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§XYÁz! Æz ÃÓYåÁLÂ EÁúNz˛ u¬L@

1. úÁeΩÆ úÏÀoN˛ Nz̨  ÃÊN˛¡úåÁLÂ Ã™^åz Nz̨  u¬L EåzN˛ úu∫uÀsuoÆÁı Nz˛ uYfi utÆz TÆz “¯, ÃÊN˛¡úåÁEÁzÊ Nz̨  ÃÊ§Êá N˛Áz ÜÆÁå
™ı ∫Qoz “ÏL EÁú EÜÆÆå N˛∫åÁ YÁu“L@

  2. TuoƒuáÆÁı N˛y EƒáÁ∫mÁEÁzÊ N˛Áz Ã™^oz Ã™Æ NÏ˛Z ÃÊtz“ Gnúãå “Áz ÃN˛oz “¯@ FåN˛Áz Eúåz u™fiÁı EÁ{∫ u∆qN˛Áı Nz˛ ÃÁs
YYÁ| Nz˛ ™ÁÜÆ™ Ãz Gå ÃÊtz“Áı N˛Áz Àú…b N˛∫ı EÁ{∫ u§åÁ N˛ÁzF| ∆ÊN˛Á Nz˛ TumoyÆ EåƒáÁ∫mÁEÁzÊ N˛Áz Ã™^z@

3. <<Fã“ı N˛yu\Æz>> E•ÆÁÃ ÀƒÆÊ üÆnå Nz˛ u¬Æz utÆÁ \ÁoÁ “{ u\ÃÃz Æ“ rÁo “ÁzoÁ “{ uN˛ EƒáÁ∫mÆı EÁúN˛Áz N˛“ÁÂ oN˛
Ã™^™ı EÁF| “{@ Æut EÁú Få E•ÆÁÃÁı ™ı Ã™ÀÆÁEÁzÊ N˛Áz N˛∫åz ™ı N˛ÁzF| N˛ueåÁF| N˛Á ÃÁ™åÁ N˛∫ ∫“z “¯, oÁz EÁú Eúåz
u∆qN˛ Nz˛ ÃÁs YYÁ| N˛∫Nz˛ Gã“ı Àú…b N˛∫ı@

4. <<üÆÁÃ N˛yu\Æz>> ™ı ty TF| Ã™ÀÆÁEÁzÊ N˛Áz ∫YåÁn™N˛ EÁ{∫ §‰gz ú{™Áåz ú∫ ÃÁzY N˛∫, oN|˛ Nz˛ tΩƒÁ∫Á “¬ uN˛ÆÁ \Á ÃN˛oÁ
“{@ EÁú Få Ã™ÀÆÁEÁzÊ N˛Áz “¬ N˛∫åz ™ı N˛ueåÁF| N˛Á ÃÁ™åÁ N˛∫oz “¯, oÁz EÁú Eúåz u™fiÁı EÁ{∫ u∆qN˛Áı N˛y Ã“ÁÆoÁ
¬z ÃN˛oz “¯@

5. <<ÃÁzuYÆz EÁ{∫ YYÁ| N˛yu\Æz>> ™ı ty TF| N˛ÁÆ|uƒuáÆÁÂ, ÆÁ TuouƒuáÆÁÂ, TÊßy∫ ÃÁzY N˛y EƒáÁ∫mÁ N˛y √ÆÁúN˛oÁ N˛Áz Ã™^åz
Nz˛ u¬Æz utÆz TÆz “¯@ Få TuouƒuáÆÁı N˛Áz Eúåz ÃÁsy ZÁfiÁı EÁ{∫ u∆qN˛Áı Nz˛ ÃÁs YYÁ| tΩƒÁ∫Á “¬ uN˛ÆÁ \ÁåÁ YÁu“Æz@

6. EÜÆÁÆ ™ı YYÁ| N˛y TF|-uƒußãå EƒáÁ∫mÁEÁzÊ Nz˛ ÃÁs Ã™ÀÆÁEÁzÊ Nz˛ uƒußãå üN˛Á∫ Nz˛ EƒáÁ∫mÁ/EÜÆÁÆ Nz˛ EÊo ™ı utÆz
TÆz E•ÆÁÃ ™ı “¯@ ÀNÓ˛¬ ™ı, V∫ ™ı ÆÁ EƒN˛Á∆ Nz˛ Ã™Æ ™ı Eúåz EÁú Få Ã™ÀÆÁEÁzÊ N˛Áz “¬ N˛∫åz N˛Á üÆÁÃ N˛∫ı@

7. E•ÆÁÃ <<üÆnå N˛∫Áz/üÆÁÃ N˛yu\Æz>> N˛Á GtΩtz≈Æ Nz˛ƒ¬ N˛qÁ ™ı, ÀƒÆÊ u∆qN˛ N˛y GúuÀsuo ™ı Ã™ÀÆÁEÁzÊ N˛Áz “¬ N˛∫åz
Nz˛ u¬Æz “{@

8. \“ÁÂ ßy úÁeΩÆúÏÀoN˛ ™ı utÆÁ \ÁoÁ “{ <<úu∫ÆÁz\åÁ N˛ÁÆ|>> EÁú GÃz Ã™Ó“Áı ™ı EÁY∫m N˛∫åÁ YÁu“Æz, ¬zuN˛å úu∫ÆÁz\åÁ
Nz˛ uå™Á|m N˛y u∫úÁzb| N˛Áz √ÆuMoTo øú Ãz üÀoÏo N˛∫åÁ YÁu“Æz@

9. GMo utå Tw“N˛ÁÆ| Nz̨  øú ™ı ty TF| Ã™ÀÆÁEÁzÊ N˛Áz “¬ N˛∫åz N˛Á üÆÁÃ N˛∫ı@ Eúåz ÃÊtz“Áı N˛Áz Àú…b N˛∫ı EÁ{∫ Eúåz u∆qN˛Áı
Nz˛ ÃÁs uƒYÁ∫ uƒ™∆| N˛∫åz Nz˛ ú≈YÁo GÃy utå GÃN˛Á ÃÏáÁ∫ N˛∫ı@

10. EuáN˛ Ã™ÀÆÁEÁzÊ N˛Áz FN˛bΩeÁN˛∫, ÃyQy TF| EƒáÁ∫mÁEÁzÊ ú∫ åF| Ã™ÀÆÁLÂ §åÁÆz EÁ{∫ Gã“ı Eúåz ÃÁsy u∆qN˛Áı EÁ{∫
Ã“úÁueÆÁı N˛Áz utQÁåz N˛Á üÆÁÃ N˛∫ı@

11. EåzN˛ ú“z¬y, Qz¬ EÁ{∫ TumoyÆ EƒáÁ∫mÁEÁzÊ Ãz ÃÊ§Êuáo ∫ÁzYN˛ §Áoı FN˛bΩeÁ N˛∫ı EÁ{∫ Eúåz u™fiÁı EÁ{∫ u∆qN˛Áı Nz˛
ÃÁs ÃÁ^Á (share) N˛∫ı@

12. Nz˛ƒ¬ N˛qÁ Nz˛ u¬Æz TumoyÆ EƒáÁ∫mÁEÁzÊ N˛Áz Ãyu™o å ∫Qı@ N˛qÁ Nz˛ §Á“∫ Eúåz úu∫ƒz∆ Nz˛ ÃÁs Gã“ı ÃÊ§Êuáo N˛∫åz
N˛Á üÆÁÃ N˛∫ı@

13. ZÁfi, Ã™ÀÆÁEÁzÊ N˛Á Ã™ÁáÁå EÁ{∫ N˛Á∫m tı, EÁ{∫ uÃtΩá N˛∫ı, TumoyÆ ÃÊƒÁt N˛∫åz ™ı Ãq™ “Áı, EuáN˛  EƒáÁ∫mÁEÁzÊ
N˛Áz Ã™^åz, ÃÊƒÁt N˛∫åz ™ı Ãq™ “Áı, EuáN˛ EƒáÁ∫mÁEÁzÊ N˛Áz Ã™^åz EÁ{∫ Ã™ÀÆÁEÁzÊ EÁ{∫ TumoyÆ EÜÆÆå ™ı
üuouåÜƒ N˛∫åz Nz˛ u¬Æz, Ãq™ “¬ N˛∫åz Nz˛ u¬Æz EƒáÁ∫mÁEÁzÊ N˛Áz N˛åzMb N˛∫åÁ “ÁzTÁ@

14. ∆{qumN˛ ™ÁútÊg (Academic Standards) Nz˛ EåÏÃÁ∫ EÁú Eúåz EÊt∫ GÃN˛y q™oÁ N˛Áz uƒN˛ÁÃ N˛∫åÁ YÁu“L@
™ÁÜÆu™N˛ Ào∫ (Secondary Level) ú∫ ∆{qumN˛ ™ÁútÊg 5 “{@ (1) Ã™ÀÆÁ N˛Á “¬, (2) N˛Á∫m EÁ{∫ GúúuÆÁÂ (3) TumoyÆ
ƒÁoÁ|¬Áú  (4) TumoyÆ ÃÊ§Êá (5) TumoyÆ üÀoÏoyN˛∫m

15. EÁúN˛Áz EåzN˛ úÏÀoN˛Áı N˛y EÁ{∫ FÊb∫åzb ¢˛Áz∫™ N˛y Ã“ÁÆoÁ ¬zåÁ YÁu“Æz, \Áz LN˛ Ã™ÀÆÁ N˛Áz “¬ N˛∫åz Nz˛ u¬Æz EÁ{∫
ÃÊN˛¡úåÁLÂ Ã™^åz Nz˛ u¬L GúÆÁzTy “{@

16. ƒ{N˛u¡úN˛ E•ÆÁÃ utÆz TÆz “{@ \Áz EÁúN˛Áz ∫Á…b~yÆ Ào∫ ú∫ “Ázåz ƒÁ¬y ú∫yqÁEÁzÂ Nz˛ u¬Æz Ã“ÁÆN˛ “{@
17. √ÆÁúÁ∫, √ÆƒÃÁÆ, ∆z∫ §„\Á∫ EÁty Nz˛ ÀƒÆÊ o·Æ EÁ{∫ ü™zÆ N˛Áz Ã™^åz Nz˛ u¬Æz TumoyÆ ™Á}gu¬ÊT N˛Á ƒu∫u∆…b E•ÆÁÃ

utÆÁ TÆÁ “{@
18. EÁúN˛y Gãåoy N˛Á uƒ≈¬z å N˛∫åz Nz˛ u¬Æz úÁeΩÆúÏÀoN˛ Nz˛ EÊo ™ı úÁeΩÆN¿˛™ utÆÁ TÆÁ “{@ EÁú tÓÃ∫Áı Nz˛ ÃÁs Eúåy

oÏ¬åÁ N˛∫åz N˛y EÁ∆Á “{@

<<ΔÏßN˛Á™åÁLÂ>>

uƒtΩÆÁ¬Æ Nz˛ Tumo Nz˛ uY“Ωå osÁ ÃÊNz˛o
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FÃ o∫“ úu‰jL TumoyÆ Es|
\Ázg ÆÁ VbÁåÁ  (plus or minus) áåÁn™N˛ ÆÁ JmÁn™N˛
Ã™Áå å“yÊ “{  (not equal) EÃ™Áå
FÃu¬L (therefore) N˛så N˛Á oÁuN˛|N˛ üƒÁ“
Eåão (infinite) EåuTåo
Ã™øú (is similar to) [ÆÁu™oyÆ EÁNw˛uo ™ı Ã™Áå
EåÏøú (is congruent to) EÁNw˛uo EÁ{∫ úu∫™Ám ™ı Ã™Áå
LN˛ Ã™Áå (is identically euqal to) oÏ¡ÆoÁ N˛så
Ã§ Nz˛ u¬L (for all) ÃÁƒ|ßÁ{u™N˛ úu∫™ÁåN˛
ƒT|™Ó¬ (square root of) FÃ ÃÊPÆÁ N˛Á ƒT|™Ó¬

Vå™Ó¬ (cube root of) LN˛ ÃÊPÆÁ N˛Á Vå™Ó¬
õÆÁ¬Á (cup of) (union of sets) Ã™ÏXYÆ N˛Á Ã©™z¬å

bÁzúy (cap of) (intersection of sets) Ã™ÏXYÆ N˛Á GßÆuå…b

¢{̨  (phi) u∫Mo Ã™ÏXYÆ N˛Á ÃÊNz˛o
üuo∆o (percent of) ÃÁ{ ™ı ÃÁ{

ugT¿y (EÊ∆) (degree) N˛Ázm N˛Á ™Áú
gz¡bÁ / ufißÏ\ (Delta/Triangle) Ã™ÏXYÆ ™ı Ãu©™o EÊo∫/ ufißÏ\ N˛Á üoyN˛
N˛Á “{ (belongs to) Ã™ÏXYÆ N˛Á ™ÏPÆ VbN˛
N˛Á Ã™Áå “{ (equivilent to) LN˛ Ãz LN˛ N˛Á √Æƒ“Á∫
E¡¢˛Á, §ybÁ, TÁ™Á (Alpha, beeta, gama) TÏmÁÊN˛ N˛Á üuouåuánƒ N˛∫åz Nz˛ T¿yN˛ Eq∫
©ÆÓ (mue) ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ N˛Á ÃÊNz˛o
ú{ (phi) Eúu∫™zÆ ÃÊPÆÁ = 3.14159 ¬TßT = 22/7

         uÃT™Á (sigma) ÀN˛Áz∫ N˛Á ÆÁzT
sybÁ ufiN˛Ázmu™oyÆ EåÏúÁo Sinθ , cosθ , tanθ
x §Á∫ (x bar) Ã™ÁåÁÊo∫ »zmy

log x N˛Á EÁáÁ∫ a (to the base a) ¬VÏ VåN˛ N˛Á ¢˛¬å

u§ÊtÏ  a, b (point a, b) N¿˛u™o ÆÏS™ a, b
™Ág x (mod x) ƒÁÀouƒN˛ ÃÊPÆÁ N˛Á úÓm| ™Ó¡Æ

x N˛Á p (p of x) x ™ı §“ÏúutÆ ¢˛¬å
e N˛Á  p (p of e) LN˛ VbåÁ N˛y üÁÆN˛oÁ

MÆÁıuN˛  (since) LN˛ uÀsuo ú∫ oN|˛ uƒoN|˛
øúÆÁ (rupee) ßÁ∫oyÆ øúÆz N˛Á üoyN˛
Ã™ÁåÁÊo∫ “{ (is parallel to) ∫zQÁEÁzÊ N˛Á Ã™ÁåÁÊo∫ TÏm
¬Ê§ƒo “{ (is perpendicular to ) LN˛ ∫zQÁ ú∫ x §Á∫ 900 N˛Ázm §åÁåÁ
¢Ǫ́ ¬ N˛Áz…bN˛ (flower bracket) Ã™ÏXYÆ Nz˛ EÊN˛å Nz˛ u¬L GúÆÁzTy
YÁú PQ (arc PQ) ƒw N˛Á YÁú

a N˛Á ƒT| (a square) LN˛ ÃÊPÆÁ N˛Á ƒT|
N˛Ázm (angle) N˛Ázm N˛Á ÃÊNz˛o
sybÁ (theta)      N˛Ázm N˛Á ™ÁúåSCERT TELA
NGANA



úÁeΩÆúÏÀoN˛ uå™Á|m LƒÊ üN˛Á∆å Ãu™uo

™ÏPÆ uå™Á|m EuáN˛Á∫y : »y. \y. TÁzúÁ¬ ∫zgΩgy
uåtz∆N˛, LÃ.Ãy.F.EÁ∫.by, “{t∫Á§Át

™ÏPÆ N˛ÁÆ|N˛Á∫y ÃÊÆÁz\N˛ : »y. §y. ÃÏáÁN˛∫
uåtz∆N˛, úÁeΩÆ úÏÀoN˛ üzÃ, “{t∫Á§Át

N˛ÁÆ|N˛Á∫y ÃÊÆÁz\N˛ : üÁz. Lå. Gúıt∫ ∫zgΩgy,
EÜÆq, úÁeΩÆN¿˛™ LƒÊ úÁeΩÆúÏÀoN˛ uƒßÁT,
LÃ.Ãy.F.EÁ∫.by, “{t∫Á§Át

™ÏPÆÁáy∆, N˛ÁT„\ N˛y uÀsuo EÁ{∫ Tumo úÁeΩÆN¿̨ ™ LƒÊ úÁeΩÆúÏÀoN˛ N˛Á uƒN˛ÁÃ

üÁz. ƒy. N˛ãåå
Tumo osÁ ÃÁÊuPÆN˛y uƒßÁT, LY.Ãy.ÆÏ. “{t∫Á§Át

™ÏPÆ Ã¬Á“N˛Á∫
»y YÏMN˛Á ∫Á™´ÆÁ gÁ. LY.Nz˛. tyƒÁå
Tumo Nz˛ uƒ∆z r ∆{qumN˛ Ã¬Á“N˛Á∫, uƒtΩÆÁßƒå Ã™Á\

“{t∫Á§Át GtÆúÏ∫, ∫Á\ÀsÁå

Tumo N˛qÁ - 10

(i)
„N˛ÁåÓå N˛Á EÁt∫ N˛∫ı@
EuáN˛Á∫ üÁõo N˛∫ı@

uƒtΩÆÁ Ãz §‰jı@
uƒåÆ Ãz ∫“ı@

 oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á üN˛Áu∆o, “{t∫Á§Át
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(iii)

»y™oy E„¢˛∫Áz\ \§yå
LÃ.L.,(Tumo) åƒ\yƒå §Áu¬N˛Á uƒtΩÆÁ¬Æ,

∫Á™N˛Áze, “{t∫Á§Át

»y™oy úÏ…ú¬oÁ
uüÊuÃú¬, by.LÃ., L™.LÃ.,

ƒz¬tÊgÁ, ™“§Ó§åT∫

»y™oy LÃ. útΩ™Á
ÃzƒÁuåƒw üƒMoÁ, u“Êty ™“ÁuƒtΩÆÁ¬Æ,

å¡¬ÁNÏ˛ÊbÁ, “{t∫Á§Át

»y™oy úÏ…ú¬oÁ
uüÊuÃú¬, by.LÃ., L™.LÃ., ƒz¬tÊgÁ, ™“§Ó§åT∫

»y™oy E„¢˛∫Áz\ \§yå
LÃ.L.,(Tumo) åƒ\yƒå §Áu¬N˛Á uƒtΩÆÁ¬Æ, “{t∫Á§Át

»y™oy G™Á uåN˛™
LÃ.L.,(Tumo) L¬.L™.\y.LY.LÃ., §zT™ §„\Á∫, “{t∫Á§Át

gÁ}. ∫Á\yƒ NĮ̈ ™Á∫ uÃÊ“
ÆÓ.úy.L., ÆÁgÁ∫™, ™zgY¬, ∫ÊTÁ∫zgΩgy, EÁÊ.ü.

»y. bÁbÁ ƒzÊN˛b∫Á™ NĮ̈ ™Á∫
üáÁåÁÜÆÁúN˛, \z‰g.úy.LY.LÃ. ™Ï¬Ï™Ïug, LÃ.úy.LÃ., åz¡¬Ó∫

»y. ÃÁz™üÃÁt §Á§Ó
úy.\y.by., L.úy.by.g£¬Ó.EÁ∫.LÃ Yã̧ ∆zQ∫úÏ∫™, LÃ.úy.LÃ., åz¡¬Ó∫

»y. \y. EåÊoÁ ∫zgΩgy
ÃzƒÁuåƒw üáÁåÁÜÆÁúN˛, ∫ÊTÁ∫zgΩgy

gÁ}. úÓlg¬Á ∫™z∆
üƒMoÁ, Ã∫N Ą́∫y EÁF|.L.LÃ.F|., LÃ.úy.LÃ., åz¡¬Ó∫

»y. N˛Áz™ågÏª »yá∫ÁYÁÆÏ|¬Ï
LÃ.L., \z‰g. úy. LÃ. LÃ., ∫ÊTÁÆyú¡¬y, ™ztN˛

»y. NĘ̂ gÁ¬Á ∫Á™´ÆÁ
LÃ.L., \z‰g.úy.LY.LÃ., N Ą́uÃ™tzƒ úzb, ƒ∫ÊT¬

»y. TÁzbΩbÏ™ÏMN˛Á¬Á ƒy.§y.LÃ.Lå. ∫Á\Ó
LÃ.L., L™.úy.L¬. Gãåo úÁe∆Á¬Á, N˛ÀúÁ, uƒ\ÆåT∫™

»y. úÁtÁ¬Á ÃÏ∫z∆ NĮ̈ ™Á∫
LÃ.L., \y.LY.LÃ., uƒ\ÆåT∫ N Ą́}¬åy, “{t∫Á§Át

»y. úztΩtgÁ ug.EÁF|. Tmúuo ∆™Á|
LÃ.L., \y.LY.LÃ., \u™ÀoÁåúÏ∫, ™ÁuåNz̨ ≈ƒ∫ åT∫, “{t∫Á§Át

»y. Ã∫tÁ∫ á™żt∫ uÃÊV
LÃ.L., „\zg. úy.LY.LÃ., tÁåÓ∫ (§y) EÁut¬Á§Át

»y. åÁTÏ¬Á ∫uƒ
LÃ.L., „\zg.úy.LY.LÃ., ¬ÁzNz̨ ≈ƒ∫™, EÁut¬Á§Át

»y. N˛ÁNĮ̈ ¬ƒÁ∫™ ∫Á\zã¸ ∫zgΩgy
Ã™ãƒÆN ,̨ LÃ.Ãy.F|.EÁ∫.by., by.LÃ., “{t∫Á§Át

»y. “åy¢˛ úÁu¬ƒÁ¬
uƒtΩÆÁßƒå, ÃÁzÃÁFby, u∫ÃÁzÃ| ÃÊzb∫, GtÆúÏ∫, ∫Á\ÀsÁå

»y™oy. Àåz“ §Á¬Á \Áz∆y
uƒtΩÆÁßƒå ÃÁzÃÁFby, u∫ÃÁzÃ| ÃÊzb∫, GtÆúÏ∫, ∫Á\ÀsÁå

ÃÏ»y oÁãÆÁ ÃMÃzåÁ
uƒtΩÆÁßƒå ÃÁzÃÁFby, u∫ÃÁzÃ| ÃÊzb∫, GtÆúÏ∫, ∫Á\ÀsÁå

ÃÏ»y üyuo u™»Á
uƒtΩÆÁßƒå ÃÁzÃÁFby, u∫ÃÁzÃ| ÃÊzb∫, GtÆúÏ∫, ∫Á\ÀsÁå

uYfiN˛Á∫ LƒÊ ug„\ÁFå Ã™Ó“
»y. ü∆ÁÊo ÃÁzåy

uƒ≈¬z N˛, uƒtΩÆÁ ßƒå ÃÁzÃÁFby, u∫ÃÁzÃ| Ãıb∫, GtÆúÏ∫, ∫Á\ÀsÁå
EÁ∫y„¢˛Á ÃÏ¡oÁåÁ
gy.by.úy. EÁú∫zb∫

»y ÃÏ∫z∆ NĮ̈ ™Á∫ u™»Á
LÃEÁ∫\y, LÃÃyF|EÁ∫by

»y™oy LÃ. útΩ™Á
ÃzƒÁuåƒw üƒMoÁ, u“Êty ™“ÁuƒtΩÆÁ¬Æ, å¡¬ÁNĮ̈ ÊbÁ, “{t∫Á§Át

úÁeΩÆúÏÀoN˛ uå™Á|m Ãu™uo
u“Êty EåÏƒÁtN˛ Ã™Ó“

Ã™ãƒÆN˛
»y Ã´Æt ™oyå E“™t

Ã™ãƒÆN˛, u“Êty uƒßÁT, ∫Á[Æ ∆{uqN˛ EåÏÃÊáÁå LƒÊ üu∆qm úu∫ t “{t∫Á§Át

ÃÊúÁtN˛

EåÏƒÁtN˛

¬zQN˛

™ÏPÆ ÃÊúÁtN˛
gÁ. LY. Nz̨ . tyƒÁå

∆{qumN˛ Ã¬Á“N˛Á∫, uƒtΩÆÁßƒå Ã™Á\, GtÆúÏ∫, ∫Á\ÀsÁå

ÃÊúÁtN˛
            üÁz. ƒy.u∆ƒ∫Á™ üÃÁt        üÁz. Lå.Ãy.LY. úbΩbÁßy∫Á™ YÁÆÏ|¬Ï
ÃzƒÁuåƒw Tumo uƒßÁT, GÀ™ÁuåÆÁ uƒ≈ƒuƒtΩÆÁ¬Æ, “{t∫Á§Át ÃzƒÁuåƒwo åz∆å¬ FÊuÀbbΩÆÓb EÁ}¢˛ bzMåÁ¬\y, ƒ∫ÊT¬

        »y. L. útΩ™ÁåÁß™ (ÃzƒÁuåƒw) gÁ}. Ãy. LÃ. Lå. ™Óuo| (∫y‰g∫)
EÜÆq, Tumo uƒßÁT, ™“Á∫Áåy N˛Á}¬z\, útΩ™ÁúÏ∫™, úÓƒ| TÁztÁƒ∫y u\¬Á    ∫yg∫, Tumo uƒßÁT, ∫Á\Á“ EÁ∫.LÃ.EÁ∫.Nz̨ . ∫ÊTÁ ∫Áƒ N˛Á}¬z\,§Ázu£§u¬, uƒ\ÆåT∫™ u\¬Á

Ã™ãƒÆN˛
»y.Nz̨ . ∫Á\zã¸ ∫zgΩgy »y. Nz̨ . åÁ∫ÁÆm ∫zgΩgy

Ã™ãƒÆN˛, LÃ.Ãy.F.EÁ∫.by, by.LÃ., “{t∫Á§Át üƒMoÁ, LÃ.Ãy.F.EÁ∫.by., “{t∫Á§Át

∆{uqN˛ Ã“ÁÆN˛ Ã™Ó“ ÃtÀÆ
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EÁ™ÏQ
u∆qm ™Áåƒ ü§Ázáå EÁ{∫ Ã∆uMoN˛∫m N˛y üuN¿̨ ÆÁ “{@ u∆qm N˛y FÃ uƒ∆Á¬ q™oÁ N˛Áz ÜÆÁå

™ı ∫Qoz “ÏL Ãßy üTuo∆y¬ ÃÁ™Áu\N˛ onƒÁı åz FÃNz̨  ƒ{≈ƒyN˛∫m osÁ Ã§Nz̨  u¬L TÏmƒÁúÓm| u∆qÁ
ütÁå N˛∫åz N˛Á uå≈YÆ uN˛ÆÁ “{@ ¢˛¬Àƒøú ™ÁÜÆu™N˛ u∆qÁ Nz̨  ƒ{≈ƒyN˛∫m ™ı oyƒ¿oÁ EÁF| “{@

™ÁÜÆu™N˛ Ào∫ ú∫, üÁsu™N˛ Ào∫ N˛y u∆qÁ tΩƒÁ∫Á ÃyQz TÆz TumoyÆ rÁå N˛y Ã™wtΩáoÁ N˛y
EåÏ∆ÁuÃo ∆ÏøEÁo “Ázoy “{@ oÁuN|̨ N˛ ßÁƒåÁEÁzÊ, ü™zÆÁı EÁut N˛Áz FÃ Ào∫ ú∫ úu∫YÆ N˛∫ÁÆÁ \ÁoÁ
“{@ ÃÁs “y ÃÁs Tumo LN˛ uƒu∆…b uƒ Æ “Ázåz Nz̨  ÃÁs EãÆ uƒ ÆÁı Nz˛ EÊoT|o oÁuN|̨ N˛ uƒ≈¬z m
™ı ßy Ã“ÁÆN˛ “Ázoz “{@

™Ï̂ z uƒ≈ƒÁÃ “{ uN˛ oz¬ÊTÁåÁ Nz̨  FÃ Ào∫ Nz̨  ZÁfi, FÃ úÁeΩÆúÏÀoN˛ N˛Áz ú‰jN˛∫ Tumo N˛Á
EÁåÊt ¬ıTz, Eúåz t{uåN˛ \yƒå Nz̨  EåÏßƒÁı EÁ{∫ Ã™ÀÆÁEÁzÊ ™ı Tumo N˛Á GúÆÁzT N˛∫ ÃNı̨ Tz, Tumo
N˛y ™Ó¬ ßÁƒåÁEÁzÊ ƒ ÃÊ∫YåÁEÁzÊ N˛Áz Ã™^ ÃNı̨ Tz@

EÜÆÁúN˛Áı Nz̨  u¬L úÁeΩÆN¿̨ ™ ƒ u∆qm ÃÊ§Êáy –u…bN˛Ázm Nz̨  Ã™yqÁn™N˛ EÊ∆Áı N˛Áz Ã™^åÁ
EÁ{∫, ÃÁs “y TÏmÁn™N˛ u∆qm ú∫ ÜÆÁå tzåÁ EÁ\ N˛y uƒ∆z  EÁƒ≈ÆN˛oÁ “{@ FÃNz̨  u¬L N˛qÁ
™ı Ã™Áƒz∆y ƒ Ã“ÆÁzTúÓm| ƒÁoÁƒ∫m N˛y EÁƒ≈ÆN˛oÁ “{ oÁuN˛ u∆qm-EuáT™ üuN¿̨ ÆÁ N˛Áz üßÁƒy
§åÁÆÁ \Á ÃNz̨ Ê@ ÃN˛Á∫Án™N˛ N˛qÁN˛q ƒÁoÁƒ∫m N˛Á uå™Á|m LN˛ LzÃy ∆uMo “{ u\ÃNz̨  ™ÁÜÆ™ Ãz
§XYÁı Nz̨  ∫“å-Ã“å N˛Áz ÃÊÀN˛Áu∫o LƒÊ üßÁuƒo uN˛ÆÁ \Á ÃN˛oÁ “{@

by.LÃ.LÃ.Ãy.L¢˛.-2011 ™ı Tumo EÁáÁ∫ úfi uÃtΩáÁÊoÁı N˛y uƒÀoÁ∫úÓƒ|N˛ üÀoÏuo “{@ ÃÁs “y
N˛qÁTo úÁeΩÆN¿̨ ™ EÁ{∫ ∆{uqN˛ ™ÁútÊg uåut|…b “̄@ Få Ã§N˛Áz úÁeΩÆúÏÀoN˛ §åÁoz Ã™Æ ÜÆÁå ™ı ∫QÁ
TÆÁ “{@ úÁeΩÆúÏÀoN˛ uå™Á|m Nz̨  Ã™Æ ÃÊƒztå∆y¬ ™ÏtΩtÁı Nz̨  üuo uƒ∆z  ÃÁƒáÁåy §∫oy TF| “{@

∫Á[Æ ∆{uqN˛ EåÏÃÊáÁå LƒÊ üu∆qm úu∫ t, úÁeΩÆúÏÀoN˛ uå™Á|m ™ı Ã“ÆÁzT tzåz ƒÁ¬y
úÁeΩÆúÏÀoN˛ uå™Á|m Ãu™uo, ∫Á…b~yÆ Ào∫ Nz̨  uƒ Æ uƒ∆z r, uƒ≈ƒuƒtΩÆÁ¬Æ EÁYÁÆ|, u∆qÁuƒtΩ,
¬zQN˛Tm, EåÏƒÁtN˛ Tm, uYfiN˛Á∫, üN˛Á∆å uƒßÁT EÁut Nz̨  üuo Nw̨ oroÁúÓm| áãÆƒÁt Euúo|o
N˛∫oy “{@ ÃÁs “y ÃÁs úu∫ t, úÁe∆Á¬Á u∆qÁ uƒßÁT, u\¬Á u∆qÁ EuáN˛Á∫y, ™Êg¬ u∆qÁ EuáN˛Á∫y,
üáÁåÁÜÆÁúN˛, EÜÆÁúN˛ LƒÊ Gå Ãßy ¬ÁzTÁı N˛Áz áãÆƒÁt tzoy “{ u\åN˛Á Ã“ÆÁzT FÃ úÁeΩÆúÏÀoN˛ Nz̨
uå™Á|m ™ı ünÆq LƒÊ ú∫Ázq øú Ãz üÁõo “ÏEÁ “{@ úÁeΩÆúÏÀoN˛ N˛y TÏmƒÁ ™ı ÃÏáÁ∫ “zoÏ ∫Á[Æ ∆{uqN˛
EåÏÃÊáÁå LƒÊ üu∆qm úu∫ t, oz¬ÊTÁåÁ, “{t∫Á§Át EÁúNz̨  ÃÏ̂ ÁƒÁı N˛Á ÀƒÁTo N˛∫zTy@

ÀsÁå : “{t∫Á§Át uåtz∆N˛
utåÁÊN˛ : 03.12.2014 ∫Á[Æ ∆{uqN˛ EåÏÃÊáÁå LƒÊ

 üu∆qm úu∫ t oz¬ÊTÁmÁ, “{t∫Á§Át

(iv)
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Tumo Nz̨  úÁeΩÆN¿̨ ™ N˛Áz ÃÊ∫YåÁTo LƒÊ Ã™Áƒz∆y EÁáÁ∫ ú∫ oyå Ào∫Áı ™ı uƒßÁu\o uN˛ÆÁ TÆÁ “{, ƒz
“̄-üÁsu™N˛, GXY üÁsu™N˛ EÁ{∫ ™ÁÜÆu™N˛@ ™ÁÜÆu™N˛ Ào∫ Nz̨  Tumo EÜÆÁúN˛Áı N˛Áz N˛qÁ 8 Ãz 10 oN˛ Nz̨
úÁeΩÆN¿̨ ™ N˛Áz §w“o LƒÊ T“∫ÁF| Ãz Ã™^åz Nz̨  u¬L Gå Tumo N˛y ÃÊN˛¡úåÁEÁzÊ Nz̨  EÜÆÆå N˛y EÁƒ≈ÆN˛oÁ
“{ \Áz §XYÁı åz üÁsu™N˛ EÁ{∫ GXY üÁsu™N˛ Ào∫ ú∫ ÃyQy “{@

Æ“ úÁeΩÆN¿̨ ™ ÃÊ∫YåÁn™N˛ –u…bN˛Ázm, Eãƒz mÁn™N˛ üuƒuá EÁ{∫ TumoyÆ ™Ó¬ ÃÊN˛¡úåÁEÁzÊ ƒ GåNz̨
ÃÁ™ÁãÆyN˛∫m ú∫ EÁáÁu∫o “{@ Æ“ üuƒuá §XYÁı N˛Áz N˛qÁN˛q üuN¿̨ ÆÁ ™ı GnÃÁ“ Nz̨  ÃÁs ßÁT ¬zåz EÁ{∫ YYÁ|
N˛∫åz Nz̨  u¬L üÁznÃÁu“o N˛∫oy “{@

üÀoÏo úÁeΩÆúÏÀoN˛ by.LÃ.LÃ.Ãy.F|.EÁ∫.by. tΩƒÁ∫Á üÀoÁuƒo úÁeΩÆN¿˛™ N˛y øú∫zQÁ EÁ{∫ Eúzuqo
tqoÁEÁzÊ N z̨ u™»m LƒÊ ÃÊ∆Ázáå Nz̨  EÁáÁ∫ ú∫ §åÁF| TF| “{@

úÓ∫z úÁeΩÆN¿̨ ™ N˛Áz ™ÏPÆ øú Ãz Z: ßÁTÁı ™ı uƒßÁu\o uN˛ÆÁ “{ - (1) EÊN˛ ümÁ¬y, (2) §y\Tumo, (3) EÊN˛
Tumo, (4) [ÆÁu™uo, (5) qzfiu™uo EÁ{∫ (6) EÁÂN ‰̨gÁı N˛Á ü§Êáå@ qzfi¢˛¬ Ãz ÃÊ§Êuáo u§ÊtÏEÁzÊ Nz̨  u∆qm tΩƒÁ∫Á “™
Eúzuqo tqoÁEÁzÊ ™ı uåu“o N˛Á{∆¬Áı \{Ãz, Ã™ÀÆÁ Ã™ÁáÁå, oÁuN|̨ N˛ uYÊoå, TumoyÆ ÃÊYÁ∫, ütÁı N˛Á uƒuƒá
øúÁı ™ı üÀoÏoyN˛∫m, EÜÆÆå ™ı TumoyÆ uÃtΩáÁÊoÁı N˛Áz EúåÁåÁ EÁ{∫ FåN˛Á t{uåN˛ \yƒå ™ı GúÆÁzT N˛∫åÁ EÁut
N˛Á uƒN˛ÁÃ uN˛ÆÁ \Á ÃN˛oÁ “{@

úÁeΩÆúÏÀoN˛ ™ı uƒtΩÆÁus|ÆÁı N˛Áz ™åå N˛∫åz Nz̨  EƒÃ∫ ütÁå N˛∫åz ú∫ §¬ utÆÁ TÆÁ “{@ FÃ™ı ZÁzbz
Ã™Ó“Áı ™ı YYÁ| N˛∫åz ÃÊ§Êáy uN¿̨ ÆÁN˛¬Áú utÆz TÆz “̄@ ÃÁs “y <FÃz N˛yu\L> EÁ{∫ <üÆnå N˛yu\L> \{Ãz
uN¿̨ ÆÁN˛¬Áú, GåNz̨  EåÏßƒ N˛Á Tumo ™ı GúÆÁzT N˛∫åz ú∫ §¬ tzoz “̄@ EÜÆÁúN˛ N˛Áz N˛qÁ ™ı Få uN¿̨ ÆÁN˛¬ÁúÁı
Nz̨  EÁÆÁz\å Nz̨  u¬L EÁƒ≈ÆN˛ N˛t™ GeÁåz YÁu“L@

FÃ úÁeΩÆúÏÀoN˛ Nz̨  NĮ̈ Z uƒ∆z  TÏm uå©åu¬uQo “̄ -
l EÜÆÁÆÁı N˛Áz FÃ üN˛Á∫ Ãz uƒuƒáoÁ ütÁå N˛∫oz “ÏL √ÆƒuÀso uN˛ÆÁ TÆÁ “{ u\ÃÃz ZÁfi ÃÊúÓm|

úÁeΩÆN¿̨ ™ Nz̨  ünÆzN˛ ßÁT Nz̨  EÜÆÆå ™ı øuY ¬z ÃNı̨ @
l GXY üÁsu™N˛ Ào∫ ú∫ [ÆÁu™oyÆ ÃÊN˛¡úåÁEÁzÊ N˛Áz ™Áúå EÁ{∫ N˛ÁT\Áı N˛Áz ™Áz‰gåz \{Ãz uN¿̨ ÆÁN˛¬ÁúÁı Nz̨

™ÁÜÆ™ Ã™^ÁÆÁ TÆÁ sÁ@ E§ “™ ÀƒÆÊ uÃtΩá N˛∫åz N˛y útΩáuo N˛Áz EúåÁ ∫“z “̄@ EåzN˛ §Á∫ “™åz
∫YåÁ §åÁN˛∫, TumoyÆ ÃÊN˛¡úåÁEÁzÊ N˛Áz Ã™^Á ƒ úu∫ßÁu o uN˛ÆÁ “{@ Få úu∫ßÁu o ƒ Eúu∫ßÁu o
ÃÊN˛¡úåÁEÁzÊ N˛Áz Ã™^åÁ ƒ GåNz̨  §yY Nz̨  ÃÊ§Êá \ÁååÁ, “™ FÃ Ào∫ ú∫ ÃyQıTz@ oÁuN|̨ N˛ jÊT Ãz uN˛Ãy
uå…N˛ | ú∫ ú“ÏÂYåÁ ü™zÆ N˛“¬ÁoÁ “{@ uƒ∆z  §Áo Æ“ “{ uN˛ ünÆzN˛ ü™zÆ N˛Áz Ã™^åz ƒ uÃtΩá N˛∫åz
Nz̨  u¬L EÁ∫Êß ™ı ÃÊ§Êuáo uN¿̨ ÆÁN˛¬Áú utÆz TÆz “̄@

l Ãoo Ã™T¿ ™Ó¡ÆÁÊN˛å üuN¿̨ ÆÁ N˛Áz <üÆnå N˛yu\L> EÁ{∫ <ÃÁzuYL, YYÁ| N˛yu\L EÁ{∫ u¬uQL> \{Ãy
uN¿̨ ÆÁEÁzÊ Nz̨  ™ÁÜÆ™ Ãz FÃ™ı Ã™Áƒzu∆o N˛∫åz N˛Á üÆÁÃ uN˛ÆÁ TÆÁ “{@ EÜÆÁÆÁı Nz̨  EÊoT|o EÁåz ƒÁ¬y
ünÆzN˛ ÃÊN˛¡úåÁ Nz̨  §Át E•ÆÁÃ utÆz TÆz “̄ u\ÃÃz EÜÆÁúN˛ EÁN˛¬å N˛∫ ÃNz̨ Ê uN˛ §XYÁ EÜÆÁÆ
N˛Á N˛Á{åÃÁ ßÁT, uN˛oåy Ãy™Á oN˛ Ã™^åz ™ı Ã¢˛¬ “ÏEÁ “{@

üÁMN˛så
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(vi)

l ÃÊúÓm| úÁeΩÆN¿̨ ™ N˛Áz 15 EÜÆÁÆÁı ™ı uƒßÁu\o uN˛ÆÁ TÆÁ “{ u\ÃÃz §XYz ünÆzN˛ ÃÊN˛¡úåÁ Ãz ÃÊ§Êuáo
EÊ∆Áı N˛y ƒÀoÏuå…eoÁ Ãz úu∫uYo “Áz ÃNı̨  EÁ{∫ Tumo ÃyQåz N˛y üuN¿̨ ÆÁ ™ı EÁåÊt N˛Á EåÏßƒ N˛∫ı@

l ∫ÊTyå uYfi, EÁNw̨ uoÆÁÂ, ú‰jåz ÆÏMo˛ ™Ïu¸o Eq∫Áı Nz̨  EÁN˛Á∫ uåu≈Yo øú Ãz §XYÁı N˛Áz Eúåy EÁz∫
EÁN˛u |o N˛∫ıTz EÁ{∫ ƒz FÃ úÁeΩÆúÏÀoN˛ N˛y uƒ ÆƒÀoÏ N˛Áz ß¬yßÁÂuo Ã™^åz ™ı Ã“ÁÆN˛ “ÁıTz@
ƒÁÀouƒN˛ ÃÊPÆÁLÂ Ã™^åz Nz̨  u¬L EÊN˛ √ÆƒÀsÁ Nz̨  uƒuƒá √ÆƒÀsÁEÁzÊ N˛Á úu∫YÆ utÆÁ TÆÁ “{ u\ÃÃz

ZÁfi EåÏ™Áå ¬TÁ ÃNı̨  uN˛ ußãåı, úu∫™zÆ ÃÊPÆÁEÁzÊ Ãz uN˛Ã üN˛Á∫ ußãå “Ázoz “̄? ∫YåÁn™N˛ GtÁ“∫mÁı Nz̨
™ÁÜÆ™ Ãz úu∫™zÆ ÃÊPÆÁEÁzÊ Nz̨  ¬qmÁı N˛y YYÁ| N˛y TF| “{@

§“Ïút LƒÊ TÏmåQÊgå Nz̨  EÊoT|o “™ LN˛ útyÆ LƒÊ §“ÏútyÆ Nz̨  ßzt N˛Áz §y\TumoyÆ √ÆÊ\N˛Áı Nz̨
™ÁÜÆ™ Ãz \ÁåıTz@ §“ÏútyÆ N˛Á TÏmåQÊgå ∆z  LƒÊ TÏmåQÊg ü™zÆ Nz̨  ™ÁÜÆ™ Ãz uÃQÁÆÁ TÆÁ “{@ §“Ïúty
√ÆÊ\N˛Áı N˛Á TÏmåQÊgå GÃNz̨  ™ÜÆ Nz̨  út N˛Áz uƒou∫o N˛∫Nz̨  N˛∫åz N˛y üuƒuá Æ“ÁÂ §oÁF| TF| “{@ §XYÁı N˛Áz
Eúåy EÁz∫ Ãz TÏmåQÊgå N˛y EåzN˛ uƒuáÆÁı N˛Áz EúåÁåz Nz̨  u¬L üzu∫o N˛yu\L@ FÃNz̨  u¬Æz tΩuƒVÁoy
Ã™yN˛∫m N˛Áz “¬ N˛∫åÁ §oÁÆÁ TÆÁ “{@

tÁz Y∫ ∫Áu∆ ƒÁ¬z Ã™yN˛∫m Nz̨  EÊoT|o §XYÁı N˛Áz GtÁ“∫mÁı Nz̨  ™ÁÜÆ™ Ãz FÃ ÃÊN˛¡úåÁ Ãz ÃÊ§Êuáo  EåzN˛
QÁz\ N˛∫åz Nz̨  u¬L üzu∫o uN˛ÆÁ TÆÁ “{ u\ÃÃz ƒz Få ÃÊN˛¡úåÁEÁzÊ N˛Áz Eúåz t{uåN˛ \yƒå ™ı üÆÁzT N˛∫ ÃNı̨ @

uåtz|∆ÁÊN˛ [ÆÁu™uo ™ı ÆÏuM¬t N˛y [ÆÁu™oyÆ ÃÊN˛¡úåÁ Nz̨  uåtz|∆ÁÊN˛Áı LƒÊ §y\Tumo Ãz ÃÊ§Êá ÀsÁuúo
N˛∫oz “ÏL t∆Á|ÆÁ TÆÁ “{@ EåzN˛ Ã™o¬ EÁN˛Á∫Áı ƒ EÁ¬zQÁı Nz̨  GtÁ“∫mÁı Ãz FÃN˛y √ÆÁúN˛ \ÁåN˛Á∫y ty TF|
“{@

ÃÁÊuPÆN˛y ™ı FÃNz̨  ™“nƒ, uƒuƒá ütÁı Nz̨  ÃÊN˛¬å (Ã™Ó“§tΩá LƒÊ EÃ™Ó“§tΩá) Nz̨  GtÁ“∫m utÆz
TÆz “Ê{@ ÃÁs “y t{uåN˛ \yƒå Nz̨  GtÁ“∫m Ãz ™uÜÆN˛Á, ™ÜÆ™Áå EÁ{∫ §“Ï¬N˛ rÁo N˛∫åÁ uÃQÁÆÁ TÆÁ “{@

üÁuÆN˛oÁ ™ÁÜÆu™N˛ Ào∫ ú∫ ú“¬y §Á∫ úÁeΩÆN¿̨ ™ ™ı ∫QÁ TÆÁ “{ u\Ã™ı EåzN˛ qzfiÁı Nz̨  GtÁ“∫m tΩƒÁ∫Á
GåÃz ÃÊ§Êuáo ÃÊßÁƒåÁEÁzÊ N˛Á EåÏ™Áå ¬TÁåÁ uÃQÁÆÁ TÆÁ “{@ FÃ™ı u™» EåÏúÁo N˛y Ã™ÀÆÁLÂ EåzN˛ t{uåN˛
\yƒå Nz̨  ÃÊtßÁż Ãz ¬y TF| “̄@

qzfi¢˛¬ EÁ{∫ EÁÆoå ™ı, “™ ƒN¿̨ ÁN˛Á∫ Ã™o¬ qzfiÁı Nz̨  qzfi¢˛¬, uN˛Ãy §z¬å, ∆ÊNĮ̈  EÁ{∫ TÁz¬z Nz̨  úw…eyÆ
qzfi¢˛¬ LƒÊ GåNz̨  EÁÆoå rÁo N˛∫åz ÃÊ§Êáy YYÁ| “{@ FÃ™ı uN˛Ãy eÁzÃ ƒÀoÏ Nz̨  EÁÆoå Ãz ÃÊ§Êá LƒÊ Gã“ı
rÁo N˛∫åz Nz̨  ÃÓfi N˛y QÁz\ N˛∫åz ÃÊ§Êáy YYÁ| ßy N˛y TF| “{@ u™u»o eÁzÃ Nz̨  qzfi¢˛¬ §oÁÆz TÆz “̄@

Tumo ™ı GúúuÆÁÂ, ZÁfiÁı N˛Áz TumoyÆ N˛såÁı N˛Áz Ã™^åz EÁ{∫ uƒuƒá úu∫uÀsuoÆÁı ™ı Gã“ı uÃtΩá
N˛∫åz ƒz Ã™^åz ™ı Ã“ÁÆN˛ “ÁzTÁ@ “™åz FÃ™ı ÀƒÆÊuÃtΩá, EußT¿u“o, EußáÁ∫mÁLÂ EÁ{∫ uƒuƒá GtÁ“∫mÁı
tΩƒÁ∫Á EåzN˛ ü™zÆÁı N˛Áz uÃtΩá N˛∫åz Nz̨  ÃÁzúÁåÁı N˛y YYÁ| N˛y “{@

™Áfi EXZy úÁeΩÆúÏÀoN˛ Nz̨  uå™Á|m Ãz TÏmƒÁúÓm| u∆qÁ N˛y TÁ∫Êby å“Î ty \Á ÃN˛oy “{, FÃNz̨  u¬L
EÜÆÁúN˛Áı tΩƒÁ∫Á FÃz úÁeΩÆúÏÀoN˛ ™Êz utÆz uåtz|∆Áı Nz̨  EåÏÃÁ∫ ú‰jÁÆÁ \ÁåÁ ßy „\ø∫y “{@ uN¿̨ ÆÁN˛¬ÁúÁı N˛Áz N˛∫Áoz
Ã™Æ u∆qÁus|ÆÁı N˛y Ã“ßÁuToÁ LƒÊ üuoßÁuToÁ Nz̨  ™ÁÜÆ™ Ãz GåN˛y Ã™^ Nz̨  üuo EÁ≈ƒo “ÏEÁ \Á ÃN˛oÁ “{@

™ÁÜÆu™N˛ Ào∫ Nz̨  uƒtΩÆÁus|ÆÁı Nz̨  u¬L tÃƒÎ N˛qÁ EÁQ∫y ƒ | “{@ Gã“Áıåz Tumo N˛y Ã™ÀÆÁEÁzÊ N˛Áz
Ã™^åÁ ÃyQÁ “{@ Æ“ÁÂ ú∫ TumoyÆ ™Á}gu¬ÊT N˛y Ã“ÁÆoÁ Ãz ü≈å “¬ N˛∫åÁ ÃyQıTz@
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Tumo N˛qÁ - 10

(vii)

N¿̨ .ÃÊ. EÜÆÁÆ Eƒuá N˛y ™“yåÁ úw…e ÃÊPÆÁ
ÃÊPÆÁ

01 ƒÁÀouƒN˛ ÃÊPÆÁLÂ (Real Numbers) 15 \Óå 1 - 27

02 Ã™ÏXYÆ (Sets) 08 \Óå 28 - 50

03 §“Ïúty  (Polynomials) ˛  08 \Ï¬ÁF| 51 - 76

04 tÁz Y∫ ∫Á∆y Nz̨  ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ 15 uÃoÊ§∫ 77 - 104
(Pair of Linear Equations in Two Variables)

05 tΩuƒVÁoyÆ Ã™yN˛∫m (Quadratic Equations) 12 EMoÓ§∫ 105 - 128

06 »zumÆÁÂ (Progressions) 11 \åƒ∫y 129 - 162

07 uåtz|∆ÁÊN˛ [ÆÁu™uo (Coordinate Geometry) 12 åƒÊ§∫ 163 - 194

08 Ã™øú ufißÏ\ (Similar Triangles) 18 \Ï¬ÁF|,ETÀo 195 - 228

09 ƒw N˛y Àú∆| ∫zQÁLÂ EÁ{∫ Zztå ∫zQÁLÂ 15 åƒÊ§∫ 229 - 248
(Tangents and Secants to a Circle)

10 qzfiu™uo (Mensuration) 10 utÃ©§∫ 249 - 272

11 ufiN˛Ázmu™uo (Trigonometry) 15 ETÀo 273 - 297

12 ufiN˛Ázmu™uo Nz̨  EåÏüÆÁzT 08 uÃoÊ§∫ 298 - 308
(Applications of Trigonometry)

13 üÁuÆN˛oÁ (Probability) 10 \åƒ∫y 309 - 326

14 ÃÁÊuPÆN˛y (Statistics) 15 \Ï¬ÁF| 327 - 356

15 TumoyÆ å™Óåz §åÁåÁ 08 \åƒ∫y 357 - 369
(Mathematical Modelling)

G∫™Á¬Á (Answers) 370 - 388

Voc§JmZm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21
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∫Á…b~-TÁå
-  ∫ƒÎ¸åÁs b{TÁz∫

\å-Tm-™å EuáåÁÆN˛ \Æ “z!
ßÁ∫o ßÁSÆ uƒáÁoÁ@

úÊ\Á§, uÃÊá, TÏ\∫Áo, ™∫ÁeÁ,
¸Áuƒ‰g, GnN˛¬ §ÊT@

uƒÊÜÆ, u“™ÁY¬, Æ™ÏåÁ, TÊTÁ
GXZ¬ \¬uá-o∫ÊT@
oƒ ∆Ïß åÁ™z \ÁTz@

oƒ ∆Ïß EÁu∆  ™ÁTz,
TÁ“z oƒ \Æ TÁsÁ!

\å-Tm-™ÊT¬tÁÆN˛ \Æ “z!
ßÁ∫o-ßÁSÆ-uƒáÁoÁ@

\Æ “z! \Æ “z! \Æ “z!
\Æ, \Æ, \Æ, \Æ “z!

ßÁ∫o ™z∫Á tz∆ “{ EÁ{∫ Ã™Ào ßÁ∫oyÆ ™z∫z ßÁF|-§“å “¯@ ™¯ Eúåz tz∆ Ãz üz™
N˛∫oÁ “ÓÂ EÁ{∫ FÃÃz üÁõo uƒ∆Á¬ LƒÊ uƒuƒá rÁå-ßÊgÁ∫ ú∫ ™Ï^z Tƒ| “{@ ™¯ Ãƒ|tÁ FÃ
tz∆ LƒÊ FÃNz˛ rÁå-ßÊgÁ∫ Nz˛ EåÏøú §ååz N˛Á üÆÁÃ N˛øÂTÁ@ ™¯ Eúåz ™ÁoÁ-uúoÁ
EÁ{∫ EÜÆÁúN˛Áı osÁ Ã™Ào TÏª\åÁı N˛Á EÁt∫ N˛øÂTÁ EÁ{∫ ünÆzN˛ √ÆuMo Nz˛ üuo
å™¿oÁúÓƒ|N˛ √Æƒ“Á∫ N˛øÂTÁ@ ™¯ \yƒ-\ÊoÏEÁzÊ Ãz ßy üz™úÓƒ|N˛ √Æƒ“Á∫ N˛øÂTÁ@ ™¯ Eúåz
tz∆ EÁ{∫ GÃN˛y \åoÁ Nz˛ üuo Eúåy ßuMo N˛y ∆ús ¬zoÁ “ÓÂ@ GåNz˛ ™ÊT¬ LƒÊ

Ã™wtΩuá ™ı “y ™z∫Á ÃÏQ uåu“o “{@

üuorÁ

(viii)

-  ú{ug™u∫| ƒzN˛b ÃÏ£§Á∫Áƒ
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1.1  1.1  1.1  1.1  1.1  üÀoÁƒåÁ : (Introduction)

<<úÓmÁ˙N˛Áz N˛Áz F|≈ƒ∫ åz §åÁÆÁ “{, §ÁN˛y Ã§ ™ÁåuƒN˛ N˛ÁÆ| “{@>> ..... u¬ÆÁzúÁz¡g N¿˛ÁzåzN˛∫
(Leopold Kronecker)

\yƒå ÃÊPÆÁEÁı Ãz ß∫Á “{Ê@ Eúåz \yƒå Nz˛ ú“¬z qm N˛y N˛¡úåÁ N˛yu\L@ EÁúNz˛ ™ÁoÁ
uúoÁ GÃ Ã™Æ ∆ÁÆt \ã™ N˛Á Ã™Æ, ßÁ∫ ¬Ê§ÁF| osÁ GÃÃz ßy ™“nƒúÓm| EÁúNz˛ “Ás EÁ{∫ ú{∫Áı
Nz˛ GÂTu¬ÆÁı N˛Áz uTå ∫“z “ÁıTz@ CgHo$ ~mX ÃÊPÆÁÆı EÁúNz˛ \yƒå: úÆ˙o EÁúNz˛ ÃÁs Y¬oz “{@

LzÃz tÓÃ∫z N˛Á{åÃz ÃÊtß| “{ u\Ã™ı EÁú ÃÊPÆÁEÁı N˛Á GúÆÁzT N˛∫oz “{?
“™ ÃÊPÆÁEÁı N˛Á GúÆÁzT Eúåy EÁÆÏ, EÁÆ osÁ úÓm| QY| Nz˛ §Át ∆z  §Yz §Yo N˛Áz

™Áúåz Nz˛ u¬L N˛∫oz “{@ Cgr àH$ma Eúåy áå ÃÊúu Nz˛ EÁN˛¬å ™ı ßy ÃÊPÆÁEÁı N˛Á GúÆÁzT
N˛∫oz “{@

FÃ EÜÆÁÆ ™ı “™ ÃÊPÆÁEÁı Nz˛ NÏ˛Z åÆz øúÁı N˛y \ÁåN˛Á∫y üÁõo N˛∫ıTz@ TumoyÆ qzfi ™ı
ÃÊPÆÁEÁı N˛y ™“nƒúÓm| ßÓu™N˛Á “Ázoy “{@ “™ ÃÊPÆÁEÁı N˛y Euo∆ÆÁzuMo N˛Áz \ÁåN˛∫ GÃNz˛
EÁ≈YÆ|\åN˛ üuoN˛Áı N˛Áz G\ÁT∫ √ÆƒuÀso “Áz \ÁoÁ “{ uN˛ ƒ“ ÀsÓ¬ osÁ ÃÁ¯tÆ| ßÁƒ N˛Áz
Euß√ÆMo N˛∫oÁ “{@

Yu¬L E§ “™ LN˛ ú“z¬y N˛Áz tQıTz@
\§ EÁú uN˛Ãy §uTYz ™ı b“¬oz “{ oÁz tzQÁ “y “ÁzTÁ uN˛ ™áÏ™uMQÆÁı N˛Á ^Ïlg ¢Ó˛¬Áı ú∫

§{eoÁ “{@
Bg nhocr H$mo Xo{IE : EH$ ’w$cm| Ho$ ~{JMo ‘| ‘Yw‘p³I¶m| H$m PwÊS> g‘mZ

én go ’w$cm| na ~¡R>Vm h¡& O~ Xmo ’w$cm| na ~¡R>Vr h¡ Vmo EH$ ‘p³I eof ahVr& O~
VrZ ’w$cm| na ~¡R>Vr h¡ Vmo Xmo ‘p³I¶m± eof ahVr h¡& O~ Mma ’w$cm| na ~¡R>Vr h¡
Vmo Vr ‘³Ir¶m± eof ahVr h¡& Cgr àH$ma nm±M ’w$cm| na ~¡R>Vr h¡ Vmo EH$ ‘p³I
^r aof Zhr ~MVr&

Æut ƒ“ÁÂ EuáN˛o™ 50 ™áÏ™uMQÆÁÂ “Áz oÁz ^Ïlg ™ı uN˛oåy ™uMQÆÁÂ “ÁıTy?
Yu¬L E§ “™ FÃ ú“z¬y N˛Áz ÃÏ¬^ÁÆıTı@

™Áå ¬Áz ™áÏ™uMQÆÁı N˛y ÃÊPÆÁ 'x' “{@ utÆzÊ TÆı o·Æ Nz˛ EÁáÁ∫ ú∫  x < 50 “ÁzTÁ@

Æut ^Ïlg N˛Áz úÁÂY ßÁTÁı ™ı §ÁÂb utÆÁ \ÁÆ oÁz ∆z  LN˛ ßy ™uMQ å“Î §Yoy “¯ u\Ãz
“™ x = 5a + 0 Nz˛ øú ™ı t∆Á| ÃN˛oz “{@ 'a' N˛ÁzF| ßy LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “ÁzTy@

(Real Numbers)1
EÜÆÁÆ

ƒÁÀouƒN˛ ÃÊPÆÁLÂ
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N˛qÁ-X -X -X -X -X Tumo

Æut ^Ïlg N˛Áz YÁ∫ ßÁTÁı ™ı §ÁÂbÁ \ÁÆ oÁz ∆z  3 ∫“oÁ “{@ FÃz “™ x = 4b + 3 Nz̨  øú ™ı
u¬Q ÃN˛oz “{@ b N˛ÁzF| ßy LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “ÁzTy@

Æut ̂ Ïlg N˛Áz 3 ßÁTÁı ™ı §ÁÂbÁ \ÁÆ oÁz ∆z  2 ∫“oÁ “{@ FÃz “™  x = 3c + 2  Nz˛ øú ™ı t∆Á|
ÃN˛oz “{@ \“ÁÂ c LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “ÁzTy@

Æut ^Ïlg N˛Áz 2 ßÁTÁı ™ı §ÁÂbÁ \ÁÆ oÁz ∆z  LN˛ ∫“oÁ “{@ FÃz “™ x = 2d + 1 Nz˛ øú ™ı
u¬Q ÃN˛oz “{@ \“ÁÂ d LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “ÁzTy@

Æ“ÁÂ ünÆzN˛ uÀsuo ™ı  x  osÁ y  LN˛ áåÁn™N˛ úÓmÁ˙N˛ “{@ (FÃ GtÁ“∫m ™ı y N˛Á ™Ó¡Æ
N¿˛™∆: 5, 4, 3 osÁ 2 “ÁzTÁ) \Áz x  N˛Áz uƒßÁu\o N˛∫oÁ “{ osÁ ∆z  'r'  ∫QoÁ “{ (Gú∫ÁzMo GtÁ“∫m
™ı r N¿˛™∆: 0, 3, 2 osÁ 1 “{@), EsÁ|oΩ y Ãz ZÁzbÁ “{@ FÃ üN˛Á∫ Nz˛ Ã™yN˛∫mÁı N˛Áz u¬Qoz Ã™Æ
AZOmZo _| ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo N˛Á GúÆÁzT N˛∫oz “{@

u¢˛∫ Ãz Eúåy ú“z¬y N˛y EÁz∫ \ÁÆıTz@ MÆÁ EÁúNz˛ úÁÃ FÃz “¬ N˛∫åz Nz˛ u¬L N˛ÁzF| ÃÏ^Áƒ
“{?EÁúN˛Áz 5 Nz˛ TÏmN˛ ¬zåz “ÁıTz \Áz utÆz TÆz Ã™yN˛∫m N˛Áz ÃÊowõo N˛∫oz “¯ MÆÁıuN˛ x = 5a + 0.

Æut 2 Ãz uƒßÁu\o N˛∫åz ú∫ ∆z  1 ∫“oÁ “{ oÁz Eƒ≈Æ “y EÁúN˛Áz uƒ ™ ÃÊPÆÁ ¬zåy “ÁzTy@
Æ“ÁÂ 5, 15, 25, 35, 45 EÁut “{@ GÃy üN˛Á∫ Æut EÁú tÓÃ∫z tÁz uÀsuoÆÁı N˛Áz ¬ıTz oÁz EÁúN˛Áz 35
üÁõo “ÁzTÁ@

FÃu¬L ^Ïlg ™ı 35 ™áÏ™uMQÆÁÂ “ÁıTy@
E§ “™ üÁõo G∫ N˛y \ÁÂY N˛∫ıTz@
\§ “™ 35 N˛Áz 2 Ãz ßÁT tzoz “{ oÁz ∆z  1 §YoÁ “{@ u\Ãz “™

35 = 2 ×  17  + 1

\§ “™ 35 N˛Áz 3 Ãz uƒßÁu\o N˛∫oz “{ oÁz ∆z  2 §YoÁ “{@ u\Ãz “™
35 = 3 ×  11 + 2

\§ “™ 35 N˛Áz 4 Ãz uƒßÁu\o N˛∫oz “{ oÁz ∆z  3 §YoÁ “{@ u\Ãz “™
35 = 4 ×  8 + 3

osÁ \§ “™ 35 N˛Áz 5 Ãz uƒßÁu\o N˛∫oz “{ oÁz ∆z  '0' ∫“oÁ “{@ u\Ãz “™
35 = 5 ×  7 + 0 Nz˛ øú ™ı u¬Q ÃN˛oz “{@

E§ “™ FÃN˛Á uå…N˛ | NÏ˛Z FÃ üN˛Á∫ uåN˛Á¬ıTz@ ünÆzN˛ a osÁ b  Nz˛ áåÁn™N˛ úÓmÁ˙N˛ N˛y
\Ázgy Nz˛ u¬L (N¿˛™∆: ßÁ[Æ osÁ ßÁ\N˛) “™ı úÓm| ÃÊPÆÁÆı q osÁ r üÁõo “ÁıTz (N¿˛™∆: ßÁT¢˛¬
osÁ ∆z ) \Áz FÃ ÃÊ§Êá N˛Áz ÃÊowõo N˛∫oÁ “{@

a = bq + r, 0 < r < b
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

Æ“ N˛yu\L@

uå©åu¬uQo a osÁ b N˛y áåÁn™N˛ úÓmÁ˙N˛Áı N˛y \Ázgy Nz˛ u¬L q osÁ r N˛Á ™Ó¡Æ rÁo
N˛yu\L \Áz a = bq + r N˛Áz ÃÊowõo N˛∫oÁ “Áz@

  (i)  a = 13,    b = 3 (ii)  a = 80,  b = 8 (iii)   a = 125,  b = 5

(iv)  a = 132,  b = 11

 uƒYÁ∫ - uƒ™∆| N˛yu\L EÁ{∫ u¬uQL

  Gú∫ÁzMo ü≈åÁı ™ı q osÁ r Nz˛ ¬qm MÆÁ “{?

ü™zÆ - 1.1 : ÆÏuM¬t N˛y ßÁ\N˛ útΩáuo : utL TL a osÁ b Nz˛ áåÁn™N˛ úÓmÁ˙N˛Áı Nz˛ u¬L LN˛¬
ÆÏS™ q osÁ r \Áz a = bq + r,  0 < r < b N˛Áz ÃÊowõo N˛∫oÁ “{@

FÃ uå…N˛ | N˛Áz Ã§Ãz ú“¬z ÆÏuM¬t onƒ Nz˛ VII ƒz úÏÀoN˛ ™ı §oÁÆÁ TÆÁ “{@ ÆÏuM¬t Nz˛
¬VÏTmN˛yÆ uƒßÁ\å FÃy uÃtΩáÁão ú∫ EÁáÁ∫yo “{@ Yu¬L E§ “™ ÆÏuM¬t Nz˛ uƒßÁ\å
útΩáuo N˛Á GúÆÁzT N˛∫ıTz@

ÆÏuM¬t N˛Á ¬VÏTmuN˛Æ uƒßÁ\å tÁz úÓmÁ˙N˛Áı N˛Á ™“™ Ã™ÁúƒnÆ| ßÁ\N˛ (™.Ã.ßÁ.)
rÁo N˛∫åz N˛y oN˛åyN˛ “{@ ÆÁt N˛yu\L a osÁ b tÁz áåÁn™N˛ úÓmÁ˙N˛Áı N˛Á ™.Ã.ßÁ. (H.C.F.)
d ƒ“ Ã§Ãz §gy áåÁn™N˛ ÃÊPÆÁ “{ \Áz a osÁ b N˛Áz uƒßÁu\o N˛∫oy “{@

  uN¿̨ ÆÁN˛¬Áú
‹g‘mZ Mm¡S>mB© dmco 60 go.‘r. Am¡a 100 go.‘r. cå~r Xmo H$mJO H$s n{Å>¶m± cmo& {~Zm

H$moB© ̂ r ̂ mJ Nw>Q>o XmoZm| nÅ>r¶m° H$s A{YH$V‘ cå~mB© kmV H$amo& 100 go.‘r. nÅ>r H$mo 60
go.‘r. nÅ>r go ‘mnmo, eof ~Mm hþAm ̂ mJ 40 go.‘r. H$mo H$mQ> Xmo& A~ Bg 20 go.‘r. nÅ>r go
40 go.‘r. H$s nÅ>r H$mo ‘mnmo, ~Mm hþAm 20 go.‘r. H$mQ> Xmo A~ ~Mr hþ¶r 20 go.‘r. H$s nÅ>r
go nhcodmcr 20 go.‘r. H$s nÅ>r H$mo ‘mnmo& Omo EH$ Xþgao Ho$ g‘mZ hmoVr h¡& BgH$m AW© ¶h
hþAm H$s Hw$N> ̂ r eof Zhr ~Mm&

AWm©V h‘ Bg {ZîH$f© na AmVo h¡ H$s nÅ>r H$m A{YH$V‘ ‘mn 20 go.‘r. h¡ {Oggo 60
go.‘r. Am¡a 100 go.‘r. XmoZm§o nÅ>r¶m| H$mo {~Zm H$moB© eof ̂ mJ ~Mo ‘mn gH$Vo h¡&
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E§ “™ FÃ üuN¿˛ÆÁ N˛Áz

ÆÏuM¬t Nz˛ uÃÚÁÊo Ãz \ÁzgN˛∫ 60 EÁ{∫ 100 N˛Á ™.Ã.ßÁ. üÁõo N˛∫ıTı@

\§ “™ 100 N˛Áz 60 Ãz uƒßÁu\o N˛∫oz “{ oÁz ∆z  40 §YoÁ “{@

100 = (60 ×  1) + 40

E§ “™ 60 N˛Áz 40 Ãz uƒßÁu\o N˛∫åz Nz˛ u¬L ÆÏuM¬t Nz˛ uÃÚÁÊo N˛Á GúÆÁzT N˛∫ıTz@

60 = (40  ×  1) + 20

E§ “™ 40 N˛Áz ∆z  §Yz 20 Ãz uƒßÁu\o N˛∫ıTz oÁz ÆÏuM¬t Nz˛ uÃÚÁãoÁåÏÃÁ∫

40 = (20  ×  2) + 0

tzuQL ∆z  0 §YoÁ “{ EÁ{∫ “™ FÃ üuN¿˛ÆÁ N˛Áz EÁTz å“Î §jÁ ÃN˛oz@ FÃu¬L “™ N˛“

ÃN˛oz “¯ uN˛ 60 osÁ 100 N˛Á ™.Ã.ßÁ@ FÃ Y∫m N˛Á ßÁ\N˛ 20 “ÁzTÁ@ FÃN˛y \ÁÂY EÁú 60 osÁ

100 Nz˛ QlgÁı N˛Áz u¬QN˛∫ Ã∫¬oÁ úÓƒ|N˛ N˛∫ ÃN˛oz “{@

Æ“ N˛yu\L@

ÆÏuM¬t Nz̨  uƒßÁ\å úÚuo Ãz ™.Ã.ßÁ. rÁo N˛yu\L@(Euclid division lemma)

  (i)  50 osÁ 70 (ii)  96 osÁ 72 (iii)    300 osÁ 550

(iv)  1860 osÁ 2015

uƒYÁ∫ - uƒ™∆| N˛yu\L EÁ{∫ u¬uQL

MÆÁ EÁú 1.2 EÁ{∫ 0.12 N˛Á ™.Ã.ßÁ ̀ wpŠcX {d^mOZ nÜXVr rÁo N˛∫ ÃN˛oz “̄? EÁúNz̨  G∫
N˛Á EÁ{uYnÆ uÃtΩá N˛yu\L@

ÆÏuM¬t N˛Á ¬VÏTmN˛yÆ uƒßÁ\N˛ §gy ÃÊPÆÁEÁı N˛Á ™.Ã.ßÁ. rÁo N˛∫åz ™ı “y å“Î
§u¡N˛ Æ“ Ã§Ãz ú“¬Á E¡TÁzu∫t™ “{ u\Ãz ÃÊTmN˛ Nz˛ üÁzT¿Á™ ™ı ßy gÁ¬ TÆÁ “{@
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

ubõúmy :
1. ÆÏuM¬t N˛y uƒßÁ\å útΩáuo osÁ E¡TÁzu∫t™ LN˛ tÓÃ∫z Ãz Foåz Ã“ ÃÊ§Êuáo “{ uN˛ NÏ˛Z

¬ÁzT ú“¬z ƒÁ¬z N˛Áz “y uƒßÁ\å E¡TÁzu∫t™ N˛“oz “{@

2. \§uN˛ ÆÏuM¬t N˛Á E¡TÁzu∫t™ uƒßÁ\å Nz˛ƒ¬ áåÁn™N˛ úÓmÁ˙N˛Áı Nz˛ u¬L “y utÆÁ TÆÁ
“{ u\Ãz “™ a osÁ b ≠  0 Nz˛ Ãßy úÓmÁ˙N˛Áı Nz˛ u¬L uƒÀowo N˛∫ ÃN˛oz “{@ Æ“ÁÂ “™ı FÃ
§Áo N˛y YYÁ| å“Î N˛∫åy “{@

ÆÏuM¬t N˛y uƒßÁ\å útΩáuo/E¡TÁzu∫t™ N˛Á GúÆÁzT NÏ˛Z ÃÊPÆÁEÁı Nz˛ ¬qmÁı N˛Áz rÁo
N˛∫åz ™ı N˛∫oz “{@ “™ FÃNz˛ NÏ˛Z GtÁ“∫m tzQıTz @

GtÁ“∫m 1 : uÃtΩá N˛yu\L uN˛ ünÆzN˛ Ã™ áå úÓmÁ˙N˛ 2q øú ™ı osÁ ünÆzN˛ uƒ ™ áå úÓmÁ˙N˛
2q + 1 øú ™ı úÁÆÁ \ÁoÁ “{; \“ÁÂ q N˛ÁzF| úÓmÁ˙N˛ “{@

“¬ : ™Áå¬Áı a LN˛ áå úÓmÁ˙N˛ osÁ b = 2 “{ oÁz ÆÏuM¬t E¡TÁzu∫t™ Ãz a = 2q + r NÏ˛Z úÓmÁ˙N˛Áı
Nz̨  u¬L q > 0 osÁ r = 0  ÆÁ r = 1, MÆÁıuN˛ 0 < r < 2 “Áz oÁz  a = 2q ÆÁ 2q + 1 “ÁzTÁ@

Æut  a, 2q øú ™ı “Áz oÁz a  LN˛ Ã™ ÃÊPÆÁ “ÁzTy EÁ{∫ áå úÓmÁ˙N˛ Ã™ ÆÁ uƒ ™ ßy “Áz
ÃN˛oÁ “{@ FÃu¬L N˛ÁzF| ßy áå uƒ ™ ÃÊPÆÁ 2q + 1 Nz˛ øú ™ı “ÁzTy@

GtÁ“∫m 2 : §oÁFL uN˛ Ãßy áå uƒ ™ úÓmÁ˙N˛ 4q + 1 ÆÁ 4q + 3 øú ™ı “y “ÁıTy \§N˛y q N˛ÁzF|
áå úÓmÁ˙N˛ “{@

“¬ : ‘mZcmo a EH$ {df‘ YZ nwUmªH$ h¡, Am¡a b = 4 h‘ {d^mOZ AëJmoarX‘ H$m Cn¶moJ  a osÁ
b = 4 Ãz N˛∫ıTz@

“™ı üÁõo “ÁzTÁ a = 4q +r, q > 0, Am¡a  0 < r < 4 àmá eofm§H$ 0, 1, 2 Am¡a 3 hm|Jo&

EsÁ|oΩ a N˛Á ™Ó¡Æ 4q ÆÁ 4q + 1 ÆÁ 4q + 2 ÆÁ 4q + 3 “ÁzTÁ@ \“ÁÂ q ßÁT¢˛¬ “{@ \{Ãz uN˛ a

LN˛ uƒ ™ ÃÊPÆÁ “Ázåz Nz˛ N˛Á∫m a N˛Á ™Ó¡Æ 4q ÆÁ 4q + 2 `m 2 (2q+1)å“Î “ÁzTÁ@ (MÆÁıuN˛ Æz
tÁzåÁı ÃÊPÆÁLÂ 2 Ãz uƒßÁu\o “{).

FÃu¬L, N˛ÁzF| ßy uƒ ™ ÃÊPÆÁ 4q + 1 ÆÁ 4q + 3 Nz˛ øú ™ı “ÁzTy@
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               E•ÆÁÃ     - 1.1- 1.1- 1.1- 1.1- 1.1

1. ÆÏuM¬t N˛y uƒßÁ\å útΩáuo Ãz ™.Ã.ßÁ. rÁo N˛yu\L@

(i)  900 osÁ 270 (ii)  196 osÁ 38220     (iii) 1651 osÁ 2032

2. ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo Ãz §oÁFL N˛y N˛ÁzF| ßy áåÁn™N˛ uƒ ™ ÃÊPÆÁ 6q + 1 ÆÁ
6q + 3 ÆÁ 6q + 5 Nz˛ øú ™ı “ÁzTy@ \“ÁÂ q LN˛ úÓmÁ˙N˛ “{@

3. ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo Ãz §oÁFL N˛y áåÁn™N˛ úÓmÁ˙N˛Áı N˛Á ƒT| 3p, 3p + 1 ÆÁ
3p + 2 Nz˛ øú ™ı “ÁzTÁ@

4. ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo Nz˛ GúÆÁzT Ãz §oÁFL N˛y áåÁn™N˛ úÓmÁ˙N˛Áı N˛Á áå 9 m,
9m + 1 ÆÁ 9m + 8 Nz˛ øú ™ı “ÁzTÁ@

5. uÃtΩá N˛yu\L N˛y n, n + 2 ÆÁ n + 4 ™ı Ãz Nz˛ƒ¬ LN˛ “y ÃÊPÆÁ 3 Ãz uƒßÁu\o “{ \“ÁÂ
n LN˛ áåÁn™N˛ úÓmÁ˙N˛ “{@

1.2 1.2 1.2 1.2 1.2      EÊN˛Tumo Nz˛ ™Á{u¬N˛ ü™zÆ (The Fundamental theorem of Arithmetic)(The Fundamental theorem of Arithmetic)(The Fundamental theorem of Arithmetic)(The Fundamental theorem of Arithmetic)(The Fundamental theorem of Arithmetic)

ÆÏuM¬t Nz˛ uƒßÁ\å útΩáuo Ãz “™ \Áåoz “{ uN˛ utL TL áåÁn™N˛ ÃÊPÆÁLÂ a osÁ b
Nz˛ u¬L  q osÁ r N˛Á LN˛ Eüuo™ ÆÏS™ “ÁzoÁ “{@ a = bq + r, 0 < r < b

 uƒYÁ∫ - uƒ™∆| N˛yu\L EÁ{∫ u¬uQL
  Æut  r = 0 “Áz oÁz a  = bq + r  ™ı a, b osÁ q Nz˛ ™ÜÆ ÆÏuM¬t uƒßÁ\å útΩáuo Ãz MÆÁ

ÃÊ§Êá “ÁzTÁ?
Gú∫ÁzMo YYÁ| Nz˛ EåÏÃÁ∫ “™ FÃ uå…N˛ | ú∫ ú“ÏÂYzTz uN˛ Æut a = bq,  'a' N˛Áz  'b' Ãz

uƒßÁu\o N˛∫oz “{ oÁz 'b' N˛Áz 'a' N˛Á Qlg N˛“Á \ÁLTÁ@
GtÁ“∫m Nz˛ u¬L  24 =  2 × 12

       24 =  2 × 2 ×6
=  2 × 2 × 2 × 3

“™ \Áåoz “{ uN˛ Æut 24 = 2 ×12 “Áz oÁz “™ N˛“ ÃN˛oz “{ uN˛ 2 osÁ 12, 24 Nz˛ Qlg
“ÁıTz FÃz “™ 24 = 2 × 2 × 2 × 3 Nz˛ øú ™ı u¬Q ÃN˛oz “{ EÁ{∫ “™ \Áåoz “{ uN˛ Æ“y 24 Nz˛
øjy TÏmåQlg “ÁıTz@
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

Yu¬L E§ “™ NÏ˛Z øjy ÃÊPÆÁEÁı N˛Áz u¬Qoz “¯ \{Ãz 2, 3, 7, 11 osÁ 23@ Få™ı Ãz NÏ˛Z
ÆÁ Ãßy ÃÊPÆÁEÁı N˛Á TÏmå¢˛¬ FÃ üN˛Á∫ rÁo N˛∫ıTz uN˛ N˛ÁzF| ßy ÃÊPÆÁ uN˛oåy §Á∫ ßy tÁz“∫ÁF|
\Á ÃN˛oy “{@ FÃz “™ EåÊo útÁı oN˛ §jÁ ÃN˛oz “{@ Få™ı Ãz NÏ˛Z GtÁ“∫m utL TL “{@

2 × 3 × 11 = 66 7 × 11 × 23 = 1771

3 × 7 × 11 × 23 = 5313 2 × 3 × 7 × 11 × 23 = 10626

23 × 3 × 73 = 8232 22 × 3 × 7 × 11 × 23 = 21252

E§ “™ ™Áåoz “{ uN˛ øjy ÃÊPÆÁEÁı Nz˛ Ã™Ó“ ™ı Ãßy øjy ÃÊPÆÁEÁı N˛Áz u¬ÆÁ TÆÁ “{@
Bg g_wh _§o go O~ h_ Xmo `m Xmo go A{YH$ éT>r g§»`m§E coH$a CÝh| JwUm H$aVo h¡
Vmo Š`m h_o§ {\$a go éT>r g§»`m àmá hmoVr h¡ ̀ m g§̀ wŠV g§»`m? FÃu¬L Æut “™ Fã“ı
Ãßy ÃÊßÁuƒo útΩáuoÆÁı Ãz TÏmÁ  N˛∫ıTz oÁz “™ı EåÊo ÃÊÆÏMo ÃÊPÆÁEÁı N˛Á Ã™Ó“ üÁõo “ÁzTÁ@
ü™zÆ-1.2 : (EÊN˛Tumo N˛Á ™Ó¬ßÓo ü™zÆ) : ünÆzN˛ ÃÊÆÏMo ÃÊPÆÁ N˛Áz øjy TÏmåQlgÁı Nz̨  øú ™ı t∆Á|ÆÁ \Á
ÃN˛oÁ “{ osÁ Æ“ TÏmåQlg Eu˚oyÆ “ÁzTÁ@ \“ÁÂ ÃÊPÆÁEÁı N˛Á N¿̨ ™ §t¬ ÃN˛oÁ “{@

EÊN˛Tumo N˛Á ™Á{u¬N˛ ü™zÆ “™ı Æ“ §oÁoÁ “{ uN˛ ünÆzN˛ ÃÊÆÏMo ÃÊPÆÁ N˛Áz ø‰jy
TÏmåQlg Nz˛ øú ™ı u¬Q ÃN˛oz “{@ ƒÁÀoƒ ™ı Æ“ §“Ïo NÏ˛Z t∆Á|oÁ “{@ Æ“ ü™zÆ §oÁoÁ “{
uN˛ ÃÊÆÏMo ÃÊPÆÁ N˛Áz øjy TÏmåQlg Nz˛ Eu˚oyÆ jÊT Ãz t∆Á| ÃN˛oz “{@ \§uN˛ GÃN˛Á N¿˛™
E¬T “Áz ÃN˛oÁ “{@ GtÁ“∫m Nz˛ u¬L \§ “™  210 Nz˛ Qlg rÁo N˛∫ıTz oÁz “™ı 2 × 3 × 5 ×7
GÃy üN˛Á∫ 3 × 5 × 7 × 2 ÆÁ N˛ÁzF| EÁ{∫ ÃÊßÁuƒo N¿˛™ u\Ã™ı Få øjy ÃÊPÆÁEÁı N˛Áz u¬QÁ \Á
ÃN˛oÁ “{@ EsÁ|oΩ uN˛Ãy ßy ÃÊÆÏMo ÃÊPÆÁ N˛Áz Nz˛ƒ¬ LN˛ “y øjy TÏmåQlg üÁõo “ÁzTÁ, EsÁ|o‚
“™ GÃNz˛ N¿˛™ N˛Á uƒYÁ∫ å“Î N˛∫ıTz@

ÃÁ™ÁãÆo: Æut ÃÊÆÏMo ÃÊPÆÁ x ty “ÏF| “{ \§ “™ GÃNz˛ TÏmåQlg üÁõo N˛∫oz “{ \{Ãz
x = p1

×p2
×p3...pn, \“ÁÂ p1, p2..., pn EßÁ[Æ “{@ \§ FÃz EÁ∫Áz“y N¿˛™ ™ı u¬Qoz “{, EsÁ|oΩ

p1 ≤  p2 ≤ ... ≤pn @ \§ “™ Ã™ TÏmåQlgÁı N˛Áz ÃÊÆÏMo N˛∫oz “{ oÁz, “™ı EßÁ[Æ Nz˛ VÁoÁÊN˛ üÁõo
“Ázoz “{ \§ “™ QlgÁı N˛Á EÁ∫Áz“y N¿˛™ u¬Qåz N˛Á uåm|Æ ¬zoz “{@ oƒ ÃÊPÆÁ Nz˛ TÏmåQlgÁı N˛Á
üN˛Á∫ ßy EtΩuƒoyÆ ∫“oÁ “{@ GtÁ“∫m Nz˛ u¬L

27300 =  2 × 2 × 3 × 5 × 5 × 7 ×13 = 22 × 3 × 52 × 7 × 13

Æ“ N˛yu\L

2310 N˛Áz øjy TÏmåQlgÁı Nz˛ TÏmÁ Nz˛ øú ™ı √ÆMo N˛yu\L@ Æ“ ßy tzuQL N˛y EÁúNz˛
u™fi N˛Áz üÁõo TÏmåQlg uN˛Ã üN˛Á∫ Nz˛ “{@ MÆÁ GÃNz˛ Qlg EÁúNz˛ QlgÁı Nz˛ Ã™Áå “y “{?
EÁúNı˛ TÏmåQlg EÁ{∫ EÁúNz˛ u™fi N˛Áz üÁõo úu∫mÁ™ N˛y \ÁÂY N˛yu\L@ LzÃz “y EÁ{∫ 3, 4
ÃÊPÆÁEÁı Nz˛ TÏmåQlg rÁo N˛yu\L@ FÃÃz MÆÁ uå…N˛ | uåN˛¬oÁ “{ §oÁFL@

Yu¬L E§ “™ EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ N˛Á GúÆÁzT N˛∫ı@
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GtÁ“∫m 3.  ™Áå ¬u\L ÃÊPÆÁ 4n “{ \“ÁÂ n üÁNw˛uoN˛ ÃÊPÆÁ “{@ MÆÁ n N˛Á N˛ÁzF| ™Áå FÃ üN˛Á∫
“{ uN˛ 4n N˛Á EÊuo™ EÊN˛ ∆ÓãÆ EÁoÁ “Áz, FÃN˛y \ÁÂY N˛yu\L@
“¬ : uN˛Ãy ßy üÁNw˛uoN˛ ÃÊPÆÁ n Nz˛ u¬L ÃÊPÆÁ 4n N˛Á EÊuo™ EÊN˛ ∆ÓãÆ “Ázåz Nz˛ u¬L ƒ“ ÃÊPÆÁ
5 Ãz uƒßÁu\o “Ázåy YÁu“L@ FÃN˛Á Es| “{ uN˛ 4n Nz̨  øjy TÏmåQlgÁı ™ı 5 “ÁzåÁ YÁu“L@ uNÊ˛oÏ
Æ“ EÃÊßƒ “{ MÆÁıuN˛ 4n = (2)2n  Eo: 4n  Nz˛ TÏmåQlgÁı ™ı Nz˛ƒ¬ 2 øjy ÃÊPÆÁ “{@ YÓÂuN˛
TÏmåQlgÁı ™ı 5 å“Î “{, üÁNw˛uoN˛ ÃÊPÆÁ n EuÀonƒ ™ı “{@ u\Ã™ı 4n N˛Á EÊuo™ EÊN˛ ∆ÓãÆ ∫“oÁ
“{{@

EÁúåz uúZ¬y N˛qÁ ™ı újÁ “{ uN˛ EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ N˛Á GúÆÁzT N˛∫oz “ÏL,
tÁz áå úÓmÁ˙N˛Áı N˛Á ™“™ Ã™ÁúƒnÆ| ßÁ\N˛ (HCF) EÁ{∫ ¬VÏ™ Ã™ÁúƒnÆ| ßÁ\N˛ (LCM) N{˛Ãz
rÁo N˛∫oz “¯@ FÃ útΩáuo N˛Áz øjyÊ TÏ™åQlg útΩáuo ßy N˛“oz “{@ åyYz utÆz TÆz GtÁ“∫m
tΩƒÁ∫Á “™ FÃ útΩáuo N˛Áz u¢˛∫ Ãz ÆÁt N˛∫ıTz@
GtÁ“∫m-4.  øjy TÏmåQlg útΩáuo tΩƒÁ∫Á 12 EÁ{∫ 18 N˛Á HCF EÁ{∫ LCM rÁo N˛yu\L@
“¬ : 12 = 2 × 2 × 3 = 22 × 31

18 = 2 × 3 × 3 = 21 × 32

ÜÆÁå tyu\L ™.Ã.ßÁ.(12, 18) = 21 × 31 = 6 = (ÃÊPÆÁEÁı ™ı ünÆzN˛ GßÆuå…e øjy
TÏmåQlg Nz˛ ãÆÓåo™ VÁoÁÊN˛ N˛Á
TÏmå¢˛¬)

¬.Ã.ßÁ. (12, 18) = 22 × 32  = 36 = ÃÊPÆÁEÁı ™ı ünÆzN˛ GßÆuå…e øjy
TÏmåQlgÁı Nz˛ EuáN˛o™ VÁoÁÊN˛ N˛Á
TÏmå¢˛¬

Gú∫ÁzMo GtÁ“∫m Ãz EÁúN˛Áz Ã™^ ™ı EÁÆÁ “ÁzTÁ uN˛ HCF (12, 18) × LCM (12, 18)
= 12 × 18@ ƒÀoÏo: “™ N˛ÁzF| ßy tÁz áå úÓmÁ˙N˛ a EÁ{∫ b Nz˛ u¬L \ÁÂY N˛∫ ÃN˛oz “{@ EsÁ|o‚ HCF
(a, b) ×  LCM(a, b) = a × b FÃN˛Á GúÆÁzT “™ tÁz áå úÓmÁ˙N˛Áı N˛Á LCM rÁo N˛∫åz Nz˛ u¬L
N˛∫ ÃN˛oz “¯@ Æut Gå tÁz áå úÓmÁ˙N˛Áı N˛Á HCF rÁo “Áz@

Æ“ N˛yu\L
 øjy TÏmåQlg útΩáuo Ãz utL TL ÃÊPÆÁEÁı N˛Á HCF osÁ LCM (™.Ã.ßÁ osÁ
¬.Ã.ßÁ.) rÁo N˛yu\L@   (i)  120, 90 (ii) 50, 60 (iii)  37, 49

 üÆnå N˛yu\L

 uÃtΩá uN˛u\L uN˛  n osÁ m Nz˛ uN˛Ãy ßy üÁNw˛uoN˛ ™Ó¡Æ Nz˛ u¬L 3n ×  4m  N˛Á EÊuo™
EÊN˛ 0 ÆÁ 5 å“Î “ÁzTÁ@ AmnHo$ CÎma H$s Om±M {H${OE&

SCERT TELA
NGANA



99999

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒÁÀouƒN˛ ÃÊPÆÁLÂ

           E•ÆÁÃ - 1.2 - 1.2 - 1.2 - 1.2 - 1.2

1. uå©å ÃÊPÆÁEÁı N˛Áz øjy TÏmåQlgÁı Nz˛ TÏmÁ Nz˛ øú ™ı √ÆMo N˛yu\L@
(i) 140 (ii) 156 (iii) 3825 (iv) 5005 (v) 7429

2. øjy TÏmåQlg útΩáuo tΩƒÁ∫Á uå©å úÓmÁ˙N˛Áı N˛Á ¬.Ã.ßÁ. (LCM) osÁ ™.Ã.ßÁ. (HCF)
rÁo N˛yu\L@
(i) 12, 15 EÁ{∫ 21 (ii) 17, 23 EÁ{∫ 29 (iii) 8, 9 EÁ{∫ 25

(iv) 72 EÁ{∫ 108 (v) 306 EÁ{∫ 657

3. \ÁÂY N˛yu\L uN˛ uN˛Ãy üÁNw˛uoN˛ ÃÊPÆÁ n  Nz˛ u¬L MÆÁ 6n  N˛Á EÊuo™ EÊN˛ ∆ÓãÆ “ÁzTÁ?
4. 7 × 11 × 13 + 13  EÁ{∫ 7 × 6 × 5 × 4 × 3 × 2 × 1 + 5 N˛Áz ÃÊÆÏMo ÃÊPÆÁLÂ MÆÁı N˛“oz

“{, Àú…b N˛yu\L@
5. EÁú N{˛Ãz §oÁLÂTz uN˛  (17 × 11 × 2) + (17 × 11 × 5) ÃÊÆÏMo ÃÊPÆÁ “{? Àú…b N˛yu\L@
6. 6100 Ho$ BH$mB© ñWmZ na BZ_| go H$m¡Zgm A§H$ AmEJm?

E§ EÁ{∫ EÁTz ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛y QÁz\ N˛∫åz Nz˛ u¬L EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ
N˛Á GúÆÁzT N˛∫ıTz@ Ãƒ|üs™, “™ FÃN˛Á GúÆÁzT, <Eúu∫™zÆ ÃÊPÆÁEÁı N˛Á t∆™¬ƒ én N˛§
EÁƒo|, EåÁƒo| EÁ{∫ úÏå∫Áƒo| ∫“oÁ “{ FÃz rÁo N˛∫åz Nz̨  u¬L N˛∫ıTz@ FÃNz̨  Euou∫Mo EåzN˛
ÃÊPÆÁEÁı N˛y Eúu∫™zÆoÁ uÃtΩá N˛∫åz Nz˛ u¬L FÃN˛Á GúÆÁzT N˛∫oz “{, \{Ãz 2 , 3  osÁ 5 .

1.2.21.2.21.2.21.2.21.2.2 úu∫™zÆ ÃÊPÆÁLÂ EÁ{∫ GåNz̨  t∆™¬ƒ uƒÀoÁ∫ (Rational numbers and their(Rational numbers and their(Rational numbers and their(Rational numbers and their(Rational numbers and their

decimal expansions)decimal expansions)decimal expansions)decimal expansions)decimal expansions)

 {nN>cr H$úmmAm|o _| “™åz úÓmÁ˙N˛Áı Nz˛ NÏ˛Z TÏmÁı N˛y YYÁ| N˛y “{@ utL TL úÓmÁ˙N˛Áı N˛Á G∫út
LƒÊ úÓƒ|út N{˛Ãz rÁo N˛∫ıTz? EÁú \Áåoz “¯ uN˛ úÓmÁ˙N˛Áı Nz˛ úÓƒ|út LƒÊ G∫út N˛Á EÊo∫  1
 “ÁzoÁ “{@ AmnZo AJcm ̀ m {nN>cm g§»`m H$mo OmoS> ̀ m KQ>mZo go ZB© g§»`m àmá hmoVr
h¡&

MÆÁ EÁú 0 osÁ 1 ÆÁ 1 osÁ 2 ..... etc. Nz˛ §yY EÁåz ƒÁ¬z ÃÊPÆÁEÁı Nz˛ §Á∫z ™ı \Áåoz “{?
Gã“ı MÆÁ N˛“ıTz? Gå ÃÊPÆÁEÁı N˛Áz úu∫™zÆ ÃÊPÆÁLÂ N˛“oz “{@

IX ƒy N˛qÁ ™ı EÁúåz újÁ sÁ uN˛ úu∫™zÆ ÃÊPÆÁEÁı N˛Á t∆™¬ƒ uƒÀoÁ∫ ÆÁ oÁz EÁƒo|
“ÁzoÁ “{ ÆÁ u¢˛∫ EåÁƒo| ÆÁ úÏå∫Áƒo| “ÁzoÁ “{@ FÃ N˛qÁ ™ı “™ Æ“ \ÁåN˛Á∫y üÁõo N˛∫ıTz uN˛
úu∫™zÆ ÃÊPÆÁ p

q
(q ≠ 0)  N˛Á t∆™¬ƒ uƒÀoÁ∫ N˛§ EÁƒo|, EåÁƒo| ÆÁ úÏå∫Áƒo| “ÁzTÁ@ FÃNz˛

§Á∫z ™ı NÏ˛Z GtÁ“∫mÁı tΩƒÁ∫Á \ÁåN˛Á∫y üÁõo N˛∫ıTz@
NÏ˛Z úu∫™zÆ ÃÊPÆÁEÁı Nz˛ t∆™¬ƒ øú åyYz utL TL “{@
(i) 0.375 (ii) 1.04 (iii) 0.0875 (iv) 12.5
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

N˛qÁ-X -X -X -X -X Tumo

E§ “™ Fã“ı  
p
q  Nz˛ øú ™ı √ÆMo N˛∫ıTz@

 (i)  
3

375 3750.375
1000 10

= = (ii)   
2

104 1041.04
100 10

= =

(iii)  
4

875 8750.0875
10000 10

= = (iv)  
1

125 12512.5
10 10

= =

“™åz tzQÁ uN˛ Hú∫ u¬Æz TL Ãßy EÁƒo| t∆™¬ƒ ÃÊPÆÁEÁı N˛Áz úu∫™zÆ ÃÊPÆÁEÁı Nz˛
øú ™ı √ÆMo N˛∫ ÃN˛oz “{@ u\åNz˛ “∫ 10 Nz˛ VÁoÁÊN˛Áı ™ı “{@ E§ “™ EÊ∆ osÁ “∫ Nz˛ TÏmåQlg
rÁo N˛∫ıTz EÁ{∫ Gã“ı Ã∫¬ úu∫™zÆ Nz˛ øú ™ı √ÆMo N˛∫ıTz@

E§ (i)
3

3 3 3 3

375 3 5 3 30.375
10 2 5 2 8

×
= = = =

×

(ii)
3

2 2 2 2

104 2 13 26 261.04
10 2 5 5 25

×
= = = =

×

(iii)
3

4 4 4 4

875 5 7 7 70.0875
10 2 5 2 5 80

×
= = = =

× ×

(iv)
3125 5 2512.5

10 2 5 2
= = =

×

MÆÁ EÁú “∫ ™ı NÏ˛Z uƒ∆z oÁ (pattern) tzQ ∫“ı “{@ LzÃÁ üoyo “ÁzoÁ “{ uN˛ \§ t∆™¬ƒ
√ÆÊ\N˛ N˛Áz GÃNz˛ Ã∫¬o™ úu∫™zÆ Nz˛ øú ™ı √ÆMo N˛∫oz “¯ o§ p EÁ{∫ q Ã“-EßÁ[Æ (co prime)
∫“oz “¯ EÁ{∫ “∫ (i.e., q) ™ı Nz˛ƒ¬ 2 EÊN˛ Nz˛ VÁoÁÊN˛ EsƒÁ 5 Nz˛ VÁoÁÊN˛ EsƒÁ tÁzåÁı ∫“oz “{@
Æ“ FÃu¬L uN˛ 10 Nz˛ Nz˛ƒ¬ 2 EÁ{∫ 5 TÏmåQlg “Ázoz “¯@ \{ÃÁ uN˛ “™åz EÊN˛Tumo Nz˛ ™Ó¬ßÓo
ü™zÆ ™ı tzQÁ@

“™ åz uå…N˛ | üÁõo uN˛ÆÁ
Hú∫ utL TL GtÁ“∫mÁı ™ı EÁú tzQ ÃN˛oz “{Ê uN˛ N˛ÁzF| ßy úu∫™zÆ ÃÊPÆÁ u\ÃN˛Á

t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “¯ @ GÃNz˛ “∫ ™ı 2 ÆÁ 5 ÆÁ tÁzåÁı Nz˛ VÁoÁÊN˛ øú üÁõo “ÁıTz@ \§ úu∫™zÆ

ÃÊPÆÁ 
p
q  Nz˛ øú ™ı “{ u\ÃNz˛ “∫ N˛Áz 10 Nz˛ VÁoÁÊN˛ ™ı √ÆMo N˛∫ ÃN˛oz “{ \“ÁÂ q Nz˛ TÏmåQlg

2n5m  Nz˛ øú ™ı ∫“oz “¯, n EÁ{∫ m N˛ÁzF| E-JmÁn™N˛ (non-negative) úÓmÁ˙N˛ “Ázoz “¯@ EÁ{úYÁu∫N˛
øú Ãz “™ Eúåz úu∫mÁ™ N˛Áz FÃ üN˛Á∫ u¬Q ÃN˛oz “{@
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒÁÀouƒN˛ ÃÊPÆÁLÂ

ü™zÆ-1.3 : <<™ÁåÁ uN˛<<™ÁåÁ uN˛<<™ÁåÁ uN˛<<™ÁåÁ uN˛<<™ÁåÁ uN˛ x úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ x N˛ÁzN˛ÁzN˛ÁzN˛ÁzN˛Áz  p
q

Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ Nz˛ øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ p EÁ{∫ EÁ{∫ EÁ{∫ EÁ{∫ EÁ{∫ q  Ã“-EßÁ[Æ Ã“-EßÁ[Æ Ã“-EßÁ[Æ Ã“-EßÁ[Æ Ã“-EßÁ[Æ (co-prime) ∫“oz “¯, EÁ{∫ ∫“oz “¯, EÁ{∫ ∫“oz “¯, EÁ{∫ ∫“oz “¯, EÁ{∫ ∫“oz “¯, EÁ{∫ q
Nz˛ TÏmåQlg Nz˛ TÏmåQlg Nz˛ TÏmåQlg Nz˛ TÏmåQlg Nz˛ TÏmåQlg 2n5m Nz˛ øú ™ı ∫“oz “¯, \“ÁÂNz˛ øú ™ı ∫“oz “¯, \“ÁÂNz˛ øú ™ı ∫“oz “¯, \“ÁÂNz˛ øú ™ı ∫“oz “¯, \“ÁÂNz˛ øú ™ı ∫“oz “¯, \“ÁÂ n EÁ{∫EÁ{∫EÁ{∫EÁ{∫EÁ{∫ m E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>E-JmÁn™N˛ úÓmÁ˙N˛ ∫“oz “¯@>>

Æ“ N˛yu\L

uå©å EÁƒo| t∆™¬ƒ N˛Áz 
p
q  Nz˛ øú ™ı u¬uQL \“ÁÂ q≠0 osÁ p, q EÃ“ßÁ[Æ “{@

(i) 15.265 (ii) 0.1255 (iii) 0.4 (iv) 23.34          (v) 1215.8

FÃ üuN¿˛ÆÁ tΩƒÁ∫Á EÁú MÆÁ uå…N˛ | uåN˛Á¬ ÃN˛oz “¯?

A~ Æut ZÁfi úu∫™zÆ ÃÊPÆÁ 
p
q  øú ™ı ¬zoz “¯, \“ÁÂ q Nz˛ øjy TÏmåQlg 2n5m  Nz˛ øú

™ı “{, (\“ÁÂ n EÁ{∫ m EJmÁn™N˛ úÓmÁ˙N˛ “Áz) oÁz MÆÁ 
p
q  N˛Á t∆™¬ƒ uƒÀoÁ∫ EåÁƒo| ∫“zTÁ?

FÃu¬L  
p
q  øú N˛y ÃÊPÆÁ \“ÁÂ 2n5m  Nz˛ øú ™ı q˛ “{ N˛y Ã™øú úu∫™zÆ ÃÊPÆÁ a

b  Nz˛

øú ™ı “ÁzTy@ \“ÁÂ b  10 Nz˛ VÁoÁÊN˛ ™ı “ÁzTÁ tÁz§Á∫Á uúZ¬z GtÁ“∫mÁı N˛Áz “¬ N˛∫ıTz@

(i)
325 5 125 12.5

2 2 5 10
= = =

×
(ii)

3

2 2 2 2

26 26 13 2 104 1.04
25 5 2 5 10

×
= = = =

×

(iii)
3

3 3 3 3

3 3 3 5 375 0.375
8 2 2 5 10

×
= = = =

×
(iv)

3

4 4 4 4

7 7 7 5 875 0.0875
80 2 5 2 5 10

×
= = = =

× ×

FÃu¬Æz, Æz GtÁ“∫m “™ı §oÁoz “¯ uN˛ 
p
q  øú N˛y úu∫™zÆ ÃÊPÆÁ \“ÁÂ q, 2n5m  øú ™ı “Áz

oÁz FÃN˛y Ã™oÏ¡Æ úu∫™zÆ ÃÊPÆÁ a
b  Nz˛ øú ™ı “ÁzTy \“ÁÂ b, 10 Nz˛ VÁoÁÊN˛ øú ™ı “ÁzTÁ oÁz LzÃy

úu∫™zÆ ÃÊPÆÁ N˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁ “{@ FÃÃz Æ“ rÁo “ÁzoÁ “{ uN˛ 
p
q  øú N˛y úu∫™zÆ

ÃÊPÆÁ \“ÁÂ q, 10 Nz˛ VÁoÁÊN˛ ™ı “Áz oÁz GÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “ÁzoÁ “{@
Eo: “™ı rÁo “ÏEÁ uN˛ ü™zÆ 1.2 N˛Á √ÆÏnN¿˛™ (converse) ßy ÃnÆ “y “{ EÁ{∫ EÁ{úYÁu∫N˛

øú Ãz FÃz FÃ üN˛Á∫ u¬Q ÃN˛oz “{ :-

ZrMo {XE AZwgma h_ AnZo n[aUm_m| H$s Om±M H$a gH$Vo h¡&
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1 21 21 21 21 2

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

N˛qÁ-X -X -X -X -X Tumo

ü™zÆ 1.4 : ™ÁåÁ uN˛™ÁåÁ uN˛™ÁåÁ uN˛™ÁåÁ uN˛™ÁåÁ uN˛ x = 
p
q  úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛ q  Nz˛ øjy TÏmåQlgNz˛ øjy TÏmåQlgNz˛ øjy TÏmåQlgNz˛ øjy TÏmåQlgNz˛ øjy TÏmåQlg 2n5m

Nz˛ øú ™ı “Áz \“ÁÂNz˛ øú ™ı “Áz \“ÁÂNz˛ øú ™ı “Áz \“ÁÂNz˛ øú ™ı “Áz \“ÁÂNz˛ øú ™ı “Áz \“ÁÂ n, m EJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁEJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁEJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁEJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁEJmÁn™N˛ úÓmÁ˙N˛ “Áz oÁz x N˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁ
“{@“{@“{@“{@“{@

Æ“ N˛yu\L

uå©å úu∫™zÆ ÃÊPÆÁEÁı N˛Áz 
p
q  Nz̨  øú ™ı u¬uQL, \“ÁÂ q, 2n5m Nz̨  øú ™ı “Áz, osÁ n EÁ{∫

m EJmÁn™N˛ úÓmÁ̇N˛ “Ázåz YÁu“L oo‚ú≈YÁo ÃÊPÆÁEÁı N˛Áz GåNz̨  t∆™¬ƒ øú ™ı u¬uQL@

(i) 
3
4 (ii)  

7
25 (iii) 

51
64 (iv)  

14
25 (v)  

80
100

1.2.3 1.2.3 1.2.3 1.2.3 1.2.3 úu∫™zÆ ÃÊPÆÁEÁı Nz̨  EåÁƒo|, úÏå∫Áƒo| t∆™¬ƒ
E§, “™ LzÃz úu∫™zÆ ÃÊPÆÁLÂ Ã™^ıTz u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EåÁƒo| EÁ{∫ úÏå∫Áƒo|

∫“oz “{@ LN˛ §Á∫ u¢˛∫, GtÁ“∫m ¬zN˛∫ GÃN˛Á Eƒ¬ÁzN˛å N˛∫ıTz@
1
7  Nz˛ t∆™¬ƒ øúÁÊo∫m N˛y EÁz∫ tzQıTz@
1
7 = 0.1428571428571 ..... \Áz EåÁƒo| EÁ{∫ úÏå∫Áƒo| t∆™¬ƒ “{@

ÜÆÁå tyu\L, ßÁT¢˛¬ Nz̨  EÊN˛Áı N˛Á Ã™Ó“ '142857' §Á∫-§Á∫ tÁz“∫ÁÆÁ \Á “{@
ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ÜÆÁå tyu\L uN˛ Æ“ÁÂ “∫ Nz˛ ÀsÁå ú∫ 7 “{ u\Ãz“{ u\Ãz“{ u\Ãz“{ u\Ãz“{ u\Ãz 2n5m Nz˛ øú ™ı å“ÎNz˛ øú ™ı å“ÎNz˛ øú ™ı å“ÎNz˛ øú ™ı å“ÎNz˛ øú ™ı å“Î
u¬Q ÃN˛oz “{@u¬Q ÃN˛oz “{@u¬Q ÃN˛oz “{@u¬Q ÃN˛oz “{@u¬Q ÃN˛oz “{@

 Æ“ N˛yu\L
 uå©å u¬uQo úu∫™zÆ ÃÊPÆÁEÁzÊ N˛Áz t∆™¬ƒ ™ı u¬QN˛∫ ßÁT¢˛¬
 ™ı tÁz“∫ÁÆz \Áåz ƒÁ¬z EÊN˛Áı Nz˛ Ã™Ó“ N˛Áz rÁo N˛yu\L@

(i) 
1
3 (ii)

2
7 (iii)

5
11 (iv)

10
13

Hú∫ utÆz TÆz GtÁ“∫m Ãz “™ N˛så N˛Áz FÃ üN˛Á∫ u¬Q ÃN˛oz “{ :-

ü™zÆ-1.5 : ™ÁåÁ uN˛ ™ÁåÁ uN˛ ™ÁåÁ uN˛ ™ÁåÁ uN˛ ™ÁåÁ uN˛ x = 
p
q  úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛úu∫™zÆ ÃÊPÆÁ FÃ üN˛Á∫ “{ uN˛ q Nz˛ TÏmåQlgNz˛ TÏmåQlgNz˛ TÏmåQlgNz˛ TÏmåQlgNz˛ TÏmåQlg

2n5m Nz˛ øú ™ı å“Î “{, \“ÁÂ Nz˛ øú ™ı å“Î “{, \“ÁÂ Nz˛ øú ™ı å“Î “{, \“ÁÂ Nz˛ øú ™ı å“Î “{, \“ÁÂ Nz˛ øú ™ı å“Î “{, \“ÁÂ n EÁ{∫ EÁ{∫ EÁ{∫ EÁ{∫ EÁ{∫ m EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§EJmÁn™N˛ úÓmÁ˙N˛ “¯@ o§ x N˛Á t∆™¬ƒ uƒÀoÁ∫N˛Á t∆™¬ƒ uƒÀoÁ∫N˛Á t∆™¬ƒ uƒÀoÁ∫N˛Á t∆™¬ƒ uƒÀoÁ∫N˛Á t∆™¬ƒ uƒÀoÁ∫
EåÁƒo| EÁ{∫ úÏå∫Áƒo| EåÁƒo| EÁ{∫ úÏå∫Áƒo| EåÁƒo| EÁ{∫ úÏå∫Áƒo| EåÁƒo| EÁ{∫ úÏå∫Áƒo| EåÁƒo| EÁ{∫ úÏå∫Áƒo| (recurring) ∫“oÁ “{@∫“oÁ “{@∫“oÁ “{@∫“oÁ “{@∫“oÁ “{@

Hú∫ N˛y TF| YYÁ| Ãz “™ Æ“ uå…N˛ | uåN˛Á¬ ÃN˛oz “¯ uN˛ ünÆzN˛ úu∫™zÆ ÃÊPÆÁ N˛Á
t∆™¬ƒ øú EÁƒo|, EåÁƒo| ÆÁ úÏå∫Áƒo| ∫“oÁ “{@

0.1428571
7 1.0000000

7

30
28

20
14

6 0
56

40
35

50
49

10
7

30
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1 31 31 31 31 3

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒÁÀouƒN˛ ÃÊPÆÁLÂ

GtÁ“∫m-5.  Hú∫ utÆz TL ü™zÆÁı Nz˛ EÁáÁ∫ ú∫ u§åÁ ßÁT uN˛L §oÁFL uN˛ uå©å ™ı N˛Á{åÃy
úu∫™zÆ ÃÊPÆÁLÂ EÁƒo|, EåÁƒo| ÆÁ úÏå∫Áƒo| t∆™¬ƒ “{?

(i)
16
125 (ii)

25
32 (iii)

100
81 (iv)

41
75

“¬ : (i)  3

16 16 16
125 5 5 5 5

= =
× ×

 EÁƒo| t∆™¬ƒ “{Ê@

(ii)  5

25 25 25
32 2 2 2 2 2 2

= =
× × × ×

  EÁƒo| t∆™¬ƒ “¯@

(iii)  4

100 100 10
81 3 3 3 3 3

= =
× × ×

 EåÁƒo| EÁ{∫ úÏå∫Áƒo| t∆™¬ƒ “{@

(iv)  2

41 41 41
75 3 5 5 3 5

= =
× × ×

 EåÁƒo| EÁ{∫ úÏå∫Áƒo| t∆™¬ƒ “{@

GtÁ“∫m-6.  uå©å úu∫™zÆ ÃÊPÆÁEÁı N˛Áz u§åÁ ßÁT uN˛L t∆™¬ƒ uƒÀoÁ∫ u¬uQL@

(i)  
35
50 (ii)  

21
25 (iii)  

7
8

“¬ : (i)  1

35 7 5 7 7 0.7
50 2 5 5 2 5 10

×
= = = =

× × ×

(ii)  
2

2 2 2 2

21 21 21 2 21 4 84 0.84
25 5 5 5 5 2 5 2 10

× ×
= = = = =

× × × ×

(iii)  ( ) ( ) ( )

3

3 33 3 3

7 7 7 7 5 7 25 875 0.875
8 2 2 2 2 2 5 2 5 10

× ×
= = = = = =

× × × ×

               E•ÆÁÃ - 1.3 - 1.3 - 1.3 - 1.3 - 1.3

1. uå©å u¬uQo úu∫™zÆ ÃÊPÆÁEÁı N˛Áz GåNz˛ t∆™¬ƒ øú ™ı u¬uQL EÁ{∫ §oÁFL uN˛
N˛Á{åÃz t∆™¬ƒ EÁƒo|, EåÁƒo| ÆÁ úÏå∫Áƒo| “ÁıTz@

(i) 
3
8 (ii)

229
400 (iii)

14
5 (iv)

2
11 (v)  

8
125

2. u§åÁ ßÁT uN˛L §oÁFL uN˛ uå©å úu∫™zÆ ÃÊPÆÁEÁı ™ı N˛Á{å-Ãz EÁƒo|, EåÁƒo| ÆÁ
úÏå∫Áƒo| t∆™¬ƒ “ÁıTz @

(i)
13

3125      (ii)
11
12         (iii)   

64
455     (iv)

15
1600       (v)

29
343

(vi) 3 2

23
2 5⋅     (vii) 2 7 5

129
2 5 7⋅ ⋅

   (viii)  
9

15      (ix)  
36

100       (x)  
77
210
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1 41 41 41 41 4

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

N˛qÁ-X -X -X -X -X Tumo

3. ü™zÆ 1.1 N˛Á GúÆÁzT N˛∫oz “ÏL uå©å úu∫™zÆ ÃÊPÆÁEÁı N˛Áz t∆™¬ƒ Nz˛ øú ™ı u¬uQL@

(i)
13
25 (ii)

15
16 (iii) 3 2

23
2 .5 (iv) 2 2

7218
3 .5 (v)  

143
110

4. {ZåZ{cIrV Xe‘cd H$mo 
p
q  Ho$ én ‘| {cImo, Am¡a q Ho$ éT> IÊS>m | H$m o

{cIm|. AmnZo ³¶m XoIm?
(i) 43.123 (ii) 0.120112001120001.... (iii) 43.12 (iv) 0.63

1.3  1.3  1.3  1.3  1.3  Eúu∫™zÆ ÃÊPÆÁLÂ (((((IIIIIrrational rrational rrational rrational rrational NNNNNumbers)umbers)umbers)umbers)umbers)

IX ƒy N˛qÁ ™ı Eúu∫™zÆ ÃÊPÆÁEÁı Nz˛ TÏmÁı N˛Á úu∫YÆ utÆÁ TÆÁ sÁ@ EÁúåz EÜÆÆå
uN˛ÆÁ sÁ uN˛ úu∫™zÆ osÁ Eúu∫™zÆ ÃÊPÆÁÆı u™¬N˛∫ ƒÁÀouƒN˛ ÃÊPÆÁLÂ §åoy “{@ Eúu∫™zÆ
ÃÊPÆÁEÁı N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ gÁ¬åÁ ßy ÃyQÁ sÁ@ \§uN˛ Æ“ uÃtΩá å“Î uN˛ÆÁ TÆÁ sÁ uN˛ ƒz
Eúu∫™zÆ “ÁzTy@ FÃ N˛qÁ ™ı, EÊN˛Tumo Nz˛ ™Ó¬ uÃÚÁÊo N˛y Ã“ÁÆoÁ Ãz “™ uÃtΩá N˛∫ıTz
uN˛ 2, 3, 5 EÁ{∫ ÃÁ™ÁãÆo: p  Eúu∫™zÆ ∫“oy “{@ \“ÁÊ p EßÁ[Æ ∫“oÁ “{@

À™∫m N˛yu\L, ƒÁÀouƒN˛ ÃÊPÆÁ Eúu∫™zÆ N˛“¬Áoy “{ \§ “™ FÃz 
p
q  Nz˛ øú ™ı å“Î

u¬Q ÃN˛oz “¯ u\Ã™ı p EÁ{∫ q úÓmÁ˙N˛ “ÁıTz EÁ{∫ q≠ 0 @ Æ“ÁÂ Eúu∫™zÆ ÃÊPÆÁEÁı Nz˛ NÏ˛Z GtÁ“∫m
utL TL “{ u\åÃz EÁú ú“¬z Ãz “y úu∫uYo “{@

22, 3, 15, , ,
3

π −  0.10110111011110…, EÁut

2  N˛Áz Eúu∫™zÆ uÃtΩá N˛∫åz Ãz úÓƒ| “™ GÃ N˛så N˛y EÁz∫ tzQıTz u\ÃN˛y Gúúu
EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ ú∫ EÁáÁu∫o “{@
ü™zÆ-1.6 : ™Áå¬Áz ™Áå¬Áz ™Áå¬Áz ™Áå¬Áz ™Áå¬Áz p LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ LN˛ EßÁ[Æ (ø‰jy) ÃÊPÆÁ “{ EÁ{∫ p Ãz Ãz Ãz Ãz Ãz a2 uƒßÁu\o “ÁzuƒßÁu\o “ÁzuƒßÁu\o “ÁzuƒßÁu\o “ÁzuƒßÁu\o “Áz (\“ÁÂ \“ÁÂ \“ÁÂ \“ÁÂ \“ÁÂ a áåáåáåáåáå
úÓmÁ˙N˛ “{) oÁzúÓmÁ˙N˛ “{) oÁzúÓmÁ˙N˛ “{) oÁzúÓmÁ˙N˛ “{) oÁzúÓmÁ˙N˛ “{) oÁz p ÃzÃzÃzÃzÃz a uƒßÁu\o “{@uƒßÁu\o “{@uƒßÁu\o “{@uƒßÁu\o “{@uƒßÁu\o “{@

GúúuGúúuGúúuGúúuGúúu : ™ÁåÁ uN˛ a LN˛ áå úÓmÁ˙N˛ “{ o§ a N˛Á EßÁ[Æ TÏmåQlg uå©å üN˛Á∫ Ãz “ÁzTÁ@
a = p1p2 … pn, \“ÁÂ p1, p2, …., pn øjy (EßÁ[Æ) “¯,

FÃu¬L a2 = (p1p2 … pn) (p1p2 … pn) = p2
1p

2
2 … p2

n.

E§ “™ı utÆÁ TÆÁ “{ uN˛ p Ãz a2 uƒßÁu\o “{@ EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ Ãz úoÁ Y¬oÁ
“{ uN˛ a2  Nz˛ øjy TÏmåQlgÁz ™ı Ãz p LN˛ “{@ EÊN˛Tumo Nz˛ ™Ó¬ßÓo ü™zÆ Nz˛ EtΩuƒoyÆ øú N˛Á
GúÆÁzT N˛∫oz “ÏL “™ Ã™^oz “{ uN˛ a2 Nz˛ øjy TÏmåQlg Nz˛ƒ¬  p1  p2 … pn ∫“oz “{@ FÃu¬L
p1, p2, … pn ™ı Ãz N˛ÁzF| LN˛ p “{@

E§  p1p2 … pn ™ı N˛ÁzF| LN˛ ÃÊPÆÁ p “{ Eo: FÃÃz a uƒßÁu\o “{@
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1 51 51 51 51 5

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒÁÀouƒN˛ ÃÊPÆÁLÂ

 Æ“ N˛yu\L
 Hú∫ utL TL N˛så N˛y \ÁÂY utL TL ™Ó¡ÆÁı Ãz N˛yu\L  p= 2, p = 5 EÁ{∫ a2 = 1, 4,

9, 25, 36, 49, 64 EÁ{∫ 81 “{@
E§ “™ 2  N˛Áz Eúu∫™zÆ ÃÊPÆÁ ü™Áumo N˛∫åz N˛Á üÆnå N˛∫ıTz “{@ FÃN˛Áz “™

JmÁn™N˛ (contradiction) N˛så Ãz ü™Áumo N˛∫ıTz@

GtÁ“∫m 7.  uÃtΩá N˛yu\L uN˛  2  Eúu∫™zÆ ÃÊPÆÁ “{@
Gúúu : ƒ{Ãz oÁz FÃz “™ ú∫Àú∫ uƒ∫Ázáy N˛så tΩƒÁ∫Á uÃtΩá N˛∫ ∫“z “¯, “™ FÃN˛Á uƒ¬Áz™ ¬ıTz
EsÁ|o‚ ™Áå ¬yu\L 2  LN˛ úu∫™zÆ ÃÊPÆÁ “{@

Æut Æ“ úu∫™zÆ ÃÊPÆÁ “{ oÁz tÁz úÓmÁ˙N˛ r EÁ{∫ s N˛Á EuÀonƒ FÃ üN˛Á∫ ∫“åÁ YÁu“L
u\ÃÃz 2  = 

r
s  (s≠ 0) .

™Áå ¬yu\L r EÁ{∫ s ™ı 1 Nz˛ E¬ÁƒÁ GßÆuå…e TÏmåQlg å“Î “{ oo‚ú≈YÁo “™ FÃz
GßÆuå…e TÏmåQlg Ãz ßÁT tzoz “{ oÁuN˛ “™ı 2  = 

a
b  üÁõo “Áz, \“ÁÂ a EÁ{ú b EÃ“ßÁ[Æ “{@

Eo: b 2 = a.

tÁzåÁı EÁz∫ ƒT| N˛∫åz ú∫ “™ı 2b2 = a2 üÁõo “ÁzTÁ FÃu¬L  2 Ãz a2 uƒßÁu\o “{@

E§ “™ ü™zÆ 1.6 Ãz Æ“ Ã™^oz “{ uN˛ Æut 2 Ãz a2  uƒßÁu\o “Áz oÁz 2 Ãz a ßy uƒßÁu\o “{@

Eo: uN˛Ãy úÓmÁ˙N˛ c  Nz˛ u¬L “™ a = 2c u¬Q ÃN˛oz “{ @ XmoZm| Amoa dJ© coZo na
a2 = (2c2)

a N˛Á ™Ó¡Æ üuoÀsÁuúo N˛∫åz ú∫ “™ı 2b2 = (2c2 ) üÁõo “ÁzoÁ “{, EsÁ|o‚ 2b2 = 4c2

FÃN˛Á Es| Æ“ “{ uN˛ 2 Ãz b2 uƒßÁu\o “{, FÃu¬L 2 Ãz b uƒßÁu\o “{ ( úÏå: p= 2 Nz˛
u¬L N˛så 1 N˛Á GúÆÁzT N˛∫åz ú∫ )

FÃu¬L a EÁ{∫ b tÁzåÁı ™ı GßÆuå…e 2 “{@

¬zuN˛å Æ“ a osÁ b EßÁ[Æ “{ N˛så N˛Á JmÁn™N˛ “ÁzTÁ@

Æ“ N˛så “™Á∫y N˛¡úåÁ 2  úu∫™zÆ ÃÊPÆÁ Nz˛ EÁáÁ∫ ú∫ Gnúãå “Ázoy “{@ EsÁ|o‚ “™Á∫y
N˛¡úåÁ EÃnÆ uÃtΩá “Ázoy “{@ FÃÃz Æ“ uå…N˛ | uåN˛¬oÁ “{ uN˛ 2  Eúu∫™zÆ “{@

ÃÁ™ÁãÆo: Æ“ §Áo N˛“ ÃN˛oz “{ uN˛ d  Eúu∫™zÆ “ÁzTÁ Æut d LN˛ áå úÓmÁ˙N˛ “{ \Áz
uN˛Ãy úÓmÁ˙N˛ N˛Á ƒT| å“Î “{@ \{Ãz uN˛ 6, 8, 15 24  EÁut Ãßy Eúu∫™zÆ ÃÊPÆÁLÂ “{@

uúZ¬y N˛qÁEÁı ™ı G¡¬zQ uN˛ÆÁ TÆÁ “{ uN˛ :
• úu∫™zÆ EÁ{∫ Eúu∫™zÆ ÃÊPÆÁ N˛Á ÆÁzT EsƒÁ EÊo∫ Eúu∫™zÆ ∫“oÁ “{@
• E∆ÓãÆ úu∫™zÆ EÁ{∫ Eúu∫™zÆ ÃÊPÆÁEÁı N˛Á TÏmÁ ÆÁ ßÁT Eúu∫™zÆ “y “ÁzoÁ “{@

Æ“ÁÂ “™ NÏ˛Z uƒ∆z  GtÁ“∫mÁı Ãz uÃtΩá N˛∫ıTz@
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1 61 61 61 61 6

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

N˛qÁ-X -X -X -X -X Tumo

GtÁ“∫m-8.  §oÁFL uN˛ 5 – 3  Eúu∫™zÆ ÃÊPÆÁ “{@

“¬  :  ™Áå ¬yu\L  5 – 3  úu∫™zÆ ÃÊPÆÁ “{@
EsÁ|o‚ “™ a EÁ{∫ b Nz˛ tÁz EÃ“ßÁ[Æ Qlg rÁo N˛∫ıTz u\Ã™ı 5 –  3  = 

a
b .

FÃu¬L, 5 – 
a
b   = 3

Ã™yN˛∫m N˛Áz √ÆƒuÀso N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{, 3  = 5 
5a b a

b b
−

− = ... (1)

MÆÁıuN˛ a EÁ{∫ b úÓmÁ˙N˛ “Áz oÁz 5 a
b

−  úu∫™zÆ “¯ Eo: 3  úu∫™zÆ “{@

ú∫ãoÏ Æ“ FÃ ƒÁÀouƒN˛oÁ N˛Á uƒ¬Áz™ “ÁzTÁ uN˛ 3  Eúu∫™zÆ ÃÊPÆÁ “{@

“™Á∫y N˛¡úåÁ \Áz uN˛ 5 – 3  úu∫™zÆ “{ Æ“ EÃnÆ uÃtΩá “Ázoy “{@

Eo: Æ“ uå…N˛ | uåN˛¬oÁ “{ uN˛ 5 – 3  Eúu∫™zÆ ÃÊPÆÁ “{@

GtÁ“∫m-9.  §oÁFL uN˛  3 2  LN˛ Eúu∫™zÆ ÃÊPÆÁ “{@

“¬ :  ™Áå ¬Áz 3 2  úu∫™zÆ ÃÊPÆÁ “{@

“™ a osÁ b EÃ“ßÁ[Æ ÃÊPÆÁLÂ rÁo N˛∫ıTz (b ≠ 0) EsÁ|o‚ 3 2  = 
a
b

EsÁ|o‚ 2 = 3
a
b

√ÆƒuÀso N˛∫åz ú∫ 2 = 3
a
b  üÁõo “ÁzoÁ “{@

MÆÁıuN˛ 3, a EÁ{∫ b úÓmÁ˙N˛ “{, YÓÂuN˛ 3
a
b  úu∫™zÆ “Ázåz Nz˛ N˛Á∫m 2  ßy úu∫™zÆ ÃÊPÆÁ “ÁzTy

¬zuN˛å Æ“ 2   LN˛ Eúu∫™zÆ ÃÊPÆÁ “{ N˛så N˛Á uƒ¬Áz™ “ÁzTÁ@

Eo: Æ“ uå…N˛ | üÁõo “ÁzoÁ “{ uN˛ 3 2  Eúu∫™zÆ ÃÊPÆÁ “{@

GtÁ“∫m-10.  uÃtΩá N˛yu\L uN˛ 2  + 3  Eúu∫™zÆ ÃÊPÆÁ “{@

“¬ : ™Áå ¬yu\L 2  + 3  úu∫™zÆ ÃÊPÆÁ “{@

™ÁåÁ uN˛ 2  + 3  = 
a
b  ƒ“ÁÂ  a EÁ{∫ b úÓmÁ˙N˛ “¯, \“ÁÂ  b ≠ 0

FÃu¬L 2 =  
a
b – 3  .
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒÁÀouƒN˛ ÃÊPÆÁLÂ

tÁzåÁz EÁz∫ ƒT| ¬zåz ú∫ “™ı üÁõo “ÁzoÁ “{@
2

22 3 2 3a a
b b

= + −

úÏå: üÀsÁuúo N˛∫åz ú∫

   
2

2

2 3 3 2a a
b b

= + −

  =
2

2 1a
b

+

        
2 2

3
2

a b
ab
+

=

MÆÁıuN˛ a, b úÓmÁ˙N˛ “{, 
2 2

2
a b

ab
+  úu∫™zÆ “{@ Eo: 3  úu∫™zÆ “{@

Æ“ ƒÁÀouƒN˛oÁ 3  Eúu∫™zÆ “{ N˛Á uƒ¬Áz™ “{@
Eo: 2 3+  Eúu∫™zÆ ÃÊPÆÁ “{@

ÃÓYåÁ :
1. tÁz Eúu∫™zÆ ÃÊPÆÁEÁı N˛Á ÆÁzT Eúu∫™zÆ ∫“åÁ EÁƒ≈ÆN˛ å“Î “{@

GtÁ“∫m Nz˛ u¬L a = 2  EÁ{∫ b = 2−  “Áz oÁz a EÁ{∫ b tÁzåÁı Eúu∫™zÆ “{ uNÊ˛oÏ
a + b = 0 \Áz úu∫™zÆ “{@

2. tÁz Eúu∫™zÆ ÃÊPÆÁEÁı N˛Á TÏmå¢˛¬ Eúu∫™zÆ ∫“åÁ EÁƒ≈ÆN˛ å“Î “{@
GtÁ“∫m Nz˛ u¬L a = 2  EÁ{∫ b = 8  “Áz oÁz a EÁ{∫ b tÁzåÁı Eúu∫™zÆ ÃÊPÆÁLÂ “{@ uN˛ãoÏ
ab = 16  = 4 \Áz úu∫™zÆ ÃÊPÆÁ “{@
               E•ÆÁÃ - 1.4 - 1.4 - 1.4 - 1.4 - 1.4

1. uÃtΩá N˛yu\L uN˛ uå©å ÃÊPÆÁLÂ Eúu∫™zÆ “{@

(i)  
1
2 (ii)  3  + 5 (iii) 6 + 2 (iv) 5 (v)  3 + 2 5

2. uÃtΩá N˛yu\L uN˛ p q+  Eúu∫™zÆ “¯ \“ÁÂ p, q EßÁ[Æ “{@

1.4  1.4  1.4  1.4  1.4  KKKKKmVm |H $ m o  H $ m n wZa{dMmamVm |H $ m o  H $ m n wZa{dMmamVm |H $ m o  H $ m n wZa{dMmamVm |H $ m o  H $ m n wZa{dMmamVm |H $ m o  H $ m n wZa{dMma (E(E(E(E(EXPONENTIALSXPONENTIALSXPONENTIALSXPONENTIALSXPONENTIALS R R R R REVISEDEVISEDEVISEDEVISEDEVISED)))))

h‘| ‘mcw‘ h¡ o H$s,
EH$ g§»¶m 'an' H$m 'n' KmVm§H$ àmH¥$VrH$ g§»¶m 'a' Ho$ gmW Omo 'n' H$m JwUZIÊS> h¡&
àË¶oH$ {XE JE 'a' Ho$ g‘mZ h¡ & 

factors−

= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅���	��

n

n

a a a a a

20, 21, 22, 23 ..............  2 H$m KmVm§H$ h¡
30, 31, 32, 33 ............... 3 H$m KmVm§H$ h¡
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N˛qÁ-X -X -X -X -X Tumo

h‘o ‘mcw‘ h¡ H$s,81 H$mo  34, {cI gH$Vo h¡, 81 = 34 ¶h KmVm§H$s¶ én H$hcmVm h¡&
'4' ¶h g§»¶m KmVm§H$ ¶m gwMH$ h¡ 3 AmYma h¡& " 81 H$mo 3 H$s Mm¡Wr"Bg Vah nT>Vo h¡&

KmVm§H$m| Ho$ {Z¶‘ H$m ñ‘aU H$a|Jo&

¶{X  a, b dmñV{dH$ g§»¶mE± Ohm±  a ≠  0, b ≠  0 Am¡a  m, n nwUmªH$ hmo V~

(i) am. an = am+n;   (ii) (ab)m = am.bm (iii) 
⎛ ⎞ =⎜ ⎟
⎝ ⎠

m m

m
a a
b b

(iv) (am)n = amn

(v) a0  = 1 (vi) a–m = 
1
ma

¶h {H${OE¶h {H${OE¶h {H${OE¶h {H${OE¶h {H${OE

   1. hc H$amo&

(i) 21 (ii) (4.73)0 (iii) 03 (iv) (–1)4 (v) (0.25)–1 (vi) 
25

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

  (vii) 
211

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

2. (a)  10, 100, 1000, 10000, 100000 H$mo KmVm§H$ Ho$ én ‘| n«H$Q> H$amo&
(b) {ZåZ {cIrV H$mo g§{úmá cKwJUH$ én ‘| àH$Q> H$amo&
(i) 16× 64 (ii) 25× 125 (iii) 128 ÷  32

KmVm§H$ KmVm§H$ KmVm§H$ KmVm§H$ KmVm§H$ EXPONENTIAL AND LOGARITHMS

KmVm§H$ n[a‘o¶ g§»¶mAm| Ho$ gmW Hw$N> KmVm§H$s¶ g§»¶mE± hmoVr h¡ &
52 , 5, H$m dJ© Xem©Vm h¡ VWm 5  H$mo 52 H$m dJ©‘wc h¡&
53 , 5 H$m KZ Xem©Vm h¡ VWm  5, H$mo 53 H$m KZ‘wc H$hVo h¡ &
51.73 = 5173/100 ¶h '5' H$m  100th dm° ‘wc Xem©Vm h¡&

 {ZåZ H$mo {Z[aúmU {H${OE&
2x  = 4 = 22 Xem©Vm h¡  x = 2
3y  = 81 = 34 Xem©Vm h¡  y = 4
10z = 100000 = 105 Xem©Vm h¡  z = 5

³¶m h‘ {ZåZ ‘| x H$m ‘yë¶ kmV H$a gH$Vo h¡?
2x = 5, 3x = 7 , 10x = 5

¶Xr hm° Vmo  x H$m ‘yë¶ ³¶m hmoJm ?
2x = 5 ‘| 2 H$m KmVm§H$ H$m¡Zgr g§»¶m {cIZo na dh h‘| 5 XoVm h¡ ?
Bg{cE h‘| x VWm 5 H$m EH$ Z¶m g§~§Y ñWm{nV H$aZm nS>oJm?

M{cE A~ h‘ ¶h XoIo, ³¶m h‘ x VWm 5 Ho$ g§^d ‘yë¶m| H$s H$ënZm H$a gH$Vo
h¡ ?
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BZ pñW{V`m| _| cKwJwUH$ Ho$ Z`o g§~§Ym| H$m n[aM` H$am aho h¡& y = 2x _| 'x' 'y' Ho$ {H$Z
_wë`m| go 5 àmá hmoJm? `{X 'x'= 1 hmo Vmo y = 21=2 `Xr 'x'= 2 hmo Vmo y = 22=4 `{X 'x'=
3 hmo Vmo y = 23=8 BZ_| 'x' H$m _wë` 2 `m 3 Ho$ {~M AmVm h¡&
 2x H$m AmcoI H$m AmcoI H$m AmcoI H$m AmcoI H$m AmcoI (Graph of exponential 2x)

 A~ y = 2x  H$m AmcoI {IM|Jo

  'x' Ho$ _wë`m| H$mo 'y' Ho$ _wë`m| H$mo kmV H$aZm&
x –3 –2 –1 0 1 2 3

y=2x 1
8

1
4

1
2 1 2 4 8

AmcoI ‘| {~ÝXþAm| H$mo S>mcH$a CÝh| ‘rcmE±Jo y = 2 x   Ho$  ~T>Zo  go x  H$m ‘yë¶
~T>Vm h¡& d¡go hr 'x' Ho$ KQ>Zo go  y = 2x x H$m ‘yë¶ KQ> H$a 0 Ho$ ZOXrH$ Am OmVm h¡&
co{H$Z H$^r ^r 0 Zhr hmoVm. h¡&

M{bE A~ h‘ XI|Jo H$s,
y = 2x  ‘|  x,  y  Ho$ H$m¡Zgo ‘yë¶m|
na h‘| 5 àmá hmoJm?

h‘ OmZVo h¡ H$s, AmcoI
‘| YAúm 2x H$mo Xe©Vm h¡ Vmo X -
Aúm {H$go Xe©Vm h¡? h‘ XoIVo h¡
H$s, X – Aúm x Ho$ ‘yë¶m| H$m o
Xe©Vm h¡& Y - Aúm na 5 H$mo A§H$sV
{H $ {OE {Og o "P" g o
Y –Aúm Ho$ g‘mZm§Va aoIm {IqME
Omo AmcoI H$mo {~ÝXþ   Q na ñne©
H$aVm h¡&

A~ X - Aúm Ho$ cå~  QR
aoIm qI{ME ³¶m h‘ AmcoI na
OR H$s c§~mB© kmV H$a gH$Vo h¡? ¶m dh {~ÝXþ H$hm± nm¶m OmVm h¡ Bg gmo{ME&

A~ h‘ OmZVo h¢ {H$ q~Xþ R H$m x {ZX}em§H$ 2x = 5 Ho$ {bE x H$m {ZYm©[aV
‘yë¶ hmoJm& x Ho$ Bgr ‘yë¶ H$mo 5 H$m bKwJUH$ H$m AmYma 2 na h¡& Bgo log25 Ho$
ê$n ‘| {bIVo h¢&y = 2x  ‘| x, y H$o$ {H$Z ‘yë¶m| go 5 àmá hmoJm ? ¶Xr  x = 1 hmo Vmo   y
= 21 = 2,  ¶{X x = 2 hmoVmo  y = 22 = 4 , ¶{X  x = 3  hmoVmo  y = 23 = 8 BZ‘|  x
H$m ‘yë` 2 VWm 3 Ho$ {~M AmVm h¡& ³¶m x H$m ‘yë¶ 2 VWm  3 Ho$ ZOXrH$ h¡ ? coH$sZ h‘
XoIVo h¡ H$s,  x H$m ‘yë¶ 2 Ho$ ZO{XH$ hmoJm&

¶{X 2x = 5,‘|  x H$mo 5 cKwJUH$ {Og‘| AmYm 2 h¡ n[a^m{fV H$aVo h¡&
gm§Ho${VH$ én go Bgo Bg àH$ma {cIVo h¡&  x  =  log25

µdH«$ AmcoI  X- Aúm Ho$

g‘rn AmVm h¡ coH$sZ H$^r

^r X-Aúm H$mo ñne© Zhr

H$a|Jm Am¡a Zm hr Cgo

H$mQ> oJm-5
X'

P Q5

3

1

7

9

O 1 3 5-1-3 R X

Y '

Y'
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x H$m _wë` kmV H$aZm H${R>Z hmoJm O~ 2x = 5 `m  3x = 7 `m 10x = 5. V~ h_| Cnamoº$
g_rH$aU Ho$ {cE {ZåZ{c{IV hc àmá hmoJo|&

`{X  2x = 5 hmo Vmo x  5 H$m cKwJwUH$ 2" Ho$ AmYma Ho$ {cE hmoJm Cgo log25 Ho$ én _| {cIVo h¡&

`{X  3x = 7 hmo Vmo x  " 7 H$m cKwJwUH$ 3" Ho$ AmYma Ho$ {cE hmoJm Cgo  log37 Ho$ én _| {cIVo h¡&

`{X 10x = 5 hmo Vmo x " 5 H$m cKwJwUH 10" Ho$ AmYma Ho$ {cE hmoJm Cgo log105 Ho$ én _| {cIVo h¡&

gm_m Ý`V: `{X a Am ¡ a N H o  én_ |  {cIV o h ¡  1a ≠  Ohm ±
logaN  =  x   ⇔ ax  =  N.

Cnamoº$ Vm{cH$m H$mo Bg àH$ma {cI|Jo&

x –2 –1 0 1 2 3 y
1
4

1
2 1 2 4 8

y = 2x
1
4

1
2 1 2 4 8 x = log2 y –2 –1 0 1 2 3

 y = 2x Ho$ AmcoI H$s n[a^mfm Ûmam {Z[aúmU {H${OE&

¶{X y = 
1
4   ;  x = – 2 AWm©V²>> 2–2 = 

1
4 Am¡a –2 = log2

1
4

y = 
1
2   ;  x = –1 AWm©V² 2–1 = 

1
2 Am¡a –1 = log2 

1
2

y = 2 ;  x = 1 AWm©V² 21 = 2 Am¡a   1 = log22

y = 4 ;  x  = 2 AWm©V² 22 = 4 Am¡a   2 = log24

y = 8 ;  x = 3 AWm©V² 23 = 8 Am¡a   3 = log28

AWm©V, dH©$ na y - {ZX}em§H$ H$m H$moB© ^r q~Xþ 2 H$m `{X  x dm± KmVm§H$ h¡ VWm dH«$ na
x - Aúm H$m H$moB© ^r {~§Xþ y - {ZX}em§H H$m 2 AmYma dmcm cKwJUH$ hmoJm&

`{X 2y = 25  hmo Vmo Bgo h_ y = log10
25 `m y = log25 `m Ho$ én _| {cIVo h¡&

10 AmYma dmco cKwJUH$ H$mo gm_mÝ` cKwJUH$ H$hVo h¡&
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      ¶h {H${OE      ¶h {H${OE      ¶h {H${OE      ¶h {H${OE      ¶h {H${OE

(1) {ZåZ{cIrV nXm| H$mo cKwJ{UV én ‘| {c{IE&

(i) 7 = 2x (ii) 10 = 5b (iii) 
1 3
81

c= (iv) 100 = 10z (iv) 
1 4

257
a=

(2) {ZåZ{c{IV nXm| H$mo KmVm§H$ Ho$ én ‘| {cImo&

(i)  log10100 = 2 (ii) log525 = 2 (iii)  log22 = 1 KmVm§H$

üÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\L
{ZåZ{c{IV hc {H${OE&

(i) log232 = x (ii) log5625 = y (iii) log1010000 = z

gmoMmo Am¡a {dMma {H${OE

(1)  log20 H$m ApñVËd H$m hmoVm h¡? H$maU ~VmBE&

(2)  Prove (i) logbb = 1 (ii) logb1 = 0 (iii)  logxb
x = x

cKwJUH$ H o $ J wUY‘ © cK wJUH$ H o $ J wUY‘ © cK wJUH$ H o $ J wUY‘ © cK wJUH$ H o $ J wUY‘ © cK wJUH$ H o $ J wUY‘ © (P(P(P(P(PROPERROPERROPERROPERROPERTIESTIESTIESTIESTIES     OFOFOFOFOF L L L L LOGOGOGOGOGARITHMSARITHMSARITHMSARITHMSARITHMS)))))

AZoH$ AZwà¶m|Jm VWm CÝZV J{UV ‘| cKwJUH$ H$m AË¶{YH$ ‘hËd h¡& cKwJ{UV ì¶§OH$mo  H$mo
Hw$ecVm nwd©H$ hc H$aZo Ho$ {cE Cn¶moJr Hw$N> ‘wc ŵV JwUY‘mªo H$mo A~ h‘ ñWm{nV H$a|Jo&
(1) (1) (1) (1) (1) JwUZ’$c {Z¶‘JwUZ’$c {Z¶‘JwUZ’$c {Z¶‘JwUZ’$c {Z¶‘JwUZ’$c {Z¶‘

KmVm§H$ Ho$ JwUY‘© H«$‘mZwJV cKwJUH$ Ho$ JwUY‘© CXmhaUm©W O~ h‘ g‘mZ AmYma dmco
g§»¶mAm| H$mo JwUm H$aVo h¡ Vmo CZHo$ KmVm§H$m| H$mo OmoS>m OmVm h¡&
AWm©V ax. ay = ax+y

KmVm§H$ Ho$ Bg JwUY‘© H$mo cKwJUH$ Ho$ KmVm§H$ go OmoS>H$a Cgo JwUZ’$c {Z¶‘ H$hm J¶m
h¡&
‘mZ {c{OE      a, x VWm y KZmË‘H$ dmñV{dH$ g§»¶mE± hmo Vmo Ohm±  a ≠  1.

à‘ o¶ (J wUZ’$c {Z¶‘)…-à‘ o¶ (J wUZ’$c {Z¶‘)…-à‘ o¶ (J wUZ’$c {Z¶‘)…-à‘ o¶ (J wUZ’$c {Z¶‘)…-à‘ o¶ (J wUZ’$c {Z¶‘)…-
V~V~V~V~V~ loga xy = loga x + loga y
AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&AWm©V, cKwJUH$m| H$m JwUZ’$c CZH$m ¶moJ hmoVm h¡&SCERT TELA
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‘mZcmo loga x = m   VWm  loga y = n hmoVmo am = x VWm an = y A~
xy = am an = am+n

∴   logaxy = m + n = logax + logay

          üÆnå N˛yu\L
h‘ OmZVo h¡ {H$,  log10100000 = 5
Xem©BE {H$ h‘| 100000 = 1000 ×  100 {cIZo go dhr CÎma àmá hmoVm h¡ ¶m JwUZ’$c
{Z¶‘ go CÎma H$s Om±M {H${OE?

Æ“ N˛yu\L
 {ZåZ cKwJUH$m| H$mo ¶moJ Ho$ én ‘| Xem©BE&
(i) 35 ×  46 (ii) 235 ×  437 (iii) 2437 ×3568

(ii) ^mJ {Z¶‘^mJ {Z¶‘^mJ {Z¶‘^mJ {Z¶‘^mJ {Z¶‘
O~ h‘ g‘mZ AmYma dmco g§»¶mAm| H$m ^mJ H$aVo h¡ Vmo CZHo$ KmVm§H$mo H$mo KQ>mVo h¡&

AWm©V
x

x y
y

a a
a

−=

Bg JwUY‘© H$mo ^mJ’$c {Z¶‘ H$hVo h¡&
‘mZ  {c{OE‘mZ  {c{OE‘mZ  {c{OE‘mZ  {c{OE‘mZ  {c{OE      a, x VWmVWmVWmVWmVWm y YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm± YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm± YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm± YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm± YZmË‘H$ dmñV{dH$ g§»¶m hmo Vmo Ohm±  a ≠  1.

 à‘o¶ (^mJ {Z¶‘) à‘o¶ (^mJ {Z¶‘) à‘o¶ (^mJ {Z¶‘) à‘o¶ (^mJ {Z¶‘) à‘o¶ (^mJ {Z¶‘)

V~ V~ V~ V~ V~ loga
x
y

= logax– logay

CËnÎmr: _mZcmo loga x = m   VWm loga y = n hmo Vmo am = x VWm an = y
A~

x
y  = 

m

n
a
a

 = am-n

∴ loga
x
y

⎛ ⎞
⎜ ⎟
⎝ ⎠

= m–n  = logax– logay

⎛ ⎞
⎜ ⎟
⎝ ⎠

loga
x
y

= logax– logay

 Æ“ N˛yu\L
{ZåZ {c{IV H$mo cKwJUH$ Ho$ AÝVa Ho$ én ‘| Xem©BE&

(i) 
23
34 (ii) 

373
275 (iii) 4325 ÷3734 (iv) 5055 ÷  3303
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gm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OE

h_ OmZVo h¡ H$s, (am)n = amn

_mZcmo am = x hmo Vmo m = log x
a

xn = amn hmo Vmo log
nx

a = mn

     = n log x
a  (Š`m|?)

(iii) KmVm§H$ {Z¶‘
O~ KmVm§H$ Ho$ Cna EH$ Am¡a KmVm§H$ {cIm OmVm h¡ Vmo CZ XmoZm| KmVm§H$mo JwUm H$aVo h¡&
CXm. (am)n = am.n

Bg JwUY‘© H$mo KmVm§H$ {Z¶‘ H$hVo h¡&
‘mZ {c{OE a VWm x     YZmË‘H$ $ $ $ $ dmñV{dH$ g§»¶mE± h¡ Ohm ± a ≠ 0 VWm n EH$ dmñV{dH$
g§»¶m h¡&

logaxn = n logax
EH$ KmVm§H$ dmcr g§»¶m H$m cKwJUH$ KmVm§H$ VWm cKwJUH$s¶ g§»¶m H$m JwUZ’$c hmoVm
h¡&
üÆnå N˛yu\L
 log232 = 5 hmo Vmo ~VmBE {H$ Bgo  32 = 25 {cIZo na dhr CÎma àmá hmoJm& VWm
BgH$s KmVm§H$ {Z¶‘ go Om±M {H${OE&
2x = 35 hmo Vmo ³¶m h‘ x H$m ‘yë¶ kmV H$a gH$Vo h¡? Eogo g§X^m© | ‘ |
35 = 243 hmo Vmo  h‘ x Ho$ ‘yë¶ H$mo àmá H$a gH$Vo h¡& Omo H$s, 2x H$m ‘yë¶ 243 Ho$
g‘mZ XoJm&
cKwJUH$ Ho$ Cn¶moJ VWm gwÌ Ho$ Cn¶moJ go log loga

n
ax n x= , h‘  325, 333 Am{X H$m

‘yë¶ gacVm go àmá H$a gH$Vo h¡&
2x = 35

XmoZmo Amoa AmYma 2 dmco cK
52 3

2 2log log
x

=
2
2 2log 5log 3x =

25 log 3x =     ( )log log log 1n a
a a ax n x and= =∵

h‘Zo XoIm H$s, x H$m ‘yë¶ 5 VWm  2log 3H$m JwUZ’$c hmoJm&

Æ“ N˛yu\L
{ZåZ{c{IV àíZm| H$mo  logaxn = n logax   {dñVma {H${OE
(i) log27

25 (ii) logs58
50 (iii) log 523 (iv) log1024

ZmoQ> : log x = log10x
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üÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\LüÆnå N˛yu\L
(i)   log232 H$m ‘yë¶ kmV {H${OE (ii)  logc c H$m ‘yë¶ kmV {H${OE

(iii)   log100.001 H$m ‘yë¶ kmV {H${OE (iv) 2
3

8log
27

H$m ‘yë¶ kmV {H${OE

gm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OEgm oMm o  Am ¡ a  {dMma {H $ {OE

 h‘| ‘mcw‘ h¡ H$s, ¶{X 7 = 2x Vmo x = log27 V~ 2log 72 H$m ‘yë¶ ³¶m hmoJm& AmnHo$
CÎma H$s gË¶Vm {gÜX {H${OE& Hw$N> Am¡a CXmhaUm| go  log Naa  H$m gm‘mÝ¶rH$aU
{H${OE&

GtÁ“∫m-11.  log 
343
125  N˛Á uƒÀoÁ∫ N˛yu\L

“¬ :  \{Ãz uN˛ EÁú \Áåoz “{, loga 
x
y = logax - logay    Eo:  log 

343
125  = log343 – log125

= log73 – log53

     YÓÂuN˛ logax
n = m logax

 = 3log7 – 3log5

  log 
343
125   = 3(log7 – log5).

GtÁ“∫m-12.  2log3 + 3log5 – 5log2  N˛Áz Nz˛ƒ¬ LN˛ ¬VÏTmN˛ ™ı u¬uQL@

“¬  : 2log3 + 3log5 – 5log2

= log32 + log53 – log25 (since in n logax=logax
n)

= log9 + log125 – log32

= log (9 × 125) – log32 (Since logax + logay = logaxy)

= log1125 – log32

= log 
1125

32  (Since logax – logay = loga 

x
y  )
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ

GtÁ“∫m-13.  3x = 5x−2.
“¬ : 3x = 5x−2

tÁzåÁı EÁz∫ log ¬TÁåz ú∫ log (3x) = log (5x−2)

x log103 = (x − 2) log15
x log103 = xlog105 − 2log105
xlog105 − 2log105 = x log103
xlog105 − x log103 = 2log105
x(log105 − log103)  = 2log105

x = 10

10 10

2 log 5
log 5 log 3−

GtÁ“∫m-14.  2log5 + 
1
2

log9 − log3 = logx ™ı x N˛Á ™Ó¡Æ rÁo N˛yu\L@

“¬ : log x  =  2log5 + 
1
2

log9 − log3

=   log52 + log
1
29  − log3

=   log25 + log 9 − log3
=   log25 + log3 − log3

  log x = log25

∴      x = 25

            E•ÆÁÃ - 1.5 - 1.5 - 1.5 - 1.5 - 1.5

1. uå©åu¬uQo Nz˛ ™Ó¡ÆÁı N˛Áz rÁo N˛yu\L@

(i) log255 (ii) log813 (iii) log2
1

16
⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

(iv) log71 (v) logx x (vi) log2512

(vii) log100.01 (viii) 2
3

8log
27

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠
(ix) 22 log 32 +

2. åyYz utL TL útÁı N˛Áz log N øú ™ı u¬QN˛∫ GÃNz˛ ™Ó¡Æ rÁo N˛yu\L@
(i) log 2 + log 5 (ii) log216 - log2 2 (iii) 3 log64 4

(iv) 2 log 3 - 3 log 2 (v) log 10 + 2 log 3 - log 2
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N˛qÁ-X -X -X -X -X Tumo

3. Æut x = log23  EÁ{∫ y = log25  utÆÁ TÆÁ “Áz oÁz uå©åu¬uQo útÁı N˛Á ™Ó¡ÆÁÊN˛å x EÁ{∫
y ™ı N˛yu\L@
(i)  log2 15 (ii)  log27.5         (iii)  log260  (iv)  log26750

4. uƒÀoÁ∫ N˛yu\L

(i)  log10000  (ii)  log 
128
625

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠     (iii)  logx2y3z4 (iv) log
2 3

4

p q
r

⎛ ⎞
⎜ ⎟
⎝ ⎠

  (v)  log
3

2

x
y

5. Æut  x2 + y2= 25xy “Áz oÁz uÃtΩá N˛yu\L uN˛  2 log(x + y) = 3log3 + logx + logy.

6. Æut 1log (log log )
3 2

x y x y
⎛ ⎞+ ⎟⎜ = +⎟⎜ ⎟⎜⎝ ⎠

“Áz oÁz  x y
y x
+  N˛Á ™Ó¡Æ rÁo N˛yu\L@

7. Æut (2.3)x = (0.23)y = 1000 “Áz oÁz  1 1
x y
−  N˛Á ™Ó¡Æ rÁo N˛yu\L@

8. Æut 2x+1 = 31−x  “Áz oÁz x N˛Á ™Ó¡Æ rÁo N˛yu\L@

9.     (i)  log 2 úu∫™zÆ “{ ÆÁ Eúu∫™zÆ ? EÁúNz˛ G∫ N˛Á EÁ{uYnÆ uÃÚ N˛yu\L@
     (ii)  log 100 úu∫™zÆ “{ ÆÁ Eúu∫™zÆ? EÁúNz˛ G∫ N˛Á EÁ{uYnÆ uÃtΩá N˛yu\L@

               ƒ{N˛u¡úN˛ E•ÆÁÃ

       [Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“Î “{]

1. MÆÁ 6n  ÃÊPÆÁ N˛Á EÊuo™ EÊN˛ 5 “ÁzTÁ \“ÁÂ  n  üÁNw˛uoN˛ ÃÊPÆÁ “¯? N˛Á∫m §oÁFL@

2. MÆÁ  7 × 5 × 3 × 2 + 3 ÃÊÆÏMo ÃÊPÆÁ “{? EÁúNz˛ G∫ N˛Á EÁ{uYnÆ §oÁFL@

3. uÃtΩá N˛yu\L uN˛ ( )2 3 5+  Eúu∫™zÆ ÃÊPÆÁ “{@ EÁ{∫ Æ“ ßy \ÁÂY N˛yu\L uN˛

( )( )2 3 5 2 3 5+ −  úu∫™zÆ “{ ÆÁ Eúu∫™zÆ “{@

4. Æut x2 + y2 = 6xy uÃtΩá N˛yu\L uN˛ 2 log (x + y) = logx + logy + 3 log 2

5. Æut log10 2 = 0.3010 “Áz oÁz 42013 ™ı EÊN˛Áı N˛y ÃÊPÆÁ rÁo N˛yu\L@

ÃÓYåÁ: ÃÊPÆÁ Nz˛ úÓmÁ˙N˛yÆ ßÁT EÁ{∫ t∆™¬ƒ ßÁT Nz˛ §Á∫z ™ı EÁúNz˛ EÜÆÁúN˛ Ãz úÓuZÆz@
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üÀoÁuƒo úu∫ÆÁz\åÁ
ÆÏuM¬t E¡TÁzu∫t™ - (™.Ã.ßÁ)

∫ÊTyå ∫y§åÁı Ãz ÆÁ T¿yg úzú∫ N˛y Ã“ÁÆoÁ Ãz ÆÏuM¬t E¡TÁzu∫t™ tΩƒÁ∫Á ™.Ã.ßÁ rÁo N˛yu\L@

        “™åz MÆÁ YYÁ| N˛y
1. ÆÏuM¬t N˛y uƒßÁ\å útΩáuo : a osÁ b utL TL úÓmÁ˙N˛ “Áz oÁz q osÁ r úÓm| ÃÊPÆÁLÂ

“ÁzTy \Áz a = bq + r, 0 < r < b N˛Áz ÃÊowõo N˛∫oz “{?
2. EÊN˛ Tumo N˛Á ™Ó¬ßÓo ü™zÆ N˛uso N˛∫oÁ “{ uN˛ ünÆzN˛ ÃÊÆÏMo ÃÊPÆÁ FÃNz˛ øjy

TÏmåQlgÁı Nz˛ TÏmÁ ™ı √ÆMo N˛∫ ÃN˛oz “{@ Æ“ TÏmåQlg EtΩuƒoyÆ ∫“oÁ “{, \“ÁÂ
TÏmåQlgÁı Nz˛ N¿˛™ uƒYÁ∫myÆ å“yÊ “{@

3. Æut p EßÁ[Æ “{ EÁ{∫ p Ãz a2  uƒßÁu\o “{ \“ÁÂ a  áå úÓmÁ˙N˛ “{, o§ p Ãz a uƒßÁu\o
“{@

4. ™ÁåÁ uN˛ x  úu∫™zÆ ÃÊPÆÁ “{ u\ÃN˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| “{@ o§ “™  x N˛Áz
p
q , Nz˛

øú ™ı √ÆMo N˛∫ ÃN˛oz “{, \“ÁÂ  p EÁ{∫ q EßÁ[Æ TÏmå Qlg 2n5m  Nz˛ øú ™ı ∫“oÁ
“{ \“ÁÂ n, m E-JmÁn™N˛ úÓmÁ˙N˛ “{@

5. ™ÁåÁ uN˛ x =  
p
q   úu∫™zÆ ÃÊPÆÁ “{ q Nz˛ EßÁ[Æ 2n5m  Nz˛ øú ™ı “{@ \“ÁÂ n, m

EJmÁn™N˛ úÓmÁ˙N˛ “{ o§  x  N˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ∫“oÁ “{@

6. ™ÁåÁ uN˛ x =  
p
q   úu∫™zÆ ÃÊPÆÁ “{ FÃ üN˛Á∫ “{ uN˛ q  Nz˛ EßÁ[Æ TÏmåQlg 2n5m  Nz˛

øú ™ı å“y “{ \“ÁÂ n, m E-JmÁn™N˛ úÓmÁ˙N˛ “{@ o§ x N˛Á t∆™¬ƒ uƒÀoÁ∫ EåÁƒo|,
úÏå∫Áƒo| ∫“oÁ “{@

7. “™ loga x = n Ãz úu∫ßÁu o N˛∫oz “{, Æut an = x, \“ÁÂ a EÁ{∫ x áå úÓmÁ˙N˛ “{ EÁ{∫
a ≠ 1.

8. ¬VÏTmN˛ Nz˛ uåÆ™ :
(i) log Naa = N (ii) loga xy = loga x + loga y

(iii) loga 
x
y  = loga x −  loga y (iv) loga x

m = m loga x

9. EußÆÁÊufiN˛y, uƒrÁå, √ÆÁúÁ∫ EÁ{∫ Es|∆ÁÀfi ™ı Ãßy üN˛Á∫ N˛y TmåÁ Nz˛ u¬L
¬VÏTmN˛ N˛Á GúÆÁzT uN˛ÆÁ \ÁoÁ “{@

SCERT TELA
NGANA



2.1  2.1  2.1  2.1  2.1  üÀoÁƒåÁ
O~ AmnH$mo {H$gr ì¶{º$ H$mo n[a^m{fV H$aZo Ho$ {cE H$hm OmE Vmo Amn H¡$go H$a|Jo ?

{ZåZ àH$ma go {H$¶m Om gH$Vm h¡&
am‘mZwOZ EH$ J{UVk Wo {OZH$mo g§»¶m à‘o¶ ‘| éMr Wr& XmgaWr EH$ VocwJw H${d VWm

ñdV§ÌVm goZmZr ^r Wo& Ac~Q>© AmBZñQ>mBZ ^m¡{VH$emór {OZH$s éMr g§JrV ‘| Wr& ‘[a¶‘ {‘Om©
ImZ EH$ Eogr AHo$cr ór h¡ {OÝhm|Zo J{UV ‘| nXH$ OrVo Wo &

h‘ àË¶oH$ ì¶{º$ H$mo CZHo$ {deof cúmUm| Am¡a éMr Ho$ AZwgma dJuH¥$V H$aVo h¡ VWm g~go
A{YH$ ‘mÝ¶Vm àmá g‘wh Ho$ gXñ¶ Ho$ én ‘| OmZVo h¡& cmoJ AnZo Mmam| Amoa nmB© OmZo dmcr
dñVwAm| H$mo CZHo$ n¶m©daU VWm Xwgar dñVwAm| go g§~§Y Ho$ AmYma na dJuH¥$V H$aVo h¡&
EH$ nwñVH$mc¶ ‘| {df¶m§o Ho$ AmYma na ì¶dpñWV {H$¶m OmVm h¡ {Oggo Amdí¶H$ nwñVHo$ Vwa§V àmá
hmo gHo$&
agm¶Z emó ‘o VËdm| H$mo g‘wh VWm dJm} ‘| dJuH¥$V H$aVo h¡& {Oggo CZHo$ gmYmaU JwUY‘m©o H$mo
OmZ gHo$& AmnHo$ Xgdr H$úmm Ho$ J{UV H$m nmR>çH«$‘ Mm¡Xh  AÜ¶m¶m§o ‘o§ AcJ - AcJ {ef©H$m|
go {d^m{OV {H$¶m J¶m h¡&

X§Ì gwÌ

‘Zwî¶m| Ho$ Xm§Vmo H$mo CZH$s {H«$¶mAm| Ho$
AmYma na Mma àH$ma go {d^m{OV {H$¶m J¶m h¡&
uå©å u¬uQo ßztÁı Nz̨  EåÏÃÁ∫ tÁÊoÁı N˛y ÃÓuY o{ÆÁ∫ N˛yu\L@

1. ZztN˛ (Incisors)  2. ßztN˛ (Canines)

3. úÓƒ|Yƒ|mN˛ (Pre-molars)

4. Yƒ|mN˛Molars

Xm±Vmo Ho$ g_wh H$mo CZHo$ M~mZo Ho$ JwU Ho$
AZwgma N>oXH$, ^oXH$, nwd©Md©UH$ VWm Md©UH$ Ho$
én _| {d^m{OV {H$`m J`m h¡& Xm±Vmo H$s Bg
ì`dñWm  H$mo X§V gwÌ H$hVo h¡, VWm Bgo 2,1,2,3
Ho$ én _| {cIVo h¡&

2
EÜÆÁÆ

Ã™ÏXYÆ

ÀsÁÆy tÁÂo
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2 92 92 92 92 9

J{UV BZ pñWVr`m| _o| Xþgam| {df`m| go AcJ Zhr h¡& Bgo AW©nwU© dñVwAm| Ho$ g‘whm§o H$s
Amdí¶H$Vm hmoVr h¡& J{UV ‘| g‘mZ cúmUm§o dmco dñVwAm| H$mo EH$ gmW {H$¶m OmVm h¡& {Oggo
Cg g‘wh H$mo EH$ dñVw Ho$ én ‘| {c¶m Om gH$Vm h¡&

CZ‘| g| Hw$N> g§»¶mAm| H$m g‘wƒ¶ {Ogo h‘ gmYmaUV: Cn¶moJ H$aVo h¡ do-

 = n«mH¥${VH$ g§»¶mAm| H$m g‘wh 1, 2, 3....

W = nwU© g§»¶mAm| H$m g‘wh 0, 1, 2, 3.....

I or  = nwUmªH$m| H$m g‘wh  0, ± 1, ± 2, ± 3, ......

 = n[a‘o¶ g§»¶mAmo§ H$m g‘wh AWm©V dh g§»¶mE± {Ogo  
p
q  Ho$ én ‘| {cI gH$Vo

Ohm± p, q nwUmªH$ h¡ Am¡a q ≠  0

 = dmñV{ddH$ g§»¶mAm| H$m g‘wh AWm©V dh g§»¶mE± {Og‘| Xe‘c H$m
{dñVma hmo&

A~ h‘ dñVwAm| Ho$ JwUY‘m] H$mo XoIH$a Am¡a à{H«$¶m VWm VH©$ Ho$ Ûmam gmYmaU
H$WZm| H$mo V¡¶ma H$a gH$Vo h¢&

Æ“ N˛yu\L
utÆz TÆz Ã™Ó“Áı ™ı <<Ã™Áå TÏmÁı>> AW©nwU© g_whm| Ho$ aMZm H$s ú“YÁå N˛yu\L@
1)  2,4,6,8,… 2) 2,3,5,7,11,… 3) 1,4,9,16,…
4)  \åƒ∫y, ¢˛∫ƒ∫y, ™ÁY|, Eü{¬ ....
5)  EÊTÓeÁ, o\|åy, ™ÜÆ™Á EåÁu™N˛Á, N˛uå…eÁ

     uƒYÁ∫ - uƒ™∆| N˛yu\L
utL TL Ã™Ó“Áı N˛Á uå∫yqm N˛∫ u\oåz ÃÁ™ÁãÆ N˛så u¬Q ÃN˛oz “Áz u¬uQL :-
1)  2,4,6,8,… 2) 1,4,9,16,…
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2.22.22.22.22.2 Ã™ÏXYÆ (Set)(Set)(Set)(Set)(Set)

Ã™ÏXYÆ Gå ƒÀoÏEÁı N˛Á Ã™Ó“ “{ \ÁzÊ Ã™Áå TÏmÁı ƒÁ¬y “Áı ÆÁ Ã™ uåÆ™ N˛Á úÁ¬å N˛∫oz
“Áı@ Ã™ÏXYÆ Nz˛ ƒÀoÏEÁı N˛Áz <<VbN˛>> (elements) N˛“oz “{@ Ã™ÏXYÆ Nz˛ VbN˛Áz N˛Áz N˛Áz…bN˛ {   }
™ı N˛Á}™Á Ãz E¬T N˛∫ u¬Qoz “{ EÁ{∫ <<ÃÁ™ÁãÆ uåÆ™Áı>> tΩƒÁ∫Á Ã™ÏXYÆ Nz˛ VbN˛ N˛Áz uåu≈Yo
uN˛ÆÁ \ÁoÁ “{@

GtÁ“∫m Nz˛ u¬L \§ “™ı üs™ úÁÂY øjy ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ u¬QåÁ “Áz oÁz FÃz
{2,3,5,7,11} øú ™ı u¬Qoz “{@ osÁ ZztN˛ N˛Á Ã™ÏXYÆ = {™ÜÆ ZztN˛ (central incisor) §Á—Æ
ZztN˛ lateral incisor}

Æ“ N˛yu\L
 uå©åu¬uQo Ã™ÏXYÆÁı N˛Áz u¬uQL :-

1) üs™ úÁÂY áåÁn™N˛ úÓmÁ˙N˛Áı N˛Á Ã™ÏXYÆ
2) 100 Ãz §gy EÁ{∫ 125 Ãz ZÁzby 5 Nz˛ TÏmN˛Áı N˛Á Ã™ÏXYÆ
3) üs™ úÁÂY áå ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
4) ∫Á™ÁåÏ\å ÃÊPÆÁ Nz˛ EÊN˛Áı N˛Á Ã™ÏXYÆ

2.22.22.22.22.2.1 .1 .1 .1 .1 ∫ÁzÀb∫ øú EÁ{∫ Ã™ÏXYÆ ∫YzoÁ øú (Roster form and Set builder form)(Roster form and Set builder form)(Roster form and Set builder form)(Roster form and Set builder form)(Roster form and Set builder form)

Ã™ÏXYÆ N˛Áz ¬©§z ƒÁMÆÁı Nz˛ øú ™ı u¬QåÁ N˛ueå “ÁzoÁ “{@ FÃu¬L Ã™ÏXYÆ N˛Áz
ÃÁ™ÁãÆo: EÊT¿z\y Nz˛ §gz Eq∫ Ãz ÃÓuYo N˛∫oz “{@

GtÁ“∫m Nz˛ u¬L M  tÁÂoÁı Nz˛ Yƒ|mN˛ (molars) N˛Á Ã™ÏXYÆ “{@
FÃ Ã™ÏXYÆ N˛Áz “™ M={ú“¬Á Yƒ|mN˛, tÓÃ∫Á Yƒ|mN˛, oyÃ∫Á Yƒ|mN˛} Nz˛ øú ™ı

u¬Qoz “{@
Yu¬L E§ “™ LN˛ EÁ{∫ GtÁ“∫m tzQıTz@ Q LN˛ LzÃÁ Ã™ÏXYÆ “¯ u\Ã™ı N˛™ Ãz N˛™

tÁz Ã™Áå ßÏ\ÁEÁı ƒÁ¬z YoÏßÏ|\Áı N˛Á Ã™Ï“ “{@ FÃz “™ FÃ üN˛Á∫ u¬Qoz “{@
Q ={ƒT|, EÁÆo, Ã™YoÏßÏ|\, Ã™ÁÊo∫ YoÏßÏ|\, úoÊT, Ã™utΩƒßÏ\, Ã™¬Ê§ YoÏßÏ|\, ∆Á∫ (dart)}
Æ“ÁÂ “™åz VbN˛Áı N˛y ÃÓuY §åÁN˛∫ Ã™ÏXYÆ u¬Qoz “{@ o§ “™ N˛“ ÃN˛oz “{ uN˛

Ã™ÏXYÆ N˛Áz <<∫ÁzÀb∫ øú>><<∫ÁzÀb∫ øú>><<∫ÁzÀb∫ øú>><<∫ÁzÀb∫ øú>><<∫ÁzÀb∫ øú>> ™ı u¬QÁ “{@
Gú∫ÁzMo tÁz GtÁ“∫mÁı ™zÊ E§ “™ VbN˛Áı Nz̨  üt∆|å N˛y YYÁ| N˛∫ıTz@ ™Áå¬Áı “™ N˛“åÁ

YÁ“oz “{ uN˛ <<tÓÃ∫Á Yƒ|mN˛>> Æ“ Yƒ|mN˛ Nz̨  Ã™Ó“ N˛Á VbN˛ “{@ o§ “™ FÃz <<tÓÃ∫Á Yƒ|mN˛ ∈

M" Nz̨  øú ™ı ütu∆|o N˛∫oz “{@ FÃz “™ tÓÃ∫Á Yƒ|mN˛ M Ã™ÏXYÆ Ãz ÃÊ§Êuáo “{@>> LzÃÁ újoz “{@
Hú∫ utL TL GtÁ“∫m Ãz MÆÁ “™ N˛“ ÃN˛oz “{ uN˛ <Ã™YoÏßÏ|\∈ Q” ? FÃz EÁú N{̨Ãz újÁzTz?
Gú∫ÁzMo GtÁ“∫m ™ı MÆÁ “™ N˛“ ÃN˛oz “{ uN˛, ƒT| M Ã™ÏXYÆ Ãz ÃÊ§Êuáo “{?
FÃz N{̨ Ãz t∆Á|ÆÁ \Á ÃN˛oÁ “{? \§ “™ N˛“oz “{ uN˛ <<ƒT|  M Ã™ÏXYÆ ™ı å“Î “{>> FÃz <<ƒT|

∉ M” Nz̨  øú ™ı u¬Qoz “{ EÁ{∫ FÃz “™ <<ƒT| M Ã™ÏXYÆ Ãz ÃÊ§Êuáo å“Î “{@>> LzÃÁ újoz “{@
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uúZ¬y N˛qÁEÁı Ãz üÁõo rÁå Nz̨  EÁáÁ∫ ú∫ ÆÁt N˛yu\L uN˛ “™ üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Áz  , Ãz,
úÓmÁ̇N˛Áı N˛Áz , Ãz, úu∫™zÆ ÃÊPÆÁEÁı N˛Áz ,Ãz osÁ ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛Áz Ãz ÃÓuYo N˛∫oz “{@

               Æ“ N˛yu\L

utÆz TÆz ÃÊPÆÁEÁı ™ı Ãz ƒz uN˛Ã Ã™ÏXYÆ Ãz ÃÊ§Êuáo “̄ ÆÁ å“Î uYã“Áı N˛y Ã“ÁÆoÁ Ãz u¬uQL@

i) 1 ii) 0 iii) -4 iv) 
5
6  v) 1.3

vi) 2 vii) log 2 viii) 0.03 ix) π x) 4−

   uƒYÁ∫ - uƒ™∆| N˛yu\L
MÆÁ EÁú úu∫™zÆ ÃÊPÆÁEÁı Ãz Ã™ÏXYÆ §åÁ ÃN˛oz “Áz?
Hú∫ N˛y TÆy YYÁ| Nz˛ EÁáÁ∫ ú∫ ∆ÁÆt EÁú N˛“ ÃN˛oz “¯ uN˛ úu∫™zÆ ÃÊPÆÁEÁı Nz˛

VbN˛Áı Ãz Ã™ÏXYÆ §åÁåÁ ™Ïu≈N˛¬ “{? EÁúåz Æ“ ßy tzQÁ “ÁzTÁ uN˛ Ãßy úu∫™zÆ ÃÊPÆÁLÂ  
p
q

Nz˛ øú ™ı “Ázoy “{ (q ≠ 0 osÁ p,q tÁz úÓmÁ˙N˛ “{)
\§ “™ Ã™ÏXYÆÁı N˛Áz VbN˛Áı N˛y <<Ã™Áå TÏmá™|oÁ>> Ãz úu∫ßÁu o N˛∫oz “{ oÁz GÃz “™

<<Ã™ÏXYÆ ∫YzoÁ øú>> N˛“oz “{@ Ã™ÏXYÆ ∫YzoÁ øú ™ı NÏ˛Z ƒÁMÆ-uƒrÁå Nz˛ uåÆ™Áı N˛Á úÁ¬å
N˛∫åÁ úgoÁ “{@ FÃz “™ GtÁ“∫m tΩƒÁ∫Á Ã™^ıTz@

™Áåu¬u\L A  LN˛ Ã™ÏXYÆ “{ u\Ã™ı 20 Ãz N˛™ 3 Nz˛ TÏmN˛ u¬L TL “{@ o§
A={3,6,9,12,15,18} EÁ{∫ Æ“ Ã™ÏXYÆ A N˛Á ∫ÁzÀb∫ øú “{@ \§ “™ FÃN˛Á Ã™ÏXYÆ ∫YzoÁ øú
u¬Qoz “{ oÁz
A={x : x. 3 Nz˛ TÏmN˛ “{,  x < 20} EÁ{∫
FÃz “™ “A  LN˛ Ã™ÏXYÆ “{ u\ÃN Ą́ VbN˛ x
FÃ üN Ą́∫ “{ uN˛ x, 3 Nz̨  TÏmN˛ “{ osÁ x. 20

Ãz N˛™ “{@ EsÁ|o‚ “™ úu∫™zÆ ÃÊPÆÁEÁı Nz˛ Ã™ÏXYÆ N˛Áz ={x : x =
p
q ,q ≠ 0 EÁ{∫ p,q úÓmÁ˙N˛ “{}

u¬Q ÃN˛oz “{@
ÃÓYåÁ : (i) ∫ÁzÀb∫ øú ™ı VbN˛Áı N˛y ÃÓuY N˛Á N¿˛™ EåÁƒ≈ÆN˛EåÁƒ≈ÆN˛EåÁƒ≈ÆN˛EåÁƒ≈ÆN˛EåÁƒ≈ÆN˛ (immaterial) “{@ FÃ üN˛Á∫

GtÁ“∫m 1 N˛Áz “™ FÃ üN˛Á∫ u¬Q ÃN˛oz “{ {7,2,1,9}ÆÁ {1,2,7,9}ÆÁ {1,7,2,9}
(ii) \§ Ã™ÏXYÆ N˛Áz ∫ÁzÀb∫ øú ™ı u¬Qoz “¯ o§ Æut N˛ÁzF| VbN˛ §Á∫-§Á∫ EÁoÁ “Áz

oÁz GÃz tÏ§Á∫Á å“Î u¬QÁ \ÁoÁ “{@ GtÁ“∫m Nz˛ u¬L  “SCHOOL”  ∆£t ™ı EÁåz
ƒÁ¬z Eq∫Áı N˛Á Ã™ÏXYÆ {S, C, H, O, L} “ÁzTÁ@ ¬zuN˛å ƒ“ {S, C, H, O, O, L}
å“Î “ÁzTÁ@ EsÁ|o‚ Ã™ÏXYÆ ™ı ußãå-ußãå VbN˛ úÁÆz \Áoz “{@

  A={  x  :  x. 3 Nz˛ TÏmN˛ “{ osÁ x<20}

Ãßy x  Nz̨  Ã™ÏXYÆ ™ı x FÃ üN˛Á∫ “{ uN˛ ƒz 3 Nz̨  TÏmN˛ “{ osÁ  x<20

SCERT TELA
NGANA



3 23 23 23 23 2 N˛qÁ-X -X -X -X -X Tumo

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

E§ “™ NÏ˛Z Ã™ÏXYÆÁı Nz˛ <<∫ÁzÀb∫ øú>> osÁ <<Ã™ÏXYÆ ∫YzoÁ>> øúÁı N˛Áz tzQıTz@

∫ÁzÀb∫ øú∫ÁzÀb∫ øú∫ÁzÀb∫ øú∫ÁzÀb∫ øú∫ÁzÀb∫ øú Ã™ÏXYÆ ∫YzoÁ øúÃ™ÏXYÆ ∫YzoÁ øúÃ™ÏXYÆ ∫YzoÁ øúÃ™ÏXYÆ ∫YzoÁ øúÃ™ÏXYÆ ∫YzoÁ øú

V = {a, e, i, o, u} V = {x : x EÊT¿z\y ßÁ Á Nz̨  Àƒ∫}

A = {-2,-1,0,1,2} A = {x : -2 ≤ x ≤ 2, x∈ }

B = {1,
1 1 1 1, , ,
2 3 4 5 } B = {x : x =

1 ,
n n∈ , n ≤ 5}

C = {2,5,10,17} C = {x : x = 2 1, , 4n n n+ ∈ ≤ }

     Æ“ N˛yu\L
  1. utL TL Ã™ÏXYÆÁı Nz̨  VbN˛Áı N˛Áz u¬uQL

(i) G = {20 Nz̨  Ãßy Qlg}
(ii) F =  {17 EÁ{∫ 61 Nz̨  §yY N˛y LzÃy ÃÊPÆÁLÂ \Áz 4 Nz̨  TÏmN˛ ßy “{ EÁ{∫ \Áz 7 Ãz

     ßy uƒßÁu\o “Ázoy “{@}
(iii) S = {x : x  'MADAM' ∆£t Nz˛ Eq∫}
(iv) P = {x : x LN˛ úÓm| ÃÊPÆÁ “{ \Áz 3.5 EÁ{∫ 6.7 Nz˛ §yY “{}

  2. utL TL Ã™ÏXYÆÁı N˛Áz ∫ÁzÀb∫ øú ™ı u¬uQL@
(i) B = 30 utå ƒÁ¬z ™“yåÁı N˛Á Ã™ÏXYÆ
(ii) P = 10 Ãz N˛™ øjy ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
(iii) X = Fã¸áåÏ  Nz˛ ∫ÊTÁı N˛Á Ã™ÏXYÆ

  3. Æut A, 12 Nz̨  QlgÁı N˛Á Ã™ÏXYÆ “Áz oÁz utÆz TÆz uƒN˛¡úÁı ™ı LN˛ Ã™ÏXYÆ N˛Á VbN˛ å“Î “{@
(A) 1 (B) 4 (C) 5 (D) 12

  üÆnå N˛yu\L

  1. §y\ Tumo EÁ{∫ ∫zQÁTumo Nz̨  GúÆÁzT Ãz EÁúN˛y FXZÁ EåÏÃÁ∫ ÃÓfi ÀsÁuúo N˛yu\L@
   2. ∫ÁzÀb∫ øú Nz̨  ÃÁs Ã™ÏXYÆ ∫YzoÁ øú N˛y \Ázgy §åÁFL@

(i) {P, R, I, N, C, A, L} (a) {x : x LN˛ áåÁn™N˛ úÓmÁ˙N˛ “{ EÁ{∫ 18 Nz̨  Qlg “{@}
(ii) {0} (b) {x : x LN˛ úÓmÁ˙N˛ “{ EÁ{∫  x2 – 9 = 0}
(iii) {1, 2, 3, 6, 9, 18} (c) {x : x LN˛ úÓmÁ˙N˛ “{ EÁ{∫ x + 1 = 1}
(iv) {3, -3} (d) {x : x  LN˛  PRINCIPAL ∆£t Nz̨  Eq∫}
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 E E E E EXERCISEXERCISEXERCISEXERCISEXERCISE - 2.1 - 2.1 - 2.1 - 2.1 - 2.1

1. uå©å ™ı N˛Á{åÃz Ã™ÏXYÆ “{ §oÁFL@ EÁúNz̨  G∫ N˛y \ÁÂY N˛yu\L@
(i) LN˛ ƒ | Nz̨  Ãßy ™u“åÁı N˛Á Ã™ÏXYÆ “J” Eq∫ Ãz ∆Ïª “Ázåz ƒÁ¬z@
(ii) ÃÊÃÁ∫ Nz̨  tÃ G™ ¬zQN˛Áı N˛Á Ã™ÏXYÆ@
(iii) ÃÊÃÁ∫ Nz̨  tÃ G™ uN¿̨ Nz̨ b Nz̨  §¡¬z §Á„\Áı N˛Á Ã™Ó“@
(iv) EÁúN˛y N˛qÁ Nz̨  ¬‰gN˛Áı N˛Á Ã™ÏXYÆ (Ã™Ó“)
(v) Ã™ úÓmÁ̇N˛Áı N˛Á Ã™ÏXYÆ@

2. Æut A={0, 2, 4, 6},  B = {3, 5, 7} EÁ{∫ C = {p, q, r} oÁz u∫Mo ÀsÁåÁı ™ı Ã“y ‰jÊT Ãz ∈
ÆÁ ∉ N˛Á üÆÁzT N˛yu\L@
(i) 0 …..  A (ii) 3 …..  C (iii) 4 …..  B
(iv)  8 …..  A (v) p …..  C (vi) 7 …..  B

3. åyYz utÆz TÆz N˛såÁı N˛Áz uYã“Áı N˛Á üÆÁzT N˛∫oz “ÏL √ÆMo N˛yu\L@
(i) ‘x’ Ã™ÏXYÆ ‘A’ N˛Á VbN˛ å“Î “{@
(ii) ‘d’ Ã™ÏXYÆ ‘B’ N˛Á VbN˛ “{@
(iii) ‘1’ üÁNw̨ uoN˛ ÃÊPÆÁEÁzÊ Nz̨  Ã™ÏXYÆ N N˛Á VbN˛ “{@
(iv) ‘8’ ø‰j ÃÊPÆÁEÁzÊ Nz̨  Ã™ÏXYÆ P N˛Á VbN˛ å“Î “{@

4. uå©åu¬uQo N˛så ÃnÆ ÆÁ EÃnÆ §oÁFL@
(i) 5 ∉{øj ÃÊPÆÁLÂ }
(ii) S = {5, 6, 7} N˛Á Es| “{ 8 ∈  S.
(iii) W úÓm| ÃÊPÆÁEÁzÊ N˛Á Ã™ÏXYÆ “{ oÁz -5 ∉ W
(iv) Z  LN˛ úÓmÁ̇N˛Áı N˛Á Ã™ÏXYÆ “{ oÁz 8

11
 ∈ Z.

5. uå©åu¬uQo Ã™ÏXYÆ N˛Áz ∫ÁzÀb∫ øú ™ı u¬uQL@
(i) B = {x : x LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ “{ \Áz 6 Ãz N˛™@}
(ii) C = {x : x tÁz EÊN˛Áı N˛y üÁNw̨ uoN˛ ÃÊPÆÁ FÃ üN˛Á∫ “{ GåNz̨  EÊN˛Áz N˛Á ÆÁzT 8}
(iii) D = {x : x LN˛ ø‰j ÃÊPÆÁ “{ \Áz 60 N˛Á ßÁ\N˛ “{}
(iv) E = {BETTER ∆£t Nz̨  Eq∫Áı N˛Á Ã™ÏXYÆ}

6. uå©åu¬uQo Ã™ÏXYÆ N˛Áz ∫YzoÁ øú ™ı u¬uQL@
(i) {3, 6, 9, 12} (ii) {2, 4, 8, 16, 32}
(iii) {5, 25, 125, 625} (iv) (1, 4, 9, 25, ….. 100}

7. uå©åu¬uQo Ã™ÏXYÆ N˛Áz ∫ÁzÀb∫ øú ™ı u¬uQL@
(i) A = {x : x LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ \Áz 50 Ãz EuáN˛ “{ EÁ{∫ 100 Ãz N˛™}
(ii) B = {x : x LN˛ úÓmÁ̇N˛ “{,  x2 = 4}
(iii) D = {x : x LN˛ “LOYAL” ∆£t Nz̨  Eq∫Áı N˛Á Ã™ÏXYÆ}
(iv) E = {x : x = 2n2 + 1, –3 ≤ n ≤ 3, n ∈ Z }
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8. ∫ÁzÀb∫ øú N˛y \Ázgy Ã™ÏXYÆ ∫YzoÁ Ãz N˛∫ı@

(i) {1, 2, 3, 6}    (a) {x : x LN˛ øj ÃÊPÆÁ “{ \Áz 6 Nz̨  ßÁ\N˛ “{@}

(ii) {2, 3}    (b) {x : x LN˛ uƒ ™ ÃÊPÆÁ “{ \Áz 10 Ãz ZÁzby “{@}

(iii) {M, A, T, H, E, I, C, S}  (c) {x : x LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ “{ \Áz 6 Nz̨  ßÁ\N˛ “{@}

(iv) {1, 3, 5, 7, 9}    (d) {x : x LN˛ MATHEMATICS ∆£t Nz̨  Eq∫Áı
        N˛Á Ã™ÏXYÆ “{@}

2.3 2.3 2.3 2.3 2.3 Ã™ÏXYÆ Nz˛ üN˛Á∫ (T(T(T(T(Types ofypes ofypes ofypes ofypes of  Set) Set) Set) Set) Set)

uåYz utL TL GtÁ“∫mÁı N˛Áz tzuQL@

(i) A = {x : x. 1 Ãz ZÁzby üÁNw̨ uoN˛ ÃÊPÆÁ “{}

(ii) D = {x : x, 2 uƒßÁu\o “Ázåz ƒÁ¬y uƒ ™ ÃÊPÆÁ “{}

A EÁ{∫ D ™ı uN˛oåz VbN˛ “{? N˛ÁzF| ßy üÁNw̨ uoN˛ ÃÊPÆÁ 1 Ãz ZÁzby å“Î “Ázoy “{@ Eo: A ™ı
LN˛ ßy VbN˛ å“Î “{@ ÆÁ N˛“ ÃN˛ozz “{ uN˛  A  LN˛ u∫Mo Ã™ÏXYÆ “{@ GÃy üN˛Á∫ 2 Ãz uƒßÁu\o
“Ázåz ƒÁ¬y N˛ÁzF| uƒ ™ ÃÊPÆÁ å“Î “{@ Eo: D ßy u∫Mo Ã™ÏXYÆ “{@

u\Ã Ã™ÏXYÆ ™ı LN˛ ßy VbN˛ å “Áz GÃz u∫Mo Ã™ÏXYÆ ÆÁ å¬ (Null) Ã™ÏXYÆ ÆÁ ƒÁFg
(Void) Ã™ÏXYÆ N˛“oz “{@ u∫Mo Ã™ÏXYÆ N˛Áz φ  ÆÁ { } ÃÊN z̨̨ o tΩƒÁ∫Á ütu∆|o N˛∫oz “̄@

u∫Mo Ã™ÏXYÆ Nz̨  NĮ̈ Z EÁ{∫ GtÁ“∫m FÃ üN˛Á∫ “{@

(i) A = {x : 1 < x < 2, x LN˛ üÁNw˛uoN˛ ÃÊPÆÁ}

(ii) B = {x : x2 – 2 = 0 EÁ{∫ x LN˛ úu∫™zÆ ÃÊPÆÁ}

ÃÓYåÁ :  φ  EÁ{∫ {0} Æz tÁzåÁı ußãå Ã™ÏXYÆ “{@ {0} FÃ Ã™ÏXYÆ ™ı LN˛ “y VbN˛  0 “{ \§uN˛
{ } Æ“ u∫Mo Ã™ÏXYÆ “{@

Æ“ N˛yu\L

uå©åu¬uQo ™ı N˛Á{åÃz u∫Mo Ã™ÏXYÆ “{? G∫ N˛y \ÁÂY N˛yu\L@

(i) Gå úÓmÁ˙N˛Áı N˛Á Ã™ÏXYÆ \Áz 2 EÁ{∫ 3 Nz˛ ™ÜÆ “{@

(ii) 1 Ãz N˛™ üÁNw˛uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ@

(iii) 2 Ãz uƒßÁu\o N˛∫åz ú∫ ∆z  0 tzåz ƒÁ¬z uƒ ™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ@
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2.4  2.4  2.4  2.4  2.4  uYfi N˛y Ã“ÁÆoÁ Ãz Ã™ÏXYÆÁı N˛Á üuouåuánƒ (Using Diagrams to Represent Sets)(Using Diagrams to Represent Sets)(Using Diagrams to Represent Sets)(Using Diagrams to Represent Sets)(Using Diagrams to Represent Sets)

Æut S LN˛ Ã™ÏXYÆ “{ EÁ{∫  x  LN˛ VbN˛ “ÁzoÁz x ∈ S “ÁzTÁ ÆÁ  x ∉S
“ÁzTÁ@ Ã™Ó“ Nz̨  EÁáÁ∫ ú∫ ünÆzN˛ Ã™ÏXYÆ N˛Áz §Êt EÁNw̨ uo tΩƒÁ∫Á ütu∆|o uN˛ÆÁ
\Á ÃN˛oÁ “{ \§ “™ N˛“oz “{ uN˛ Ã™ÏXYÆ S oÁz GÃNz̨  ßyo∫ EÁåz ƒÁ¬z VbN˛Áı
N˛Á üt∆|å “ÁzTÁ å uN˛ S Nz̨  §Á“∫ ƒÁ¬z VbN˛ @ GtÁ“∫mÁs| Ã™ÏXYÆ S = {1, 2,
3, 4} uYfi Nz̨  EÁáÁ∫ ú∫ “ÁzTÁ \“ÁÊ 5 ∉ S EÁ{∫ 4 ∈ S@
2.5  2.5  2.5  2.5  2.5  ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ EÁ{∫ GúÃ™ÏXYÆ (Universal Set and Subset)(Universal Set and Subset)(Universal Set and Subset)(Universal Set and Subset)(Universal Set and Subset)

EÜÆÁÆ Nz̨  üÁ∫Êß ™ı tÁÂoÁı Nz̨  §Á∫z ™ı N˛y TÆy YYÁ| N˛Áz ÆÁt N˛yu\L@
EÁúåz úÓ∫z tÁÂoÁı N˛Áz YÁ∫ ßÁTÁı ™ı ƒTy|Nw̨ o uN˛ÆÁ sÁ \{Ãz ZztN˛, ßztN˛,
úÓƒ|Yƒ|mN˛ EÁ{∫ Yƒ|mN˛ @
¬zuN˛å Yƒ|mN˛ Nz̨  ßÁT úÓ∫z tÁÂoÁı N˛Á ßy u“ÀÃÁ “ÁıTz ÆÁ å“Î?
Æ“ÁÂ úÓ∫z tÁÂoÁı N˛Á Ã™Ó“ <<ÃÁƒ|ßÁ{™Æ Ã™ÏXYÆ>> “{@

tÁÂoÁı Nz˛ Ã™Ó“ N˛Áz ÃÁƒ|ßÁ{™ Ã™ÏXYÆ ™Áå¬yu\L osÁ uYfi ™ı
t∆Á|Æz EåÏÃÁ∫ ZztN˛ EÁ{∫ ßztN˛ tÁz Ã™ÏXYÆ “{@

uYfi ™ı §Yz “ÏL ßÁT N˛Áz MÆÁ N˛“ıTz?
E§ “™ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ Nz̨  NĮ̈ Z EÁ{∫ GtÁ“∫m tzQıTz:-

(i) Æut “™ EÁúåz ∫Á[Æ Nz̨  uƒußãå Ã™Ó“Áı N˛Á EÜÆÆå N˛∫åÁ YÁ“oz “{Ê oÁz ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ oz¬ÊTÁåÁ
Nz˛ Ãßy ¬ÁzTÁı N˛Á Ã™ÏXYÆ “ÁzTÁ@

(ii) Æut “™ Eúåz tz∆ Nz˛ ¬ÁzTÁı Nz˛ uƒußãå Ã™Ó“Áı N˛Á EÜÆÆå N˛∫åÁ YÁ“oz “{Ê, oÁz ßÁ∫o Nz˛ Ãßy ¬ÁzTÁı
N˛Á Ã™ÏXYÆ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ “ÁzTÁ@

ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ N˛Áz  'μ' ÆÁ N˛ßy-N˛ßy U Nz̨  tΩƒÁ∫Á t∆Á|oz “{@ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ ÃÁáÁ∫mo:
EÁÆo Nz̨  üuouåuánƒ N˛Á uåøúm N˛∫oy “{@

E§ “™ üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Áz ={1,2,3,4...} N˛Áz tzQıTz@ o§ Nz̨  VbN˛Áı Ãz Ã™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
§åÁ ÃN˛oz “{@ LzÃy uÀsuo ™ı Ã™ ÃÊPÆÁEÁı N Ą́ ÃÁƒ|ßÁ{u™N˛
Ã™ÏXYÆ “ÁzTÁ@ MÆÁ uƒ ™ ÃÊPÆÁEÁı N˛Á ÃÁƒ|ßÁ{u™N˛
Ã™ÏXYÆ ßy “y “ÁzTÁ?

1. \§ “™ N˛“oz “{ <<Æut x<3 oÁz x<4>> oÁz “™
t∆Á|oz “{ uN˛  "x<3 ⇒⇒⇒⇒⇒ x<4".
2. \§ “™ N˛“oz “{ "x-2 =5 Æut Nz̨ ƒ¬ Æut x=7",
EsÁ|o‚ “™ "x-2 = 5 ⇔ x=7" N˛Áz t∆Á| ∫“ı “{@

ZztN˛ ßztN˛

úÓƒ|-Yƒ|mN˛ Yƒ|mN˛

tÁÂoÁı N˛Á Ã™ÏXYÆ

üÆnå N˛yu\L

  1. uå©åu¬uQo ™ı N˛Á{åÃz Ã™ÏXYÆ u∫Mo Ã™ÏXYÆ “¯ G∫ N˛y \ÁÂY N˛yu\L@
(i) A = {x : x2 = 4 EÁ{∫ 3x = 9}.
(ii) Ã™o¬ ™ı Ãßy ufißÏ\Áı N˛Á Ã™ÏXYÆ u\å™ı oyåÁı N˛ÁzmÁı N˛Á

ÆÁzT 1800 Ãz N˛™ “Áz@
  2. B = {x : x + 5 = 5} Æ“ u∫Mo Ã™ÏXYÆ å“Î “{@ MÆÁı?

ßztN˛ ZztN˛

μ
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2.4.1  2.4.1  2.4.1  2.4.1  2.4.1  GúÃ™ÏXYÆ

Ã™ÏXYÆ  A = {1,2,3} N˛Áz tzuQL EÁ{∫ §oÁFL uN˛ Få™ı Ãz EÁú uN˛oåz Ã™ÏXYÆ §åÁ ÃN˛oz “Áz?

E§ {1},{2},{3},{1,2},{2,3},{1,3} osÁ {1,2,3} EÁut Ã™ÏXYÆÁı N˛Áz §åÁ ÃN˛oz “{@ MÆÁ EÁú FåNz̨
E¬ÁƒÁ EÁ{∫ ßy Ã™ÏXYÆ §åÁ ÃN˛oz “Áz? Æut å“Î oÁz Få Ã™ÏXYÆÁı N˛Áz A Nz̨  GúÃ™ÏXYÆ N˛“ ÃN˛oz
“{@ Æut “™ N˛“åÁ YÁ“ıTz uN˛ {1,2} A N˛Á GúÃ™ÏXYÆ “{ oÁz FÃz “™  {1,2} ⊆  A  Nz̨  øú ™ı t∆Á|ÆıTz@
\§ “™ GúÃ™ÏXYÆÁı N˛y YYÁ| N˛∫oz “{ oÁz {1, 2, 3} ßy A N˛Á GúÃ™ÏXYÆ N˛“¬ÁoÁ “{@

 Æut A  Nz̨  NĮ̈ Z ÆÁ Ãßy VbN˛ B ™ı “Áz oÁz A N˛Áz B  N˛Á GúÃ™ÏXYÆ N˛“oz “{ EÁ{∫ FÃz A ⊆ B
Nz̨  øú ™ı u¬Q ÃN˛oz “{ EsÁ|o‚ B ⊆ A ÃnÆ “ÁzTÁ Æut Nz̨ ƒ¬ Æut B N˛Á ünÆzN˛ VbN˛ A  ™ı “Áz@

E§ FÃz “™ B ⊆  A ⇔ a ∈B ⇒ ⇒ ⇒ ⇒ ⇒ a ∈ A Nz̨  øú ™ı u¬Qoz “{@

E§ “™ ƒÁÀouƒN˛ ÃÊPÆÁEÁzÊ Nz̨  §Á∫z ™ı ÃÁzYıTz@ GÃNz̨  N˛F|
GúÃ™ÏXYÆ “ÁıTz@

GtÁ“∫m Nz̨  u¬L üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ  = {1, 2, 3, 4, 5, ……}

úÓm| ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ W = {0, 1, 2, 3, ......}

úÓmÁ̇N˛Áı N˛Á Ã™ÏXYÆ  = {…., -3, -2, -1, 0, 1, 2, 3, …..}

Eúu∫™zÆ ÃÊPÆÁLÂ  ' \Áz Gå ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “{, \Áz úu∫™zÆ å“Î “{@

Eo: ' = {x : x ∈ EÁ{∫ x ∉ } EsÁ|o‚ Ãßy ƒÁÀouƒN˛ ÃÊPÆÁLÂ úu∫™zÆ ÃÊPÆÁLÂ å“Î
“Ázoy “{@ GtÁ: 2 , 5  EÁ{∫ ð.

GÃy üN˛Á∫, üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ N, GúÃ™ÏXYÆ “{ úÓm|ÃÊPÆÁ W N˛Á EÁ{∫ FÃz
 ⊆  W Nz̨  øú ™ı u¬Q ÃN˛oz “{@ GÃy üN˛Á∫ W GúÃ™ÏXYÆ “{ N˛Á@

EsÁ|o‚  ⊆  W EÁ{∫ W ⊆  

⇒⇒⇒⇒⇒  ⊆  W ⊆  

NĮ̈ Z GúÃ™ÏXYÆ Nz̨  §yY ÃÊ§Êá,
NĮ̈ Z FÃ üN˛Á∫ “ÁzoÁ “{ ⊆  ⊆  
⊆  R, ' ⊆ R, EÁ{∫   ⊄ '.

N

R

N

R

W

N

W
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EÊT¿z\y Nz̨  Àƒ∫Áı N˛Á Ã™ÏXYÆ V  = {a, e, i, o, u} N˛Áz tzuQL GÃy üN˛Á∫ EÊT¿z\y Nz̨  ƒm|™Á¬Á

N˛Á Ã™ÏXYÆ A =  {a, b, c, d, ….., z} N˛Áz ßy tzuQL@ “™ tzQoz “{ uN˛ V N˛Á ünÆzN˛ VbN˛ A ™ı ßy

GúuÀso “̄ ¬zuN˛å A Nz̨  NĮ̈ Z VbN˛ V ™ı GúuÀso å“Î “{@ FÃ uÀsuo ™ı V N˛Áz A N˛Á GúÃ™ÏXYÆ

N˛“Á \ÁoÁ “{@

FÃz V ⊂  A Nz̨  øú ™ı t∆Á| ÃN˛oz “{ MÆÁıuN˛ a ∈ V “Áz oÁz a ∈ A  “Ázåz Nz̨  N˛Á∫m V ⊆  A üÁõo

“ÁzoÁ “{@

Æ“ N˛yu\L

  1. A = {1, 2, 3, 4}, B = {2, 4}, C = {1, 2, 3, 4, 7}, F = {  }.

u∫Mo ÀsÁåÁı N˛y úÓuo| ⊂ ÆÁ ⊄ uYã“Áı Ãz N˛yu\L :-
(i) A ….. B (ii) C ….. A (iii) B ….. A
(iv) A ….. C (v) B ….. C (vi) φ  ….. B

  2. uå©åu¬uQo ™ı Ãz N˛Á{åÃz N˛så ÃnÆ “{@
(i)   { } = φ (ii) φ  = 0 (iii) 0 = { 0 }

     üÆnå N˛yu\L

  1. A = {YoÏßÏ|\},  B = {ƒT|, EÁÆo, Ã™¬Ê§ YoÏßÏ|\, Ã™YoÏßÏ|\} §åÁFL uN˛ A ⊂ B ÆÁ
B ⊂ A  G∫ N˛y \ÁÂY N˛yu\L@

  2. Æut A = {a, b, c, d} Ã™ÏXYÆ A  Nz˛ g^r Cngwƒ`m| H$mo {c{IE?

  3. P  5 Nz˛ TÏmåQlgÁı N˛Á Ã™ÏXYÆ “{@ Q 25 Nz˛ TÏmåQlgÁı N˛Á Ã™ÏXYÆ “{ EÁ{∫ R 125

Nz˛ TÏmåQlgÁı N˛Á Ã™ÏXYÆ “Áz oÁz §oÁFL uå©åu¬uQo ™ı N˛Á{åÃÁ N˛så EÃnÆ “{?

(A) P ⊂ Q (B) Q ⊂ R (C) R ⊂ P (D) P ⊂ R

  4. A  10 Ãz N˛™ øj ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “{, B  10 Ãz N˛™ uƒ ™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “{
osÁ  C 10 Ãz N˛™ Ã™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “Áz oÁz uå©å ™ı Ãz N˛Á{åÃz N˛så ÃnÆ “{?

(i) A ⊂ B (ii) B ⊂ A (iii) A ⊂ C

(iv) C ⊂ A (v) B ⊂ C (vi) φ  ⊂ A
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E§ “™ GúÃ™ÏXYÆ Nz˛ NÏ˛Z TÏmÁı N˛Áz tzQıTz@ ™Áå¬Áz A = {1, 2, 3}, B = {1, 2, 3, 4} EÁ{∫
C= {1, 2, 3, 4, 5} utL TL Ã™ÏXYÆ “Áz oÁz “™ \Áåoz “{ uN˛ A Nz˛ Ãßy VbN˛ B ™ı ßy “{

∴ A ⊆  B.
GÃy üN˛Á∫ B Nz˛ Ãßy VbN˛ C ™ı “{@ ∴ B ⊆ C.
osÁ A  Nz˛ Ãßy VbN˛ C ™ı “{@ ∴ A ⊆  C.
Eo:  A ⊆ B, B ⊆  C ⇒ A ⊆  C.

uƒYÁ∫ - uƒ™∆| N˛yu\L

1. MÆÁ u∫Mo Ã™ÏXYÆ Ãßy Ã™ÏXYÆÁı N˛Á GúÃ™ÏXYÆ “ÁzoÁ “{?
2. MÆÁ N˛ÁzF| Ã™ÏXYÆ ÀƒÆÊ N˛Á GúÃ™ÏXYÆ “ÁzoÁ “{?
3. Æut EÁúN˛Áz tÁz Ã™ÏXYÆ FÃ õüN˛Á∫ utL TL “Áz uN˛ ú“¬Á Ã™ÏXYÆ tÓÃ∫z N˛Á GúÃ™ÏXYÆ

å“Î “̄ FÃz EÁú uN˛Ã üN˛Á∫ uÃtΩá N˛∫ÁzTz?
EÁúNz̨  G∫ N˛Á EÁ{uYnÆ §oÁFL@

2.6  2.6  2.6  2.6  2.6  ƒzå uYfi (V(V(V(V(Venn diaenn diaenn diaenn diaenn diagggggrrrrrams)ams)ams)ams)ams)

E§ oN˛ “™åz tzQÁ uN˛ Ã™ÏXYÆÁı N˛Á uåøúm N˛∫åz Nz̨  u¬L EÁNw̨ uoÆÁı N˛Á üÆÁzT uN˛ÆÁ \ÁoÁ
“{@ EÁFL E§ “™ FÃz uƒÀoÁ∫ Ãz újıTz@ ƒzå-ÆÓ¬∫ ÆÁ ƒzå uYfi
Ã™ÏXYÆÁı Nz̨  §yY ÃÊ§Êá N˛Áz t∆Á|åz N˛y LN˛ útΩáuo “{@ Få uYfiÁı
™ı ÃÁ™ÁãÆo: EÁÆoÁN˛Á∫ EÁ{∫ ÃÊƒw (§Êt) ƒwÁN˛Á∫ ∫“oz “{@

FÃ EÜÆÁÆ ™ı ú“¬z G¡¬zQ uN˛ÆÁ TÆÁ “{ uN˛ ÃÁ™ÁãÆo:
ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆÁı N˛Áz EÁÆo tΩƒÁ∫Á t∆Á|oz “{@

(i) ™ÁåÁ uN˛  μ = {1, 2, 3, …., 10} ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ
“¯ u\Ã™ı  A = {2, 4, 6, 8, 10} GúÃ™ÏXYÆ “Áz oÁz GÃz
ƒzå uYfi tΩƒÁ∫Á FÃ üN˛Á∫ t∆Á|oz “{@

(ii) μ = {1, 2, 3, …., 10} LN˛ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ “{
u\Ã™ı A = {2, 4, 6, 8, 10} EÁ{∫  B = {4, 6} GÃNz̨  (μ) GúÃ™ÏXYÆ
“{ osÁ  B ⊂ A “Áz oÁz “™ı Æ“ uYfi üÁõo “ÁzTÁ@

(iii) ™Áå ¬yu\L A = {a, b, c, d} EÁ{∫ B = {c, d, e, f} “Áz oÁz FÃ
Ã™ÏXYÆ N˛Áz ƒzå uYfi tΩƒÁ∫Á FÃ üN˛Á∫ t∆Á|oz “{@

1 A 3
2
4
6
10

5

9
7

8
μ

1

9

3
5

7

A

B
2

8 10

 4
6

μ

a
b

e
f

ΒΑ

c

μ

d
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2.7  2.7  2.7  2.7  2.7  Ã™ÏXYÆ N˛y ™Ó¬ ÃÊuN¿˛ÆÁLÂ (Basic Operations on Sets)(Basic Operations on Sets)(Basic Operations on Sets)(Basic Operations on Sets)(Basic Operations on Sets)

“™ \Áåoz “{ uN˛ EÊN˛Tumo ™ı YÁ∫ ™Ó¬ßÓo ÃÊuN¿˛ÆÁLÂ-ÆÁzT, EÊo∫ TÏm EÁ{∫ ßÁT “{ GÃy
üN˛Á∫ Ã™ÏXYÆ ™ı ßy “™ Ã™ÏXYÆ Nz˛ Ãu©™¬å (union), Gßuå…eoÁ (intersection) osÁ
Ã™ÏXYÆÁı Nz˛ EÊo∫ N˛Áz \ÁåıTz@
2.7.1 2.7.1 2.7.1 2.7.1 2.7.1 Ã™ÏXYÆÁı N˛Á Ãu©™¬å (U(U(U(U(Union of Sets)nion of Sets)nion of Sets)nion of Sets)nion of Sets)

™Áå ¬yu\L  A Ã™ÏXYÆ EÁúNz̨  N˛qÁ Nz̨  Gå uƒtΩÆÁus|ÆÁı N˛Á Ã™Ó“ “{ \Áz ™ÊT¬ƒÁ∫ N˛Áz
EåÏúuÀso sz osÁ B Ã™ÏXYÆ Gå uƒtΩÆÁus|ÆÁı N˛Á Ã™Ó“ “{ \Áz
§ÏáƒÁ∫ N˛Áz EåÏúuÀso sz oÁz

A = {∫Áz\Á, ∫Á™Ó, ∫uƒ}  EÁ{∫
B = {∫Á™Ó, üyuo, “åy¢˛}
E§ “™ı Ã™ÏXYÆ K rÁo N˛∫åÁ “{@ K Gå uƒtΩÆÁus|ÆÁı

N˛Á Ã™ÏXYÆ “{ \Áz ÆÁ oÁz ™ÊT¬ƒÁ∫ N˛Áz EåÏúuÀso sz ÆÁ §ÏáƒÁ∫ N˛Áz o§ MÆÁ ∫Áz\Á  ∈ Κ?   ∫Á™Ó
∈ Κ?  ∫uƒ ∈ Κ?  “åy¢˛ ∈ Κ? üyuo ∈ Κ? EuQ¬Á ∈ Κ?

∫Áz\Á, ∫Á™Ó, ∫uƒ, “åy¢˛ EÁ{∫ üyuo Ã™ÏXYÆ K Nz̨  VbN˛ “{, ¬zuN˛å EuQ¬Á å“Î “{@
Omo h_oem CnpñWV ahVo h¡&
Eo:  K = {∫Áz\Á, ∫Á™Ó, ∫uƒ, “åy¢˛, üyuo}

Æ“ÁÂ Ã™ÏXYÆ K, A EÁ{∫ B Nz̨  VbN˛Áı N˛Á Ãu©™¬å “{@ A osÁ B Nz̨  Ãu©™¬å ™ı tÁzåÁı Nz̨
VbN˛ GúuÀso ∫“oz “{Ê Ãu©™¬å N˛Áz ‘∪’ uYã“ tΩƒÁ∫Á t∆Á|oz “̄ ÃÁÊNz̨ uoN˛ øú Ãz FÃz A ∪ B Nz̨  øú
™ı u¬Qoz “{ EÁ{∫ ‘A ÆÏuåÆå B’ újoz “{@

A ∪ B = {x : x∈A or  x∈B}

GtÁ“∫m-1.  ™Áå ¬yu\L  A = {2, 5, 6, 8} EÁ{∫  B = {5, 7, 9, 1} “Áz oÁz A ∪ B rÁo N˛yu\L@
“¬ : “™ı üÁõo “ÁzTÁ  A ∪ B = {2, 5, 6, 8} ∪ {5, 7, 9, 1}

      = {2, 5, 6, 8, 5, 7, 9, 1}
      = {1, 2, 5, 6, 7, 8, 9}.

ÃÓYåÁ: GßÆuå…e VbN˛ 5 N˛Áz A ∪ B ™ı Nz̨ ƒ¬ LN˛ “y §Á∫ u¬QÁ \ÁoÁ “{@
GtÁ“∫m-2.  ™Áå ¬Áz  A = {a, e, i, o, u} EÁ{∫  B = {a, i, u} oÁz §oÁFL  A ∪ B = A “ÁzTÁ@
“¬ :  A ∪ B = {a, e, i, o, u} ∪ {a, i, u}

     = {a, e, i, o, u, a, i, u}
     = {a, e, i, o, u} = A.

Æ“ GtÁ“∫m uÃtΩá N˛∫oÁ “{ uN˛ Ã™ÏXYÆ A osÁ GúÃ™ÏXYÆ B N˛Á Ãu©™¬å A “y “ÁzoÁ “{@
EsÁ|o‚ Æut B ⊂ A  “Áz oÁz A ∪ B = A.

A B
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GtÁ“∫m-3.  Æut A = {1, 2, 3, 4}   EÁ{∫    B = {2, 4, 6, 8}  “Áz oÁz A ∪ B rÁo N˛yu\L@
“¬ : A = {1, 2, 3, 4}   EÁ{∫    B = {2, 4, 6, 8}

        A ∪ B = {1, 2, 3, 4}∪ {2, 4, 6, 8}
        = {1, 2, 3, 4, 2, 4, 6, 8}
         =  {1, 2, 3, 4, 6, 8}

2.7.22.7.22.7.22.7.22.7.2      Ã™ÏXYÆÁı N˛Á GßÆuå…e (((((IIIIIntersection of Sets)ntersection of Sets)ntersection of Sets)ntersection of Sets)ntersection of Sets)

™Áå ¬yu\L tÏ§Á∫Á u¢˛∫ Ãz EåÏúuÀso uƒtΩÆÁus|ÆÁı Nz̨  Ã™ÏXYÆ N˛Á GtÁ“∫m ¬zN˛∫ Ã™ÏXYÆ
L  rÁo N˛∫ıTz GÃ™ı ƒz uƒtΩÆÁsy| “ÁıTz \Áz ™ÊT¬ƒÁ∫ EÁ{∫ §ÏáƒÁ∫ tÁzåÁı utå EåÏúuÀso sz@ GÃNz̨
VbN˛ FÃ üN˛Á∫ “ÁıTz  L = {∫Á™Ó} @

Æ“ÁÂ L N˛Áz A  EÁ{∫ B N˛Á GßÆuå…b N˛“oz “{@
ÃÁ™ÁãÆo: tÁz Ã™ÏXYÆ  A  EÁ{∫  B  N˛Á GßÆuå…b Ã™ÏXYÆ ƒ“ Ã™ÏXYÆ “ÁzoÁ “{ u\Ã™ı A

EÁ{∫ B tÁzåÁı Nz̨  VbN˛ GúuÀso ∫“oz “{@ GßÆuå…b N˛Áz A ∩ B
Ãz ÃÓuYo N˛∫oz “̄ EÁ{∫ FÃz “A  GßÆuå…b (intersection) B”
újoz “̄@ GÃz FÃ üN˛Á∫ u¬Qoz “̄@

i.e., A ∩ B = {x : x ∈ A EÁ{∫ x ∈ B}

A EÁ{∫ B Nz̨  GßÆuå…b N˛Áz ƒzå uYfi tΩƒÁ∫Á ∫ÊTyå ßÁT
Ãz GtÁ“∫m 5 ™ı t∆Á|ÆÁ TÆÁ “{@
GtÁ“∫m-4.  Æut A = {5, 6, 7, 8} EÁ{∫ B = {7, 8, 9, 10} “Áz
oÁz A ∩ B rÁo N˛yu\L@
“¬ :  A EÁ{∫ B Nz̨  GßÆuå…e VbN˛ 7 EÁ{∫ 8 “{@

∴ A ∩ B  = {5, 6, 7, 8} ∩ {7, 8, 9, 10}  = {7, 8}
(GßÆuå…e VbN˛)
GtÁ“∫m -5.  Æut  A = {1, 2, 3} EÁ {∫  B = {3, 4, 5} “Á z oÁ z
A ∩ B Nz̨  ƒzå-uYfi tΩƒÁ∫Á rÁo N˛yu\L@
“¬ : A EÁ{∫ B Nz̨  GßÆuå…e N˛Áz ƒzå uYfi ™ı FÃ üN˛Á∫ t∆Á|ÆÁ \ÁoÁ “{@
2.82.82.82.82.8     EÃÊÆÏMo Ã™ÏXYÆ (Disjoint Sets)(Disjoint Sets)(Disjoint Sets)(Disjoint Sets)(Disjoint Sets)

™Áå ¬yu\L  A {1, 3, 5, 7} EÁ{∫  B = {2, 4, 6, 8} Æ“ÁÂ “™ tzQoz “̄ uN˛ A  EÁ{∫ B ™ı Ã™Áå
ÆÁ GßÆuå…e VbN˛ å“Î “{@ FÃ üN˛Á∫ Nz̨  Ã™ÏXYÆÁı N˛Áz EÃÊÆÏMo Ã™ÏXYÆ N˛“oz “{@ EÃÊÆÏMo
Ã™ÏXYÆ N˛Áz ƒzå uYfi tΩƒÁ∫Á FÃ üN˛Á∫ t∆Á|ÆÁ \ÁoÁ “{@

μA B

1
3

2
4

6
8

A ∪ B = {1, 2, 3, 4, 6, 8}

A B

A ∩ B = {3}

3
1
2

4
5

μ

A
B

μ
1  3
5  7

2     4

6     8

A ∩ B = φ
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Æ“ N˛yu\L

  1. ™Áå¬Áz A ={2,4,6,8,10,12} EÁ{∫ B ={3,6,9,12,15}“Áz oÁzA ∪ B VWm A ∩ BrÁo N˛yu\L@
  2. Æut A = {6, 9, 11}EÁ{∫ B = { } “Áz oÁz  A ∪ φ  rÁo N˛yu\L@
  3. Æut A = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}; B = {2, 3, 5, 7} “Áz oÁz A ∩ B rÁo N˛yu\L EÁ{∫

§oÁFL uN˛ A ∩ B = B “ÁzTÁ@
  4. Æut A = {4, 5, 6}; B = {7, 8} “Áz oÁz §oÁFL  A ∪ B = B ∪ A “ÁzTÁ@

      üÆnå N˛yu\L

  1. A  VWm B Nz̨  NĮ̈ Z Ã™ÏXYÆ u¬uQL uN˛ A EÁ{∫ B EÃÊÆÏMo Ã™ÏXYÆ “Áz@

  2. Æut A = {2, 3, 5} “Áz oÁz  A ∪ φ  EÁ{∫ φ  ∪ A  rÁo N˛yu\L EÁ{∫ tÁzåÁı N˛y oÏ¬åÁ N˛yu\L@

  3. Æut A = {1, 2, 3, 4}; B = {1, 2, 3, 4, 5, 6, 7, 8} “Áz oÁz A ∪ B EÁ{∫ A ∩ B N˛Á ™Ó¡Æ
rÁo N˛yu\L@

  4. A = {1, 2, 3, 4, 5, 6}; B = {2, 4, 6, 8, 10} A osÁ B N˛Á GßÆuå…e rÁo N˛yu\L@

     uƒYÁ∫ - uƒ™∆| N˛yu\L

    tÁz EÃÊÆÏMo Ã™ÏXYÆÁı N˛Á GßÆuå…b u∫Mo Ã™ÏXYÆ “ÁzoÁ “{@ G∫ Nz̨  EÁ{uYnÆ N˛Áz uÃtΩá
N˛yu\L@

2.92.92.92.92.9      Ã™ÏXYÆÁı N˛Á EÊo∫ (Difference of Sets)(Difference of Sets)(Difference of Sets)(Difference of Sets)(Difference of Sets)

™Áå ¬yu\L A  10 go H$_  uƒ ™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “̄ osÁ B 10 go H$_ éT>r g§»`mAm|
H$m g_wƒ` hmoVmo A={1,3,5,...7}  EÁ{∫ B= {2,3,5,7} “ÁzTÁ@ ̀ {X h_ 10 go H$_ {df_ g§»`mAm|
H$mo coVo h¡ Vmo ò KQ>H$ g_wƒ` A Ho$ hm|oJo, coH$sZ B Ho$
Zhr& Bgo h_o A-B go Xem©Vo h¡ Am¡a A VWm B H$m A§Va
nT>Vo h¡&

E§ “™ A  EÁ{∫  B Nz̨  EÊo∫ N˛Áz úu∫ßÁu o N˛∫ÊzTz@ A
EÁ{∫ B N˛Á EÊo∫ FÃ üN˛Á∫ “ÁzTÁ@ u\Ã™ı A  Nz̨  VbN˛ “ÁıTz
¬zuN˛å B Nz̨  å“Î@ FÃNz̨  EÊo∫ N˛Áz A – B Nz̨  øú ™ı u¬QÁ
\ÁoÁ “{@ osÁ “A VbÁå (minus)  B” újoz “{@

A – B = {x : x ∈ A and x ∉ B}.
GtÁ“∫m-6.  ™Áå¬Áz A = {1, 2, 3, 4, 5}osÁ B = {4, 5, 6, 7} “Áz oÁz A – B N˛Á ™Ó¡Æ rÁo N˛yu\L@

A B
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“¬ : utÆÁ TÆÁ “{ A = {1, 2, 3, 4, 5} EÁ{∫  B = {4, 5, 6, 7} E§ “™ LzÃz VbN˛ ¬ıTz \Áı A  ™ı “{
¬zuN˛å B ™ı å“Î@

A – B =  {1, 2, 3, 4, 5} – {4, 5, 6, 7} =  {1, 2, 3}
  ∴ A – B = {1, 2, 3}  EsÁ|o‚ 4  EÁ{∫ 5 B Nz̨  VbN˛ “Ázåz Nz̨  N Ą́∫m Gã“ı A ™ı Ãz uåN˛Á¬ utÆÁ TÆÁ “{@

GÃy üN˛Á∫  B – A  Nz̨  u¬L LzÃz VbN˛ ¬ıTz \Áz Nz̨ ƒ¬ B ™ı “̄@
B – A = {4, 5, 6, 7} –  {1, 2, 3, 4, 5}  =  {6, 7}

∴ B – A = {6, 7}   (4 EÁ{∫ 5 VbN˛ A  ™ı “Ázåz Nz̨  N˛Á∫m Gã“ı B ™ı Ãz uåN˛Á¬ utÆÁ TÆÁ “{@)
ÃÓYåÁ : A – B ≠  B – A

A – B EÁ{∫ B – A  N˛Áz ƒzå uYfi tΩƒÁ∫Á FÃ üN˛Á∫ t∆Á|ÆÁ \ÁoÁ “{@

E•ÆÁÃ - 2.2 - 2.2 - 2.2 - 2.2 - 2.2

1. Æut A = {1, 2, 3, 4}osÁ B = {1, 2, 3, 5, 6} “Áz oÁz A ∩ B EÁ{∫ B ∩ A N˛Áz rÁo N˛yu\L
MÆÁ ƒz Ã™Áå “{?

2. Æut A = {0, 2, 4} oÁz A ∩ φ  EÁ{∫ A ∩ A rÁo N˛∫ G∫ N˛y YYÁ| N˛yu\L@
3. Æut A = {2, 4, 6, 8, 10} EÁ{∫ B = {3, 6, 9, 12, 15} “Áz oÁz  A – B EÁ{∫ B – A rÁo N˛yu\L@
4. Æut A  EÁ{∫ B tÁz Ã™ÏXYÆ FÃ üN˛Á∫ “{ uN˛ A ⊂ B  oÁz A ∪ B MÆÁ “ÁzTÁ?

A B
1

2
6

7
4
5

3

A B
1

2
4
5

3

A – B = {1, 2, 3}

6

7

B – A = {6, 7}

μ μ

        Æ“ N˛yu\L
  1. Æut  A = {1, 2, 3, 4 ,5}osÁ B = {4, 5, 6, 7} “Áz oÁz  A – B osÁ B – A N˛Á ™Ó¡Æ rÁo

N˛yu\L EÁ{∫ §oÁFL uN˛ MÆÁ ƒz Ã™Áå “ÁıTz?
  2. Æut V = {a, e, i, o, u} osÁ  B = {a, i,k, u} “Áz oÁz V – B EÁ{∫ B – V N˛Áz rÁo N˛yu\L@

uƒYÁ∫ - uƒ™∆| N˛yu\L

 Ã™ÏXYÆ A – B, B – A  osÁ A ∩ B oyåÁı EÁúÃ ™ı EÃÊÆÏMo Ã™ÏXYÆ “ÁıTz Æut Æ“
ÃnÆ “{ oÁz GtÁ“∫m Nz˛ tΩƒÁ∫Á Ã™^ÁFL@
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5. ™Áå¬Áz  A = {x : x  LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “{@}, B = {x : x LN˛ Ã™ üÁNw˛uoN˛ ÃÊPÆÁ}
C = {x : x  LN˛ uƒ ™ ÃÊPÆÁ} EÁ{∫ D = {x : x  LN˛ øj ÃÊPÆÁ} “Áz oÁz
A ∩ B, A ∩ C, A ∩ D, B ∩ C, B ∩ D EÁ{∫ C ∩ D N˛Á ™Ó¡Æ rÁo N˛yu\L@

6. Æut A = {3, 6, 9, 12, 15, 18, 21}; B = {4, 8, 12, 16, 20}

C = {2, 4, 6, 8, 10, 12, 14, 16}EÁ{∫ D = {5, 10, 15, 20} “Áz oÁz
(i) A – B (ii) A – C (iii) A – D (iv) B – A (v) C – A

(vi) D – A (vii) B – C (viii) B – D (ix) C – B (x) D – B N˛Áz rÁo N˛∫Áz@
7. uå©å N˛så ÃnÆ “{ ÆÁ EÃnÆ “{ §oÁFL@ G∫ N˛y \ÁÂY N˛yu\L@

(i) {2, 3, 4, 5} EÁ{∫ {3, 6} EÃÊÆÏMo Ã™ÏXYÆ “{@
(ii) {a, e, i, o, u} EÁ{∫ {a, b, c, d} EÃÊÆÏMo Ã™ÏXYÆ “{@
(iii) {2, 6, 10, 14} EÁ{∫ {3, 7, 11, 15} EÃÊÆÏMo Ã™ÏXYÆ “{@
(iv) {2, 6, 10} EÁ{∫ {3, 7, 11} EÃÊÆÏMo Ã™ÏXYÆ “{@

2.10 2.10 2.10 2.10 2.10 Ã™Áå Ã™ÏXYÆ     (Equal Sets)(Equal Sets)(Equal Sets)(Equal Sets)(Equal Sets)

Få Ã™ÏXYÆÁı N˛Á Eƒ¬ÁzN˛å N˛yu\L

A = {ÃuYå, ¸Áuƒg, N˛Áz“¬y}

B = {¸Áuƒg, ÃuYå, áÁzåy}

C = {N˛Áz“¬y, ¸Áuƒg, ÃuYå}

Hú∫ utÆz TÆz oyå Ã™ÏXYÆ A, B EÁ{∫ C ™ı EÁúåz MÆÁ tzQÁ?A  ™ı  utL TL Ãßy uQ¬Ágy
C ™ı “{ ¬zuN˛å  B  ™ı å“Î “{@ EsÁ|o‚ A  EÁ{∫ C  ™ı LN˛ Ã™Áå VbN˛ “{ ¬zuN˛å A  EÁ{∫ B Nz̨  VbN˛ E¬T
“̄@ FÃu¬L, A  EÁ{∫ C  N˛Áz Ã™Áå Ã™ÏXYÆ N˛“oz “{ ¬zuN˛å A  EÁ{∫ B Ã™Áå Ã™ÏXYÆ å“Î “{@

A  EÁ{∫ C  N˛Áz Ã™Áå Ã™ÏXYÆ oßy N˛“ ÃN˛oz “¯ \§ A Nz˛ Ãßy VbN˛ C  ™ı “{@ (EsÁ|o‚
A ⊆  C)  EÁ{∫ C  N˛Á ünÆzN˛ VbN˛ A  ™ı “Áz@ ( EsÁ|o C ⊆   A).

Æut A  EÁ{∫ C  Ã™Áå Ã™ÏXYÆ “Áz oÁz GÃz A = C  u¬Qoz “{@ EoLƒ FÃz “™ C ⊆  A EÁ{∫
A ⊆  C ⇔ A = C ßy t∆Á| ÃN˛oz “{@ Æ“ÁÂ ⇔  N˛Á uYã“ u˚ onÃ™N˛ N˛“¬ÁoÁ “{ GÃz <<Nz̨ ƒ¬ Æut
Nz̨ ƒ¬>> Nz̨  øú ™ı újoz “{ (GÃz ÃÊuqõo ™ı “iff” u¬Qoz “{@> Æut  A  EÁ{∫ C ™ı Ã™Áå VbN˛ “Áz oÁz
Gã“ı Ã™Áå Ã™ÏXYÆ N˛“oz “{@ EsÁ|o‚     A = C.

FÃN˛Á uå…N˛ | Æ“ uåN˛¬oÁ “{ uN˛ <<ünÆzN˛ Ã™ÏXYÆ ÀƒÆÊ N˛Á GúÃ™ÏXYÆ “ÁzoÁ “{>>@
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GtÁ“∫m-7.  Æut  A = {p, q, r} EÁ{∫ B = {q, p, r} “Áz oÁz A=B N˛y \ÁÂY N˛yu\L@
“¬ : utÆÁ TÆÁ “{ A = {p, q, r} EÁ{∫ B = {q, p, r}.

 Hú∫ utÆz TÆz Ã™ÏXYÆÁı ™ı A  N˛Á ünÆzN˛ VbN˛ B ™ı ßy “{Ê@   ∴ A ⊆  B.

GÃy üN˛Á∫ B  N˛Á ünÆzN˛ VbN˛ A ™ı ßy “̄@ ∴ B ⊆  A.

Gú∫ÁzMo tÁzåÁı ÃÊ§ÊáÁı ™ı “™ A=B N˛“ ÃN˛oz “{@

GtÁ“∫m-8.  Æut A = {1, 2, 3, ….}     EÁ{∫  N üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “Áz oÁz \ÁÂY N˛yu\L
uN˛ A  EÁ{∫ N  Ã™Áå Ã™ÏXYÆ “{@

“¬ :  A ⊆  N EÁ{∫ N ⊆  A.

tÁzåÁı Ã™ÏXYÆÁı ™ı VbN˛ Ã™Áå “{@ EsÁ|o‚ A EÁ{∫ N tÁzåÁı üÁNw̨ uoN˛ ÃÊPÆÁEÁı Nz̨  Ã™ÏXYÆ “w{@
EsÁ|o‚ A  EÁ{∫ N Ã™Áå Ã™ÏXYÆ “{@ EsÁ|oΩ A = N.

GtÁ“∫m-9.  Ã™ÏXYÆ  A = {1,2,3}  EÁ{∫ B = {1, 2, 3, 4} “Áz oÁz MÆÁ ƒz Ã™Áå Ã™ÏXYÆ “{@
A = {1,2,3}, B = {1, 2, 3, 4}

“¬ : A ⊆  B coH$sZ  B ≠  A hmo Vmo.

GtÁ“∫m-10.  ™Áå ¬yu\L  A  6 Ãz N˛™ øj ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “̄@ EÁ{∫ B 30 Nz̨  øjy
TÏmåQlgÁı  N˛Á Ã™ÏXYÆ “Áz oÁz tÁzåÁı N˛y Ã™ÁåoÁ N˛y \ÁÂY N˛yu\L@
“¬ :   6 Ãz N˛™ øj ÃÊPÆÁLÂ  A = { 2,3,5}

30 Nz̨  øjy TÏmåQlg B =  { 2,3,5}

EsÁ|o‚ A  EÁ{∫ B Nz̨  VbN˛ Ã™Áå “{ FÃu¬L A EÁ{∫ B Ã™Áå Ã™ÏXYÆ “{@
i.e ,A B B A A B⊆ ⊆ ⇒ =

GtÁ“∫m-11.  §oÁFL uN˛ MÆÁ  A  EÁ{∫  B Ã™Áå Ã™ÏXYÆ “{?
Æut A = {x : x  ‘ASSASSINATION’ Nz̨  Eq∫ “{}
EÁ{∫ B = {x : x STATION Nz̨  Eq∫ “{} oÁz

“¬ :  utÆÁ TÆÁ  A = {x : x ‘ASSASSINATION’ Nz̨  Eq∫ “{}
 Ã™ÏXYÆ  A  N˛Áz FÃ üN˛Á∫ u¬Q ÃN˛oz “{ A = {A,S,I,N,T,O} FÃ™ı útÁı N˛Áz u§åÁ tÁz“∫ÁL

u¬QÁ TÆÁ “{@
  B = {x : x STATION ∆£t Nz̨  Eq∫ “{}
Ã™ÏXYÆ ‘B’ N˛Áz FÃ üN˛Á∫ u¬QÁ \ÁoÁ “{  B = {A,S,I,N,T,O}
Eo: A EÁ{∫ B Nz̨  VbN˛ Ã™Áå “̄ EÁ{∫ A = B.
i.e. ,A B B A A B⊆ ⊆ ⇒ =
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GtÁ“∫m-12.  Ã™ÏXYÆ  φ , A = {1, 3}, B = {1, 5, 9} EÁ{∫ C = {1, 3, 5, 7, 9}  N˛Á Eƒ¬ÁzN˛å N˛∫
u∫Mo ÀsÁåÁı N˛Áz ⊂ or ⊄ Ãz ßu∫L@

(i) φ  ….. B (ii) A ….. B (iii) A ….. C (iv) B ….. C

“¬ : (i) φ  ⊂ B  MÆÁıuN˛ φ  Ãßy Ã™ÏXYÆÁı N˛Á GúÃ™ÏXYÆ “ÁzoÁ “{@
(ii) A ⊄ B, MÆÁıuN˛  3 ∈ A  ¬zuN˛å 3 ∉ B.

(iii) A ⊂ C  MÆÁıuN˛  1, 3 ∈A  osÁ C.

(iv) B ⊂ C  MÆÁıuN˛ B Nz˛ Ãßy VbN˛ C ™ı ßy “{@

E•ÆÁÃ - 2.3- 2.3- 2.3- 2.3- 2.3

1. uå©åu¬uQo ™ı N˛Á{åÃz Ã™ÏXYÆ Ã™Áå “{?

(i) A = {x : x  ∆£t FOLLOW Nz˛ Eq∫ “{@}

(ii) B = {x : x  ∆£t FLOW Nz˛ Eq∫ “{@}

(iii) C = {x : x  ∆£t WOLF Nz˛ Eq∫ “{@}

2. uå©åu¬uQo Ã™ÏXYÆÁı ú∫ ÜÆÁå tyu\L EÁ{∫ u∫Mo ÀsÁåÁı N˛y úÓuo| = ÆÁ ≠  N˛Á üÆÁzT N˛∫oz
“ÏL FÃ üN˛Á∫ N˛yu\L uN˛ N˛så ÃnÆ “Áz@

A = {1, 2, 3}; B = {üs™ oyå üÁNw̨ uoN˛ ÃÊPÆÁLÂ}

C = {a, b, c, d}; D = {d, c, a, b}

E = {a, e, i, o, u}; F = {EÊT¿z\y Nz̨  Àƒ∫}

(i) A .... B (ii) A .... E (iii) C .... D

(iv) D .... F (v) F .... A (vi) D .... E

(vii) F .... B

3. åyYz utÆz TÆz Ã™ÏXYÆÁı ™ı §oÁFL uN˛  A = B “{ ÆÁ å“Î@

(i) A = {a, b, c, d} B = {d, c, a, b}

(ii) A = {4, 8, 12, 16} B = {8, 4, 16, 18}

(iii) A = {2, 4, 6, 8, 10} B = {x : x, x < 10 Ãz N˛™ áåÁn™N˛ úÓmÁ˙N˛ “{}
(iv) A = {x : x, 10 N˛Á TÏmÁÊN˛} B = {10, 15, 20, 25, 30, …}
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4. uå©åu¬uQo Nz˛ N˛Á∫m §oÁFL :
(i) {1, 2, 3, …., 10} ≠ {x : x ∈ N EÁ{∫ 1 < x < 10}

(ii) {2, 4, 6, 8, 10} ≠ {x : x = 2n+1 EÁ{∫ x ∈ N}

(iii) {5, 15, 30, 45} ≠ {x : x  15 Nz˛ TÏmN˛}

(iv) {2, 3, 5, 7, 9} ≠ {x : x  øjy ÃÊPÆÁLÂ “{}

5. utL TL Ã™ÏXYÆÁı Nz˛ ÃÊßÁuƒo GúÃ™ÏXYÆ u¬uQL :-
(i)  B = {p, q} (ii)  C = {x, y, z} (iii) D = {a, b, c, d}

(iv) E = {1, 4, 9, 16} (v)  F = {10, 100, 1000}

úu∫u™o EÁ{∫ EåÊo Ã™ÏXYÆ (Finite & Infinite sets)

uå©åu¬uQo Ã™ÏXYÆÁı N˛Á Eƒ¬ÁzN˛å N˛yu\L
(i) A = {Eúåy úÁe∆Á¬Á Nz̨  uƒtΩÆÁsẏ} (ii) L = {p,q,r,s}

(iii) B = {x : x Ã™ ÃÊPÆÁLÂ} (iv) J = {x : x  7 Nz̨  TÏmN˛}

MÆÁ EÁú Hú∫ utÆz TÆz Ã™ÏXYÆÁı Nz̨  VbN˛Áı N˛y ÃÓuY §åÁ ÃN˛oz “Áz? GtÁ“∫m (i) ™ı EÁúNz̨
úÁe∆Á¬Á Nz̨  Ãßy uƒtΩÆÁsy| GÃNz̨  VbN˛ “ÁıTz@ GtÁ“∫m (ii)  Nz̨  Ã™ÏXYÆ L ™ı 4 VbN˛ “{@ “™åz tzQÁ
uN˛ Ã™ÏXYÆ A  osÁ  L  Nz̨  VbN˛Áı N˛y ÃÊPÆÁ N˛Áz LN˛ úÓm| ÃÊPÆÁ ™ı §oÁ ÃN˛oz “{, LzÃz Ã™ÏXYÆÁı
N˛Áz úu∫u™o Ã™ÏXYÆ N˛“oz “{@

E§ Ã™ÏXYÆ B N˛Áz tzuQL u\Ã™ı Ãßy Ã™ ÃÊPÆÁLÂ “̄ Š`m h_ g_wƒ` B Ho$ KQ>H$m| H$mo {JZ
gH$Vo h¡& “™ tzQoz “{ uN˛ FÃ™ı VbN˛Áı N˛y ÃÊPÆÁ úu∫u™o å“Î “{@ Ã™ÏXYÆ B  ™ı VbN˛Áı N˛y ÃÊPÆÁ
EåÊo “{@ VWm g_wƒ` J  _| ̂ r KQ>H$m| H$s AZ§V hr hmoJr& LzÃz Ã™ÏXYÆÁı N˛Áz EåÊo Ã™ÏXYÆ N˛“oz
“{@

utL TL u§ãtÏ ™ı EåzN˛ Ã∫¬ ∫zQÁLÂ QÎY ÃN˛oz “̄@ EsÁ|o‚ Ã™ÏXYÆ EåÊo “{@ GÃy o∫“
EÊuo™ Ã™ ÆÁ uƒ ™ ÃÊPÆÁ N˛y üÁuõo å“Î “Áz ÃN˛oy “{@ Eo: “™ N˛“ ÃN˛oz “{ uN˛ Æut Ã™ÏXYÆ
úu∫u™o å “Áz oÁz ƒ“ EåÊo Ã™ÏXYÆ “ÁzoÁ “{@ nwUmªH$mo H$m g_wh AZ§V hmoVm h¡

NĮ̈ Z EÁ{∫ GtÁ“∫m tzuQL :

(i) Æut ‘W’ ÃõoÁ“ Nz˛ utåÁı N˛Á Ã™ÏXYÆ “Áz oÁz W úu∫u™o Ã™ÏXYÆ “ÁzTÁ@

(ii) Æut ‘S’ Ã™yN˛∫m  x2 – 16 = 0 N˛Á “¬ “{ oÁz S úu∫u™o Ã™ÏXYÆ “ÁzTÁ@

(iii) Æut ‘G’  ∫zQÁ ú∫ gÁ¬z TL u§ãtÏEÁı N˛Á Ã™ÏXYÆ “Áz oÁz G LN˛ EåÊo Ã™ÏXYÆ “{@
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GtÁ“∫m-13.  uå©åu¬uQo ™ı EåÊo ÆÁ úu∫u™o Ã™ÏXYÆÁı N˛Áz ú“YÁuåL :-
(i) {x : x ∈ N EÁ{∫ (x − 1) (x − 2) = 0} (ii) {x : x ∈ N EÁ{∫ x2 = 4}

(iii) {x : x ∈ N EÁ{∫ 2x − 2 = 0} (iv) {x : x ∈ N EÁ{∫ x øj ÃÊPÆÁ “{}

(v) {x : x ∈ N EÁ{∫ x uƒ ™ ÃÊPÆÁ “{@}

“¬ :

(i)  x  N˛Á ™Ó¡Æ 1 ÆÁ 2  ¬z ÃN˛oz “{@ {1,2} EsÁ|o‚ Æ“ úu∫u™o Ã™ÏXYÆ “{@

(ii) x2 = 4, ∈ x = +2 ÆÁ −2 ¬zuN˛å x ∈ N ÆÁ  x  üÁNw˛uoN˛ ÃÊPÆÁ “{ EsÁ|o Ã™ÏXYÆ {2}

Æ“ úu∫u™o Ã™ÏXYÆ “{@

(iii) utÆz TÆz Ã™ÏXYÆ ™ı x = 1 EÁ{∫ 1 ∈ N EsÁ|o‚ Æ“ úu∫u™o Ã™ÏXYÆ “{@

(iv) utÆÁ TÆÁ Ã™ÏXYÆ ø‰j ÃÊPÆÁEÁı N˛Á Ã™Ó“ “{@ ø‰j ÃÊPÆÁLÂ Eåão “{@ EsÁ|o‚ Æ“
EåÊo Ã™ÏXYÆ “{@

(v) uƒ ™ ÃÊPÆÁLÂ Eåão “Ázoy “{ EsÁ|o‚ Æ“ EåÊo Ã™ÏXYÆ “{@

E§ Få úu∫u™o Ã™ÏXYÆÁı N˛Áz tzuQL@
      A = {1, 2, 4}; B = {6, 7, 8, 9, 10};  C = {x : x  "INDIA" ∆£t Nz˛ Eq∫}

Æ“ÁÂ,

Ã™ÏXYÆ A  Nz˛ VbN˛Áı N˛y ÃÊPÆÁ = 3.

Ã™ÏXYÆ B Nz˛ VbN˛Áı N˛y ÃÊPÆÁ = 5.

Ã™ÏXYÆ C ™ı VbN˛Áı N˛y ÃÊPÆÁ = 4 (I VbN˛ tÁz §Á∫ tÁz“∫ÁÆÁ TÆÁ) “™ \Áåoz “¯ uN˛
Ã™ÏXYÆÁı Nz˛ VbN˛ ußãå “Ázåz YÁu“L@ FÃu¬L C ™ı VbN˛Áı N˛y ÃÊPÆÁ 4 “{@).

uN˛Ãy Ã™ÏXYÆ Nz˛ VbN˛Áı N˛y ÃÊPÆÁ N˛Áz GÃ Ã™ÏXYÆ N˛y N˛Áug|å¬ ÃÊPÆÁ N˛“oz “¯@
Ã™ÏXYÆ  A  N˛y N˛Áug|å¬ ÃÊPÆÁ N˛Áz n(A) = 3 Nz̨  øú ™ı t∆Á|ÆÁ \ÁoÁ “{@

GÃy üN˛Á∫ n(B) = 5 EÁ{∫ n(C) = 4.

Æut Ã™ÏXYÆ N˛y N˛Áug|å¬ ÃÊPÆÁ úÓm| ÃÊPÆÁ “Áz oÁz ƒ“ úu∫u™o Ã™ÏXYÆ “ÁzTÁ@

ÃÓYåÁ : u∫Mo Ã™ÏXYÆ ™ı N˛ÁzF| VbN˛ å“Î ∫“oÁ “¯ FÃu¬L FÃN˛y N˛Áug|å¬ ÃÊPÆÁ 0 “Ázoy “{@

∴ n(φ ) = 0
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  1. uå©åu¬uQo Ã™ÏXYÆÁı ™ı N˛Á{åÃz Ã™ÏXYÆ úu∫u™o “{ EÁ{∫ N˛Á{åÃz Eåão “{ EÁúNz̨  G∫
Nz̨  N˛Á∫m §oÁFL@
(i) A = {x : x ∈ N EÁ{∫ x < 100} (ii) B = {x : x ∈ N EÁ{∫ x < 5}
(iii) C = {12, 22, 32, …..} (iv) D = {1, 2, 3, 4}
(v) {x : x ÃõoÁ“ Nz˛ utå “{@}.

  2. Eåão Ã™ÏXYÆÁı N˛Á YÆå N˛yu\L@
(A)  10 Ãz N˛™ úÓm| ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ (B)  10 Ãz N˛™ ø‰j ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
(C)  10 Ãz N˛™ úÓmÁ˙N˛Áı N˛Á Ã™ÏXYÆ (D)  10 Nz˛ TÏmå QlgÁı N˛Á Ã™ÏXYÆ

               E•ÆÁÃ - 2.4 - 2.4 - 2.4 - 2.4 - 2.4

1. uå©åu¬uQo Ã™ÏXYÆ ™ı N˛Á{åÃz u∫Mo Ã™ÏXYÆ “{ N˛Á{åÃz å“Î?
(i) LN˛ u§ãtÏ Ãz TÏ\∫åz ƒÁ¬y ∫zQÁEÁı N˛Á Ã™ÏXYÆ@
(ii) 2 Ãz uƒßÁu\o “Ázåz ƒÁ¬y uƒ ™ üÁNw˛uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ@
(iii) {x : x LN˛ üÁNw˛uoN˛ ÃÊPÆÁ x < 5 EÁ{∫ x > 7}

(iv) {x : x N˛ÁzF| tÁz Ã™ÁåÁão∫ ∫zQÁEÁı N˛Á ÃÁ™ÁãÆ u§ãtÏ}
(v) Ã™ ø‰j ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ@

2. uå©åu¬uQo ™ı N˛Á{åÃz Ã™ÏXYÆ úu∫u™o “{ ÆÁ Eåão “{@
(i) LN˛ ƒ | Nz˛ ™u“åÁı N˛Á Ã™ÏXYÆ (ii) {1, 2, 3, …, 99, 100}

(iii) 99 Ãz N˛™ ø‰j ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
(iv) EÊT¿z\y ƒm|™Á¬Á N˛z˛ ∆£t
(v) X- Eq N˛z˛ Ã™ÁåÁão∫ ∫zQÁEÁı N˛Á Ã™ÏXYÆ
(vi) 5 Ãz TÏumo ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
(viii) ™Ó¬ u§ãtÏ (0, 0) Ãz TÏ\∫åz ƒÁ¬z ƒwÁı N˛Á Ã™ÏXYÆ@

uƒYÁ∫ - uƒ™∆| N˛yu\L

LN˛ u∫Mo Ã™ÏXYÆ úu∫u™o “ÁzoÁ “{ Æ“ N˛så ÃnÆ “{ ÆÁ EÃnÆ? MÆÁı?

`h {H${OE`h {H${OE`h {H${OE`h {H${OE`h {H${OE

uƒYÁ∫ - uƒ™∆| N˛yu\L

1. n(A), n(B), n(A ∩ B) osÁ n(A ∪ B) Nz̨  §yY MÆÁ ÃÊ§Êá “{?
2. Æut A EÁ{∫ B EÃÊÆÏMo Ã™ÏXYÆ “Áı oÁz EÁú n(A ∪ B) N˛Áz N{̨ Ãz rÁo N˛∫ÁzTz?
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GtÁ“∫m-14.  Æut A = {1, 2, 3,4,5} EÁ{∫ B = {2,4,6,8} “Áz oÁz n(A ∪ B) N˛Áz rÁo N˛yu\L@
“¬ : Ã™ÏXYÆ A  ™ı 5 VbN˛ “{ ∴ n(A) = 5

EÁ{∫ Ã™ÏXYÆ B ™ı 4 VbN˛ “{ ∴ n(B) = 4

¬zuN˛å A ∪ B={1,2,3,4,5,6,8} ™ı 9 VbN˛ å“Î “{ Nz̨ ƒ¬ 7 “y VbN˛ “{ MÆÁı?

“™åz MÆÁ YYÁ| uN˛ÆÁ :-

1. úÓm| øú Ãz úu∫ßÁu o ƒÀoÏEÁı N˛Á ÃÊT¿“ Ã™ÏXYÆ “{@ ÆÁ Ã™ÏXYÆ ƒ“ “{ \Áz úÓm| øú Ãz
úu∫ßÁu o ƒÀoÏEÁı N˛Á ÃÊT¿“ “{ \“ÁÂ EXZy o∫“ Ãz úu∫ßÁu o “{ uN˛

(i) Ã™ÏXYÆ ™ı Ãßy ƒÀoÏEÁı ™ı Ã™Áå TÏm ÆÁ ¬qm “Ázåz YÁu“L@

(ii) Æ“ uåu≈Yo N˛∫åÁ ÃÊßƒ “{ uN˛ N˛ÁzF| ty TF| ƒÀoÏ Ã™ÏXYÆ N˛Á VbN˛ “{ ÆÁ å“Î@

2. Ã™ÏXYÆ Ãz ÃÊ§Êuáo LN˛ ƒÀoÏ Ã™ÏXYÆ N˛Á VbN˛ N˛“¬ÁoÁ “{ FÃz ÃÊNz̨ o Nz̨  øú ™ı  '∈'
N˛Áz <uƒtΩÆ™Áå> tΩƒÁ∫Á GúÆÁzT ™ı ¬Áoz “{@

3. Ã™ÏXYÆ N˛Áz ∫ÁzÀb∫ øú ™ı u¬Q N˛∫ Fã“ı Eá|uƒ∫Á™ tΩƒÁ∫Á E¬T N˛∫oz “{ EÁ{∫ ¢Ǫ́ ¬ N˛Áz…bN˛
™ı u¬QÁ \Á ÃN˛oÁ “{@

4. Ã™ÏXYÆ N˛Áz Ã™ÏXYÆ ∫YzoÁ Nz̨  øú ™ı u¬QÁ \Á ÃN˛oÁ “{@

5. LzÃÁ Ã™ÏXYÆ u\Ã™ı N˛ÁzF| VbN˛ å “Áz GÃz u∫Mo Ã™ÏXYÆ ÆÁ Null Ã™ÏXYÆ ÆÁ void
Ã™ÏXYÆ N˛“oz “{@

6. LzÃz Ã™ÏXYÆ N˛Áz <úu∫u™o Ã™ÏXYÆ N˛“oz “{ u\Ã™ı VbN˛Áı N˛y TmåÁ N˛∫åÁ ÃÊßƒ “Áz@

7. “™ Æ“ N˛“ ÃN˛oz “{ uN˛ N˛ÁzF| Ã™ÏXYÆ úu∫u™o å“Î “Áz oÁz ƒ“ EåÊo Ã™ÏXYÆ “ÁzoÁ “{@

8. LN˛ Ã™ÏXYÆ ™ı onƒÁı N˛y ÃÊPÆÁ N˛Áz uåáÁ|u∫o ü™ÏQ ÃÊPÆÁ N˛“Á \ÁoÁ “{@

üÀoÁuƒo úu∫ÆÁz\åÁ
Ã™ÏXYÆ N˛y EƒáÁ∫mÁ, TÏmá™| osÁ uN¿˛ÆÁÆı

ZÁfiÁı N˛y EÁtoı, Qz¬Áı ™ı øYy, uƒ Æ ÃÓYy, ÃÁõoÁu“N˛ ™{T\yãÃ, by.ƒy.Y{å¬ EÁut N˛y
\ÁåN˛Á∫y LN˛ufio N˛yu\L @ GÃN˛Á Ãu©™¬å, GßÆuå…b EÁ{∫ uƒußëÁ üuN¿˛ÆÁEÁı N˛Á ƒzå
uYfi §åÁN˛∫, GÃ ú∫ ubõúmy u¬uQL@

{dñVma :{dñVma :{dñVma :{dñVma :{dñVma : Cnamoº$ gd} H$m h_ VrZ _Zng§X Iocm| / g_mMma nÌm|/Q>r.dr. MmZëg
Am{X VH$ {dñVma H$a gH$Vo h¡&
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9. ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ N˛Áz  'μ'  Ãz t∆Á|ÆÁ \ÁoÁ “{@ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ N˛Áz ÃÁáÁ∫mo:
EÁÆo ™ı t∆Á|ÆÁ \ÁoÁ@

10. A  GúÃ™ÏXYÆ “{ B N˛Á ET∫  'a'  LN˛ VbN˛ “{ A  N˛Á oÁz 'a'  B N˛Á ßy VbN˛ “ÁzTÁ@ FÃz
A ⊆  B Æut a ∈A  ⇒  ⇒  ⇒  ⇒  ⇒  a ∈ B, tΩƒÁ∫Á u¬QÁ \ÁoÁ, \“ÁÂ A, B tÁz Ã™ÏXYÆ “{@

11. tÁz Ã™ÏXYÆ A EÁ{∫ B Ã™Áå “ÁıTz Æut  A  N˛Á ünÆzN˛ VbN˛ B N˛Á ßy VbN˛ “Áz osÁ B N˛Á
ünÆzN˛ VbN˛ A N˛Á ßy VbN˛ “Áz@

12. A  Ãu©™¬å (union)  B N˛Áz A ∪ B = {x : x ∈ A ÆÁ x ∈ B} Nz̨  øú ™ı u¬QÁ \ÁoÁ “{@
13. A GßÆuå…b (intersection) B N˛Áz A ∩ B = {x : x ∈ A  EÁ{∫ x ∈ B} Nz̨  øú ™ı u¬QÁ \ÁoÁ

“{@
14. tÁz Ã™ÏXYÆÁı Nz̨  EÊo∫ A, B N˛Áz A − B ÆÁ B − A Ãz ÃÓuYo N˛∫oz “{@

A − B = {x : x ∈ A  EÁ{∫ x ∉ B}
15. tÁz Ã™ÏXYÆÁı Nz̨  ÃÊuN¿̨ ÆÁEÁı N˛Áz t∆Á|åz Nz̨  u¬L ƒzå uYfi ÃÏuƒáÁ \åN˛ o∫yN˛Á “{@
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3.1  3.1  3.1  3.1  3.1  üÀoÁƒåÁ
~hþnXr`m| Ho$ ~mao _| h_Zo Zdr H$úmm _| nT>m Wm& A~ h_ CZHo$ ~mao _| A{YH$
OmZH$mar àmá H$a|Jo& “™ tÁz uÀsuoÆÁı N˛Á uå∫yqm N˛∫oz “̄@

1. LN˛ §TyYz ™ı ¢Ǫ́ ¬Áı N˛y MÆÁ∫y ufißÏ\ Nz̨  EÁN˛Á∫ ™zÊ “{@ Ã§Ãz §‰gy ßÏ\Á, Ã§Ãz ZÁzby ßÏ\Á
Nz̨  oyå TÏmÁ “{ EÁ{∫ Ã§Ãz ZÁzby ßÏ\Á, oyÃ∫y ßÏ\Á Ãz tÁz  FN˛ÁF| N˛™ “{@ ™ÁåÁ uN˛ Ã§Ãz
ZÁzby ßÏ\Á N˛y ¬©§ÁF| P Ãz uåøuúo “Ázoy “{ oÁz P Nz̨  útÁı ™ı ufißÏ\ N˛Á úu∫™Áú MÆÁ “ÁzTÁ?

Hú∫ N˛y uÀsuoÆÁı ™zÊ, ünÆzN˛ N˛så ™ı NĮ̈ Z ErÁo “{@ üs™ uÀsuo ™ı, ™ÜÆ ßÏ\Á ‘P’
FN˛ÁFÆÁÂ ty TF| “{@

MÆÁıuN˛˛, ufißÏ\ N˛Á úu∫™Áú = Ãßy ßÏ\ÁEÁzÊ N˛Á ÆÁzT

úu∫™Áú =  P + 3P + P + 2
= 5P + 2

2. LN˛ EÁÆÁoÁN˛Á∫ ßÁz\å N˛q N˛y ¬©§ÁF|, GÃN˛y YÁ{‰gÁF| N˛Á tÏTÏåÁ “{@ ™ÁåÁ uN˛ N˛q N˛y
YÁ{‰gÁF| x “{@ x Nz̨  útÁı ™zÊ N˛q Nz̨  ¢˛∆| N˛Á qzfi¢˛¬ MÆÁ “ÁzTÁ? FÃ  uÀsuo ™ı ¬©§ÁF|
GÃNz̨  YÁ{‰gÁF| N˛y tÏTÏåy ty “{@
Eo: Æut YÁ{‰gÁF| = x “Áz oÁz ¬©§ÁF| = 2x  “ÁzTy
EÁÆo N˛Á qzfi¢˛¬ = lb

 = (2x) (x)
          qzfi¢˛¬    =  2 x2

\{Ãz uN˛ EÁú \Áåoz “{Ê, ufißÏ\ N˛Á úu∫™Áú 5P + 2 EÁ{∫ EÁÆo N˛Á qzfi¢˛¬ 2x2  Æ“ ußãå VÁoÁÊN˛
Nz̨  §“Ïúty Nz̨  øú ™ı “{@

3P P+2

P

1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789

2x

2 x2 x

Polynomials3 §“Ïúty
(Polynomials)

EÜÆÁÆ
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3.2  3.2  3.2  3.2  3.2  §“Ïúty MÆÁ “{?
§“Ïúty LN˛ §y\TumoyÆ √ÆÊ\N˛ “{ \Áz uÀs∫ÁÊN˛ EÁ{∫ Y∫ ∫Áu∆ÆÁı Ãz §åoÁ “{@ TÏmÁÊN˛Áı N˛y

ÃÊuN¿̨ ÆÁ YÁ∫Áı ú∫ “Ázoy “{ \Áz EJ mÁn™N˛ úÓmÁ̇N˛Áı Nz̨  VÁoÁÊN˛ Nz̨  uƒuƒá VÁoÁÊN˛ÁÊz ™ı §‰jÁ ÃN˛oz “{@
GtÁ“∫m Nz̨  u¬L, 2x + 5, 3x2  + 5x + 6, - 5y, x3 Æz NĮ̈ Z §“Ïúty “{Ê@

 3
2

1 1 1, , , 3
12

x
x yx −

 EÁut, Æz §“Ïúty å“yÊ “Ê{@

Æ“ N˛yu\L@

uå©å ™ı Ãz N˛Á{åÃy §“Ïúty “{ EÁ{∫ N˛Á{åÃy å“yÊ “{, uåu≈Yo N˛yu\L@ N˛Á∫mÁı N˛Áz §oÁFL@

(i)  2x3 (ii) 
1

1x− (iii)  2 14
7

z +  (iv) 2 2 2m m− + (v)  2 1P− +

3.2.13.2.13.2.13.2.13.2.1      §“Ïúty N˛Á VÁoÁÊN˛ (Degree of a Polynomial)
À™∫m N˛yu\L, Æut  p(x), x ™ı §“Ïúty “{, o§ x Nz̨  GXYo™ VÁoÁÊN˛ N˛Áz §“Ïúty p(x) N˛Á

VÁoÁÊN˛ N˛“oz “{Ê@ GtÁ“∫m Nz̨  u¬L, Y∫ x ™ı §“Ïúty 3x + 5 “{@ FÃN˛Á VÁoÁÊN˛ 1 “{ EÁ{∫ FÃz ∫{uQN˛

§“Ïúty N˛“oz “{Ê@ 5x, 2 5y+  , 
1
3 P, m + 1 EÁut, Æz NĮ̈ Z ∫{uQN˛ §“Ïúty tΩuƒVÁoyÆ §“Ïúty “{Ê@

VÁoÁÊN˛ 2  N˛y §“Ïúty tΩuƒVÁoyÆ §“Ïúty N˛“¬Áoy “{@ \{Ãz x2 + 5x +4 Æ“ Y∫ x ™ı

tΩuƒVÁoyÆ §“Ïúty “{@ 2x2 + 3x - 
1
2 , p2 -1, 3 – z – z2, y2 - 3

y
 + 2  Æz NĮ̈ Z tΩuƒVÁoyÆ §“Ïúty Nz̨

GtÁ“∫m “{Ê@
√ÆÊ\N˛ 5x3–4x2+x–1 Æ“ x Y∫ ™ı owoyÆ VÁoÁÊN˛ N˛y §“Ïúty “{@ EÁ{∫ FÃz VåyÆ §“Ïúty

N˛“oz “{Ê@ VåyÆ §“Ïúty Nz̨  NĮ̈ Z GtÁ“∫m 2 – x3, p3, 3 – 2 –  + 5 “̄@

     üÆnå N˛yu\L@

útÁı N˛y uƒußãå ÃÊPÆÁEÁzÊ Nz̨  ÃÁs 3 tΩuƒVÁoyÆ, VåyÆ EÁ{∫ 2 ∫{uQN˛ §“Ïúty u¬uQL@

“™ uN˛Ãy ßy VÁoÁÊN˛ N˛y §“Ïúty u¬Q ÃN˛oz “{Ê@ 7 u 6–
3
2 u 4 + 4 u 2 – 8   Æ“ 6 VÁoÁÊN˛ N˛y

EÁ{∫ x10 – 3x8 + 4x5 + 2x2 -1 Æ“ 10 VÁoÁÊN˛ N˛y §“Ïúty “{@
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“™ x Y∫ ™ı n VÁoÁÊN˛ N˛y §“Ïúty u¬Q ÃN˛oz “{ \“ÁÂ n LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ “{@
ÃÁ™ÁãÆo:, “™ N˛“oz “{Ê

p(x) = a0 x
n + a1 x

n-1 + a2 x
n-2 + …….. + an-1 x +an Æ“ nth VÁoÁÊN˛ N˛y §“Ïúty “{ \“ÁÂ

a0, a1, a2….. an-1, an ƒÁÀouƒN˛ TÏmÁÊN˛ “{ EÁ{∫ a0 ≠  0

GtÁ“∫m Nz̨  u¬L, üs™ VÁoÁÊN˛ N˛y LN˛ Y∫ x ™ı §“Ïúty N˛Á ÃÁ™ÁãÆ øú ax+b ∫“oÁ “{ \“ÁÂ
a EÁ{∫ b ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{Ê EÁ{∫ a  ≠ 0.

      üÆnå N˛yu\L@

  1. ÃÁ™ÁãÆ øú ™ı x Y∫ ™ı VåyÆ EÁ{∫ tΩuƒVÁoyÆ §“Ïúty u¬uQÆz@

  2. n VÁoÁÊN˛ N˛y ÃÁ™ÁãÆ §“Ïúty q(z) u¬uQL u\ÃNz̨  TÏmÁÊN˛ b0...bn “{@ b0...bn ú∫ üuo§Êá MÆÁ
“{?

3.2.2 3.2.2 3.2.2 3.2.2 3.2.2 §“Ïúty N˛Á ™Áå (Value of a Polynomial)
E§ ™Áå ¬yu\Æz, §“Ïúty  p(x) = x2 – 2x – 3;  uN˛Ãy ßy u§ãtÏ (point) Nz̨  u¬L GÃN˛Á ™Áå

MÆÁ “{? \{Ãz, x = 1 Nz̨  u¬L MÆÁ ™Áå “{? §“Ïúty ™ı  x = 1 ∫Qåz ú∫, “™ı üÁõo “ÁzoÁ “{, p(1) =
(1)2 – 2(1) – 3 = –4. Eo:, utÆz TÆz §“Ïúty x Nz̨  ÀsÁå ú∫ 1 ∫Qåz ú∫ ™Áå – 4 üÁõo “ÏEÁ@ Æ“y
™Áå, §“Ïúty x2 – 2x – 3 N˛Á  x = 1 Nz̨  u¬L “{@

FÃy üN˛Á∫   p(0) = 3 Æ“ x = 0  Nz̨  u¬L p(x) N˛Á ™Áå “{@
o§  p(x) ™ı x Nz̨  ÀsÁå ú∫ k ∫Qåz ú∫ üÁõo “ÏEÁ ™Áå,  x  = k Nz̨  u¬L p(x) N˛Á ™Áå ∫“oÁ

“{ EÁ{∫ FÃz p(k) tΩƒÁ∫Á uåtz|u∆o N˛∫oz “{Ê@

Æ“ N˛yu\L@

(i) Æut p(x) = x2 – 5x – 6,   p(1), p(2), p(3), p(0), p(–1), p(–2), p(–3) Nz̨  ™Áå rÁo N˛yu\L@

(ii) Æut p(m) = m2 – 3m + 1, p(1) EÁ{∫ p(–1) Nz̨  ™Áå rÁo N˛yu\L@

3.2.33.2.33.2.33.2.33.2.3      §“Ïúty Nz̨  ∆ÓãÆ (Zeroes of a Polynomial)
x = 3, –1 EÁ{∫ 2 Nz̨  u¬L p(x)  =  x2 – 2x – 3 Nz̨  ™Áå MÆÁ “{?
p(3)  =  (3)2 – 2(3) – 3 = 9 – 6 – 3 = 0

p(-1) =  (–1)2 – 2(–1) – 3 = 1 + 2 – 3 = 0

   EÁ{∫ p(2)  =  (2)2 – 2(2) – 3 = 4 – 4 – 3 = –3
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“™ tzQoz “{Ê uN˛ p(3) = 0 EÁ{∫ p(-1) = 0. Æ“ u§ãtÏ  x = 3 EÁ{∫ x = –1, Æ“ÁÂ 3 osÁ –1
§“Ïúty p(x) = x2 – 2x -3 Nz̨  ∆ÓãÆ N˛“¬Áoz “{Ê@

 p(x) N˛Á ∆ÓãÆ,  2 å“yÊ “{ @ MÆÁıuN˛  p(2) ≠  0

üÁÆ:, ƒÁÀouƒN˛ ÃÊPÆÁ k, §“Ïúty p(x) N˛Á ∆ÓãÆ N˛“¬Áoy “{ Æut  p(k) = 0.

Æ“ N˛yu\L@

(i) ™ÁåÁ uN˛ p(x) = x2 – 4x + 3,  p(0),  p(1), p(2), p(3) Nz̨  ™Áå rÁo N˛yu\L EÁ{∫ §“Ïúty
p(x) N z̨̨  ∆ÓãÆÁı N˛Áz üÁõo N˛yu\L@

(ii) §“Ïúty x2 – 9 Nz̨  ∆ÓãÆ -3 EÁ{∫ 3 “{ ÆÁ å“yÊ N˛y \ÁÂY N˛yu\L@

               E•ÆÁÃ - 3.1 - 3.1 - 3.1 - 3.1 - 3.1

1. Æut p(x) = 5x7 – 6x5 + 7x-6, rÁo N˛yu\L

(i) x5 N˛Á TÏmÁÊN˛ (ii) p(x) N˛Á VÁoÁÊN˛ (iii) uÀs∫ út

2. uå©å N˛såÁı ™ı Ãz N˛Á{åÃz Ã“y “{ EÁ{∫ N˛Á{åÃz T¬o “{, Àú…b N˛yu\L@ EÁúNz̨  YÆå Nz̨  u¬L
N˛Á∫m §oÁFL@

(i) §“Ïúty  2 x2– 3x + 1 N˛Á VÁoÁÊN˛ 2   “{@

(ii) §“Ïúty p(x) = 3x3 – 4x2 + 5x + 7 ™ı x2  N˛Á TÏmÁÊN˛ 2 “{@

(iii) uÀs∫ út N˛Á VÁoÁÊN˛ §“Ïúty “{@

(iv)  2

1
5 6x x− +   tΩuƒVÁoyÆ §“Ïúty “{@

(v) §“Ïúty N˛Á VÁoÁÊN˛, FÃNz̨  útÁı N˛y ÃÊPÆÁ Ãz LN˛ EuáN˛ ∫“oÁ “{@

3. Æut p(t) = t3 – 1, oÁz p(1), p(–1), p(0), p(2), p(–2) Nz̨  ™Áå rÁo N˛yu\L@

4. §“Ïúty  x4 – 16 Nz̨  ∆ÓãÆ –2 EÁ{∫ 2 “{ ÆÁ å“Î N˛y \ÁÂY N˛yu\L@

5. §“Ïúty p(x) Nz̨  ∆ÓãÆ 3 EÁ{∫ –2 “{ ÆÁ å“yÊ N˛y \ÁÂY N˛yu\L@  \§ p(x) =  x2 – x – 6.
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3.3 3.3 3.3 3.3 3.3 §“ÏútÁı N˛y GúÆÁzuToÁ :
∫{uQN˛ §“Ïúty Nz̨  ∆ÓãÆ N{̨ Ãz rÁo N˛∫oz “{Ê, Æ“ EÁúåz ú“¬z “y ú‰jÁ “{@

 \{Ãz - Æut  p(x) = 2x + 5 N˛Á ∆ÓãÆ  k  “Áz o§ p(k) =0 EsÁ|o 2k +5 = 0 i.e., k = 
5

2
−

ÃÁ™ÁãÆo:, Æut p(x) = ax+b, a ≠ 0 N˛Á ∆ÓãÆ k “{

o§  p(k) = ak + b = 0,

i.e.,  k = 
b

a
−

,  EsƒÁ ∫{uQN˛ §“Ïúty ax + b N˛Á ∆ÓãÆ 
b

a
−

 “{@

FÃo∫“, ∫{uQN˛ §“Ïúty Nz̨  ∆ÓãÆÁÊN˛Áı N˛Á ÃÊ§Êá GÃNz̨  TÏmÁÊN˛ÁzÊ Nz̨  ÃÁs “{ u\Ã™ı uÀs∫ út
Ãu©™u¬o “{@

3.4 3.4 3.4 3.4 3.4 §“Ïúty Nz̨  ∆ÓãÆÁı N˛Á [ÆÁu™oyÆ Es| (Geometrical Meaning of the Zeroes of a Polynomial):
“™ \Áåoz “{ uN˛ ƒÁÀouƒN˛ ÃÊPÆÁ  k, §“Ïúty p(x) N˛Á ∆ÓãÆ ∫“oy “{,  p(k) = 0 @  E§ “™ ∫{uQN˛
EÁ{∫ tΩuƒVÁoyÆ §“ÏúutÆÁı N˛Á EÁ¬zQyÆ (graphical) uYfim EÁ{∫ GåNz̨  ∆ÓãÆÁı N˛Á [ÆÁu™oyÆ Es|
tzQoz “{@

3.4.1. 3.4.1. 3.4.1. 3.4.1. 3.4.1. ∫{uQN˛ §“Ïúty N˛Á EÁ¬zQyÆ uYfim (Graphical Representation of a Linear Polynomial)

Ãƒ|üs™ ∫{uQN˛ §“Ïúty  ax + b, a ≠ 0 Nz̨  §Á∫z ™ı ÃÁzYoz “{Ê@ EÁúåz åÁ{ƒyÊ N˛qÁ ™ı ú‰jÁ “{ uN˛ y =
ax + b N˛Á EÁ¬zQ LN˛ Ã∫¬ ∫zQÁ ∫“oy “{@ \{Ãz, y = 2x + 3 N˛Á EÁ¬zQ LN˛ Ã∫¬ ∫zQÁ ∫“oy “{
\Áz Y-Eq N˛Áz (0, 3) ú∫ üuoXZzt N˛∫oy “{Ê@ Æ“ Få u§ÊtÏEÁı (–2, –1) EÁ{∫  (2, 7) Ãz ßy TÏ\∫oy “̄@

ÃÁ∫my 3.1

x –2 0 2

y = 2x + 3 –1 3 7

(x, y) (–2, –1) (0, 3) (2, 7)
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EÁ¬zQ ™ı EÁú tzQ ÃN˛oz “Ê{ uN˛ y
= 2x+3 N˛Á EÁ¬zQ               X-Eq N˛Áz
x = –1 EÁ{∫ x = –2,  Nz̨  §yY ™ı üuoXZzt

N˛∫oÁ “{, EsÁ|o u§ãtÏ 3 , 0
2
−⎛ ⎞

⎜ ⎟⎝ ⎠  ú∫@

ú∫ãoÏ x = 
3

2
−

 Æ“ §“Ïúty 2x + 3.  N˛Á

∆ÓãÆ ßy “{ @ FÃ o∫“, §“Ïúty 2x + 3 N˛Á
∆ÓãÆ, GÃ u§ãtÏ N˛Á x-uåtz|∆ÁÊN˛ ∫“oÁ “{
\“ÁÂ y = 2x + 3  N˛Á EÁ¬zQ X-Eq N˛Áz
N˛ÁboÁ “{@

Æ“ N˛yu\L@

(i) y = 2x + 5, (ii) y = 2x – 5, (iii) y = 2x Nz̨  EÁ¬zQ §åÁFL EÁ{∫ x- Eq ú∫ üuoXZzt u§ãtÏ
rÁo N˛yu\L@ MÆÁ Få u§ãtÏEÁzÊ Nz̨  x- uåtz|∆ÁÊN˛, GÃ §“Ïúty Nz̨  ∆ÓãÆ ßy “{?

ÃÁ™ÁãÆo:, ∫{uQN˛ §“Ïúty ax + b, a ≠  0, Nz̨  u¬L, y = ax + b N˛Á EÁ¬zQ LN˛ Ã∫¬ ∫zQÁ

∫“oÁ “{ \Áz X- Eq N˛Áz Nz̨ ƒ¬ LN˛ u§ãtÏ, ,b
a

⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎟⎜⎝ ⎠  ú∫ üuoXZzt N˛∫oÁ “{@

FÃu¬L ∫{uQN˛ §“Ïúty ax + b, a ≠ 0, N˛Áz ƒÁÀoƒ ™ı LN˛ ∆ÓãÆ ∫“oÁ “{ EÁ{∫ ƒ“, GÃ u§ãtÏ
N˛Á x- uåtz|∆ÁÊN˛ ∫“oÁ “{ \“ÁÂ  y = ax + b N˛Á EÁ¬zQ X-Eq N˛Áz N˛ÁboÁ “{@ `h H$Q>mZ {~ÝXþ Omo

gac aoIm X - Aúm H$m {~ÝXþ ,b
a
−  hmoJm

3.4.2. 3.4.2. 3.4.2. 3.4.2. 3.4.2. tΩuƒVÁoyÆ §“Ïúty N˛Á EÁ¬zQyÆ uYfim (Graphical Representation of a Quadratic Polynomial):

E§, “™ tΩuƒVÁoyÆ §“Ïúty Nz̨  ∆ÓãÆ N˛Á [ÆÁu™oyÆ Es| tzQoz “{@ ™ÁåÁ uN˛ tΩuƒVÁoyÆ §“Ïúty
x2 – 3x – 4 “{@ E§ “™ tzQoz “̄ uN˛ y = x2 – 3x – 4  N˛Á EÁ¬zQ N{̨ ÃÁ ∫“oÁ “̄@ ÃÁ∫my 3.2 ™z utÆz
TÆz, NĮ̈ Z x Nz̨  ™ÁåÁı Nz̨  EåÏÃÁ∫  y = x2 – 3x – 4 Nz̨  u¬L NĮ̈ Z y Nz̨  ™ÁåÁı N˛y ÃÓYy u¬Qoz “{@

ÃÁ∫my 3.2

x – 2 – 1 0 1 2 3   4 5

y = x2 – 3x – 4 6 0 – 4 – 6 – 6 – 4   0 6

(x, y) (– 2, 6) (– 1, 0) (0, –4) (1, – 6) (2, – 6) (3, – 4) (4, 0) (5, 6)

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4 5 6 7-2-3-4-5-6

X' X
-7

Y

Y'

(-2, -1)

3 ,0
2

−⎛ ⎞
⎜ ⎟⎝ ⎠

(0, 3)

(2, 7)
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Hú∫ N˛y ÃÓYy Nz̨  EåÏÃÁ∫ “™ EÁ¬zQ úfi ú∫ u§ãtÏEÁzÊ N˛Á ÀsÁå uåáÁ|u∫o N˛∫oz “{Ê  EÁ{∫
EÁ¬ zQ §åÁo z “ { @ MÆÁ FÃ t Ω uƒVÁoyÆ §“ Ïúty
y = x2 – 3x – 4  N˛Á EÁ¬zQ Ã∫¬ ∫zQÁ “{? Eo: uN˛Ãy ßy tΩuƒVÁoyÆ §“Ïúty  ax2 + bx + c,  a ≠ 0
N˛Á EÁ¬zQ @  Æ“  EÁN˛Á∫ N˛Á ƒN¿̨  “{@ Æ“ X- Eq N˛Áz tÁz u§ãtÏEÁzÊ ú∫ N˛ÁboÁ “{ EsƒÁ åyYz
N˛y EÁz∫  \{Ãz QÏ¬oÁ “{@ Æ“,     a > 0 EsƒÁ a <
0 ú∫ uåß|∫  ∫“oÁ “{@ (LzÃz EÁN˛Á∫ Nz̨  ƒN¿̨ Áı N˛Áz
ú∫ƒ¬Æ (parabola) N˛“oz “̄@

Cnamoº$ Vm{cH$m go h‘ ¶h XoIVo h¡ {H$  -1
EÁ{∫ 4, tΩuƒVÁoyÆ §“Ïúty Nz̨  ∆ÓãÆ “{ & AmcoI go ¶h
{gÜX hmoVm ho¡ H$s, –1 EÁ{∫ 4 X- Eq Ho$ à{VÀN>oXH$
{~ÝXþ nadc¶ H$mo X- Eq na H$mQ>Vm h¡&  tΩuƒVÁoyÆ
§“Ïúty x2 – 3x – 4 Nz̨  ∆ÓãÆ, GÃ u§ãtÏEÁzÊ Nz̨  x-
uåtz|∆ÁÊN˛ ∫“oz “{ \“ÁÂ  y = x2 – 3x – 4 N˛Á EÁ¬zQ X-
Eq N˛Áz N˛ÁboÁ “{@ ~hþnXr P(x) = y = 3x2 – 4, P(-
1)= 0 BgH$m AmcoI X-Aúm H$mo {~ÝXþ H$mo {~ÝXþ (-
1,0) na H$mQ>Vm h¡ M§wH$s P(4) = 0 dH«$ X- Aúm H$mo {~ÝXþ (4,0) na H$mQ>Vm h¡& gm_mÝ`V:
~hþnXr P(x) `Xr P(a)= 0 hmo Vmo AmcoI X- Aúm H$mo (a ,0) {~ÝXþ na H$mQ>Vm h¡&

Æ“ uN˛Ãy ßy tΩuƒVÁoyÆ §“Ïúty Nz̨  u¬L Ã“y “{, EsÁ|o tΩuƒVÁoyÆ §“Ïúty ax2 + bx +
c,   ( )0a ≠  Nz̨  ∆ÓãÆ, ÆsÁs| øú Ãz Gå u§ãtÏEÁzÊ Nz̨  x-uåtz|∆ÁÊN˛ ∫“oz “{ \“ÁÂ ú∫ƒ¬Æ y = ax2 +
bx + c  ( )0a ≠  X-Eq N˛Áz üuoXZzt N˛∫oÁ “{@
uÀsuo (i) : Æ“ÁÂ, dH«$ X- Eq N˛Áz tÁz ußãå u§ÊtÏ A EÁ{∫ A′  ú∫ N˛ÁboÁ “{@ FÃ uÀsuo ™ı, A EÁ{∫
A′  x-uåtz|∆ÁÊN˛, tΩuƒVÁoyÆ §“Ïúty ax2+bx +c ( )0a ≠  Nz̨  tÁz ∆ÓãÆ ∫“oz “̄@ ú∫ƒ¬Æ ÆÁ oÁz Hú∫
N˛y EÁz∫ ÆÁ åyYz N˛y EÁz∫ QÏ¬oÁ “{@

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4 5 6 7-2-3-4-5-6

X' X
-7

Y

Y'

(-2, 6)

(-1, 0)

(0, -4)

(1, -6)
(2, -6)

(3, -4)

(4, 0)

(5, 6)

X' X

Y

Y'

X' X

Y

Y'

A
A'O A' AO

(i)            (ii)
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uÀsuo (ii) : Æ“ÁÂ EÁ¬zQ x- Eq N˛Áz Nz̨ ƒ¬ LN˛ u§ãtÏ ú∫, EsÁ|o tÁz ÃÊúÁoy (coincident) u§ÊtÏEÁzÊ ú∫
Àú∆| N˛∫oÁ “{@ Eo: uÀsuo (i)  Nz̨  tÁz u§ÊtÏ A EÁ{∫ A′ Æ“ÁÂ LN˛ u§ãtÏ A “Ázåz Nz̨  u¬L ÃÊúÁoy “Ázoz “{@

FÃ uÀsuo ™ı tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c Nz̨  u¬L A N˛Á x - uåtz|∆ÁÊN˛ “y Nz̨ ƒ¬ ∆ÓãÆ ∫“oÁ “{@

uÀsuo (iii) : Æ“ÁÂ, EÁ¬zQ ÆÁ oÁz úÓm|o: X- Eq Ãz Hú∫ ∫“oÁ “{@ EsƒÁ úÓm|o: X- Eq Ãz åyYz
∫“oÁ “{@ X- Eq N˛Áz {~Zm H$mQ>o&

FÃu¬L, FÃ uÀsuo ™ı tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c  Nz̨  ∆ÓãÆ å“yÊ ∫“oz “{@

X' X

Y

Y'

X' X

Y

Y'

A
O AO

X' X

Y

Y'

O X' X

Y

Y'

O

  (i)            (ii)

  (i)            (ii)

     üÆnå N˛yu\L@

(i) y = x2 – x – 6  (ii) y = 6 – x – x2 Nz̨  EÁ¬zQ §åÁFL EÁ{∫ ünÆzN˛ uÀsuo ™ı ∆ÓãÆÁı
N˛Áz rÁo N˛yu\L@ EÁú MÆÁ tzQoz “{Ê?
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      (i)            (ii)

FÃu¬L, [ÆÁu™oyÆ øú Ãz “™ tzQ ÃN˛oz “{ uN˛ tΩuƒVÁoyÆ §“Ïúty Nz̨  ÆÁ oÁz tÁz uƒußãå ∆ÓãÆ ÆÁ
tÁz Ã™Áå ∆ÓãÆ (EsÁ|o LN˛ ∆ÓãÆ) ÆÁ ∆ÓãÆ å“yÊ ∫“oz “{@ FÃN˛Á Es| Æ“ ßy “{ uN˛ tÁz̨  VÁoÁÊN˛ Nz̨
§“Ïúty EuáN˛o™ tÁz ∆ÓãÆ ∫“oz “{@

9

8

7

6

5

4

3

2

1

0
-1

-2

-4 -3 -2 -1 1 2 3 4

1 2
2

y x=

2y x=

22y x=

Scale: X-axis : 1cm = 1unit
           Y-axis :  1cm = 1 unit

{dMma - {d_e© {H${OE:{dMma - {d_e© {H${OE:{dMma - {d_e© {H${OE:{dMma - {d_e© {H${OE:{dMma - {d_e© {H${OE:

m 21
2

y x= , y = x2 and y = 2x2. Try to plot some more graphs for y = x2+1 , y

= 2x2+1.  Comment on your observations.

     üÆnå N˛yu\L@

1. oyå §“Ïúty u¬uQL u\Ã™ı ünÆzN˛ Nz̨  2 ∆ÓãÆ “Áz@

2. LN˛ tΩuƒVÁoyÆ §“Ïúty u¬uQL u\ÃN˛Á LN˛ ∆ÓãÆ “Áz@

3. EÁú FÃN˛y N{̨ Ãz \ÁÂY N˛∫ÊzTz Æut uN˛Ãy tΩuƒVÁoyÆ §“Ïút ™ı Nz̨ ƒ¬ LN˛ ∆ÓãÆ “Áz@

4. oyå tΩuƒVÁoyÆ §“Ïúty u¬uQL u\Ã™ı x N˛y ƒÁÀouƒN˛ ÃÊPÆÁEÁzÊ Nz̨  u¬L ∆ÓãÆ å “Áz@
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3.4.33.4.33.4.33.4.33.4.3VåyÆ §“Ïúty Nz̨  ∆ÓãÆÁı N˛Á [ÆÁu™oyÆ Es| (Geometrical Meaning of Zeroes of a Cubic Polynomial)

VåyÆ §“Ïúty Nz̨  ∆ÓãÆÁı N˛Á [ÆÁu™oyÆ Es| Ãz EÁú MÆÁ Ã™^oz “{Ê? FÃz “™ rÁo N˛∫ıTz@
VåyÆ §“Ïúty x3 – 4x ¬yu\L@ y = x3 – 4x N˛Á EÁ¬zQ N{̨ Ãz utQoÁ “{ Æ“ \Áååz Nz̨  u¬L, ÃÁ∫my
3.3  ™ı x Nz̨  NĮ̈ Z ™ÁåÁı Nz̨  EåÏÃÁ∫ y Nz̨  NĮ̈ Z ™ÁåÁı N˛y ÃÓYy o{ÆÁ∫ N˛∫oz “{@

ÃÁ∫my 3.3

x   –2   –1    0    1 2

y = x3 – 4x     0    3    0   –3   0

(x, y) (–2, 0) (–1, 3) (0, 0) (1, –3) (2, 0)

EÁ¬zQ QÎYåz ú∫, “™
tzQoz “{Ê uN˛  y = x3 – 4x N˛Á
EÁ¬zQ EÁNw̨ uo ™ı utÆz \{ÃÁ
utQoÁ “{@

Hú∫ N˛y ÃÁ∫my tΩƒÁ∫Á
“™ tzQoz “{ uN˛ VåyÆ §“Ïúty
x3 – 4x Nz̨  ∆ÓãÆ –2, 0 EÁ{∫ 2 “̄@
–2, 0, 2 ˛ x - Nz̨  uåtz|∆ÁÊN˛ “{Ê
\“ÁÂ   y = x3 – 4x N˛Á EÁ¬zQ x-
Eq N˛Áz N˛ÁboÁ “{@ Eo: FÃ
§“Ïúty Nz̨  oyå ∆ÓãÆ “{Ê@

  “™ EÁ{∫ NĮ̈ Z GtÁ“∫m ¬ıTz@
VåyÆ §“Ïúty x3 EÁ{∫ x3 – x2

N¿̨ ™∆: ¬yu\L@ ÃÁ∫my 3.4 EÁ{∫
3.5 tzuQL@

 ÃÁ∫my 3.4

x    –2    –1    0    1 2

y = x3    –8    –1    0    1 8

(x, y) (–2, –8) (–1, –1) (0, 0) (1, 1) (2, 8)

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4 5 6 7-2-3-4-5-6

X' X
-7

Y

Y'

(1, -3)

(2, 0)

(-1, 3)

(-2, 0)

Scale: X-axis: 1 cm = 1
unit.

Y axis 1 cm = 1 unit.
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 ÃÁ∫my 3.5

x    –2    –1    0    1 2

y = x3 – x2    –12    –2    0    0 4

(x, y) (–2, –12) (–1, –2) (0, 0) (1, 0) (2, 4)

  y = x3 y = x3 – x2

y = x3 ™ı, EÁú tzQ ÃN˛oz “{ uN˛ Nz̨ ƒ¬ LN˛ u§ãtÏ N˛Á x-uåtz|∆ÁÊN˛  0 “{ \“ÁÂ y = x3   N˛Á
EÁ¬zQ X- Eq N˛Áz N˛ÁboÁ “{@ FÃu¬L §“Ïúty Nz̨ ƒ¬ LN˛ “y ∆ÓãÆ “{@ FÃy üN˛Á∫,  y = x3 – x2  N˛Á
EÁ¬zQ X-Eq N˛Áz N˛Ábåz ƒÁ¬z u§ãtÏEÁzÊ Nz̨  x - uåtz|∆ÁÊN˛ Nz̨ ƒ¬  0 EÁ{∫ 1 “{@ FÃu¬L FÃ VåyÆ
§“Ïúty Nz̨  tÁz ußãå ∆ÓãÆ “{Ê@

Hú∫ utÆz TÆz GtÁ“∫m Ãz “™ tzQoz “{Ê uN˛ uN˛Ãy ßy VåyÆ §“Ïúty Nz˛ u¬L EuáN˛o™
3 ∆ÓãÆ ∫“oz “̄@ EãÆ ∆£tÁı ™ı, 3 VÁoÁÊN˛Áı N˛y uN˛Ãy ßy §“Ïúty Nz̨  EuáN˛o™ 3 ∆ÓãÆ “Áz ÃN˛oz “{@

      üÆnå N˛yu\L@

(i) – x3 (ii) x2 – x3 (iii) x3 – 5x2 + 6x VåyÆ §“ÏúutÆÁı Nz̨ , EÁ¬zQ å QÎYoz “ÏL, ∆ÓãÆ rÁo
N˛yu\L@

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4-2-3-4

X' X

Y

Y'

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4-2-3-4

X' X

Y

Y'(-2, -8)

(-1, -1)

(2, 8)

(-1, -2)

(1, 0)

(2, 4)

(1, 1)
(0, 0)

Scale:
X=axis: 1 cm=1 unit
Y=axis: 1 cm=1 unit

Scale:
X=axis: 1 cm=1 unit
Y=axis: 1 cm=1 unit
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ubõúmy : ÃÁ™ÁãÆo:, utÆz TÆz n VÁoÁÊN˛ Nz̨  §“Ïúty p(x) Nz̨  u¬L, y = p(x) N˛Á EÁ¬zQ x- Eq N˛Áz
EuáN˛o™ n u§ãtÏEÁzÊ ú∫ N˛ÁboÁ “{@ FÃu¬L n VÁoÁÊN˛ N˛y §“Ïúty p(x) Nz̨  EuáN˛o™ n ∆ÓãÆ ∫“oz “̄@

GtÁ“∫m -1. åyYz utÆz TÆz EÁ¬zQÁı N˛Áz tzuQL@ “∫ EÁNw̨ uo y = p(x) N˛Á EÁ¬zQ “{, \“ÁÂ  p(x)
§“Ïúty “{@ ünÆzN˛ EÁ¬zQ ™ı x  N z̨̨  utÆz TÆz úu∫Ã∫ (range) ™ı p(x) Nz̨  ∆ÓãÆÁı N˛y ÃÊPÆÁ §oÁFL@

“¬ : utÆz TÆz EÁ¬zQ ™ı x Nz̨  úu∫Ã∫ ™ı :

(i) MÆÁıuN˛ EÁ¬zQ X- Eq N˛Áz Nz̨ ƒ¬ LN˛ u§ãtÏ ú∫ N˛Ábåz Nz̨  N˛Á∫m ∆ÓãÆÁı N˛y ÃÊPÆÁ 1 “{@

(ii) MÆÁıuN˛ EÁ¬zQ X- Eq N˛Áz tÁz u§ãtÏEÁzÊ ú∫ N˛Ábåz Nz̨  N˛Á∫m ∆ÓãÆÁı N˛y ÃÊPÆÁ 2 “{@

(iii) ∆ÓãÆÁı N˛y ÃÊPÆÁ 3 “{@ (MÆÁı?)

(iv) ∆ÓãÆÁı N˛y ÃÊPÆÁ 1 “{@ (MÆÁı?)

(v) ∆ÓãÆÁı N˛y ÃÊPÆÁ 1 “{@ (MÆÁı?)

(vi) ∆ÓãÆÁı N˛y ÃÊPÆÁ 4 “{@ (MÆÁı?)

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

(i) (ii) (iii)

(iv) (v) (vi)
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GtÁ“∫m -2.  utÆz TÆz §“ÏúutÆÁı Nz̨  u¬L ∆ÓãÆÁı N˛y ÃÊPÆÁ §oÁFL EÁ{∫ FåNz̨  ™Áå ßy §oÁFL@

(i) p(x) = 2x + 1 (ii) q(y) = y2 – 1 (iii) r(z) = z3

“¬ : “™ Æ“ EÁ¬zQ å §oÁoz “ÏL N˛∫ıTz@

(i) p(x) = 2x + 1 ∫{uQN˛ §“Ïúty “{@ FÃN˛Á Nz̨ ƒ¬ LN˛ ∆ÓãÆ ∫“oÁ “{@

∆ÓãÆ rÁo N˛∫åz Nz̨  u¬L,

™ÁåÁ uN˛ p(x) = 0

FÃu¬L,  2x+1=0

∴    x = 
1

2
−

utÆz TL §“Ïúty N˛Á ∆ÓãÆ 1
2
−

 “{@

(ii) q(y) = y2 – 1 tΩuƒVÁoyÆ §“Ïúty “{@

FÃNz̨  EuáN˛o™ tÁz ∆ÓãÆ ∫“oz “̄@

∆ÓãÆ rÁo N˛∫åz N z̨̨  u¬L,  ™ÁåÁ uN˛ q(y) = 0

⇒ y2 – 1 = 0

⇒  (y + 1) (y – 1) = 0

⇒  y = -1 EsƒÁ y = 1

FÃu¬L §“Ïúty Nz̨  ∆ÓãÆ  -1 EÁ{∫ 1 “{@

(iii)  r(z) = z3 VåyÆ §“Ïúty “{@ FÃNz̨  EuáN˛o™ oyå ∆ÓãÆ ∫“oz “̄@

™ÁåÁ uN˛  r(z) = 0

⇒ z3 = 0

⇒ z = 0

FÃu¬L §“Ïúty ∆ÓãÆ “{@
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               E•ÆÁÃ – 3.2 – 3.2 – 3.2 – 3.2 – 3.2

1. uå©å EÁNw̨ uo ™ı, N˛ÁzF| §“Ïúty  p(x) Nz̨  u¬L,  y =  p(x) Nz̨  EÁ¬zQ utL TÆz “{@ ünÆzN˛ uÀsuo
™ı, p(x) Nz̨  ∆ÓãÆÁı N˛y ÃÊPÆÁ §oÁFL@

2. utL TÆz §“ÏúutÆÁı Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L@

(i)  p(x) = 3x (ii) p(x) = x2 + 5x + 6

(iii) p(x) = (x+2) (x+3) (iv) p(x) = x4 – 16

3. utÆz TÆz §“ÏúutÆÁı Nz̨  EÁ¬zQ §åÁFL EÁ{∫ ∆ÓãÆÁı N˛Áz rÁo N˛yu\L@ G∫ N˛y \ÁÂY N˛yu\L@

(i) p(x) = x2 – x – 12 (ii) p(x) = x2 – 6x + 9

(iii) p(x) = x2 – 4x + 5 (iv) p(x) = x2 + 3x – 4

(v) p(x) = x2 – 1

4. §“Ïúty p(x) = 4x2 + 3x – 1 Nz̨  ∆ÓãÆ 1
4  EÁ{∫ –1 MÆÁı “{?

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

(i) (ii) (iii)

(iv) (v) (vi)
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3.5 3.5 3.5 3.5 3.5 §“Ïúty Nz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY ÃÊ§Êá
EÁúåz ú“¬z tzQÁ “{ uN˛ ∫{uQN˛ §“Ïúty ax + b N˛Á ∆ÓãÆ  – 

b
a  ∫“oÁ “{@ Š`m Cƒ KmVm§H$

dmco ~hþnXr`m| Ho$ ewÝ` CZHo$ JwUH$ go g§~§YrV hmoVo h¡& BgHo$ ~mao _| {dMma H$a AnZo {_Ìm§o
Ho$ gmW MMm© {H${OE& E§ “™ tΩuƒVÁoyÆ §“Ïúty Nz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY Nz̨  ÃÊ§Êá N˛Á
Eãƒz m N˛∫åz N˛Á üÆnå N˛∫ıTz@ FÃu¬L, “™ tΩuƒVÁoyÆ §“Ïúty p(x) = 2x2 – 8x + 6 ¬zoz “{Ê@

åÁ{ƒÎ N˛qÁ ™ı, “™åz tΩuƒVÁoyÆ §“Ïúty Nz̨  ™ÜÆ-út N˛Áz uƒßÁ\å tΩƒÁ∫Á TÏmåQlg rÁo
N˛∫åÁ ÃyQÁ “{@ FÃu¬L, Æ“ÁÂ “™ ™ÜÆ út  ‘–8x’  N˛Áz tÁz útÁı Nz̨  ÆÁzT Nz̨  øú ™ı u\ÃN˛Á TÏmå¢˛¬
6 × 2x2 = 12 x2, uƒßÁ\å N˛∫oz “{@ FÃu¬L, “™ u¬Qoz “{Ê -

2x2 – 8x + 6 = 2x2 – 6x – 2x + 6  = 2x(x – 3) – 2(x – 3)
= (2x – 2) (x – 3) = 2(x – 1) (x – 3)

p(x) = 2x2 – 8x + 6 ∆ÓãÆ ∫“oÁ “{ \§ x – 1 = 0 EsƒÁ  x – 3 = 0, EsÁ|o x = 1 EsƒÁ
x = 3 @ FÃu¬L, 2x2 – 8x + 6 Nz̨  ∆ÓãÆ 1 EÁ{∫ 3 “̄@ E§ “™ üÆnå N˛∫oz “{Ê EÁ{∫ tzQoz “{Ê uN˛ §“Ïúty
™ı útÁı Nz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY MÆÁ ÃÊ§Êá “{@  x2 N˛Á TÏmÁÊN˛ 2 “{@ x N˛Á –8 “{ EÁ{∫ uÀs∫ÁÊN˛
6 “{ \Áz x0 N˛Á TÏmÁÊN˛ “{@ (EsÁ|o 6x0 = 6)

“™ tzQoz “{Ê uN˛ ∆ÓãÆÁı N˛Á ÆÁzT  = 1 + 3 = 4 = 
( 8)
2

− −
=

∆ÓãÆÁı N˛Á TÏmå¢˛¬ = 1 × 3 = 3 = 
6
2 =

“™ LN˛ EãÆ tΩuƒVÁoyÆ §“Ïúty ¬zoz “{Ê :
p(x) = 3x2 + 5x – 2.

™ÜÆ-út N˛Á uƒßÁ\å N˛∫åz ú∫ “™ tzQoz “{Ê,
3x2 + 5x – 2 = 3x2 + 6x – x – 2 = 3x(x + 2) – 1(x + 2)  = (3x – 1) (x + 2)

3x2 + 5x – 2 N˛Á ™Áå ∆ÓãÆ ∫“oÁ “{ \§ ÆÁ oÁz 3x – 1 = 0 EsƒÁ  x + 2 = 0

EsÁ|o, \§ x = 
1
3  EsƒÁ  x = –2.

3x2 + 5x – 2 Nz̨  ∆ÓãÆ  
1
3  EÁ{∫  –2  “̄@

“™ tzQ ÃN˛oz “{Ê uN˛

∆ÓãÆÁı N˛Á ÆÁzT = 
1
3  + (-2) = 

5
3
−

 =

∆ÓãÆÁı N˛Á TÏmå¢˛¬ = 
1
3  × (-2) = 

2
3
−

 =

– x N˛Á TÏmÁÊN˛
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛

– (x N˛Á TÏmÁÊN˛)
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛
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Æ“ N˛yu\L@

åyYz ty TF| tΩuƒVÁoyÆ §“ÏúutÆÁı Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L@ ∆ÓãÆÁı N˛Á ÆÁzT EÁ{∫
TÏmå¢˛¬ rÁo N˛yu\L EÁ{∫ §“Ïúty ™ı útÁı Nz̨  TÏmÁÊN˛Áz Nz̨  ÃÁs ÃÊ§Êá N˛y \ÁÂY N˛yu\L@

(i)    p(x) = x2 – x – 6 (ii)   p(x) = x2 – 4x + 3

(iii)  p(x) = x2 – 4 (iv)  p(x) = x2 + 2x + 1

ÃÁ™ÁãÆo:, Æut tΩuƒVÁoyÆ §“Ïúty  p(x) = ax2 + bx + c,  a ≠ 0 Nz̨  ∆ÓãÆ  α EÁ{∫ β “Áz oÁz
p(x) Nz̨  TÏmåQlg (x – α) EÁ{∫ (x – β) ∫“oz “{@ FÃu¬L,

ax2 + bx + c = k (x – α) (x – β), \“ÁÂ k uÀs∫ÁÊN˛ “{@

= k[x2 – (α + β) x + αβ]

= k x2 – k (α + β) x + k α β

tÁzåÁzÊ EÁz∫,  x2, x Nz̨  TÏmÁÊN˛ EÁ{∫ uÀs∫ÁÊN˛ N˛y oÏ¬åÁ N˛∫åz ú∫ “™ı üÁõo “ÁzoÁ “{@

a = k, b = – k(α+β) EÁ{∫ c = kαβ.

FÃÃz üÁõo “ÁzoÁ “{, α + β = 
b

a
−

,

          αβ = 
c
a

ÃÓYåÁ : T¿yN˛ Eq∫ α, β N˛Á GXYÁ∫m N¿̨ ™∆: <E¡¢˛Á> EÁ{∫ <§ybÁ> újoz “̄@ ooΩ ú≈YÁo “™
Eq∫ ‘γ’, u\ÃN˛Á GXYÁ∫m <TÁ™Á> “{, GÃN˛Á GúÆÁzT N˛∫ıTz@

FÃu¬L, tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c Nz̨  ∆ÓãÆÁı N˛Á ÆÁzT = α + β = 
b

a
−

 =

tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c Nz̨  ∆ÓãÆÁı N˛Á TÏmå¢˛¬ = αβ =  
c
a   =

E§ “™ NĮ̈ Z GtÁ“∫mÁı N˛Áz tzQıTz@

GtÁ“∫m-3.  tΩuƒVÁoyÆ §“Ïúty x2 + 7x + 10, Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L EÁ{∫ TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨
§yY ÃÊ§Êá N˛y \ÁÂY N˛yu\L@

“¬ : “™ı ™Á¬Ó™ “{,

– (x N˛Á TÏmÁÊN˛)
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛SCERT TELA
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x2 + 7x + 10 = (x + 2) (x + 5)

FÃ üN˛Á∫,  x2 + 7x + 10 N˛Á ™Áå ∆ÓãÆ “ÁzoÁ “{ \§ x + 2 = 0 EsƒÁ x + 5 = 0,

EsÁ|o \§  x = –2 EsƒÁ  x = –5.

FÃu¬L, x2 + 7x + 10 Nz̨  ∆ÓãÆ –2 EÁ{∫  –5 “̄@

E§, ∆ÓãÆÁı N˛Á ÆÁzT = –2 + (–5) = – (7) = 
(7)
1

−
 =

∆ÓãÆÁı N˛Á TÏmå¢˛¬ = –2 × (–5) = 10 = 
10
1  =

GtÁ“∫m-4.  §“Ïúty x2 – 3 Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L EÁ{∫ TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY ÃÊ§Êá N˛y \ÁÂY
N˛yu\L@

“¬ : À™∫m N˛yu\L, Ãƒ|Ãu™N˛Á(identity) a2 – b2 = (a – b) (a + b).

FÃN˛Á GúÆÁzT N˛∫oz “ÏL, “™ u¬Q ÃN˛oz “Ê{ :

x2 – 3 = (x – 3 ) (x + 3 )

FÃ üN˛Á∫, x2 – 3 N˛Á ™Áå ∆ÓãÆ “ÁzoÁ “{ \§ x =  3  EsƒÁ  x =  – 3 .

FÃu¬L, x2 – 3 Nz̨  ∆ÓãÆ 3  EÁ{∫ – 3   “̄@

∆ÓãÆÁı N˛Á ÆÁzT = 3  + (– 3 ) = 0 =

∆ÓãÆÁı N˛Á TÏmå¢˛¬= ( 3 ) × (– 3 ) = – 3 =  
3

1
−

 =

GtÁ“∫m-5.  tΩuƒVÁoyÆ §“Ïúty rÁo N˛yu\L u\ÃN˛Á ÆÁzT EÁ{∫ TÏmÁ N¿̨ ™∆: – 3 EÁ{∫ 2 “{@

“¬ : ™ÁåÁ uN˛ tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c, “{ EÁ{∫ FÃNz̨  ∆ÓãÆ α EÁ{∫ β “{@ “™zÊ úoÁ “{,

α + β = – 3 = 
b

a
−

,

EÁ{∫ αβ = 2 = 
c
a .

Æut “™ a = 1, ¬zoz “{Ê, o§ b = 3 EÁ{∫ c = 2

FÃ üN˛Á∫, LN˛ tΩuƒVÁoyÆ §“Ïúty x2 + 3x + 2 “{ \Áz utÆz “ÏL üuo§ÊáÁz Nz̨  Ã“y “{@

– (x N˛Á TÏmÁÊN˛)
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛

– (x N˛Á TÏmÁÊN˛)
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛
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FÃy üN˛Á∫, “™ N˛ÁzF| ßy ƒÁÀouƒN˛ ÃÊPÆÁ 'a' Nz̨  u¬L ¬z ÃN˛oz “{Ê@ ™ÁåÁ uN˛, Æ“ k “{@ FÃÃz

“™ı üÁõo “ÁzoÁ “{, 3b
k

−
= −  EsƒÁ b = 3k EÁ{∫ 2c

k
= EsƒÁ  c = 2k @  a, b EÁ{∫ c,  Nz̨  ™Áå

üuoÀsÁuúo N˛∫åz ú∫ “™ı üÁõo “ÏF| §“Ïúty kx2 + 3kx + 2k “{@

GtÁ“∫m-6.  tΩuƒVÁoyÆ §“Ïúty rÁo N˛yu\L EÁ{∫ FÃNz̨  ∆ÓãÆ N¿̨ ™∆: 2 EÁ{∫ 1
3
−

 “{@

“¬ : ™ÁåÁ uN˛ tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c, a ≠ 0 “{ EÁ{∫ FÃNz̨  ∆ÓãÆ α EÁ{∫ β “̄@

Æ“ÁÂ α = 2, β = 
1

3
−

∆ÓãÆÁı N˛Á ÆÁzT = (α + β) = 2 + 
1

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 

5
3

∆ÓãÆÁı N˛Á TÏmå¢˛¬= (αβ) = 2 
1

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 

2
3
−

FÃu¬L tΩuƒVÁoyÆ §“Ïúty  ax2 + bx + c =

 k[x2 – (α + β)x + α β], \“ÁÂ k uÀs∫ÁÊN˛ “{@

EsÁ|oΩ k[x2 – 
5
3 x – 

2
3 ]

“™  k Nz̨  E¬T-E¬T ™Áå ¬z ÃN˛oz “{Ê@

\§ k = 3, tΩuƒVÁoyÆ §“Ïúty 3x2 – 5x – 2 “ÁzTy@

\§ k = 6, tΩuƒVÁoyÆ §“Ïúty 6x2 – 10x – 4 “ÁzTy@

      üÆnå N˛yu\L@

 (i) tΩuƒVÁoyÆ §“Ïúty MÆÁ “ÁzTy u\ÃNz̨  ∆ÓãÆÁı N˛Á ÆÁzT −2 EÁ{∫ 1
3  “{@

   (ii) tΩuƒVÁoyÆ §“Ïúty MÆÁ “ÁzTy u\ÃNz̨  ∆ÓãÆÁzÊ N˛Á ÆÁzT 3
2

−
 EÁ{∫ ∆ÓãÆÁı N˛Á TÏmå¢˛¬ −1 “{@
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3.6 3.6 3.6 3.6 3.6 VåyÆ §“ÏúutÆÁÂ (Cubic Polynomials) :
E§ “™ VåyÆ §“ÏúutÆÁı N˛Áz tzQoz “{Ê@ MÆÁ EÁú ÃÁzYoz “{Ê uN˛ VåyÆ §“Ïúty Nz̨  ∆ÓãÆ EÁ{∫

FÃNz̨  TÏmÁÊN˛ÁÊz Nz̨  §yY NĮ̈ Z ÃÊ§Êá “ÁzTÁ?

™Áå ¬yu\L p(x) = 2x3 – 5x2 – 14x + 8.

“™ tzQoz “{Ê uN˛ x = 4, – 2, 
1
2   Nz̨  u¬L  p(x) = 0

MÆÁıuN˛ p(x) Nz̨  EuáN˛o™ ∆ÓãÆ 3 ∫“oz “{Ê, 2x3 – 5x2 – 14x + 8 Nz̨  ∆ÓãÆ Æ“y “{@

FÃNz̨  ∆ÓãÆÁı N˛Á ÆÁzT = 4 + (–2) +  
1
2 = 

5
2  = 

FÃNz̨  ∆ÓãÆÁı N˛Á TÏmÁ = 4 × (–2) × 
1
2  = – 4 = 

8
2
−

 =

osÁuú, Æ“ÁÂ LN˛ EãÆ ÃÊ§Êá “{@ ∆ÓãÆÁı Nz̨  TÏmå¢˛¬ Nz̨  ÆÁzT N˛Áz LN˛ Ã™Æ ™ı 2 §Á∫ ¬zåz
ú∫ “™ı üÁõo “ÁzoÁ “{,

=
1 1{4 ( 2)} ( 2) 4
2 2

⎧ ⎫ ⎧ ⎫⎪ ⎪ ⎪ ⎪⎪ ⎪ ⎪ ⎪× − + − × + ×⎨ ⎬ ⎨ ⎬⎪ ⎪ ⎪ ⎪⎪ ⎪ ⎪ ⎪⎩ ⎭ ⎩ ⎭

= – 8 – 1 + 2 = – 7 = 
14
2

−
 =

ÃÁ™ÁãÆo: Æ“ uÃtΩá uN˛ÆÁ \Á ÃN˛oÁ “{ uN˛ Æut VåyÆ §“Ïúty (ax3 + bx2 + cx + d) Nz̨
∆ÓãÆ α, β, γ  “Áz oÁz,

3 2ax bx cx d+ + +  §“Ïúty , ,α β γ  ∆ÓãÆÁı Nz̨  ÃÁs “{@ “™ , ,α β γ  N˛Á ÃÊ§Êá a, b, c, d Nz̨  ÃÁs
tzQÊzTz @  MÆÁıuN˛ , ,α β γ  ∆ÓãÆ “Áz, §“Ïúty N˛Áz ( ) ( ) ( )x x x− α −β − γ  N˛y o∫“ u¬QÁ \ÁoÁ “{@

3 2 ( ) ( )= − α + β + γ + αβ + βγ + αγ − αβγx x x

§“Ïúty Nz̨  ÃÁs oÏ¬åÁ N˛∫åz Nz̨  u¬Æz, “™  'a' Ãz TÏmÁ N˛∫oz “{Ê EÁ{∫ “™ı üÁõo “ÁzoÁ “{,
3 2 ( ) ( )− α + β + γ + αβ + βγ + αγ − αβγax x a xa a .

∴  ( ), ( ),= − α + β + γ = αβ + βγ + αγ = − αβγb a c a d a

α + β + γ = 
b

a
−

, αβ + βγ + γα = 
c
a , α β γ = 

d
a
−

.

– (x2 N˛Á TÏmÁÊN˛)
x3 N˛Á TÏmÁÊN˛˛

-(uÀs∫ÁÊN˛)
x3 N˛Á TÏmÁÊN˛˛

 x N˛Á TÏmÁÊN˛
x3 N˛Á TÏmÁÊN˛˛
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Æ“ N˛yu\L :
Æut utÆz TÆz VåyÆ §“Ïúty Nz̨  ∆ÓãÆ α, β, γ  “Áz oÁz ÃÁ∫my ™ı utÆz TÆz ™Áå rÁo N˛yu\L@

  N¿̨ .Ã.   VåyÆ §“Ïúty α + β + γ αβ + βγ + γα α β γ

   1   x3 + 3x2 – x – 2

   2   4x3 + 8x2 – 6x – 2

   3   x3 + 4x2 – 5x – 2

   4   x3 + 5x2 + 4

LN˛ GtÁ“∫m tzQoz “{Ê@

GtÁ“∫m-7.  \ÁÂY N˛yu\L uN˛ VåyÆ §“Ïúty Nz̨  ∆ÓãÆ 3, –1, – 
1
3  “̄ \“ÁÂ p(x) = 3x3 – 5x2 – 11x

– 3,  LN˛ §“Ïúty “{ GÃNz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY N z̨̨  ÃÊ§Êá N˛y \ÁÂY N˛yu\L@

“¬: p(x) = 3x3 – 5x2 – 11x – 3 utÆÁ TÆÁ §“Ïút “{@

p(3) = 3 × 33 – (5 × 32) – (11 × 3) – 3 = 81 – 45 – 33 – 3 = 0,

p(–1) = 3 × (–1)3 – 5 × (–1)2 – 11 × (–1) – 3 = – 3 – 5 + 11 – 3 = 0,
3 21 1 1 13 5 11 3

3 3 3 3
p
⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜− = × − − × − − × − −⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ,

1 5 11 2 23 0
9 9 3 3 3

=− − + − =− + =

FÃu¬L, 3x3 – 5x2 – 11x – 3 Nz̨  ∆ÓãÆ 3, –1, 
1
3

−  “̄@

Eo:, “™ α = 3, β = –1 EÁ{∫ γ = 
1
3

−  ¬zoz “{Ê@
ty TF| §“Ïúty N˛y ax3 + bx2 + cx + d, Nz̨  ÃÁs oÏ¬åÁ N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{,

a = 3, b = – 5, c = – 11, d = – 3.  FÃÃz EÁTz,

E§, α + β + γ = 3 + (–1) + 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠  = 2 
1
3

−  = 
5
3 = 

( 5)
3

− −
= 

b
a
−

,

αβ + βγ + γα = 3 × (–1) + (–1) × 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠ + 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠ × 3 = – 3 + 
1
3  – 1 = 

11
3

−
=

c
a ,

α β γ = 3 × (–1) × 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠  = 1 =  
( 3)
3

− −
 = 

d
a
−

.
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               E•ÆÁÃ – 3.3 – 3.3 – 3.3 – 3.3 – 3.3

1. uå©å tΩuƒVÁoyÆ §“Ïúty Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L EÁ{∫ FåNz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY
ÃÊ§ÊáÁz N˛y \ÁÂY N˛yu\L@
(i) x2 – 2x – 8 (ii) 4s2 – 4s + 1 (iii) 6x2 – 3 – 7x
(iv) 4u2 + 8u (v) t2 – 15 (vi) 3x2 – x – 4

2. ünÆzN˛ uÀsuo ™ı tΩuƒVÁoyÆ §“Ïúty rÁo N˛yu\L, \“ÁÂ GÃNz̨  ∆ÓãÆÁı N˛Á ÆÁzT EÁ{∫ TÏmå¢˛¬
N¿̨ ™∆: ÃÊPÆÁEÁzÊ ™ı utÆÁ “{@

(i) 
1
4 , – 1 (ii) 

12,
3 (iii) 0,  5

(iv) 1, 1 (v) – 
1
4 , 

1
4 (vi) 4, 1

3. ünÆzN˛ uÀsuo ™ı, α, β ∆ÓãÆÁı Nz̨  u¬Æz tΩuƒVÁoyÆ §“Ïúty rÁo N˛yu\L@

(i) 2, –1 (ii) 3 , – 3 (iii) 
1
4 , – 1 (iv) 

1
2 , 

3
2

4. VåyÆ §“Ïúty x3 + 3x2 – x – 3 Nz̨  ∆ÓãÆ 1, –1 EÁ{∫ –3 ∫“oz “{, \ÁÂY N˛yu\L EÁ{∫ FÃNz̨
TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY Nz̨  ÃÊ§Êá N˛y \ÁÂY N˛yu\L@

3.7   3.7   3.7   3.7   3.7   §“Ïúty Nz̨  u¬L ßÁTN˛¬åuƒuá (Division Alogorithm)

“™ \Áåoz “{Ê uN˛ VåyÆ §“Ïúty Nz̨  EuáN˛o™ 3 ∆ÓãÆ ∫“oz “{Ê@ osÁuú, Æut EÁúN˛Áz Nz̨ ƒ¬ LN˛
∆ÓãÆ utÆÁ \ÁÆ oÁz, MÆÁ EÁú EãÆ tÁz ∆ÓãÆÁı N˛Áz rÁo N˛∫ ÃN˛oz “{Ê? FÃNz̨  u¬L, VåyÆ §“Ïúty
x3 + 3x2 – x – 3 ¬zoz “{@ Æut EÁú FÃNz̨  ∆ÓãÆÁı ™ı Ãz LN˛ ∆ÓãÆ §oÁoz “{Ê, o§ EÁú \Áåoz “ÁıTz uN˛ Æ“
§“Ïúty x – 1 Ãz uƒßÁu\o “{@ Eo: x – 1 Ãz ßÁT tzåz ú∫ ßÁT¢˛¬ x2 – 2x – 3 “™zÊ üÁõo “ÁzoÁ “{@

 x2 – 2x – 3 Nz̨  TÏmåQlg “™zÊ FÃNz̨  ™ÜÆ - út N˛Áz uƒßÁu\o N˛∫åz ú∫ üÁõo “Ázoz “{Ê@ FÃNz̨
TÏmåQlg (x + 1) EÁ{∫ (x – 3) “{@ FÃÃz “™zÊ úoÁ Y¬oÁ “{,

x3 + 3x2 – x – 3 = (x – 1) (x2 – 2x – 3)

= (x – 1) (x + 1) (x – 3)

FÃu¬L, VåyÆ §“Ïúty Nz̨  oyå ∆ÓãÆ 1, – 1, 3 “{@

E§ “™ LN˛ §“Ïúty N˛Áz tÓÃ∫z Ãz ßÁT tzåz N˛y uƒuá N˛Áz uƒÀowo øú Ãz YYÁ| N˛∫ıTz@
EÁ{úYÁu∫N˛ jÊT Ãz NĮ̈ Z ÃÁzúÁåÁı N˛Áz N˛∫åz Ãz ú“¬z, LN˛ uƒ∆z  GtÁ“∫m ¬ıTz@
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GtÁ“∫m-8.  2x2 + 3x + 1 N˛Áz  x + 2 Ãz ßÁT tyu\L@
“¬ : ÜÆÁå ™ı ∫uQL uN˛ \§ “™ ßÁT üuN¿̨ ÆÁ N˛Áz ∫ÁzN˛oz “{ o§ ÆÁ oÁz
∆z ¢˛¬ 0 ∫“oÁ “{ EsƒÁ FÃN˛Á VÁoÁÊN˛, ßÁ\N˛ Nz̨  VÁoÁÊN˛ Ãz N˛™ ∫“oÁ
“{@ Eo:, Æ“ÁÂ ßÁT¢˛¬ 2x – 1 “{ EÁ{∫ ∆z  3 “{@ ÃÁs “y,

(2x – 1) (x + 2) + 3 = 2x2 + 3x – 2 + 3 = 2x2 + 3x + 1

2x2 + 3x + 1 = (x + 2) (2x – 1) + 3

FÃu¬L, ßÁ[Æ  = ßÁ\N˛ × ßÁT¢˛¬ + ∆z 

E§ “™ §“Ïúty N˛Áz tΩuƒVÁoyÆ §“Ïúty Ãz ßÁT tzåz Nz̨  u¬L FÃy
üuN¿̨ ÆÁ N˛Áz EÁTz §jÁÆıTz@

GtÁ“∫m-9.  3x3 + x2 + 2x + 5 N˛Áz 1 + 2x + x2 Ãz ßÁT
tyu\L@
“¬: Ãƒ|üs™ “™ ßÁ[Æ EÁ{∫ ßÁ\N˛ Nz̨  útÁı N˛Áz GåNz̨
VÁoÁÊN˛Áı Nz̨  Eƒ∫Áz“m N¿̨ ™ ™ı √ÆƒuÀso N˛∫oz “{Ê@ FÃy N¿̨ ™
™ı útÁı N˛Áz √ÆƒuÀso N˛∫oz “{Ê@ (FÃ N¿̨ ™ ™ı útÁı N˛Áz
√ÆƒuÀso N˛∫åz Nz̨  u¬L FÃNz̨  ™ÁåN˛ øú ™ı §“Ïúty N˛Áz
u¬Qåz N˛Á jÊT N˛“oz “{@) FÃ GtÁ“∫m ™ı, ú“¬z Ãz “y
ßÁ[Æ, GÃNz̨  ™ÁåN˛ øú ™ı “̄, EÁ{∫ ßÁ\N˛ ßy GÃNz̨
™ÁåN˛ øú ™ı “{@  x2 + 2x + 1.

ÃÁzúÁå 1 : ßÁT¢˛¬ N˛Á üs™ út ™Á¬Ó™ N˛∫åz Nz̨  u¬L,
ßÁ[Æ Nz̨  GXYo™ VÁoÁÊN˛ Nz̨  út N˛Áz (i.e., 3x2), ßÁ\N˛ Nz̨  GXYo™ VÁoÁÊN˛ Nz̨  út ( x2)  Ãz ßÁT
tzoz “{@ Æ“ ßÁT 3x “{@ ooΩú≈YÁo ßÁT üuN¿̨ ÆÁ YÁ¬Ó ∫Qoz “{@ ∆z ¢˛¬ 5x2 – x + 5 EÁoÁ “{@
ÃÁzúÁå 2 : E§ ßÁT¢˛¬ N˛Á tΩuƒoyÆ út rÁo N˛∫åz Nz̨  u¬L, åÆz ßÁ[Æ N˛Á GXYo™ VÁoÁÊN˛ Nz̨
út (– 5x2) N˛Áz ßÁ\N˛ Nz̨  GXYo™ VÁoÁÊN˛ Nz̨  út (x2) Ãz ßÁT tzoz “{@ Æ“ ßÁT – 5 EÁoÁ “{@
ÃÁzúÁå 3 : ∆z ¢˛¬ 9x + 10 ∫“oÁ “{@ E§  9x + 10  N˛Á VÁoÁÊN˛, ßÁ\N˛ x2 + 2x + 1 Nz̨  VÁoÁÊN˛ Ãz
N˛™ “{@ Eo:, FÃÃz EÁTz “™ ßÁT å“y N˛∫ ÃN˛oz “{@ Š`m|?
FÃu¬L, ßÁT¢˛¬ 3x – 5 “{ EÁ{∫ ∆z ¢˛¬ 9x + 10 “{@ FÃ o∫“,

(x2 + 2x + 1) × (3x – 5) + (9x + 10) = (3x 3   + 6x 2 + 3x – 5x 2  – 10x – 5 + 9x + 10)

= 3x 3   + x2 + 2x + 5

Æ“ÁÂ, “™ úÏå: tzQoz “{ uN˛ ßÁ[Æ = ßÁ\N˛ × ßÁT¢˛¬ +  ∆z ¢˛¬
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−
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Æ“ÁÂ üÆÏMo N˛¬åuƒuá, <ÆÏuM¬g N˛y ßÁT N˛¬å uƒuá> N˛“¬Áoy “{@
Æ“ FÃ o∫“ “{
Æut p(x) EÁ{∫ g(x) N˛ÁzF| tÁz §“Ïúty “{, g(x) ≠ 0, o§ “™ §“ÏúutÆÁÂ q(x) EÁ{∫ r(x) FÃ

üN˛Á∫ rÁo N˛∫ ÃN˛oz “̄ uN˛
p(x) = g(x) × q(x) + r(x),

\“ÁÂ ÆÁ oÁz r(x) = 0 EsƒÁ r(x)  N˛Á VÁoÁÊN˛ < g(x) N˛Á VÁoÁÊN˛ Æut  r(x) ≠ 0

Æ“ úu∫mÁ™, §“ÏúutÆÁı Nz̨  u¬L <ßÁT N˛¬åuƒuá> åÁ™ Ãz \ÁåÁ \ÁoÁ “{@
E§, Hú∫ N˛y TF| YYÁ| tΩƒÁ∫Á uå©å úu∫mÁ™ uåN˛¬oz “{@

(i) Æut  q(x) ∫{uQN˛ §“Ïúty “Áz oÁz r(x) = r uÀs∫ÁÊN˛ ∫“oÁ “{@
(ii) Æut  q(x) = 1, N˛Á VÁoÁÊN˛ = 1, o§ p(x) N˛Á VÁoÁÊN˛ = 1 + g(x) N˛Á VÁoÁÊN˛
(iii) Æut p(x) §“Ïúty (x – a), tΩƒÁ∫Á uƒßÁu\o “{, o§ ∆z ¢˛¬ p(a) ∫“oÁ “{@
(iv) Æut r(x) = 0, “™ N˛“oz “{Ê p(x) N˛Áz q(x) Ãz uå:∆z  ßÁT uN˛ÆÁ \ÁoÁ “{@ EsƒÁ

p(x) N˛Á q (x) TÏmåQlg “{@

GtÁ“∫m -10.  3x2 – x3 – 3x + 5 N˛Áz x – 1 – x2, ßÁT tyu\L EÁ{∫ ßÁT N˛¬åuƒuá N˛y \ÁÂY
N˛yu\L@
“¬ : ÜÆÁå tyu\L uN˛ ty “ÏF| §“ÏúutÆÁÂ ™ÁåN˛ øú ™ı å“yÊ “{@ ßÁT úÓ∫Á N˛∫åz Nz̨  u¬L Ãƒ|üs™ “™
ßÁ[Æ EÁ{∫ ßÁ\N˛ N˛Áz GåNz̨  VÁoÁÊN˛ Nz̨  Eƒ∫Áz“m N¿̨ ™ ™ı uƒßÁu\o N˛∫oz “̄@ Eƒ∫Áz“y (decreasing)
N¿̨ ™ ™ı u¬Qoz “{@

Eo:, ßÁ[Æ = – x3 + 3x2 – 3x + 5 EÁ{∫

ßÁ\N˛ = – x2 + x – 1.

ßÁT üuN¿̨ ÆÁ tÁu“åy EÁz∫ §oÁF| TF| “{@ “™ Æ“ÁÂ N˛“
ÃN˛oz “{Ê uN˛ ∆z ¢˛¬ N˛Á VÁoÁÊN˛, ßÁ[Æ (–x2 + x –1)  Nz̨
VÁoÁÊN˛ Ãz N˛™ “{@

FÃu¬L, ßÁT¢˛¬ = x – 2, ∆z ¢˛¬ = 3.

E§, ßÁ[Æ = ßÁ\N˛ × ßÁT¢˛¬+ ∆z ¢˛¬

= (–x2 + x – 1) (x – 2) + 3

= – x3 + x2 – x + 2x2 – 2x + 2 + 3

= – x3   +  3x2  – 3x + 5

FÃ üN˛Á∫, ßÁTN˛¬å uƒuá N˛y \ÁÂY N˛y TF|@
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GtÁ“∫m -11. §“Ïúty 2x4 – 3x3 – 3x2 + 6x – 2 Nz̨  Ãßy ∆ÓãÆÁı N˛Áz rÁo N˛yu\L, Æut EÁú \Áåoz
“{ uN˛ FÃNz̨  ∆ÓãÆÁı ™ı Ãz tÁz ∆ÓãÆ 2  EÁ{∫ – 2 “̄@

“¬ : MÆÁıuN˛ FÃNz̨  tÁz ∆ÓãÆ 2  EÁ{∫ – 2  “{ FÃu¬L “™ FÃz  (x – 2  ) (x + 2 ) = x2 – 2

Ãz ßÁT tz ÃN˛oz “{@

ßÁT¢˛¬ N˛Á üs™ út  
4

2
2

2 2x x
x

=

ßÁT¢˛¬ N˛Á tΩuƒoyÆ út  
3

2

3 3x x
x

−
=−

ßÁT¢˛¬ N˛Á owoyÆ út  
2

2 1x
x

=

FÃu¬L, 2x4 – 3x3 – 3x2 + 6x – 2 = (x2 – 2) (2x2 – 3x + 1).

E§, ™ÜÆút –3x, Nz̨  uƒßÁ\å tΩƒÁ∫Á “™ 2x2 – 3x + 1 Nz̨  TÏmå Qlg (2x – 1) (x – 1)

üÁõo N˛∫ ÃN˛oz “{@ Eo:, FÃNz̨  ∆ÓãÆ x = 
1
2  EÁ{∫ x = 1 “{@ FÃu¬L, utÆz “ÏL §“Ïúty Nz̨  ∆ÓãÆ  2 ,

– 2 ,  1 EÁ{∫ 1
2

 “̄@

               E•ÆÁÃ – 3.4– 3.4– 3.4– 3.4– 3.4

1. §“Ïúty p(x) N˛Áz §“Ïúty q(x) Ãz ßÁT tyu\L EÁ{∫ uå©å ™ı Ãz ünÆzN˛ Nz̨  ßÁT¢˛¬ EÁ{∫ ∆z 
rÁo N˛yu\L:

(i) p(x) = x3 – 3x2 + 5x – 3, g(x) = x2 – 2

(ii) p(x) = x4 – 3x2 + 4x + 5, g(x) = x2 + 1 – x

(iii) p(x) = x4 – 5x + 6, g(x) = 2 – x2
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2. tΩuƒoyÆ §“Ïúty N˛Áz üs™ §“Ïúty Ãz ßÁT tzN˛∫ \ÁÂY N˛yu\L uN˛ uN˛Ã GtÁ“∫m ™ı üs™
§“Ïúty, tΩuƒoyÆ §“Ïúty N˛Á TÏmåQlg “{@
(i) t2 – 3, 2t4 + 3t3 – 2t2 – 9t – 12

(ii) x2 + 3x + 1, 3x4 + 5x3 – 7x2 + 2x + 2

(iii) x3 – 3x + 1, x5 – 4x3 + x2 + 3x + 1

3. 3x4 + 6x3 – 2x2 – 10x – 5  Nz̨  EãÆ Ãßy ∆ÓãÆÁı N˛Áz rÁo N˛yu\L@ Æut FÃNz̨  tÁz ∆ÓãÆ

5
3

 EÁ{∫ 5
3

−  “̄@

4.  x3 – 3x2 + x + 2  N˛Áz §“Ïúty g(x) Ãz ßÁT tzåz ú∫ ßÁT¢˛¬ EÁ{∫ ∆z  N¿̨ ™∆:  x – 2 EÁ{∫
– 2x + 4, üÁõo “Ázoz “{Ê@ g(x) rÁo N˛yu\L@

5. §“Ïúty p(x), g(x), q(x) EÁ{∫ r(x), Nz̨  GtÁ“∫m tyu\L \Áz ßÁT N˛¬åuƒuá N˛Áz ÃÊoÏ…b N˛∫oz
“{ EÁ{∫

(i)   p(x) N˛Á VÁoÁÊN˛  =  q(x) N˛Á VÁoÁÊN˛  (ii) q(x) N˛Á VÁoÁÊN˛ = r(x) N˛Á VÁoÁÊN˛

(iii) r(x)  N˛Á VÁoÁÊN˛ = 0

               ƒ{N˛u¡úN˛ E•ÆÁÃ (Optional Exercise)
     [Æ“ E•ÆÁÃ ú∫yqÁ ™ı Ãu©™u¬o å“yÊ “{@]

1. \ÁÂY N˛yu\L uN˛ åyYz utÆz “ÏL VåyÆ §“Ïúty Nz̨  EÁTz ty TF| ÃÊPÆÁEÁzÊ Nz̨  ∆ÓãÆ “{Ê@ ünÆzN˛
GtÁ“∫m ™ı, GåNz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY ÃÊ§Êá N˛y ßy \ÁÂY N˛yu\L@

(i)  2x3 + x2 – 5x + 2 ; (
1
2 , 1, –2) (ii)  x3 – 3x2 + 3x – 1 ; (1, 1, 1)

2. VåyÆ §“Ïúty rÁo N˛yu\L u\ÃNz̨  ∆ÓãÆÁı N˛Á ÆÁzT, tÁz ∆ÓãÆÁı N˛Á TÏmÁ LN˛ ÃÁs ¬zoz “ÏL,
FÃNz̨  TÏmå¢˛¬ N˛Á ÆÁzT, EÁ{∫ ∆ÓãÆÁı N˛Á TÏmå¢˛¬ N¿̨ ™∆: 2, –7, –14 “{@

3. Æut §“Ïúty x3 – 3x2 + x + 1 Nz̨  ∆ÓãÆ a – b, a, a + b “{ oÁz a EÁ{∫ b rÁo N˛yu\L@

4. Æut §“Ïúty x4 – 6x3 – 26x2 + 138x – 35 Nz̨  tÁz ∆ÓãÆ  2 ± 3 , “Áz oÁz EãÆ ∆ÓãÆÁı N˛Áz rÁo
N˛yu\L@

5. Æut §“Ïúty x4 – 6x3 – 16x2 + 25x + 10  N˛Áz tÓÃ∫y §“Ïúty x2 – 2x + k, Ãz ßÁT tzåz ú∫
∆z  x + a, üÁõo “ÁzoÁ “{@ k EÁ{∫ a rÁo N˛yu\L@

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo7 67 67 67 67 6

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

          “™åz MÆÁ YYÁ| N˛y

   FÃ EÜÆÁÆ ™ı EÁúåz uå©å §ÁoÁı N˛Áz újÁ “{ :
1. VÁoÁÊN˛ 1, 2 EÁ{∫ 3 N˛y §“ÏúutÆÁÂ N¿̨ ™∆: ∫{uQN˛, tΩuƒVÁoyÆ EÁ{∫ VåyÆ §“ÏúutÆÁÂ N˛“¬Áoy “{@
2. ƒÁÀouƒN˛ TÏmÁÊN˛Áz Nz̨  ÃÁs x ™ı LN˛ tΩuƒVÁoyÆ §“Ïúty N˛Á øú ax2 + bx + c, ∫“oÁ “{ \“ÁÂ

a ≠ 0  EÁ{∫ a, b, c ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{Ê@
3. §“Ïúty  p(x) Nz̨  ∆ÓãÆ, Gå u§ãtÏEÁzÊ Nz̨  x- uåtz|∆ÁÊN˛ ∫“oz “{ \Áz y = p(x) Nz̨  EÁ¬zQ ™ı

X-Eq N˛Áz üuoXZzt N˛∫oz “{Ê@
4. tΩuƒVÁoyÆ §“Ïúty Nz̨  EuáN˛o™ ∆ÓãÆ 2 EÁ{∫ VåyÆ §“Ïúty Nz̨  EuáN˛o™ ∆ÓãÆ  3 ∫“

ÃN˛oz “{Ê@
5. Æut tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c, a ≠ 0 Nz̨  ∆ÓãÆ  α EÁ{∫ β “Áz oÁz

α + β = –
b
a , αβ = 

c
a .

6. Æut VåyÆ §“Ïúty ax3 + bx2 + cx + d, a ≠ 0 Nz̨  ∆ÓãÆ α, β, γ “Áz oÁz

α + β + γ = 
b

a
−

,

αβ + βγ + γα = 
c
a ,

EÁ{∫ αβγ = 
d

a
−

.

7. ßÁTN˛¬å uƒuá Àú…b N˛∫oy “{ uN˛ N˛ÁzF| ßy ty “ÏF| §“Ïúty p(x) EÁ{∫ N˛ÁzF| E-∆ÓãÆ §“Ïúty
g(x) Nz̨  u¬L, §“Ïúty  q(x) EÁ{∫ r(x) FÃ üN˛Á∫ ∫“oy “{ uN˛

p(x) = g(x) q(x) + r(x),

Ohm±   r(x) = 0 ¶m  r(x) H$m KmV <  g(x) H$m KmV,  ¶{X  r(x) ≠ 0.

üÀoÁuƒo úu∫ÆÁz\åÁ
tΩuƒVÁoyÆ §“Ïúty - §“Ïúty N˛Á ∆ÓãÆ, ∫zQyÆ üt∆|å

uƒußãå uÀsuoÆÁı ™ı §“Ïúty ax2 + bx + c N˛Á EÁ∫zQ QÎYåÁ @
  (i)   a > 0 (ii) a < 0 (iii)  a = 0 (iv)  b > 0 (v)  b < 0

(vi)   b = 0 EÁ∫zQ ú∫ ubõúmy u¬uQL @
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4.1  4.1  4.1  4.1  4.1  üÀoÁƒåÁ
LN˛ utå uÃ∫y GÃNz̨  uúoÁ\y Nz̨  ÃÁs LN˛ úÏÀoN˛ N˛y tÓN˛Áå ú∫ TF| EÁ{∫ 3 N˛ÁuúÆÁÂ EÁ{∫  2

úzå Q∫yty@ FÃNz̨  u¬L GÃNz̨  uúoÁ\y åz D80 utL@ GÃN˛y Ã“z¬y ¬fl™y N˛Áz N˛ÁuúÆÁÂ EÁ{∫ úzå úÃÊt
EÁL@ Eo: GÃåz GÃy üN˛Á∫ N˛y 4 N˛ÁuúÆÁÂ EÁ{∫ 3 úzå D110 ™ı Q∫ytz@ úÏå: GÃN˛y˛ Ã“úÁey ª§yåÁ
N˛Áz úzå Q∫ytåÁ “{ EÁ{∫ \ÁzÃz¢˛ N˛Áz N˛ÁuúÆÁÂ Q∫ytåÁ “{@ Gã“Áıåz uÃ∫y N˛Áz LN˛ úzå N˛Á ™Ó¡Æ EÁ{∫ 1
N˛Áúy N˛Á ™Ó¡Æ úÓZÁ@ ú∫ãoÏ uÃu∫ N˛Áz 1 úzå N˛Á ™Ó¡Æ EÁ{∫ 1 N˛Áúy N˛Á ™Ó¡Æ E¬T Ãz rÁo å“yÊ sÁ@
Få ƒÀoÏEÁzÊ N˛Á ™Ó¡Æ ƒz N{̨ Ãz rÁo N˛∫ ÃN˛oz “{?

FÃ GtÁ“∫m ™ı, 1 N˛Áúy EÁ{∫ 1 úzå N˛Á ™Ó¡Æ rÁo å“Î “{@ Æz ErÁo úu∫™Ám “{@ “™Á∫z t{uåN˛
\yƒå ™ı LzÃy N˛F| uÀsuoÆÁÂ EÁoy “{@

     uƒYÁ∫ N˛yu\L - YYÁ| N˛yu\L@
åyYz tÁz uÀsuoÆÁÂ ty “ÏÆy “{ :

(i) uN˛Ãy uåu≈Yo utå ú∫ 1 uN˛.T¿Á EÁ¬Ó EÁ{∫ 2 uN˛.T¿Á b™Áb∫ N˛Á ™Ó¡Æ D30 sÁ@ tÁz utå
ú≈YÁo, 2 uN˛.T¿Á. EÁ¬Ó EÁ{∫ 4 uN˛.T¿Á. b™Áb∫ N˛Á ™Ó¡Æ D66 úÁÆÁ TÆÁ@

(ii) L™. Nz̨ . åT∫ uƒtΩÆÁ¬Æ Nz̨  uN¿̨ Nz̨ b by™ Nz̨  u∆qN˛ åz D3900 ™ı 3 §¡¬z EÁ{∫ 6 Tıt Q∫ytz@
otão∫ GÃåz EÁ{∫  1 §¡¬Á EÁ{∫ 2 Tıt D1300 ™ı Q∫ytz@
ünÆzN˛ uÀsuo ™ı ErÁo ∫Áu∆ÆÁÂ ú“YÁuåL@ “™ tzQoz “{ uN˛ ünÆzN˛ uÀsuo ™ı tÁz ErÁo

∫Áu∆ÆÁÂ “Ê{@

4.1.1 4.1.1 4.1.1 4.1.1 4.1.1 “™ ErÁo úu∫™Ám N{̨ Ãz rÁo N˛∫ ÃN˛oz “{?
üÀoÁƒåÁ ™ı, uÃ∫y åz 3 N˛ÁuúÆÁÂ EÁ{∫ 2 úzå D80 ™ı Q∫yty@  1 N˛Áúy N˛Á ™Ó¡Æ EsƒÁ 1 úzå N˛Á

™Ó¡Æ “™ N{̨ Ãz rÁo N˛∫ ÃN˛oz “{?
ª§yåÁ EÁ{∫ \ÁzÃz„¢˛ åz EåÏ™Áå ¬TÁåz N˛Á üÆnå uN˛ÆÁ@ ª§yåÁ åz N˛“Á uN˛ ünÆzN˛ N˛Áúy N˛y

N˛y™o D25 “Áz ÃN˛oy “{@ o§ oyå N˛ÁuúÆÁı N˛y N˛y™o D75 “ÁzTy EÁ{∫ tÁz úzå N˛Á ™Ó¡Æ D5 “ÁzTÁ osÁ
ünÆzN˛ úzå D2.50 N˛Á “ÁzTÁ@

\ÁzÃz¢˛ N˛Áz üoyo “ÏEÁ uN˛ LN˛ úzå Nz̨  u¬L D2.50 §“Ïo N˛™ sz@ Æ“ N˛™ Ãz N˛™ D16 N˛y
“Ázåy YÁu“L@ o§ ünÆzN˛ N˛Áúy N˛y N˛y™o ßy D16 “ÁzTy@

Pair of  Linear Equations
in Two Variables4 tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™

(Pair of  Linear Equations in Two
Variables)

EÜÆÁÆ
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“™ tzQ ÃN˛oz “{ uN˛ N˛Áúy EÁ{∫ úzå Nz̨  LN˛ Ãz EuáN˛ ™Áå ÃÊßƒ “{ oÁuN˛ GåN˛Á NĮ̈ ¬ ™Ó¡Æ
D80 “ÁzoÁ “Áz@ Eo: “™ FåN˛Á ™Ó¡Æ N{̨ Ãz rÁo N˛∫ ÃN˛oz “{? u\Ã ™Ó¡Æ ú∫ uÃ∫y EÁ{∫ ¬fl™y åz
Gã“z Q∫ytÁ? Nz̨ ƒ¬ uÃ∫y N˛y uÀsuo N˛Á GúÆÁzT N˛∫oz “ÏL “™ ™Ó¡Æ rÁo å“y N˛∫ ÃN˛oz@ “™ı ¬fl™y
N˛y uÀsuo N˛Á ßy GúÆÁzT N˛∫åÁ EÁƒ≈ÆN˛ “{@

4.1.2 4.1.2 4.1.2 4.1.2 4.1.2 tÁzåÁı Ã™yN˛∫mÁı N˛Áz LN˛ ÃÁs GúÆÁzT N˛∫åÁ :
¬fl™y åz ßy GÃy üN˛Á∫ N˛y N˛ÁuúÆÁÂ EÁ{∫ úzå Q∫yty \{Ãz uÃ∫y åz Q∫yty@ GÃåz 4 N˛ÁuúÆÁÂ EÁ{∫

3 úzå Nz̨  u¬L  D110 utL@ Eo: “™Á∫z úÁÃ tÁz uÀsuoÆÁÂ “{ \Áz uå©åÁåÏÃÁ∫ uåøuúo N˛∫ ÃN˛oz “{:
(i) 3 N˛ÁuúÆÁÂ + 2 úzå N˛Á ™Ó¡Æ = D80.
(ii) 4 N˛ÁuúÆÁÂ + 3 úzå N˛Á ™Ó¡Æ = D110.

1 úzå EÁ{∫ 1 N˛Áúy N˛Á ™Ó¡Æ rÁo N˛∫åz Nz̨  u¬L MÆÁ FÃÃz “™z Ã“ÁÆoÁ u™¬zTy?
ª§yåÁ tΩƒÁ∫Á N˛uso ™Ó¡ÆÁı N˛Áz ¬yu\L@ Æut LN˛ N˛Áúy N˛Á ™Ó¡Æ D25 EÁ{∫  1 úzå N˛Á ™Ó¡Æ

D2.50 “{ o§,
4 N˛ÁuúÆÁı N˛Á ™Ó¡Æ : 4 × 25 = D100  “ÁzTÁ@
EÁ{∫ 3 úzå N˛Á ™Ó¡Æ : 3 × 2.50 = D7.50 “ÁzTÁ@

   Æut ª§yåÁ Ã“y “{ o§ ¬fl™y N˛Áz D100 + D7.50 =  D107.50 tzåz úgoz sz uN˛ãoÏ GÃåz D110 utL@
E§, \ÁzÃz¢˛ tΩƒÁ∫Á N˛uso ™Ó¡ÆÁı N˛Áz ¬yu\L@ o§, Æut@
N˛Áúy N˛Á ™Ó¡Æ D16 “Áz o§ 4 N˛ÁuúÆÁı N˛Á ™Ó¡Æ “ÁzTÁ : 4 × 16 = D64
EÁ{∫ Æut 1 úzå N˛Á ™Ó¡Æ D16 “Áz o§ 3 úzå N˛Á ™Ó¡Æ “ÁzTÁ : 3 × 16 = D 48
Æut \ÁzÃz¢˛ Ã“y “{ o§ ¬fl™y N˛Áz D64 + D48 = D112 tzåz úgoz sz uN˛ãoÏ Æ“ÁÂ GÃåz u\oåÁ

™Ó¡Æ YÏN˛ÁÆÁ GÃÃz EuáN˛ “{@ Eo: “™ MÆÁ N˛∫ıTz? N˛Áúy EÁ{∫ úzå N˛Á GuYo (exact) ™Ó¡Æ “™
N{̨ Ãz rÁo N˛∫oz “{?

(Æut “™Á∫z úÁÃ Nz̨ ƒ¬ LN˛ Ã™yN˛∫m “{ ú∫ãoÏ tÁz ErÁo úu∫™Ám (Y∫) “{, “™ §“Ïo Ãz “¬
rÁo N˛∫ ÃN˛oz “{@ Eo: \§ “™Á∫z úÁÃ tÁz Y∫ “{, o§ “™ı FÃN˛Á EtΩuƒoyÆ (unique) “¬ üÁõo
N˛∫åz Nz̨  u¬L N˛™ Ãz N˛™ tÁz ÀƒoÊfi Ã™yN˛∫mÁı N˛y EÁƒ≈ÆN˛oÁ “{@ ErÁo úu∫™Ám rÁo N˛∫åz N˛Á
LN˛ üN˛Á∫, üuoøú (Model) útΩáuo N˛Á GúÆÁzT “{@ FÃ útΩáuo ™ı, EÁÆo EsƒÁ EÁÆo Nz̨  ßÁTÁı
N˛Áz ErÁo úu∫™Ám N˛Áz uåtz|u∆o N˛∫åz Nz̨  u¬L GúÆÁzT ™ı u¬L \Áoz “{@ üuoøú útΩáuo N˛Á GúÆÁzT
N˛∫oz “ÏL üs™ uÀsuo N˛Á Eƒ¬ÁzN˛å N˛yu\L@)

ÃÁzúÁå-1 : N˛ÁuúÆÁı N˛Áz   EÁ{∫ úzå N˛Áz  tΩƒÁ∫Á uåut|…b N˛yu\L@

uÃ∫y åz 3 N˛ÁuúÆÁÂ EÁ{∫ 2 úzå D80 ™ı Q∫yty@

¬fl™y åz 4 N˛ÁuúÆÁÂ EÁ{∫ 3 úzå D110 ™ı Q∫yty@

D80

D110
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ÃÁzúÁå-2 : tÁzåÁz uÀsuoÆÁı ™ı, N˛ÁzF| LN˛ úu∫™Ám (™ÁfiÁ) §∫Á§∫ §åÁåz Nz̨  u¬L ™ÁfiÁEÁzÊ N˛Áz Ã™ÁåÏúÁo
™ı §jÁFL EsƒÁ VbÁFL@ Æ“ÁÂ “™ úzå N˛y ÃÊPÆÁ Ã™Áå §åÁoz “{@

ÃÁzúÁå 2 ™zÊ, “™ Ã∫¬ Ã™ÁåÏúÁo N˛Á Eƒ¬ÁzN˛å (reasoning) N˛∫oz “{@
MÆÁıuN˛ uÃ∫y 3 N˛ÁuúÆÁÂ EÁ{∫ 2 úzå D80 ™ı Q∫yty@ FÃu¬L 9 N˛ÁuúÆÁÂ EÁ{∫ 6 úzå Nz̨  u¬L:
3 × 3 = 9 N˛ÁuúÆÁÂ EÁ{∫ 3 × 2 = 6 úzå N˛Á ™Ó¡Æ “ÁzTÁ : 3 × 80 = D240   (1)

FÃy üN˛Á∫, ¬fl™y 4 N˛ÁuúÆÁÂ EÁ{∫ 3 úzå D110, ™ı Q∫yty@ FÃu¬L
2 × 4 = 8 N˛ÁuúÆÁÂ EÁ{∫ 2 × 3 = 6 úzå N˛Á ™Ó¡Æ “ÁzTÁ : 2 × 110 = D220   (2)

(1) EÁ{∫ (2), oÏ¬åÁ N˛∫åz ú∫, “™ EÁÃÁåy Ãz 1 EuáN˛ N˛Áúy N˛Á ™Ó¡Æ §oÁ ÃN˛oz “{ :
` 240 - ` 220 = ` 20. Eo: LN˛ N˛Áúy N˛Á ™Ó¡Æ ` 20 “{@
Eo:, LN˛ N˛Áúy N˛Á ™Ó¡Æ D20 “{@ uÃ∫y 3 N˛ÁuúÆÁÂ EÁ{∫  2 úzå D80 ™ı Q∫yty@ MÆÁıuN˛˛ 1 N˛Áúy

N˛Á ™Ó¡Æ D 20 “Ázåz Nz̨  N˛Á∫m,  3 N˛ÁuúÆÁı N˛Á ™Ó¡Æ D 60 “ÁzTÁ@ Eo: 2  úzå N˛Á ™Ó¡Æ D 80 - D60 = D20.

FÃu¬L 1 úzå N˛Á ™Ó¡Æ   D20 ÷ 2 = D10.

Få ™Ó¡ÆÁı N˛Á GúÆÁzT “™ ¬fl™y N˛y uÀsuo ™ı N˛∫åz N˛Á üÆnå N˛∫oz “{@ 4 N˛ÁuúÆÁı N˛Á ™Ó¡Æ
D80 EÁ{∫ 3 úzå N˛Á ™Ó¡Æ D 30 EsÁ|o NĮ̈ ¬ ™Ó¡Æ D110, “ÁzoÁ “{, \Áz ÃnÆ “{@

Hú∫ N˛y TF| YYÁ| EÁ{∫ TmåÁ Ãz Æ“ Àú…b “{ uN˛ ÆsÁs| LN˛ (EtΩuƒoyÆ ÆÁ  unique) “¬
üÁõo N˛∫åz Nz̨  u¬L “™ı N˛™ Ãz N˛™ <<tÁz ÀƒoÊfi, Ã™Áå Y∫Áı Nz̨  ∫{uQN˛ Ã™yN˛∫mÁı>> (two
independent linear equations) N˛y EÁƒ≈ÆN˛oÁ “{@

ÃÁ™ÁãÆo:, ax + by + c = 0 \“ÁÂ a, b, c ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{ EÁ{∫ \“ÁÂ a EsƒÁ b ™ı N˛™ Ãz
N˛™ LN˛ E∆ÓãÆ “Áz, FÃ øú N˛Á Ã™yN˛∫m x EÁ{∫ y ™ı <<tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫m>> (Linear
Equation in two variables) N˛“¬ÁoÁ “{@

     üÆÁÃ N˛yu\L@

uå©å ü≈åÁz ™zÊ Ã“y uƒN˛¡ú uYuã“o N˛yu\L@
  1. uå©å Ã™yN˛∫mÁı ™ı N˛Á{åÃÁ ∫{uQN˛ Ã™yN˛∫m å“yÊ “{?

a) 5 + 4x = y+ 3 b) x+2y = y - x
c) 3 - x = y2+ 4 d) x + y = 0

D240
(3×D80)

(3 books × 3) 9 books (2 pens × 3) 6 pens

D220
(2×D110)

(4 books × 2) 8 books (3 pens × 2) 6 pens

123456
123456
123456úÏÀoNz˛

123456
123456
123456úÏÀoNz˛

12345
12345
12345úzå

123456
123456
123456úzå

123456
123456
123456úÏÀoNz˛

1234567
1234567
1234567úÏÀoNz˛

12345
12345
12345úzå

123456
123456
123456úzå

123456789
123456789
123456789
123456789
123456789
123456789
123456789

�240
(3 x �80)

12345678901
12345678901
12345678901
12345678901
12345678901
12345678901
12345678901

�220
(2 x �110)
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  2. uå©å ™ı Ãz N˛Á{åÃÁ LN˛ Y∫ ™ı ∫{uQN˛ Ã™yN˛∫m “{?
a) 2x + 1 = y - 3 b) 2t - 1 = 2t + 5

c) 2x - 1 = x2 d) x2 - x + 1 = 0

  3. uå©å ™z Ãz N˛Á{åÃy ÃÊPÆÁ, Ã™yN˛∫m 2(x + 3) = 18 Nz̨  u¬L “¬ “{?
a) 5 b) 6 c) 13 d) 21

  4. Ã™yN˛∫m 2x - (4 - x) = 5 - x  N˛Áz ÃÊoÏ…b N˛∫åzƒÁ¬Á x  N˛Á ™Áå “ÁzTÁ@
a) 4.5 b) 3 c) 2.25 d) 0.5

  5. Ã™yN˛∫m ̨ x - 4y= 5 N˛Áz :......... “{
a) “¬ å“y b) EtΩuƒoyÆ “¬
c) tÁz “¬ d) Eåão “¬

4.2 4.2 4.2 4.2 4.2 tÁz Y∫ ∫Áu∆ Nz̨  ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™Áı N˛Á “¬ (Solutions of Pairs of
Linear Equations in two variables)

N˛ÁuúÆÁı Nz̨  EÁ{∫ úzå Nz̨  úu∫uYo GtÁ“∫m ™ı, “™Á∫z úÁÃ uN˛oåz Ã™yN˛∫m sz? “™Á∫z úÁÃ tÁz
Ã™yN˛∫m sz EsƒÁ tÁz Y∫ ∫Áu∆ ™ı ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ sÁ@ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ Nz̨
“¬ N˛Á Es| MÆÁ “{?

Y∫ x EÁ{∫ y Nz̨  ™Ó¡ÆÁı N˛Á ÆÏS™ \Áz LN˛ ÃÁs Ã™yN˛∫mÁı ™ı Ãz ünÆzN˛ N˛Áz ÃÊoÏ…b N˛∫oÁ “{,
∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á “¬ N˛“¬ÁoÁ “{@

4.2.1 4.2.1 4.2.1 4.2.1 4.2.1 ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á “¬ rÁo N˛∫åz N˛y EÁ¬zQyÆ útΩáuo (Graphical
Method of finding solutions of a pair of Linear Equations):

tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ Nz̨  u¬L Ã™ÁáÁåÁı N˛y (“¬) ÃÊPÆÁ MÆÁ “ÁzTy? MÆÁ Æ“
EåÊo EsƒÁ EtΩuƒoyÆ Nz̨  å“Î “ÁıTz?

üÁ∫ÊußN˛ uƒßÁT ™ı “™åz ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛∫åz Nz̨  u¬L üuoøú útΩáuo N˛Á
GúÆÁzT uN˛ÆÁ@ E§ “™ Ã™yN˛∫mÁı N˛Áz “¬ N˛∫åz Nz̨  u¬L EÁ¬zQ N˛Á GúÆÁzT N˛∫ıTz@

™ÁåÁ uN˛ : a1x + b1y + c1 = 0, (a1
2 + b1

2 ≠ 0) EÁ{∫ a2x + b2y + c2 = 0;  (a2
2 + b2

2 ≠ 0) tΩuƒ-
Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ §åoÁ “{@

tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫m N˛Á EÁ¬zQ, LN˛ Ã∫¬ ∫zQÁ ∫“oy “{@ ∫zQÁ ú∫ uÀso u§ãtÏ \Áz
ƒÁÀouƒN˛ ÃÊPÆÁEÁzÊ (x, y) Nz̨  N¿̨ u™o ÆÏS™ Ãz uåtz| ÁÊN˛ “{, Ã™yN˛∫m Nz̨  “¬ ∫“oz “{@ EÁ{∫ ƒÁÀouƒN˛
ÃÊPÆÁ (x, y) Nz̨  N¿̨ u™o ÆÏS™ Ãz uåut|…b u§ãtÏ \Áz ∫zQÁ ú∫ å“yÊ “{, “¬ å“yÊ ∫“oz “{@

Æut LN˛ “y Ã™o¬ ™z tÁz ∫zQÁLÂ “{ oÁz Få™z N˛Á{åÃÁ ÃÊ§Êá ÃÊßƒ “Áz ÃN˛oÁ “{? FÃ ÃÊ§Êá N˛Á
™“nƒ MÆÁ “{?
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\§ tÁz ∫zQÁLÂ LN˛ “y Ã™o¬ ™ı QÎYy TF| “Áı o§ uå©å oyå uÀsuoÆÁı ™ı Ãz Nz̨ ƒ¬ N˛ÁzF| LN˛
uÀsuo ÃÊßƒ “{ :
i) tÁz ∫zQÁLÂ, LN˛ u§ãtÏ ú∫ üuoXZzt N˛∫åÁ ÃÊßƒ “{@

ii) tÁz ∫zQÁLÂ üuoXZzt å“y N˛∫ıTy EsÁ|o, ƒz Ã™ÁåÁão∫ “{@

iii) tÁz ∫zQÁLÂ ÃÊúÁoy (coincident) ∫“åÁ ÃÊßƒ “{@
(ƒÀoÏo: tÁzåÁÊz ∫zQÁÆı Ã™Áå “{@)
E§ “™ üs™ GtÁ“∫m Nz̨  Ã™yN˛∫mÁı N˛Áz x EÁ{∫ y Nz̨  útÁı ™ı u¬Qoz “{ \“ÁÂ LN˛ N˛Áúy N˛Á

™Ó¡Æ x EÁ{∫ LN˛ úzå N˛Á ™Ó¡Æ y “{@ o§ Ã™yN˛∫m “ÁıTz : 3x + 2y = 80 EÁ{∫ 4x + 3y = 110.

Ã™yN˛∫m  3x + 2y = 80 Nz̨  u¬L Ã™yN˛∫m  4x + 3y = 110 Nz̨  u¬L

x y = 
80 3

2
x−

(x, y) x y = 
110 4

3
x−

(x, y)

0 y = 
80 3(0)

2
−

 = 40 (0, 40) -10 y = 
110 4( 10)

3
− −

 = 50 (-10, 50)

10 y = 
80 3(10)

2
−

 = 25 (10, 25) 20 y = 
110 4(20)

3
−

 = 10 (20, 10)

20 y = 
80 3(20)

2
−

 = 10 (20, 10) 50 y = 
110 4(50)

3
−

 = -30 (50, -30)

30 y = 
80 3(30)

2
−

 = -5 (30, -5)

N Ą́uo|Æå Ã™o¬ ™ı Hú∫ Nz̨  u§ãtÏEÁzÊ N Ą́z EÁ¬zuQo
N˛∫åz Nz̨  ú≈YÁo, “™z úoÁ Y¬oÁ “{ uN˛ tÁz Ã∫¬ ∫zQÁLÂ u§ãtÏ
(20, 10) ú∫ üuoXZzt N˛∫oy “{@

x EÁ{∫ y Nz̨  ™Áå, Ã™yN˛∫mÁı ™ı üuo ÀsÁuúo
N˛∫åz ú∫ “™ı üÁõo “ÁzoÁ “{: 3(20) + 2(10) = 80 EÁ{∫
4(20) + 3(10) = 110.  \Áz tÁzåÁı Ã™yN˛∫mÁı N˛Áz ÃÊoÏ…b
N˛∫oÁ “{@

FÃ o∫“, EÁ¬zQyÆ útΩáuo tΩƒÁ∫Á uåáÁ|u∫o,
ünÆzN˛ N Ą́úy N Ą́ ™Ó¡Æ D20 EÁ{∫ ünÆzN˛ úzå N Ą́ ™Ó¡Æ D10
“{@ ÆÁt N˛yu\L uN˛ üuoøú útΩáuo N˛Á GúÆÁzT N˛∫oz
“ÏL  “™z Æ“y “¬ üÁõo “ÏEÁ sÁ@

MÆÁıuN˛ (20, 10) Æ“ Nz̨ ƒ¬ LN˛ ÃÁ™ÁãÆ u§ÊtÏ “{,
FÃ tΩuƒoyÆ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á Nz̨ ƒ¬ LN˛
“¬ “{@ LzÃz Ã™yN˛∫m, ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÃÏÃÊTo
(consistent) ÆÏS™ N˛“¬Áoz “{@ FåN˛Á  EtΩuƒoyÆ
“¬ ∫“oÁ “{@

X5 10-5-10 0 15 20 25 30 35 40 45 50
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E§, üs™ GtÁ“∫m tzuQL EÁ{∫ uƒYÁ∫ N˛∫oz “ÏL FÃ uƒßÁT N˛y YYÁ| N˛yu\Æz@ “™zÊ LN˛
uN˛¬Áz T¿Á™ EÁ¬Ó N˛Á ™Ó¡Æ EÁ{∫ LN˛ uN˛.T¿Á. b™Áb∫ N˛Á ™Ó¡Æ rÁo N˛∫åÁ “{@ ™ÁåÁ uN˛ 1 uN˛.T¿Á. EÁ¬Ó
N˛Á ™Ó¡Æ  Dx EÁ{∫ 1 uN˛.T¿Á. b™Áb∫ N˛Á ™Ó¡Æ Dy “{@ o§ Ã™yN˛∫m 1x+2y=30 EÁ{∫ 2x+4y=66 “ÁıTz@

Ã™yN˛∫m  x + 2y = 30 Nz̨  u¬L Ã™yN˛∫m 2x + 4y = 66 Nz̨  u¬L

x y = 
30

2
x−

(x, y) x y = 
66 2

4
x−

(x, y)

0 y = 
30 0

2
−

 = 15 (0, 15) 1 y = 
66 2(1)

4
−

 = 16 (1, 16)

2 y = 
30 2

2
−

 = 14 (2, 14) 3 y = 
66 2(3)

4
−

 = 15 (3, 15)

4 y = 
30 4

2
−

 = 13 (4, 13) 5 y = 
66 2(5)

4
−

 = 14 (5, 14)

6 y = 
30 6

2
−

 = 12 (6, 12) 7 y = 
66 2(7)

4
−

 = 13 (7, 13)

Æ“ÁÂ, “™ uå∫yqm N˛∫oz “{Ê uN˛, FÃ uÀsuo N Ą́
EÁ¬zQ tÁz Ã™ÁåÁão∫ ∫zQÁEÁzÊ tΩƒÁ∫Á uåtz|u∆o uN˛ÆÁ TÆÁ
“{@ MÆÁıuN˛ ∫zQÁLÂ üuoXZzt å“yÊ N˛∫oy “̄, Ã™yN˛∫mÁı N Ą́
ÃÊÆÏMo “¬ å“y ∫“oÁ@ FÃN Ą́ Es| “{ uN˛ EÁ¬Ó EÁ{∫
b™Áb∫ N Ą́ ™Ó¡Æ tÁzåÁı ™ı ußãå ∫“oÁ “{@ Æ“ “™ ƒÁÀouƒN˛
\yƒå ™ı ßy tzQoz “{Ê@ “™ EÁ∆Á å“yÊ N˛∫ ÃN˛oz  “̄ uN˛
ünÆzN˛ utå Ãu£\ÆÁı N Ą́ ™Ó¡Æ Ã™Áå ∫“zTÁ@ Æ“ úu∫ƒo|å∆y¬
∫“oÁ “{@ EÁ{∫ úu∫ƒo|å ßy ÀƒoÊfi ∫“oÁ “{@

LzÃz ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ u\åN˛Á ÃÊÆÏMo
“¬ å“yÊ “{, ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  EÃÊTo (in consistent)
ÆÏS™ N˛“¬Áoz “{@

tÓÃ∫z GtÁ“∫m N˛Áz uƒYÁ∫ N˛∫oz “ÏL, uƒßÁT N˛y
YYÁ| N˛∫oz “{Ê@ ™ÁåÁ uN˛ LN˛ §¡¬z (bat) N˛Á ™Ó¡Æ Dx
EÁ{∫ 1 Tıt ™Ó¡Æ Dy “{@ o§ “™ Ã™yN˛∫mÁı N˛Áz FÃ
üN˛Á∫ u¬Q ÃN˛oz “{:  3x + 6y = 3900 EÁ{∫ x + 2y =
1300.

Ã™yN˛∫m  3x + 6y = 3900 Nz̨  u¬L Ã™yN˛∫m x + 2y = 1300 Nz̨  u¬L

x y = 
3900 3

6
x−

(x, y) x y = 
1300

2
x−

(x, y)

100 y = 
3900 3(100)

6
−

 = 600 (100, 600) 100 y = 
1300 100

2
−

 = 600 (100, 600)

X1-1 0 2 3 4 65 7 8

6

7

8

9

10

11

12

13

14

15

-1

-2

16

17
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-2

1

2
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X100-100 0 200 300 400 600500

600

-100

-200

Y

XI

Y|

-200

100

200

300

400

500

700

200 y = 
3900 3(200)

6
−

 = 550 (200, 550) 200 y = 
1300 200

2
−

 = 550 (200, 550)

300 y = 
3900 3(300)

6
−

 = 500 (300, 500) 300 y = 
1300 300

2
−

 = 500 (300, 500)

400 y = 
3900 3(400)

6
−

 = 450 (400, 450) 400 y = 
1300 400

2
−

 = 450 (400, 450)

“™ tzQoz “{Ê uN˛ Ã™yN˛∫mÁı N˛Áz [ÆÁu™oyÆ
øú Ãz ÃÊúÁoy (coincident) ∫zQÁEÁzÊ tΩƒÁ∫Á t∆Á|ÆÁ
“{@ Æut Ã™yN˛∫mÁı Nz̨  “¬, GßÆuå…e (common)
u§ãtÏEÁzÊ tΩƒÁ∫Á utÆz \Áoz “{Ê, o§ FÃ uÀsuo ™ı
GßÆuå…b u§ãtÏ MÆÁ “{?

EÁ¬zQ Ãz “™ Eƒ¬ÁzN˛å N˛∫oz “{Ê uN˛ ∫zQÁ
ú∫ uÀso ünÆzN˛ u§ÊtÏ, tÁzåÁı Ã™yN˛∫mÁı N˛Á
GßÆuå…b “¬ “{@ MÆÁıuN˛˛ tÁzåÁı Ã™yN˛∫m Ã™oÏ¡Æ
“{ FÃu¬L FåNz̨  EåÊo “¬ ∫“oz “{Ê@ LzÃz Ã™yN˛∫mÁı
Nz̨  ÆÏS™Áı N˛Áz, tÁz Y∫Áı ™ı ∫{uQN˛ Ã™yN˛∫mÁı N˛Á
uåß|∫  (dependent) ÆÏS™ N˛“oz “{@

     üÆnå N˛yu\L@
Hú∫ utÆz “ÏL GtÁ“∫m ™ı, MÆÁ EÁú ünÆzN˛ §¡¬Á EÁ{∫ TÊzt N˛Á ™Ó¡Æ rÁo N˛∫ ÃN˛oz “̄?

     ÃÁzuYL - YYÁ| N˛yu\L@
    MÆÁ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á uåß|∫ ÆÏS™ “™z∆Á ÃÏÃÊTo (consistent) ∫“oÁ “{? MÆÁı?

     Æ“ N˛yu\L@

   1. uå©å Ã™yN˛∫mÁı H$mo AmcoI X²dmam Xem©H$a CZHo$ hc H$s MMm© {H${OE&
i) x - 2y = 0 ii) x + y = 2 iii) 2x - y = 4

3x + 4y = 20 2x + 2y = 4 4x - 2y = 6
  2. uå©å Ã™yN˛∫mÁı H$mo AmcoI X²dmam Xem©H$a CZHo$ hc H$s MMm© {H${OE&

x + 2y - 4 = 0 EÁ{∫ 2x + 4y- 12 = 0. oÁz FÃ uÀsuo N˛Áz [ÆÁu™oyÆ øú Ãz uåøuúo N˛∫oz “{@

4.2.3 4.2.3 4.2.3 4.2.3 4.2.3 Ã™yN˛∫mÁı Nz̨  ümÁ¬y N˛y üNw̨ uo EÁ{∫ TÏmÁÊN˛Áz (Coefficient) Nz̨  §yY ÃÊ§Êá
™ÁåÁ uN˛, tÁz Y∫Áı ™ı ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  utÆz “ÏL ÆÏS™ Nz̨  TÏmÁÊN˛ a1, b1, c1 EÁ{∫ a2, b2, c2

“{@ o§, Hú∫ Nz̨  GtÁ“∫mÁı ™ı 1 1

2 2

, a b
a b  EÁ{∫ 1

2

c
c  Nz̨  ™Áå u¬uQL EÁ{∫ oÏ¬åÁ N˛yu\L@

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo8 48 48 48 48 4

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

NĮ̈ Z GtÁ“∫m tzuQL :

GtÁ“∫m -1. utÆz TÆz Ã™yN˛∫mÁı N˛Á ÆÏS™ üuoXZzty, Ã™ÁåÁão∫ ÆÁ ÃÊúÁoy ∫zQÁEÁzÊ N˛Áz uåtz|u∆o N˛∫oÁ
“{, FÃN˛y \ÁÂY N˛yu\L@ Æut Ã™yN˛∫m ÃÏÃÊTo (consistent) “Áz oÁz “¬ rÁo N˛yu\L@

2x + y - 5 = 0,   3x - 2y - 4 = 0

“¬ :     1

2

2
3

a
a

= 1

2

1
2

b
b

=
−

1

2

5
4

c
c

−
=

−

MÆÓÂuN˛   1 1

2 2

a b
a b

≠ , FÃu¬L Æz üuoXZzty ∫zQÁLÂ “{@ Eo: Æ“ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÃÏÃÊTo ÆÏS™ “{@

Ã™yN˛∫m 2x + y = 5 Nz̨  u¬L Ã™yN˛∫m 3x - 2y = 4 Nz̨  u¬L

x y = 5 - 2x (x, y) x y = 
4 3

2
x−

−
(x, y)

0 y = 5 - 2 (0) = 5 (0, 5) 0 y = 
4 3(0)

2
−
−

 = -2 (0, -2)

1 y = 5 - 2(1) = 3 (1, 3) 2 y = 
4 3(2)

2
−
−

 = 1 (2, 1)

2 y = 5 - 2(2) = 1 (2, 1) 4 y = 
4 3(4)

2
−
−

 = 4 (4, 4)

3 y = 5 - 2(3) = -1 (3, -1)
4 y = 5 - 2(4) = -3 (4, -3)

aoImAm| H$m ¶w½‘
1

2

a
a

1

2

b
b

1

2

c
c AZwnmVm§o H$s ~rOJ{UVr¶ Amco{I¶ hc

VwcZm {dícofU {ZX}eZ

1. 3x+2y–80=0
3
4

2
3

80
110

−
−

1 1

2 2

a b
a b

≠ gwg§JV Am¡a à{VÀN>o{XV EH$ hc

  4x+3y–110=0 {Zam{lV

2. 1x+2y–30=0
1
2

2
4

30
66

−
−

1 1 1

2 2 2

a b c
a b c

= ≠ Ag§JV g‘mZmÝVa hc Zhr

  2x+4y–66=0

3. 3x+6y=3900
3
1

6
2

3900
1300

1 1 1

2 2 2

a b c
a b c

= = gwg§JV Am¡a g§nmVr AZ§V Am¡a

    x+2y=1300 {Z ©̂a (Am{lV) AZoH$ hc
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Æ“ Ã™yN˛∫mÁı Nz̨  ÆÏS™
N˛Á EtΩuƒoyÆ “¬
(2,1) “{@

GtÁ“∫m -2. uå©å Ã™yN˛∫mÁı N˛Á ÆÏS™ ÃÏÃÊTo “{ ÆÁ å“yÊ, FÃN˛y \ÁÂY N˛yu\L@
3x + 4y = 2 EÁ{∫ 6x + 8y = 4.  EÁ¬zQyÆ uåøúm tΩƒÁ∫Á \ÁÂY N˛yu\L@

“¬ : 3x + 4y - 2 = 0,   6x+8y - 4 = 0
1

2

3 1
6 2

a
a

= = 1

2

4 1
8 2

b
b

= = 1

2

2 1
4 2

c
c

−
= =

−

MÆÁıuN˛  1 1 1

2 2 2

a b c
a b c

= = , FÃu¬Æz, Æz ÃÊúÁoy ∫zQÁLÂ “{Ê@ Eo: ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ uåß|∫
“{ EÁ{∫ FÃNz̨  Eåão “¬ “{Ê@

Ã™yN˛∫m 3x + 4y = 2 Nz̨  u¬L Ã™yN˛∫m 6x + 8y = 4 Nz̨  u¬L

x y = 
2 3

4
x−

(x, y) x y = 
4 6

8
x−

(x, y)

0 y = 
2 3(0)

4
−

 = 
1
2 (0, 

1
2  ) 0 y = 

4 6(0)
8

−
 = 

1
2 (0, 

1
2 )

2 y = 
2 3(2)

4
−

 = -1 (2, -1) 2 y = 
4 6(2)

8
−

 = -1 (2, -1)

4 y = 
2 3(4)

4
−

 = -2.5 (4, -2.5) 4 y = 
4 6(4)

8
−

 = -2.5 (4, -2.5)

6 y = 
2 3(6)

4
−

 = -4 (6, -4) 6 y = 
4 6(6)

8
−

 = -4 (6, -4)

X1-1 0 2 3 4 65 7 8

6

7

8

-1

-2

Y

XI

Y|
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1

2

3

4

5

-3

(2, 1)
2x + y = 5

3x
 - 

2y
 =

 4
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GtÁ“∫m -3. Ã™yN˛∫m 2x-3y = 5 EÁ{∫ 4x-6y = 15 ÃÏÃÊTo “{Ê ÆÁ å“yÊ FÃN˛y \ÁÂY N˛yu\L@
EÁ¬zQyÆ uåøúm tΩƒÁ∫Á ßy \ÁÂY N˛yu\L@

“¬  : 4x-6y - 15 = 0 , 2x-3y - 5 = 0

1

2

4 2
2 1

a
a

= = 1

2

6 2
3 1

b
b

−
= =

−

1

2

15 3
5 1

c
c

-= =
-

1 1 1

2 2 2

a b c
a b c

= ≠

   Eo:, Ã™yN˛∫m EÃÊTo (in consistent) “{ EÁ{∫ FÃN˛Á EÁ¬zQ, Ã™ÁåÁão∫ ∫zQÁEÁzÊ N˛Á ∫“oÁ “{@

Ã™yN˛∫m 4x - 6y = 15 Nz̨  u¬L Ã™yN˛∫m 2x - 3y = 5 Nz̨  u¬L

x y = 
15 4

6
x-

-
(x, y) x y = 

5 2
3

x−
−

(x, y)

0 y = 
15 0 5

6 2
- -=

- (0, -2.5) 1 y = 
5 2(1) 1

3
- = -
- (1, -1)

3 y = 
15 4(3) 1

6 2
- -=
- (3, -0.5) 4 y = 

5 2(4) 1
3

- =
- (4, 1)

6 y = 
15 4(6) 3

6 2
- =
-

(6, 1.5) 7 y = 
5 2(7) 3

3
- =
-

(7, 3)

X1-1 0 2 3 4 65 7 8
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Æ“ N˛yu\L@
  utÆz TÆz Ã™yN˛∫mÁı N˛y oÁu¬N˛Á ™ı ünÆzN˛ N˛Áz Æ“ tzQåz Nz̨  u¬L \ÁÂY N˛yu\L uN˛ GåNz̨

EtΩuƒoyÆ “¬, Eåão “¬ “{ EsƒÁ “¬ å“yÊ “{Ê@ Fã“zÊ EÁ¬zQ tΩƒÁ∫Á “¬ N˛yu\L@
(i) 2x+3y = 1 (ii) x + 2y = 6 (iii) 3x + 2y = 6

3x-y = 7 2x + 4y = 12 6x + 4y = 18

      üÆnå N˛yu\L@

  1. 'p' Nz̨  uN˛Ã ™Áå Nz̨  u¬L, uå©å Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á EtΩuƒoyÆ “¬ ∫“oÁ “{?
2x + py = - 5 EÁ{∫ 3x + 3y = - 6

  2. 'k' N˛Á ™Áå rÁo N˛yu\L u\ÃNz̨  u¬L Ã™yN˛∫mÁı N˛Á ÆÏS™ 2x - ky + 3 = 0, 4x + 6y - 5 =0
Ã™ÁåÁão∫ ∫zQÁEÁzÊ N˛Á uåøúm N˛∫oÁ “{@

  3. 'k' N z̨̨  uN˛Ã ™Áå Nz̨  u¬L, 3x + 4y + 2 = 0 EÁ{∫ 9x + 12y + k = 0 Ã™yN˛∫mÁı N˛Á ÆÏS™,
ÃÊúÁoy ∫zQÁEÁzÊ N˛Á uåøúm N˛∫oÁ “{?

  4. 'p' Nz̨  uN˛Ã ™Áå Nz̨  u¬L uå©å ∫{uQN˛ Ã™yN˛∫mÁı N˛Áz ÆÏS™ Nz̨  EåÊo “¬ ∫“oz “{?
px + 3y - (p - 3) = 0, 12x + py - p = 0

EÁ{∫ NĮ̈ Z GtÁ“∫mÁı N˛Áz tzuQL@
GtÁ“∫m-4. LN˛ §TyYz ™ı NĮ̈ Z ßÁ̄Ê∫z EÁ{∫ ¢Ǫ́ ¬ “̄@ Æut ünÆzN˛ ¢Ǫ́ ¬ ú∫ LN˛ ßÁ̄∫Á §{eÁ “Áz o§ LN˛
¢Ǫ́ ¬ QÁ¬y ∫“oÁ “{@ ßÁ{∫Áı N˛y ÃÊPÆÁ EÁ{∫ ¢Ǫ́ ¬Áı N˛y ÃÊPÆÁ §oÁFL@
“¬ : ™ÁåÁ uN˛ ßÁ{∫Áı N˛y ÃÊPÆÁ = x EÁ{∫

¢Ǫ́ ¬Áı N˛y ÃÊPÆÁ = y
Æut LN˛ ßÁ̄∫Á ünÆzN˛ ¢Ǫ́ ¬ ú∫ §{eoÁ “{ oÁz LN˛ ¢Ǫ́ ¬ QÁ¬y §YoÁ “{@ Eo:,  x = y + 1

X1-1 0 2 3 4 65 7 8
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EsƒÁ x - y - 1 = 0 ... (1)
Æut tÁz ßÁ̄Ê∫z ünÆzN˛ ¢Ǫ́ ¬ ú∫ §{ez oÁz 1 ¢Ǫ́ ¬ QÁ¬y ∫“oÁ “{@ Eo:, x = 2(y- 1)
EsƒÁ x - 2y+2 = 0 ... (2)

Ã™yN˛∫m x - y - 1 = 0 Nz̨  u¬L Ã™yN˛∫m x - 2y + 2 = 0 Nz̨  u¬L

x y = x - 1 (x, y) x y = 
2

2
x +

(x, y)

0 y = 0 - 1 = -1 (0, -1) 0 y = 
0 2

2
+

 = 1 (0, 1)

1 y = 1 - 1 = 0 (1, 0) 2 y = 
2 2

2
+

 = 2 (2, 2)

2 y = 2 - 1 = 1 (2, 1) 4 y = 
4 2

2
+

 = 3 (4, 3)

3 y = 3 - 1 = 2 (3, 2) 6 y = 
6 2

2
+

 = 4 (6, 4)

4 y = 4 - 1 = 3 (4, 3)

FÃu¬L, 4 ßÁ̄Ê∫z EÁ{∫ 3 ¢Ǫ́ ¬ “{@
GtÁ“∫m-5. LN˛ EÁÆoÁN˛Á∫ ßÓQlg N˛Á úu∫™Áú 32 ™y. “{@ Æut FÃN˛y ¬©§ÁF| 2 ™y. Ãz §jÁF|
\ÁÆz EÁ{∫ YÁ{gÁF| 1 ™y. N˛™ N˛∫ ty \ÁÆz, o§ ßÓQlg N˛Á qzfi¢˛¬ Ã™Áå ∫“oÁ “{@ ßÓQlg N˛y ¬©§ÁF|
EÁ{∫ YÁ{gÁF| rÁo N˛yu\L@
“¬ : ™ÁåÁ uN˛ EÁÆoÁN˛Á∫ ßÓQlg N˛y ¬©§ÁF| EÁ{∫ YÁ{gÁF| N¿̨ ™∆: l EÁ{∫ b “{@

qzfi¢˛¬ = lb EÁ{∫ úu∫™Áú = 2(l + b) = 32 ™y.
l + b = 16 EsƒÁ   l + b - 16 = 0 ...   (1)

X1-1 0 2 3 4 65 7 8
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(4, 3)

x -
 y 

- 1
 = 0

x - 2
y + 2 = 0
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\§ ¬©§ÁF| 2 ™y. Ãz §jÁF| \ÁL oÁz åF| ¬©§ÁF| (l + 2) “ÁzTy@ EÁ{∫ YÁ{gÁF| 1 ™y. Ãz N˛™ N˛∫
ty \ÁÆz oÁz YÁ{gÁF| (b - 1)
o§, qzfi¢˛¬ = (l + 2) (b - 1)
MÆÁıuN˛ qzfi¢˛¬ ™ı N˛ÁzF| úu∫ƒo|å å“yÊ “ÁzoÁ “{@

 (l + 2) (b - 1) = lb
lb - l +2b - 2 = lb EsƒÁ lb - lb = l - 2b + 2
l - 2b + 2 = 0 ...  (2)

Ã™yN˛∫m l + b - 16 = 0 N z̨̨  u¬L Ã™yN˛∫m l - 2b + 2 = 0 Nz̨  u¬L

l b = 16 - l (l, b) l b = 
2

2
l +

(l, b)

6 b = 16 - 6 = 10 (6, 10) 6 b = 
6 2

2
+

 = 4 (6, 4)

8 b = 16 - 8 = 8 (8, 8) 8 b = 
8 2

2
+

 = 5 (8, 5)

10 b = 16 - 10 = 6 (10, 6) 10 b = 
10 2

2
+

 = 6 (10, 6)

12 b = 16 - 12 = 4 (12, 4) 12 b = 
12 2

2
+

 = 7 (12, 7)

14 b = 16 - 14 = 2 (14, 2) 14 b = 
14 2

2
+

 = 8 (14, 8)

Eo:, ßÓQlg N˛y ™Ó¬ ¬©§ÁF| 10 ™y. “{ EÁ{∫ FÃN˛y YÁ{gÁF| 6 ™y. “{@
   X-Eq ú∫ ¬©§ÁF| Nz̨  ™Áú EÁ{∫ Y- Eq ú∫ YÁ{gÁF| N z̨̨  ™Áú ¬zN˛∫, “™zÊ uå©å EÁ¬zQ üÁõo “ÁzoÁ “{@

X2-1 0 4 6 8 1210 14 16

-1

-2

Y

XI

Y|

-2

2

4

6

8

-3

-4

10

12

14

16 18

(10, 6)

l - 2
b + 2 = 0

l + b - 16 = 0SCERT TELA
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          E•ÆÁÃ - 4.1- 4.1- 4.1- 4.1- 4.1

1. 1 1 1

2 2 2

,  ,  a b c
a b c , EåÏúÁoÁı N˛y oÏ¬åÁ N˛∫oz “ÏL, uå©å ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™Áı tΩƒÁ∫Á

uåøuúo ∫zQÁLÂ, uN˛Ãy u§ãtÏ ú∫ üuoXZzt N˛∫oy “{Ê ÆÁ Ã™ÁåÁão∫ “{Ê EsƒÁ ÃÊúÁoy “{Ê, Æ“ rÁo
N˛yu\L@
a) 5x- 4y + 8 = 0 b) 9x+3y + 12 = 0 c) 6x - 3y + 10 = 0

7x+6y-9 = 0 18x+6y + 24 = 0 2x - y + 9 = 0
2. {ZåZ g‘rH$aU gwg§JV Am¡a {Z ©̂a gwg§JV Am¡a {Z ©̂a Zhr ahZo dmco Am¡a Ag§JV h¡ BgH$s Om±M {H$[OE

Am¡a AmcoI X²dmam hc {H${OE&

a) 3x+2y=5 b) 2x - 3y = 8 c)
3 5
2 3

x y+  = 7

2x - 3y=7 4x - 6y = 9 9x - 10y=12

d) 5x-3y = 11 e)
4
3

x +2y = 8 f) x + y = 5

-10x+6y = -22 2x+3y = 12 2x+2y = 10
g) x - y = 8 h) 2x + y-6 = 0 i) 2x-2y - 2 = 0

3x-3y = 16 4x-2y- 4 = 0 4x-4y- 5 = 0
3. åz“Á NĮ̈ Z ú̄b EÁ{∫ ÀN˛b| Q∫ytåz Nz̨  u¬L LN˛ <XþH$mZ> ™ı TF|@ \§ GÃNz̨  tÁzÀo åz GÃz úÓZÁ uN˛

GÃåz ünÆzN˛ uN˛oåz Q∫ytz o§ GÃåz G∫ utÆÁ, <<ÀN˛bΩ|Ã N˛y ÃÊPÆÁ, Q∫ytz “ÏL ú̄b N˛y ÃÊPÆÁ
N˛y tÏTÏåz Ãz tÁz N˛™ “{Ê@ osÁ ÀN˛bΩ|Ã N˛y ÃÊPÆÁ, Q∫ytz “ÏL ú̄b N˛y ÃÊPÆÁ Nz̨  YÁ∫ TÏmÁ Ãz YÁ∫
N˛™ “{Ê@>> åz“Á åz uN˛oåz ú̄b EÁ{∫ ÀN˛b| Q∫ytz Æ“ \Áååz Nz̨  u¬L GÃNz̨  tÁzÀo N˛y Ã“ÁÆoÁ
N˛yu\L@

4. 10 ƒÎ N˛qÁ Nz̨   10 ZÁfiÁı åz Tumo N˛y NǪ́ b ü≈åÁƒ¬y (quiz) ™zÊ ßÁT u¬ÆÁ@ Æut ¬‰guN˛ÆÁı N˛y
ÃÊPÆÁ ¬gN˛Áı N˛y ÃÊPÆÁ Ãz  4 EuáN˛ “{ oÁz NǪ́ b ü≈åÁƒ¬y ™ı ßÁT u¬L “ÏL ¬gN˛Áı N˛y ÃÊPÆÁ
EÁ{∫ ¬‰guN˛ÆÁı N˛y ÃÊPÆÁ rÁo N˛yu\L@

5. 5 úzuãÃ¬ EÁ{∫ 7 úzå N˛Á NĮ̈ ¬ ™Ó¡Æ D50 “{ \§uN˛ 7  úzuãÃ¬ EÁ{∫ 5 úzå N˛Á NĮ̈ ¬ ™Ó¡Æ D46
“{@ LN˛ úzå N˛Á ™Ó¡Æ EÁ{∫ 1 úzuãÃ¬ N˛Á ™Ó¡Æ rÁo N˛yu\L@

6. LN˛ EÁÆoÁN˛Á∫ §TyYz N˛y ¬©§ÁF|, GÃN˛y YÁ{gÁF| Ãz 4 ™y. EuáN˛ “{@ EÁ{∫ úu∫™Áú N˛Á EÁáÁ
ßÁT 36 ™y. “{@ §TyYz N˛Á˛™Áú (dimensions) rÁo N˛yu\L@

7. “™Á∫z úÁÃ ∫{uQN˛ Ã™yN˛∫m 2x + 3y - 8 = 0 “{@ LN˛ tÓÃ∫Á tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫m FÃ
üN˛Á∫ u¬uQL uN˛ §åz “ÏL ÆÏS™ N˛Á EÁ¬zQyÆ uåøúm, üuoXZzty ∫zQÁLÂ “Áz@
E§, EÁ{∫ tÁz ∫{uQN˛ Ã™yN˛∫m FÃ üN˛Á∫ Nz̨  u¬uQL uN˛ utL “ÏL Ã™yN˛∫m Nz̨  ÃÁs LN˛
Ãz <<Ã™ÁåÁão∫ ∫zQÁEÁzÊ>> N˛Á ÆÏS™ §åz EÁ{∫ tÓÃ∫z Nz̨  ÃÁs <<ÃÊúÁoy ∫zQÁLÂ>> §å \ÁL@
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8. Æut LN˛ EÁÆo N˛y ¬©§ÁF| 5 FN˛ÁF| Ãz N˛™ N˛y \ÁÆz EÁ{∫ YÁ{gÁF| 2 FN˛ÁFÆÁı Ãz §jÁF| \ÁL oÁz
FÃN˛Áz qzfi¢˛¬ ™ı 80 ƒT| FN˛ÁF| N˛y N˛™y “Ázoy “{@ Æut “™ FÃN˛y ¬©§ÁF| ™ı 10 FN˛ÁF| Ãz §jÁzo∫y
N˛y EÁ{∫ YÁ{gÁF| N˛Áz 5 FN˛ÁF| Ãz N˛™ N˛∫ ty oÁz qzfi¢˛¬ ™ı 50 ƒT| FN˛ÁF| N˛y §jÁzo∫y “ÁzTy@
EÁÆo N˛y ¬©§ÁF| EÁ{∫ YÁ{gÁF| rÁo N˛yu\L@

9. 10 ƒÎ N˛qÁ ™ı, Æut ünÆzN˛ §ıY (bench) ú∫ 3 ZÁfi §{eoz “{Ê, oÁz LN˛ ZÁfi Nz̨  u¬L ÀsÁå
Gú¬£á å“yÊ ∫“oÁ “{@ Æut LN˛ §ıY ú∫ 4 ZÁfi §{eoz “{Ê oÁz LN˛ oPo QÁ¬y ∫“oÁ “{@ GÃ
N˛qÁ ™ı ZÁfiÁı N˛y ÃÊPÆÁ EÁ{∫ oPoÁı N˛y ÃÊPÆÁ rÁo N˛yu\L@

4.3 4.3 4.3 4.3 4.3 ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ Nz̨  u¬L “¬ rÁo N˛∫åz N˛y §y\TumoyÆ útΩáuoÆÁÂ
(Algebraic Methods of Finding the solutions for a pair of Linear Equations) :

“™åz ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ EÁ¬zQ tΩƒÁ∫Á N{̨ Ãz “¬ N˛∫oz “{Ê, ÃyQÁ “{@ ú∫ãoÏ, EÁ¬zQ
útΩáuo LzÃy uÀsuoÆÁı ™ı ÃÏuƒáÁ\åN˛ å“yÊ ∫“oy \“ÁÂ “¬ N˛Áz uåøuúo N˛∫åz ƒÁ¬z u§ãtÏ Nz̨  uåtz|∆ÁÊN˛

úÓmÁ̇N˛ å“yÊ “Ázoz@ GtÁ“∫m Nz̨  u¬L, \§ “¬  ( 3 , 2 7 ),  (- 1.75, 3.3),  (
4

13 , 
1

19 )  EÁut Nz̨  øú

™ı “ÁzoÁ “{@ LzÃz uåtz|∆ÁÊN˛ újoz Ã™Æ, T¬uoÆÁÂ “Ázåz N˛y ÃÊßÁƒåÁ EuáN˛ ∫“oy “{@ MÆÁ N˛ÁzF|
ƒ{N˛u¡úN˛ útΩáuo, “¬ rÁo N˛∫åz Nz̨  u¬L “{? LzÃy uƒuƒá §y\TumoyÆ útΩáuoÆÁÂ “{, u\ÃN˛y E§
“™ YYÁ| N˛∫ıTz@
4.3.1 4.3.1 4.3.1 4.3.1 4.3.1 üuoÀsÁúåÁ (Substitution) útΩáuo

Æ“ útΩáuo tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛∫åz Nz̨  u¬L GúÆÏMo “{ \“ÁÂ LN˛ Y∫,
tÓÃ∫z Y∫ Nz̨  útÁı ™ı Ã∫¬oÁ úÓƒ|N˛ u¬Q ÃN˛oz “{@ FÃ útΩáuo N˛Áz Ã™^åz Nz̨  u¬L FÃz N¿̨ ™ Ãz tzQıTz@
ÃÁzúÁå-1 : uN˛Ãy LN˛ Ã™yN˛∫m ™ı, LN˛ Y∫ N˛Áz, tÓÃ∫z Y∫ Nz̨  útÁı ™ı √ÆMo N˛yu\L@ \{Ãz y N˛Áz  x
Nz̨  útÁı ™ı,
ÃÁzúÁå-2 : ÃÁzúÁå - 1 ™ı y N˛Á üÁõo ™Áå, tÓÃ∫z Ã™yN˛∫m ™ı üuoÀsÁuúo N˛yu\L@
ÃÁzúÁå-3 : ÃÁzúÁå - 2 ™ı üÁõo Ã™yN˛∫m N˛Á Ã∫¬yN˛∫å N˛yu\L EÁ{∫ x N˛Á ™Áå rÁo N˛yu\L@
ÃÁzúÁå-4 :  ÃÁzúÁå - 3 ™ı üÁõo  x N˛Á ™Áå, uN˛Ãy ßy Ã™yN˛∫m ™ı üuoÀsÁuúo N˛yu\L EÁ{∫ FÃz  y

Nz̨  u¬L “¬ N˛yu\L@
ÃÁzúÁå-5 :  üÁõo “¬, tÁzåÁı ™Ó¬ Ã™yN˛∫mÁı ™ı x EÁ{∫ y Nz̨  ™Áå üuoÀsÁuúo N˛∫oz “ÏL \ÁÂY N˛yu\L@
GtÁ“∫m-6. üuoÀsÁúå útΩáuo tΩƒÁ∫Á utL “ÏL Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛yu\L@

2x - y = 5,   3x + 2y = 11
“¬ : 2x - y = 5 (1)

3x + 2y = 11 (2)

Ã™yN˛∫m (1) FÃ üN˛Á∫ u¬Q ÃN˛oz “{@
y = 2x - 5

Ã™yN˛∫m (2) ™ı üuoÀsÁúå N˛∫åz ú∫ “™ı üÁõo “ÁzoÁ “{@
3x + 2(2x - 5) = 11
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3x + 4x - 10 = 11
7x = 11 + 10 = 21
x = 21/7 = 3.

Ã™yN˛∫m 1 ™ı x =3 ∫Qåz ú∫
2(3) - y = 5
y = 6 - 5 = 1

Ã™yN˛∫m (2) ™ı x EÁ{∫ y Nz̨  ™ÁåÁı N Ą́z üuoÀsÁuúo N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{  3(3) + 2(1) = 9 + 2 = 11
Æ“ ™Áå Ã™yN˛∫m (2) N˛Áz ÃÊoÏ…b N˛∫oÁ “{@  x = 3 EÁ{∫ y = 1 tΩƒÁ∫Á ÃÊoÏ…b “Ázoz “{Ê@
FÃu¬L, Eúzuqo “¬ x = 3 EÁ{∫ y = 1 “{@

Æ“ N˛yu\L@

üuoÀsÁúå útΩáuo tΩƒÁ∫Á Ã™yN˛∫mÁı N˛Á ünÆzN˛ ÆÏS™ “¬ N˛yu\L@
1) 3x - 5y = -1 2) x+2y = - 1 3) 2x+3y = 9

x - y = - 1 2x - 3y = 12 3x+4y = 5

4)
6x
y

+  = 6 5) 0.2x + 0.3y = 13 6) 2  + 3  = 0x y

83x
y

−  = 5 0.4x + 0.5y = 2.3 3  - 8  = 0x y

4.3.2 uƒ¬Ázúå (Elimination)     útΩáuo
FÃ útΩáuo ™ı, Ãƒ|üs™ “™ uN˛Ãy LN˛ Y∫ Nz̨  TÏmÁÊN˛ÁzÊ N˛Áz Ã™Áå N˛∫oz “ÏL, GÃN˛Á ¬Ázú

N˛∫oz “{. FÃÃz “™ı LN˛ Ã™yN˛∫m üÁõo “ÁzoÁ “{ \Áz tÓÃ∫z N˛Á ™Áå rÁo N˛∫åz Nz̨  u¬L “¬ uN˛ÆÁ
\Á ÃN˛oÁ “{@ FÃ útΩáuo N˛Áz Ã™^åz Nz̨  u¬L FÃz N¿̨ ™ Ãz tzuQL@
ÃÁzúÁå -1 : tÁzåÁı Ã™yN˛∫mÁı N˛Áz ax + by = c Nz̨  øú ™ı u¬uQL@
ÃÁzúÁå -2 : uN˛Ãy LN˛ Y∫ 'x' Nz̨  TÏmÁÊN˛, ünÆzN˛ Ã™yN˛∫m N˛Áz uN˛Ãy GuYo ƒÁÀouƒN˛ ÃÊPÆÁ  Ãz

TÏmÁ N˛∫Nz̨ , ÃÊPÆÁ ™ı §∫Á§∫ §åÁFL@
ÃÁzúÁå-3 : Æut tÁzåÁzÊ Ã™yN˛∫mÁı ™ı Y∫, u\Ãz ¬Ïõo N˛∫åÁ “{, Ã™Áå uYã“Áı ƒÁ¬z “Áz o§ tÁzåÁz

Ã™yN˛∫mÁı N˛Áz VbÁFL u\ÃÃz LN˛ Y∫ N˛Á Ã™yN˛∫m üÁõo “ÁzoÁ “{@ Æut GåNz̨  uYã“
uƒú∫yo “Áz o§ GåN˛Á ÆÁzT N˛yu\L@

ÃÁzúÁå -4 : ∆z  Y∫ Nz̨  u¬L Ã™yN˛∫m “¬ N˛yu\L@
ÃÁzúÁå -5 : FÃ Y∫ N˛Á ™Áå uN˛Ãy ßy ™Ó¬ Ã™yN˛∫m ™ı üuoÀsÁuúo N˛yu\L EÁ{∫ ¬Ïõo “ÏL Y∫

N˛Á ™Áå rÁo N˛yu\L@
GtÁ“∫m-7 uƒ¬Ázúå útΩáuo tΩƒÁ∫Á uå©å ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛yu\L@

3x + 2y = 11,   2x + 3y = 4
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“¬: 3x + 2y = 11 (1)
2x + 3y = 4 (2)

utL “ÏL Ã™yN˛∫mÁı Ãz E§ “™ 'y' N˛Á ¬Ázú N˛∫oz “{@
utL “ÏL Ã™yN˛∫mÁı ™ı 'y'  Nz̨  TÏmÁÊN˛ 2 EÁ{∫ 3 “{@  2 EÁ{∫ 3 N˛Á ¬.Ã.E 6 “{@  Eo:, Ã™yN˛∫m (1)
N˛Áz 3 Ãz EÁ{∫ Ã™yN˛∫m (2) N˛Áz 2 Ãz TÏmÁ N˛∫oz “{@
Ã™yN˛∫m (1) × 3 9x + 6y =   33

Ã™yN˛∫m (2) × 2 4x + 6y =   8
(-)   (-)   (-)
5x      =    25

x = 
25
5  = 5

Ã™yN˛∫m (1) ™ı x = 5, üuoÀsÁuúo N˛∫åz ú∫, 3(5) + 2y = 11

2y = 11 - 15 = - 4  
4 2

2
−

⇒ = = −y

FÃu¬L, Eúzuqo “¬ x = 5, y = - 2 “{@

Æ“ N˛yu\L@
üuoÀsÁúå útΩáuo tΩƒÁ∫Á uå©å Ã™yN˛∫mÁı N z̨ ÆÏS™Áı ™ı Ãz ünÆzN˛ N˛Áz “¬ N˛yu\L@

1. 8x+ 5y = 9 2. 2x + 3y = 8 3. 3x + 4y = 25
3x+2y = 4 4x + 6y = 7 5x - 6y = -9

     üÆnå N˛yu\L@

utL “ÏL ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Áz “¬ N˛yu\L@
(a - b)x + (a + b)y = a2 - 2ab - b2

(a + b) (x + y) = a2 + b2

NĮ̈ Z EÁ{∫ GtÁ“∫m tzQoz “{Ê :
GtÁ“∫m-8. ª§yåÁ §̄N˛ ™ı Ãz D2000 uåN˛Á¬åz Nz̨  u¬L TF|@ GÃåz ∫ÁzN˛u‰gÆz (cashier) Ãz åN˛ty
∫N˛™ Nz̨ ƒ¬ D50 EÁ{∫ D100 Nz̨  åÁzb tzåz Nz̨  u¬L N˛“Á@ GÃz NĮ̈ ¬  25 åÁzb u™¬z@ MÆÁ EÁú §oÁ
ÃN˛oz  “̄ uN˛ GÃz  D50 EÁ{∫ D100 Nz̨  uN˛oåz åÁzb üÁõo “ÏL?
“¬ :  ™ÁåÁ uN˛, D50  Nz̨  åÁzbÁı N˛y ÃÊPÆÁ x “{ EÁ{∫

D100 Nz̨  åÁzbÁı N˛y ÃÊPÆÁ y “{, o§ x + y = 25 (1)
EÁ{∫ 50x + 100y = 2000  (2)

N˛uƒoÁ åz üuoÀsÁúå útΩáuo N˛Á GúÆÁzT uN˛ÆÁ@
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Ã™yN˛∫m (1) Ãz, x = 25 -y

Ã™yN˛∫m (2) ™ı ∫Qåz ú∫, 50 (25 - y) + 100y = 2000

1250 - 50y + 100y = 2000

50y = 2000 - 1250 = 750

y = 
750
50  = 15

x = 25 - 15 = 10

Eo:, ª§yåÁ N˛Áz  D50 Nz̨  10 åÁzb EÁ{∫ D100 Nz̨  15 åÁzb üÁõo “ÏL@
≈ƒzoÁ åz FÃN˛Á “¬ rÁo N˛∫åz Nz̨  u¬L uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT uN˛ÆÁ@
Ã™yN˛∫mÁı ™ı,, x Nz̨  TÏmÁÊN˛ N¿̨ ™∆: 1 EÁ{∫ 50 “{@ Eo:

Ã™yN˛∫m (1) × 50 : 50x + 50y = 1250

Ã™yN˛∫m (2) × 1 : 50x + 100y = 2000 (Ã™Áå uYã“, FÃu¬L VbÁFL)
(-)       (-)      (-)

           -50y = -750

y = 
750
50

−
−

 = 15

Ã™yN˛∫m (1) ™ı y N˛Á ™Áå ∫Qåz ú∫,  x + 15 = 25
x = 25 - 15 = 10

Eo:, ª§yåÁ N˛Áz D50 Nz̨   10 åÁzb EÁ{∫ D100 Nz̨  15 åÁzb üÁõo “ÏL@
GtÁ“∫m-9. LN˛ üuoÆÁzuToÁ ú∫yqÁ ™ı, ünÆzN˛ Ã“y G∫ Nz̨  u¬L 3 EÊN˛ ütÁå N˛∫åÁ “{ EÁ{∫
ünÆzN˛ T¬o G∫ Nz̨  u¬L 1 EÊN˛ VbÁåÁ “{@ FÃ ú∫yqÁ ™ı ™áÏ N˛Áz 40 EÊN˛ üÁõo “ÏL@ Æut ünÆzN˛
Ã“y Gno∫ Nz̨  u¬L 4 EÊN˛ ütÁå N˛∫oz “̄ EÁ{∫ ünÆzN˛ T¬o G∫ Nz̨  u¬L 2 EÊN˛ N˛Áboz “̄, oÁz ™áÏ
N˛Áz 50 EÊN˛ üÁõo “Ázoz “̄@ ú∫yqÁ ™ı NĮ̈ ¬ uN˛oåz ü≈å “̄?  (™áÏ åz Ãßy ü≈å “¬ uN˛L@))
“¬ : ™ÁåÁ uN˛, Ã“y G∫Áı N˛y ÃÊPÆÁ x “{ EÁ{∫ T¬o G∫Áı N˛y ÃÊPÆÁ y “{@

\§ ünÆzN˛ Ã“y G∫ Nz̨  u¬L 3 EÊN˛ utÆz TÆz EÁ{∫ ünÆzN˛ T¬o G∫ Nz̨  u¬L 1 EÊN˛ N˛ÁbÁ
TÆÁ, o§ GÃz 40 EÊN˛ üÁõo “ÏL@

Eo: 3x - y = 40   (1)

\§ GÃNz̨  EÊN˛ 50 “Ázoz “̄ o§ ünÆzN˛ Ã“y G∫ Nz̨  u¬L 4 EÊN˛ utÆz \Áoz “̄ EÁ{∫ ünÆzN˛
T¬o G∫ Nz̨  u¬L 2 EÊN˛ N˛Ábz \Áoz “̄@

FÃu¬L 4x - 2y = 50  (2)
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üuoÀsÁúåÁ útΩáuo :
Ã™yN˛∫m (1) Ãz, y = 3x - 40

Ã™yN˛∫m  (2) ™ı üuoÀsÁuúo N˛∫åz ú∫ 4x - 2 (3x - 40) = 50
4x - 6x + 80 = 50
     - 2x = 50 - 80 = -30

x = 
30
2

−
−

 =15

Ã™yN˛∫m (1) ™ı  x  N˛Á ™Áå ∫Qåz ú∫
3(15) - y = 40

45 - y = 40

y = 45 - 40 = 5

∴  ü≈åÁı N˛y NĮ̈ ¬ ÃÊPÆÁ = 15 + 5 = 20

Æ“ N˛yu\L

    Hú∫ utÆÁ TÆÁ GtÁ“∫m-9 “¬ N˛∫åz Nz̨  u¬L uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT N˛yu\L@

GtÁ“∫m-10.  ™z∫y åz GÃN˛y §zby Ãz N˛“Á, << 7 ƒ | úÓƒ|, ™z∫y EÁÆÏ, EÁúN˛y GÃ Ã™Æ N˛y EÁÆÏ Nz̨
7  TÏmÁ sy@ EÁ{∫ E§ Ãz oyå ƒ | ú≈YÁo, ™z∫y EÁÆÏ EÁúN˛y EÁÆÏ Nz̨  oyå TÏmÁ “ÁzTy@>> ™z∫y EÁ{∫
GÃN˛y §zby N˛y ƒo|™Áå EÁÆÏ rÁo N˛yu\L@
“¬ : ™ÁåÁ uN˛ ™z∫y N˛y ƒo|™Áå EÁÆÏ x ƒ | “{ EÁ{∫

GÃN˛y §zby N˛y ƒo|™Áå EÁÆÏ x - 7 EÁ{∫ §zby N˛y EÁÆÏ y - 7 sy@
x - 7 = 7(y - 7)
x - 7 = 7y - 49
x - 7y + 42 = 0 (1)

oyå ƒ | ú≈YÁo, ™z∫y N˛y EÁÆÏ (x + 3) EÁ{∫ §zby N˛y EÁÆÏ (y + 3) “ÁzTy@
x + 3 = 3 (y + 3)
x + 3 = 3y + 9
x - 3y - 6 = 0 (2)

uƒ¬Ázúå útΩáuo
Ã™yN˛∫m (1) x - 7y = - 42

Ã™yN˛∫m (2) x - 3y =   6
(-)    (+)    (-) x Nz̨  Ã™Áå uYã“, Eo: VbÁFL@
 -4y  =  -48
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y = 
48
4

−
−

 = 12

 y  N˛Á ™Áå Ã™yN˛∫m (2) ™ı üuoÀsÁuúo N˛yu\L@
x-3 (12) - 6 = 0

x = 36 + 6 = 42

FÃu¬L, ™z∫y N˛y ƒo|™Áå EÁÆÏ 42  ƒ | EÁ{∫ GÃN˛y §zby N˛y EÁÆÏ 12 ƒ | “{@

Æ“ N˛yu\L@

GtÁ“∫m-10 üuoÀsÁúå útΩáuo Ãz “¬ N˛yu\L@

GtÁ“∫m-11. LN˛ üN˛Á∆N˛, úÁeΩÆ úÏÀoN˛ o{ÆÁ∫ N˛∫åz N˛y ÆÁz\åÁ
§åÁ ∫“Á “{@ ÀsÁÆy ™Ó¡Æ (úÏå∫Áƒ¬ÁzN˛å, ÃÊúÁtå, Eq∫ ÆÁz\åÁ,
FnÆÁut)  D3,20,000  “{@ FÃNz̨  Euou∫Mo GÃåz úÏÀoN˛ o{ÆÁ∫ N˛∫åz ™ı
D31.25  üuo úÏÀoN˛ QY| uN˛Æz@ sÁzN˛ ™Ó¡Æ (üN Ą́∆N˛ tΩƒÁ∫Á üÁõo ∫N˛™)
(whole sale price) üuo úÏÀoN˛ D43.75 §zYåÁ YÁu“L u\ÃÃz u§åÁ
“Áuå-¬Áß Nz̨  √ÆÁúÁ∫ “Áz (to break even) EsÁ|o GnúÁt ™Ó¡Æ EÁ{∫ EÁ™tåy (revenue) §∫Á§∫ “Áz?
“¬ : üN˛Á∆N˛ u§åÁ “Áuå-¬Áß Nz̨  √ÆÁúÁ∫ N˛∫oÁ “{ EsÁ|o ¬ÁTo EÁ{∫ üÁõo §∫Á§∫ ∫“oy “{@ Æut Zúy “ÏF| EÁ{∫
uƒN¿̨ Æ N˛y TF| úÏÀoN˛Áı N˛y ÃÊPÆÁ x  “{ EÁ{∫ u§åÁ ¬Áß-“Áuå N˛y EÁ™tåy (break even point) y “{ o§ üN Ą́∆N˛ Nz̨  u¬L
™Ó¡Æ EÁ{∫ EÁ™tåy Nz̨  Ã™yN˛∫m “ÁıTz :
¬ÁTo Ã™yN˛∫m utÆÁ \ÁoÁ “{: y = 320000 + 31.25x   (1)
üÁõo Ã™yN˛∫m utÆÁ \ÁoÁ “{: y = 43.75x   (2)
üs™ Ã™yN˛∫m ™ı y Nz̨  üuoÀsÁúå Nz̨  u¬L Ã™yN˛∫m  (2) N˛Á GúÆÁzT N˛∫oz “ÏL,

43.75x = 3,20,000 + 31.25x

12.5x = 3,20,000  =   x = 
3,20,000

12.5  = 25,600

FÃ o∫“, üN˛Á∆N˛ N˛Á u§åÁ “Áuå-¬Áß N˛Á √ÆÁúÁ∫ “ÁzTÁ \§ GÃåz 25,600  úÏÀoN˛Áı N˛y ZúÁF| N˛y EÁ{∫ GåN˛Á
uƒN¿̨ Æ uN˛ÆÁ@

               E•ÆÁÃ - 4.2 - 4.2 - 4.2 - 4.2 - 4.2

 uå©å ü≈åÁı ™ı ünÆzN˛ Nz̨  u¬L ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ §åÁFL EÁ{∫ FåN˛Á “¬ rÁo N˛yu\L@
1. tÁz √ÆuMoÆÁı N˛y EÁÆ N˛Á EåÏúÁo 9 : 7 “{ EÁ{∫ GåNz̨  √ÆÆ N˛Á EåÏúÁo 4 : 3 “{@ Æut ünÆzN˛

√ÆuMo üuo™Á“ D2000  N˛y §Yo N˛∫oÁ “{, oÁz GåN˛y üuo™Á“ EÁÆ rÁo N˛yu\L@
2. N˛ÁzF| tÁz EÊN˛Áz N˛y ÃÊPÆÁ “{@ FåNz̨  EÊN˛Áı N˛Á ÀsÁå §t¬åz ú∫ üÁõo ÃÊPÆÁ N˛Á ÆÁzT 66 “{@ Æut

ÃÊPÆÁ Nz̨  EÊN˛Áz ™ı Eão∫  2 “Áz oÁz ƒ“ ÃÊPÆÁ rÁo N˛yu\L@ LzÃy uN˛oåy ÃÊPÆÁLÂ “{?

ƒ“ u§ÊtÏ \Áz t∆Á|oÁ “{ uN˛ EÁúN˛Áz
uN˛oåy ∫Á∆y Eu\|o N˛∫åy “{, \Áz
GnúÁtå Nz̨  Ã™Áå “{, ƒ“ ¬Áß-
“Áuå N˛y EÁ™tÁåy N˛“¬Áoy “{@
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3. tÁz EåÏúÓ∫N˛ (Supplementary) N˛ÁzmÁı ™ı §gÁ N˛Ázm, ZÁzbz N˛Ázm Ãz 18° EuáN˛ “{@ N˛Ázm rÁo
N˛yu\L@

4. “{t∫Á§Át ™ı, oÆ N y̨ TF| tÓ∫y Nz̨  u¬L uN˛∫ÁÆz (charges) _| Xmo KQ>H$ h¡& {ZpíMV {H$am`m VWm
n«{V {H$cmo_rQ>a H$m {H$am`m& uN˛.™y. tÓ∫y Nz̨  u¬L uN˛∫ÁÆÁ D220 utÆÁ@ 15 uN˛.™y. ÆÁfiÁ Nz̨  u¬L
uN˛∫ÁÆÁ D310 utÆÁ TÆÁ “{@
i. uåu≈Yo (fixed) uN˛∫ÁÆÁ EÁ{∫ üuo uN˛.™y. uN˛∫ÁÆÁ MÆÁ “{?
ii. LN˛ √ÆuMo N˛Áz 25 uN˛.™y. tÓ∫y oÆ N˛∫åz Nz̨  u¬L uN˛oåÁ uN˛∫ÁÆÁ tzåÁ “ÁzTÁ?

5. LN˛ ußãå Nz̨  EÊ∆ EÁ{∫ “∫ tÁzåÁı ™zÊ Æut 1 u™¬ÁÆÁ \ÁL oÁz ußãå 4
5  §åoÁ “{@ EÁ{∫ Æut EÊ∆

EÁ{∫ “∫ tÁzåÁı Ãz Æut 5 VbÁÆÁ TÆÁ oÁz ußãå  
1
2  §åoÁ “{@ ußãå MÆÁ “{?

6. ∫Á\ús (highway) ú∫ tÁz ÀsÁå  A EÁ{∫ B LN˛ tÓÃ∫z Ãz 100  uN˛.™y. tÓ∫y ú∫ “{@ LN˛ “y
Ã™Æ ú∫, EÃ™Áå ƒzT Ãz LN˛ N˛Á∫ A  Ãz EÁ{∫ tÓÃ∫y N˛Á∫ B Ãz üÁ∫Êß “Ázoy “{@ Æut tÁzåÁı N˛Á∫
LN˛ “y ut∆Á ™ı \Á ∫“z “̄ oÁz,  ƒz 5 Vlbz ™ı u™¬oy “{@ tÁzåÁı N˛Á∫ Nz̨  ƒzT §oÁFL@

7. tÁz N˛Ázm, úÓ∫N˛  (complementary) “̄@ §gÁ N˛Ázm, ZÁzbz N˛Ázm Nz̨  ™Áú Nz̨  tÏTåz Ãz 3° N˛™ “{@
ünÆzN˛ N˛Ázm Nz̨  ™Áú rÁo N˛yu\L@

8. §y\Tumo Nz̨  úÁeΩÆúÏÀoN˛ ™ı NĮ̈ ¬ 1382 úw…e “̄@ Æ“ tÁz ßÁTÁı ™ı “Áz TÆÁ@ úÏÀoN˛ Nz̨  tÓÃ∫z ßÁT
™ı, üs™ ßÁT Ãz 64 úw…e EuáN˛ “{@ úÏÀoN˛ Nz̨  ünÆzN˛ ßÁT ™ı úw…eÁı N˛y ÃÊPÆÁ uN˛oåy “ÁzTy?

9. LN˛ ∫ÃÁÆår (chemist) Nz̨  úÁÃ ßÊgÁ∫ ™ı “ÁÆg~ÁzM¬Ázu∫N˛ EÁ©¬ Nz̨  tÁz VÁz¬ (solution) “{Ê@ LN˛
50%  VÁz¬ “{ EÁ{∫ tÓÃ∫Á 80%  VÁz¬ “{@ 68% VÁz¬ N˛Á 100 u™.¬y. üÁõo N˛∫åz Nz̨  u¬L ünÆzN˛
N˛Á uN˛oåÁ VÁz¬ GúÆÁzT ™ı ¬zåÁ YÁu“L?

10. ™Áå ¬yu\L, EÁú N˛Áz D12000  uåƒz∆ N˛∫åÁ “{@ EÁúN˛Áz FÃ™ı Ãz NĮ̈ Z áå∫Áu∆ 10%  Ãz EÁ{∫
∆z  15% Ãz uåƒz∆ N˛∫åÁ “{@ NĮ̈ ¬ uåƒzu∆o áå∫Á∆y ú∫ 12% ¬Áß úÁåz Nz̨  u¬L EÁúN˛Áz
ünÆzN˛ t∫ Ãz uN˛oåÁ áå uåƒz∆ N˛∫åÁ YÁu“L?

4.4 4.4 4.4 4.4 4.4 Ã™yN˛∫m \Áz tΩuƒY∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ ™ı ¬VÏNw̨ o “Ázoz “̄ (Equations
Reducible to a Pair of Linear Equations in Two Variables) :

E§ “™ Ã™yN˛∫mÁı Nz̨  ÆÏS™ Nz̨  “¬ N˛y YYÁ| N˛∫ıTz \Áz ∫{uQN˛ å“yÊ “{ ú∫ãoÏ GuYo üuoÀsÁúå
tΩƒÁ∫Á Gã“z ∫{uQN˛ Ã™yN˛∫mÁı ™ı ¬VÏNw̨ o N˛∫ ÃN˛oz “{@

GtÁ“∫m-12.  uå©å Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛yu\L@
2 3
x y

+  = 13

5 4
x y

−  = -2

“¬ : utÆz “ÏL Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Áz ÜÆÁå Ãz tzuQL@ Æz ∫{uQN˛ Ã™yN˛∫m å“yÊ “{@ (MÆÁı?)
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2
1
x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 + 3
1
y

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 13   (1)

5
1
x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 - 4
1
y

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = -2   (2)

Æut “™  1x  = p  EÁ{∫ 
1
y  = q, üuoÀsÁuúo N˛∫oz “{, oÁz “™ı uå©å ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ üÁõo “ÁzoÁ “{:

2p + 3q = 13   (3)

5p -  4q = -2   (4)

q  Nz̨  TÏmÁÊN˛ 3  EÁ{∫ 4  “̄ EÁ{∫ GåN˛Á ¬.Ã.E. 12 “{@ uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT N˛∫oz “ÏÆz,

Ã™yN˛∫m (3) × 4 8p + 12q = 52

Ã™yN˛∫m (4) × 3 15p - 12q = -6     'q' Nz̨  útÁı Nz̨  uƒú∫yo uYã“ “{, Eo: “™ tÁz Ã™yN˛∫mÁı N˛Á
23p= 46                ÆÁzT N˛∫oz “{@)

p = 
46
23  = 2

p N˛Á ™Áå Ã™yN˛∫m (3) ™ı ∫Qåz ú∫
2(2) +3q = 13
3q = 13 - 4 = 9

q = 
9
3  = 3

uN˛ãoÏ,  1
x  = p = 2 ⇒ x = 

1
2

1
y  = q = 3 ⇒ y = 

1
3

GtÁ“∫m-13. N˛uƒoÁ åz GÃNz̨  V∫ ™ı EÁ{∫ 2 N˛™∫z §åÁåz N˛Á uå≈YÆ uN˛ÆÁ@ GÃåz _OXþa VWm
g_` Nz̨  §Á∫z ™ı úÓZoÁZ N˛y@ GÃz úoÁ Y¬Á uN˛  6 úÏª  EÁ{∫ 8 uÀfiÆÁÂ Æ“ N˛ÁÆ| 14 utåÁı ™ı úÓm|
N˛∫ ÃN˛oz “{@ uN˛ãoÏ ƒ“ FÃ N˛ÁÆ| N˛Áz Nz̨ ƒ¬ 10 utåÁı ™ı úÓm| N˛∫åÁ YÁ“oy “{@ \§ GÃåz Xþgar OJh
úÓZoÁZ N˛y, GÃz §oÁÆÁ TÆÁ uN˛ 8 úÏø  EÁ{∫ 12 uÀfiÆÁÂ FÃ N˛ÁÆ| N˛Áz 10 utå ™ı úÓm| N˛∫ ÃN˛oz
“{Ê@ rÁo N˛yu\L uN˛ Æut FÃ N˛ÁÆ| N˛Áz Nz̨ ƒ¬ 1 úÏª  EsƒÁ 1 Àfiy ENz̨ ¬z uN˛oåz utåÁı ™ı úÓm| N˛∫
ÃN˛oz “{Ê?

“¬ : ™Áå ¬yu\L, LN˛ EÁt™y tΩƒÁ∫Á N˛ÁÆ| úÓm| N˛∫åz Nz̨  u¬L u¬ÆÁ TÆÁ Ã™Æ = x utå@
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LN˛ úÏø  tΩƒÁ∫Á 1 utå ™ı uN˛ÆÁ “ÏEÁ N˛ÁÆ| = 
1
x

™ÁåÁ uN˛  1 Àfiy tΩƒÁ∫Á N˛ÁÆ| úÓm| N˛∫åz Nz̨  u¬Æz u¬ÆÁ TÆÁ Ã™Æ = y  utå

1 uÀfi tΩƒÁ∫Á  1 utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| = 
1
y

E§, 8 úÏø  EÁ{∫ 12  uÀfiÆÁÂ N˛ÁÆ| N˛Áz  10 utå ™ı úÓm| N˛∫ ÃN˛oz “̄@

Eo:, 8 úÏø  tΩƒÁ∫Á 1 utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| = 
1

10 (1)

EÁ{∫ 8 úÏø  tΩƒÁ∫Á 1 utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| 8 × 
1
x . = 

8
x

FÃy o∫“, 12  uÀfiÆÁı tΩƒÁ∫Á 1 utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| 12 × 
1
y = 

12
y

1 utå ™ı 8 úÏø  EÁ{∫  12 uÀfiÆÁı tΩƒÁ∫Á uN˛ÆÁ TÆÁ N˛ÁÆ|    = 
8 12
x y

+ (2)

Ã™yN˛∫m (1) EÁ{∫ (2) N˛Áz Ã™yNw̨ o (equating) N˛∫åz ú∫, 
8 12 1

10x y
⎛ ⎞

+ =⎜ ⎟
⎝ ⎠

10 
8 12
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1

80 120
x y

+  = 1   (3)

FÃ o∫“ 6 úÏª  EÁ{∫ 8 uÀfiÆÁÂ Æ“ N˛ÁÆ|  14 utå ™ı úÓm| N˛∫ ÃN˛oz “{@

6 úÏª  EÁ{∫ 8 uÀfiÆÁı tΩƒÁ∫Á 1utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| = 
6 8 1

14x y
+ =

⇒ 14
6 8
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1

84 112
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1 (4)
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N˛qÁ-X -X -X -X -X Tumo1 0 01 0 01 0 01 0 01 0 0

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

Ã™yN˛∫m (3) EÁ{∫ (4) N˛Á uå∫yqm N˛yu\L@ MÆÁ Æz ∫{uQN˛ Ã™yN˛∫m “{? FÃz “™ N{̨ Ãz “¬ N˛∫ıTz?

“™ Fã“z 1
x = u EÁ{∫ 

1
y  = v üuoÀsÁuúo N˛∫oz “ÏL ∫{uQN˛ Ã™yN˛∫mÁı ™ı úu∫ƒuo|o N˛∫ ÃN˛oz “{@

Ã™yN˛∫m (3) “ÁzoÁ “{ : 80u + 120v = 1   (5)

Ã™yN˛∫m (4) “ÁzoÁ “{ : 84u + 112v = 1   (6)

80 EÁ{∫ 84 N˛Á ¬ Ã (L.C.M.) 1680 “{@ uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT N˛∫oz “ÏL,
Ã™yN˛∫m (3) × 21 (21 × 80)u + (21 × 120)v = 21

Ã™yN˛∫m (4) × 20 (20 × 84)u + (20 × 112)v = 20

1680u+2520v = 21

1680u+2240v = 20 u, N˛Á Ã™Áå uYã“ “{, Eo: VbÁFÆz
            (-)       (-)    (-)

280v = 1

v = 
1

280

Ã™yN˛∫m (5) ™ı üuoÀsÁuúo N˛∫åz ú∫, 80u + 120 × 
1

280  = 1

80u = 1 − 
3
7  = 

7 3
7
−

 = 
4
7

1

4 1 =   
7 80

×u
20

1 = 
140

Eo:, 1 úÏª  ENz̨ ¬Á FÃ N˛ÁÆ| N˛Áz 140 utåÁı ™ı úÓm| N˛∫ ÃN˛oÁ “{ EÁ{∫ 1 Àfiy ENz̨ ¬y FÃ
N˛ÁÆ| N˛Áz 280 utåÁı ™ı úÓm| N˛∫ ÃN˛oy “{@
GtÁ“∫m-14. LN˛ √ÆuMo 370  uN˛.™y. N˛y tÓ∫y NĮ̈ Z ∫z¬TÁ‰gy Ãz EÁ{∫ NĮ̈ Z tÓ∫y N˛Á∫ Ãz oÆ N˛∫oÁ
“{@ Æut ƒ“ 250 uN˛.™y. N˛y tÓ∫y ∫z¬TÁgy tΩƒÁ∫Á EÁ{∫ ∆z  N˛Á∫ Nz̨  tΩƒÁ∫Á oÆ N˛∫oÁ “{ o§ GÃz 4
Vlbz ¬Toz “̄@ uN˛ãoÏ Æut ƒ“  130 uN˛.™y. ∫z¬TÁgy tΩƒÁ∫Á EÁ{∫ ∆z  tÓ∫y N˛Á∫ tΩƒÁ∫Á oÆ N˛∫oÁ “{
o§ GÃz 18 u™åb EuáN˛ ¬Toz “{Ê@ ∫z¬TÁgy N˛Á ƒzT EÁ{∫ N˛Á∫ N˛Á ƒzT rÁo N˛yu\L@
“¬ :  ™ÁåÁ uN˛, ∫z¬TÁgy N˛Á ƒzT üuo VlbÁ x  uN˛.™y. “{@ N˛Á∫ N˛Á ƒzT üuo VlbÁ y uN˛.™y. “{@

“™ Æ“ ßy \Áåoz “{ uN˛ Ã™Æ  =

üs™ uÀsuo ™zÊ, ∫z¬TÁgy tΩƒÁ∫Á u¬ÆÁ TÆÁ Ã™Æ = 
250

x  Vlbz@

EÁ{∫ N˛Á∫ tΩƒÁ∫Á u¬ÆÁ TÆÁ Ã™Æ = 
120

y  Vlbz@

  tÓ∫y..
   ƒzT

SCERT TELA
NGANA



tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ 1 0 11 0 11 0 11 0 11 0 1

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

Eo:, NĮ̈ ¬ Ã™Æ  = ∫z¬TÁgy ™ı √Æoyo (spent) uN˛ÆÁ TÆÁ Ã™Æ + N˛Á∫ ™ı √Æoyo uN˛ÆÁ TÆÁ Ã™Æ

= 
250 120 + 

x y

uN˛ãoÏ, Ã¢˛∫ Nz̨  u¬L √Æoyo uN˛ÆÁ TÆÁ NĮ̈ ¬ Ã™Æ 4 Vlbz “{, Eo:

250 120 +  = 4
x y

125 60 +  = 2
x y →  (1)

úÏå:, \§ ƒ“ 120  uN˛.™y. N˛y tÓ∫y ∫z¬TÁgy tΩƒÁ∫Á EÁ{∫ ∆z  N˛Á∫ tΩƒÁ∫Á oÆ N˛∫oÁ “{,

130 uN˛.™y. N˛y tÓ∫y oÆ N˛∫åz Nz̨  u¬L ∫z¬TÁgy tΩƒÁ∫Á ¬TÁ Ã™Æ = 
130

x  Vlbz

(370 - 130) 240 uN˛.™y. tÓ∫y N˛Á∫ tΩƒÁ∫Á oÆ N˛∫åz Nz̨  u¬L ¬TÁ Ã™Æ = 
240

y  Vlbz.

NĮ̈ ¬ Ã™Æ = 
130 240 + 

x y

uN˛ãoÏ, utÆÁ TÆÁ “{ uN˛ Ã¢˛∫ N˛Á Ã™Æ 4 Vlbz 18  u™åb EsÁ|o,  184

3

60
10

Vlbz = 
34

10
 Vlbz@

Eo:,
130 240 43 +  = 

10x y   (2)

Ã™yN˛∫m (1) EÁ{∫ (2) ™zÊ  1
x  = a EÁ{∫ 

1
y  = b ∫Qåz ú∫

125a +  60b = 2   (3)
130a+  240b = 43/10   (4)

60 EÁ{∫ 240 N˛Á ¬ Ã (l.c.m.) 240 “{@ uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT N˛∫åz ú∫,
Ã™yN˛∫m (3) × 4 500a+240b= 8

Ã™yN˛∫m (4) × 1 130a+240b = 
43
10  (Ã™Áå uYã“, Eo: VbÁFÆz)

  (-)    (-)     (-)

370a = 8 - 
43 80 43 37 =  = 
10 10 10

−
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N˛qÁ-X -X -X -X -X Tumo1 0 21 0 21 0 21 0 21 0 2
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a = 
37 1  
10 370

×

10

1 = 
100

a = 
1

100 , Ã™yN˛∫m (3) ™ı üuoÀsÁuúo N˛∫åz ú∫

125
5 1  

100
×

4

⎛ ⎞
⎜ ⎟
⎜ ⎟⎝ ⎠

 + 60b = 2

60b = 2 - 
5 8 5 3 =  = 
4 4 4

−

b = 
3 1  
4 60

×

20

1 = 
80

Eo:, a = 
1

100  EÁ{∫ b = 
1

80

FÃu¬L, 1 1 = 
100x  EÁ{∫ 

1 1 = 
80y

∴ x = 100 uN˛.™y./ VlbÁ EÁ{∫ y = 80 uN˛.™y./ VlbÁ
FÃu¬L, ∫z¬TÁgy N˛Á ƒzT 100 uN˛.™y./ VlbÁ “{ EÁ{∫ N˛Á∫ N˛Á ƒzT 80  uN˛.™y./ VlbÁ “{@

       E•ÆÁÃ - 4.3 - 4.3 - 4.3 - 4.3 - 4.3

uå©å Ã™yN˛∫mÁı Nz̨  ÆÏS™ ™ı Ãz ünÆzN˛ N˛Áz ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ ™ı ÃÊuqõo N˛∫oz “ÏL, “¬
N˛yu\L@

i)
5 1 + 

1 2x y− −  = 2 ii)  = 2+x y
xy

6 3 - 
1 2x y− −  = 1

−x y
xy  = 6

iii)
2 3 + 
x y  = 2 iv) 6x+3y = 6xy

4 9 - 
x y  = −1 2x + 4y = 5xy

v)
5 2 - 

x y x y+ −  = −1 vi)
2 3 + 
x y  = 13
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tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ 1 0 31 0 31 0 31 0 31 0 3

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

15 7 + 
x y x y+ −  = 10 \“ÁÂ x≠0, y≠0

5 4 - 
x y  = -2 \“ÁÂ x≠0, y≠0

vii)
10 2 + 

x y x y+ −  = 4 viii)
1 1 3 +  = 

3 3 4x y x y+ −

15 5 - 
x y x y+ −  = -2 ( )

1 1 1 -  = 
2 3 2(3 ) 8x y x y

−
+ −

2. uå©å Ã™ÀÆÁEÁzÊ N˛Áz Ã™yN˛∫mÁı Nz̨  ÆÏS™ \{Ãz ÃÓuYo N˛yu\L EÁ{∫ otão∫ FåNz̨  “¬ rÁo N˛yu\L@
i. LN˛ åÁƒ åty N y̨ áÁ∫Á Nz̨  üuoNǪ́ ¬ 30 uN˛.™y. EÁ{∫ áÁ∫Á Nz̨  ÃÁs 44 uN˛.™y. N˛y tÓ∫y 10 VlbÁı ™ı oÆ N˛∫oy

“{@ ƒ“ 13 Vlbz ™ı, áÁ∫Á Nz̨  üuoNǪ́¬ 40 uN˛.™y.EÁ{∫ áÁ∫Á Nz̨  ÃÁs 55 uN˛.™y. \Á ÃN˛oy “{@ üƒÁ“ (stream)
N˛Á ƒzT EÁ{∫ uå≈Y¬ úÁåy ™ı åÁƒ Nz̨  ƒzT N˛Á uåáÁ|∫m N˛yu\L@

ii. ∫“y™ GÃNz̨  V∫ oN˛ N˛y 600 uN˛.™y. N˛y tÓ∫y NĮ̈ Z ∫z¬TÁgy Ãz EÁ{∫ NĮ̈ Z N˛Á∫ Ãz oÆ N˛∫oÁ
“{@ Æut ƒ“ 120 uN˛.™y. ∫z¬TÁgy tΩƒÁ∫Á EÁ{∫ ∆z  tÓ∫y N˛Á∫ tΩƒÁ∫Á oÆ N˛∫oÁ “{ oÁz ÆÁfiÁ
8 Vlbz N˛y ∫“oy “{@ Æut ƒ“ 200 uN˛.™y. ∫z¬TÁgy Ãz EÁ{∫ ∆z  N˛Á∫ Ãz \ÁoÁ “{ oÁz GÃz
20 u™åb EuáN˛ ¬Toz “{Ê@ ∫z¬TÁgy EÁ{∫ N˛Á∫ N˛Á ƒzT rÁo N˛yu\L@

iii. 2 uÀfiÆÁÂ EÁ{∫ 5 úÏø  FN˛bΩeÁ LN˛ N˛ÃytÁ N˛Á∫y (embroidary) N˛Á∫y N˛Á N˛ÁÆ| 4 utå ™ı úÓm| N˛∫
ÃN˛oz “{Ê@ \§ uN˛ 3 uÀfiÆÁÂ EÁ{∫ 6 úÏª  GÃ N˛ÁÆ| N˛Áz 3 utå ™ı úÓm| N˛∫ ÃN˛oz “{Ê@ ƒ“ N˛ÁÆ| úÓm|
N˛∫åz Nz̨  u¬L LN˛ ENz̨ ¬y Àfiy EÁ{∫ LN˛ ENz̨ ¬z úÏª  N˛Áz uN˛oåÁ Ã™Æ ¬TzTÁ?

               ƒ{N˛u¡úN˛ E•ÆÁÃ (Optional Exercise)
[Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“yÊ “{@]

1. uå©å Ã™yN˛∫mÁı N˛Áz “¬ N˛yu\L@

(i)
2  + x y
a b  = 2 (ii)

1 1 + 
2 3

x y+ −
 = 8

 - x y
a b  = 4

1 1 + 
3 2

x y− +
 = 9

(iii)  + 
7 3
x y

 = 5 (iv) 3  + 2  = 3x y

 - 
2 9
x y

 = 6 5  + 3  = 3x y

(v)  - ax by
b a  = a + b (vi) 2x + 3y = 17

ax - by = 2ab 2x+2 - 3y+1 = 5

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo1 0 41 0 41 0 41 0 41 0 4

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

2. \ÊoÏEÁzÊ N˛Áz uN˛Ãy üÆÁzT ™ı ÃPoy Ãz uåÆu™o EÁ“Á∫ ú∫ ∫QÁ \ÁoÁ “{@ ünÆzN˛ \ãoÏ N˛Áz tÓÃ∫z ƒÀoÏEÁzÊ Ãz 20
T¿Á. üÁzbyå EÁ{∫ 6 T¿Á. ƒÃÁ (fat) üÁõo “ÁzåÁ YÁu“L@ üÆÁzT∆Á¬Á üu§uár  (laboratory technicians) åz tÁz
EÁ“Á∫[Æ u™»m A EÁ{∫ B Q∫ytz@ u™»m A ™ı 10% üÁzbyå EÁ{∫ 6% ƒÃÁ “{@ u™»m B ™ı 20%  üÁzbyå EÁ{∫  2%
ƒÃÁ “{@ ünÆzN˛ u™»m N z̨ uN˛oåz T¿Á™ GúÆÁzT ™ı ¬ÁåÁ YÁu“L@

          “™åz MÆÁ YYÁ| N˛y:
1. tÁz Ã™Áå Y∫Áı ™ı, tÁz ∫{uQN˛ Ã™yN˛∫m, tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ N˛“¬ÁoÁ “{@

a1x + b1y + c1 = 0 (a1
2 + b1

2 ≠ 0)
a2x + b2y + c2 = 0 (a2

2 + b2
2 ≠ 0)

\“ÁÂ a1, a2, b1, b2, c1, c2 ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{Ê@
2. uƒuƒá útΩáuoÆÁı N˛Á GúÆÁzT N˛∫oz “ÏL tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ uN˛ÆÁ \Á

ÃN˛oÁ “{@
3. tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á EÁ¬zQ, tÁz ∫zQÁEÁzÊ tΩƒÁ∫Á uåtz|u∆o “ÁzoÁ “{@

i. Æut ∫zQÁLÂ uN˛Ãy u§ãtÏ ú∫ üuoXZzt N˛∫oy “{ o§ tÁz Ã™yN˛∫mÁı N˛Á EtΩuƒoyÆ (unique)
“¬ ƒ“ u§ãtÏ ∫“oÁ “{@ LzÃy uÀsuo ™ı, Ã™yN˛∫mÁı N˛Á ÆÏS™ ÃÏÃÊTo ∫“oÁ “{@

ii. Æut ∫zQÁLÂ ÃÊúÁoy “Áz, o§ Ã™yN˛∫mÁı Nz̨  Eåão “¬ ∫“oz “{ ∫zQÁ ú∫ uÀso ünÆzN˛ u§ãtÏ
N˛Á “¬ ∫“oÁ “{@ LzÃy uÀsuo ™ı ∫zQÁEÁzÊ N˛Á ÆÏS™ uåß|∫ ∫“oÁ “{@

iii. Æut ∫zQÁLÂ Ã™ÁåÁão∫ “Áz o§ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á N˛ÁzF| “¬ å“yÊ ∫“oÁ@ LzÃy uÀsuo ™ı
Ã™yN˛∫mÁı N˛Á ÆÏS™ EÃÊTo ∫“oÁ “{@

4. “™åz ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á˛ “¬ rÁo N˛∫åz Nz̨  u¬L uå©å útΩáuoÆÁı N˛y YYÁ| N˛y@
i. üuoøú (Model) útΩáuo ii. EÁ¬zQyÆ útΩáuo
iii. §y\TumoyÆ útΩáuoÆÁÂ :- üuoÀsÁúåÁ útΩáuo EÁ{∫ uƒ¬Ázúå útΩáuo

5. Ã™yN˛∫mÁı N˛y ümÁ¬y Nz̨  üN˛Á∫ (nature) EÁ{∫ TÏmÁÊN˛Áz (co-efficients) Nz̨  §yY ÃÊ§Êá ∫“oÁ “{@

i. Æut 1 1

2 2

  a b
a b

≠  o§ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ ÃÏÃÊTo ∫“oÁ “{@

ii. Æut 1 1 1

2 2 2

=   a b c
a b c

≠ o§ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ EÃÊTo ∫“oÁ “{@

iii. Æut 1 1 1

2 2 2

 =   = a b c
a b c o§ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ ÃÏÃÊTo EÁ{∫ uåß|∫ ∫“oÁ “{@

6. LzÃy uƒuƒá uÀsuoÆÁÂ “{ \Áz TumoyÆ øú ™ı tÁz Ã™yN˛∫mÁı tΩƒÁ∫Á üÁ∫Êß ™ı \Áz ∫{uQN˛ å“yÊ “{, uåtz|u∆o
N˛∫ ÃN˛oz “{Ê@ uN˛ãoÏ “™ Gã“z §t¬ ÃN˛oz “{Ê oÁuN˛ ƒ“ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ ¬VÏNw̨ o “Ázoz “{@

üÀoÁuƒo úu∫ÆÁz\åÁ
t{uåN˛ \yƒå N˛y VbåÁEÁı Ãz ∫{uQN˛ Ã™yN˛∫mÁı Nz˛ ÆÏS™Áı N˛Áz o{ÆÁ∫ N˛∫ GÃz EÁ∫zQ
tΩƒÁ∫Á “¬ N˛yu\L @
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5.15.15.15.15.1      üÀoÁƒåÁ
áãåÓ∫ GXY ™ÁÜÆu™N˛ úÁe∆Á¬Á N˛y

Qz¬ Ãu™uo 29 ™y. × 16 ™y. ƒÁ¬Á QÁz-QÁz
N˛Á ™{tÁå o{ÆÁ∫ N˛∫åÁ YÁ“oy “{@ Æ“ 558
ƒT|. ™y. qzfi Ãz uV∫Á “ÏEÁ EÁÆo “ÁzTÁ@ ƒz
¬ÁzT ™{tÁå Nz̨  YÁ∫Áz EÁz∫ Ã™Áå YÁ{gÁF| ƒÁ¬y
\T“ t∆|N˛Áı Nz̨  u¬L ZÁzgåÁ YÁ“oz “{Ê@
t∆|N˛Áı Nz̨  u¬L ZÁzgy TÆy \T“ N˛y YÁ‰gÁF|
MÆÁ “ÁzTy? MÆÁ ƒ“ \T“ úÆÁ|õo “ÁzTy?

™Áå u¬u\L GÃ \T“ N˛y YÁ{‰gÁF| x ™yb∫ “ÁzTy@ Eo: uYfi ™ı t∆Á|Æz EåÏÃÁ∫ GÃ Às¬ N˛y
¬Ê§ÁF| (29 + 2x) ™y. “ÁzTy@

osÁ GÃ Às¬ N˛y YÁ{gÁF| = (16 + 2x) ™y
FÃu¬L EÁÆoÁN˛Á∫ Às¬ N˛Á qzfi¢˛¬ = ¬Ê§ÁF| × YÁ{gÁF|

= (29 + 2x) (16 + 2x)
MÆÁıuN˛ Às¬ N˛Á qzfi¢˛¬ = 558 ƒT|. ™yb∫
∴ (29 + 2x) (16 + 2x) = 558
∴ 4x2 + 90x + 464 = 558

4x2 + 90x - 94 = 0 (2 Ãz ßÁT tzåz ú∫)
2x2 + 45x - 47 = 0
2x2 + 45 x - 47 = 0 ..... (1)

“™åz uúZ¬y N˛qÁEÁzÊ ™ı ax + b = c  Nz̨  øú ™ı utÆz TÆz ∫{uQN˛ Ã™yN˛∫mÁı N˛Áz ‘x’ N˛Á ™Áå
rÁo N˛∫åz Nz̨  u¬L “¬ uN˛ÆÁ sÁ@ GÃy üN˛Á∫ Gú∫ÁzMo Ã™yN˛∫m N˛Áz “¬ N˛∫ “™ t∆|N˛Áı Nz̨  u¬L
∫Qz TÆz Às¬ N˛y YÁ{gÁF| rÁo N˛∫ ÃN˛oz “{Ê@

MÆÁ EÁú NĮ̈ Z EÁ{∫ GtÁ“∫m §oÁ ÃN˛oz “̄@ u\Ã™ı “™ı Ã™yN˛∫m üÁõo “Ázoz “Áz@
∫Áåy Nz̨  úÁÃ LN˛ ƒTÁ|N˛Á∫ áÁoÏ N˛y YÁt∫ “{@ GÃåz 9 Ãz. ™y. ƒÁ¬z ƒT| N˛Áz YÁ∫Áı ∆y Áż Nz̨  úÁÃ

Ãz N˛ÁbÁ EÁ{∫ uYfi ™ı t∆Á|Æz EåÏÃÁ∫ GÃz ™Áz‰gN˛∫ LN˛ QÏ¬z ug£§z N˛Á EÁN˛Á∫ §åÁÆÁ@ GÃ ug£§z N˛Á
Vånƒ 144  V.F|.(cm3) “{@ MÆÁ E§ “™ GÃ áÁoÏ N˛y YÁt∫ N˛Á˛úu∫™Áú rÁo N˛∫ ÃN˛oz “{?

Quadratic Equations5
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tΩuƒVÁoyÆ Ã™yN˛∫m
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   ™Áå ¬yu\L ƒTÁ|N˛Á∫ áÁoÏ N˛y YÁt∫ N˛y ßÏ\Á ‘x’ Ãz.™y. “{@
o§ ug£§z N˛Á úu∫™Áú

9 Ãz.™y. × (x-18) Ãz.™y. × (x-18) Ãz.™y. “ÁıTz@
MÆÁıuN˛ ug£§z N˛Á EÁÆoå 144 V.F|.(cc) utÆÁ TÆÁ “{@

9 (x-18) (x-18) = 144
(x-18)2 = 16
x2 - 36x + 308 = 0

 Eo: áÁoÏ N˛y YÁt∫ N˛y ßÏ\Á ‘x’ FÃ Ã™yN˛∫m N˛Áz ÃÊowõo N˛∫zTy@
x2 - 36x + 308 = 0 ..... (2)

Ã™yN˛∫m  (1) osÁ (2) Nz̨  L.H.S N˛Á uå∫yqm N˛yu\L@
MÆÁ ƒz tΩuƒVÁoyÆ §“Ïút √ÆÊ\N˛ “Ê{?

  “™åz úÓƒ| EÜÆÁÆÁı ™ı tΩuƒVÁoyÆ §“Ïút √ÆÊ\N˛ N˛Áz ax2 + bx + c,  a ≠ 0 Nz̨
øú ™ı EÜÆÆå uN˛ÆÁ “{@
  Eo: Gú∫ÁzMo Ã™yN˛∫mÁı ™ı GåN˛Á L.H.S.  tΩuƒVÁoyÆ §“Ïút √ÆÊ\N˛ “Ázåz Nz̨  N˛Á∫m Gã“ı
tΩuƒVÁoyÆ Ã™yN˛∫m N˛“oz “{Ê@
FÃ EÜÆÁÆ ™ı “™ tΩuƒVÁoyÆ Ã™yN˛∫mÁı osÁ GåNz̨  ™Ó¬Áı N˛Áz rÁo N˛∫åz N˛y uƒuá Nz̨  §Á∫z ™ı \ÁåıTz@
5.2 5.2 5.2 5.2 5.2 tΩuƒVÁoyÆ Ã™yN˛∫m (Quadratic Equations)

x Y∫∫Áu∆ ƒÁ¬z LN˛ tΩuƒVÁoyÆ Ã™yN˛∫m N˛Áz ax2 + bx + c = 0, Nz̨  øú ™ı t∆Á|ÆÁ \ÁoÁ “{, \“ÁÂ  a, b,
c ƒÁÀouƒN˛ ÃÊPÆÁLÂ osÁ a ≠  0 “ÁzTÁ@ GtÁ“∫mÁs| 2x2 + x − 300 = 0 LN˛ tΩuƒVÁoyÆ Ã™yN˛∫m “{@ GÃy üN˛Á∫
2x2 − 3x + 1 = 0, 4x − 3x2 + 2 = 0 osÁ 1 − x2 + 300 = 0 ßy tΩuƒVÁoyÆ Ã™yN˛∫m “ÁıTz@

N˛ÁzF| ßy Ã™yN˛∫m \Áz p(x) = 0, \“ÁÂ p(x) 2 VÁo ƒÁ¬Á §“Ïút √ÆÊ\N˛ “Áz ƒ“ tΩuƒVÁoyÆ
Ã™yN˛∫m N˛“¬ÁoÁ “{@ ¬zuN˛å \§ “™ p(x) N˛Áz VÁo Nz̨  Eƒ∫Áz“y N¿̨ ™ ™ı u¬QıTz o§ “™Êz Ã™yN˛∫m
N˛Á GuYo ™ÁåN˛ øú üÁõo “ÁzTÁ@ EsÁ|o ax2 + bx + c = 0, a ≠  0 N˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m N˛ÁN˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m N˛ÁN˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m N˛ÁN˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m N˛ÁN˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m N˛Á
™ÁåN˛ øú N˛“Á \ÁoÁ “{@ osÁ ™ÁåN˛ øú N˛“Á \ÁoÁ “{@ osÁ ™ÁåN˛ øú N˛“Á \ÁoÁ “{@ osÁ ™ÁåN˛ øú N˛“Á \ÁoÁ “{@ osÁ ™ÁåN˛ øú N˛“Á \ÁoÁ “{@ osÁ y = ax2 + bx + c  N˛Áz tΩuƒVÁoyÆ ¢˛¬å N˛“oz “{@N˛Áz tΩuƒVÁoyÆ ¢˛¬å N˛“oz “{@N˛Áz tΩuƒVÁoyÆ ¢˛¬å N˛“oz “{@N˛Áz tΩuƒVÁoyÆ ¢˛¬å N˛“oz “{@N˛Áz tΩuƒVÁoyÆ ¢˛¬å N˛“oz “{@

     üÆnå N˛yu\L@

utÆz TÆz Ã™yN˛∫m tΩuƒVÁoyÆ “{ ÆÁ å“Î GÃN˛y \ÁÂY N˛yu\L@
(i) x2 − 6x − 4 = 0 (ii) x3 − 6x2 + 2x − 1 = 0

(iii) 7x = 2x2 (iv) 2
2

1 2x
x

+ = (x ≠ 0)

(v) (2x + 1) (3x + 1) = b(x − 1) (x − 2)    (vi) 3y2 = 192

9 cm.9 cm.

9 cm. 9 cm.

x cm.

x 
cm

.

9 cm.

x - 18 x -
 18

∫

Ãz.™y. Ãz.™y.

Ãz.™y. Ãz.™y.

Ãz.™y.
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tΩuƒVÁoyÆ ¢˛¬å Nz̨  EåzN˛ GúÆÁzT “Ázoz “{@ Gå™ı Ãz NĮ̈ Z Æ“ÁÂ utÆz TÆz “{@:-
1. \§ ∫Á}Nz̨ b N˛Áz Hú∫ N˛y EÁz∫ ZÁzgÁ \ÁoÁ “{ o§ GÃNz̨  ™ÁT| N˛Áz <tΩuƒVÁoyÆ

¢˛¬å> tΩƒÁ∫Á úu∫ßÁu o N˛∫oz “{@
2. GúT¿“ Zo∫y N˛Á EÁN˛Á∫, bz¬yÀN˛Ázú N˛Á ú∫Áƒo|å N˛ÁÂY, Y≈™Êz Nz̨  ¬zãÃ,

åqfi ™lg¬ Nz̨  ƒÀoÏEÁzÊ Nz̨  N˛q N˛Áz tΩuƒVÁoyÆ Ã™yN˛∫mÁı tΩƒÁ∫Á úu∫ßÁu o
uN˛ÆÁ \ÁoÁ “{@

   GúT¿“ - Zo∫y      ú∫Áƒuo|o tú|m  LzåN˛ Nz̨  ¬zãÃ

3. EÃo∫ (projectile) Nz̨  ™ÁT| N˛Áz tΩuƒVÁoyÆ ¢˛¬å tΩƒÁ∫Á
úu∫ßÁu o N˛∫oz “{@

4. \§ uN˛Ãy TÁgy N˛Áz §¿zN˛ ¬TÁoz “{ o§ GÃNz̨  øN˛åz N˛y tÓ∫y N˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m Ãz
rÁo uN˛ÆÁ \ÁoÁ “{@

GtÁ“∫m-1. uå©å uÀsuoÆÁı N˛Áz TumoyÆ uƒuá tΩƒÁ∫Á ütu∆|o N˛yu\L@

i. »yá∫ EÁ{∫ ∫Á\zãt∫ tÁzåÁı Nz̨  úÁÃ 45  NĘ̂ Yz “{@ tÁzåÁı åz 5-5  NĘ̂ Yz Kw_m utL E§ tÁzåÁz Nz̨
NĘ̂ YÁz N˛Á TÏmå¢˛¬ 124 “ÁzTÁ@ “™ı GåNz̨  úÁÃ ú“¬z uN˛oåz NĘ̂ Yz sz? rÁo N˛∫åÁ “ÁzTÁ@

ii. LN˛ Ã™N˛Ázm ufißÏ\ N˛Á N˛m| 25 Ãz.™y. “{@ tÓÃ∫y ßÏ\ÁEÁzÊ N˛Á EÊo∫ 5  Ãz.™y. utÆÁ TÆÁ
“{@ Gå tÁz ßÏ\ÁEÁzÊ N˛y ¬©§ÁF| rÁo N˛yu\L@

“¬: i. ™Áå ¬yu\L »yá∫ Nz̨  NĘ̂ YÁz N˛y ÃÊPÆÁ  x “ÁzTy@

Eo: ∫Á\zãt∫ Nz̨  úÁÃ NĘ̂ YÁz N˛y ÃÊPÆÁ  = 45 – x (MÆÁı?).

5 NĘ̂ Yz TÏ™Áåz Nz̨  ú≈YÁoΩ »yá∫ Nz̨  úÁÃ NĘ̂ YÁz N˛y ÃÊPÆÁ = x – 5

ßÓu™

ÃÓÆ|
ßÓu™

Nw˛ufi™
GúT¿“
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5 NĘ̂ Yz TÏ™Áåz Nz̨  ú≈YÁoΩ ∫Á\zãt∫ Nz̨  úÁÃ NĘ̂ YÁz N˛y ÃÊPÆÁ =  (45 – x) – 5  = 40 – x

FÃu¬L TÏmå¢˛¬        = (x – 5) (40 – x)

                  = 40x – x2 – 200 + 5x

                   = – x2 + 45x – 200

Eo:, – x2 + 45x – 200 = 124 (TÏmå¢˛¬ 124 utÆÁ TÆÁ “{@)

Eo:, – x2 + 45x – 324 = 0

Eo:,    x2 – 45x + 324 = 0 ( –1 Ãz TÏmÁ N˛∫åz ú∫)

EsÁ|oΩ ∫Á\Ó Nz̨  úÁÃ NĘ̂ YÁı N˛y ÃÊPÆÁ ‘x’ FÃ tΩuƒVÁoyÆ Ã™yN˛∫m

x2 – 45x + 324 = 0 N˛Áz ÃÊowõo N˛∫oÁ “{@

ii. Æ“y TumoyÆ uƒuá tΩƒÁ∫Á FÃ ü≈å N˛Á FuXZo üt∆|å “ÁzTÁ@
™Áå ¬yu\L ZÁzby ßÏ\Á N˛y ¬©§ÁF| x Ãz.™y. “ÁzTy@
o§ §gy ßÏ\Á N˛y ¬©§ÁF| = (x + 5) Ãz.™y. “ÁzTy@
utÆz TÆz “{ N˛m| N˛y ¬©§ÁF| = 25 Ãz.™y. “ÁzTy@

 “™ı rÁo “{ uN˛ Ã™N˛Ázm ufißÏ\ ™ı (N˛m|)2 = (ßÏ\Á)2 + (ßÏ\Á)2

EsÁoΩ, x2 + (x + 5)2 = (25)2

x2 + x2 + 10x + 25 = 625

2x2 + 10x - 600 = 0

x2 + 5x - 300 = 0

Hú∫y Ã™yN˛∫m ™ı  x N˛Á ÃÊßÁuƒo ™Áå utÆz TL Ã™N˛Ázm ufißÏ\ N˛y ßÏ\Á “ÁzTy@

GtÁ“∫m-2. uå©åu¬uQo Ã™yN˛∫m tΩuƒVÁoyÆ “{ ÆÁ å“Î \ÁÂY N˛yu\L@
i. (x – 2)2 + 1 = 2x – 3 ii. x(x + 1) + 8 = (x + 2) (x – 2)

iii. x (2x + 3) = x2 + 1 iv. (x + 2)3 = x3 – 4

“¬ : i. LHS = (x – 2)2 + 1 = x2 – 4x + 4 + 1 = x2 – 4x + 5

FÃu¬L  (x – 2)2 + 1 = 2x – 3 N˛Áz “™  x2 – 4x + 5 = 2x – 3 ßy u¬Q ÃN˛oz “{@
Eo: x2 – 6x + 8 = 0

x

x
cm

+5
 

. 25 
.

cmÃz.
™y

.
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Æ“ ax2 + bx + c = 0.

EoLƒ utÆÁ TÆÁ Ã™yN˛∫m tΩuƒVÁoyÆ Ã™yN˛∫m “{@
ii. Æ“ÁÂ LHS = x(x + 1) + 8 = x2 + x + 8

RHS = (x + 2)(x – 2) = x2 – 4

FÃu¬L,  x2 + x + 8 = x2 – 4
x2 + x + 8 - x2 + 4 = 0

Eo:, x + 12 = 0

Æ“ ax2 + bx + c = 0 Nz̨  øú ™ı å“yÊ “{@
EoLƒ utÆÁ TÆÁ Ã™yN˛∫m tΩuƒVÁoyÆ Ã™yN˛∫m å“Î “{@

iii. Æ“ÁÂ  LHS = x (2x + 3) = 2x2 + 3x

Eo: x (2x + 3) = x2 + 1 N˛Áz “™
2x2 + 3x = x2 + 1 N z̨ øú ™ı u¬Q ÃN˛oz “{@

FÃu¬L, “™ı   x2 + 3x – 1 = 0 üÁõo “ÁzoÁ “{@
Æ“ ax2 + bx + c = 0 Nz̨  øú ™ı “{@
∴  utÆÁ TÆÁ Ã™yN˛∫m tΩuƒVÁoyÆ Ã™yN˛∫m “{@

iv. Æ“ÁÂ, LHS = (x + 2)3 = (x + 2)2 (x + 2)
= (x2 + 4x + 4) (x + 2)
= x3 + 2x2 + 4x2 + 8x + 4x + 8
= x3 + 6x2 + 12x + 8

EsÁ|oΩ (x + 2)3 = x3 – 4 N˛Áz “™
x3 + 6x2 + 12x + 8 = x3 – 4 Nz̨  øú ™ı u¬Q ÃN˛oz “{@

Eo: 6x2 + 12x + 12 = 0         ÆÁ    x2 + 2x + 2 = 0

Æ“ ax2 + bx + c = 0. Nz̨  ªú ™ı “{@
EoLƒ utÆÁ TÆÁ Ã™yN˛∫m tΩuƒVÁoyÆ Ã™yN˛∫m “{@

ÃÓYåÁ : Gú∫ÁzMo Ã™yN˛∫mÁı ™ı (ii) tΩuƒVÁoyÆ Ã™yN˛∫m \{ÃÁ utQoÁ “{ ¬zuN˛å ƒ“ tΩuƒVÁoyÆ
Ã™yN˛∫m å“Î “{@

(iv)  ™ı Ã™yN˛∫m, Vå Ã™yN˛∫m (Cubic Equations) \{ÃÁ utQoÁ “{ osÁ tΩuƒVÁoyÆ
Ã™yN˛∫m \{ÃÁ å“Î ¬zuN˛å ƒ“ “¬ N˛∫åz ú∫ tΩuƒVÁoyÆ Ã™yN˛∫m Nz̨  øú ™Êz úu∫ƒuo|o “ÏEÁ “{@
“™ı úoÁ Y¬oÁ “{ uN˛ uN˛Ãy ßy Ã™yN˛∫m N˛Áz tΩuƒVÁoyÆ “{ ÆÁ å“Î §oÁåz Nz̨  u¬L GÃz “¬ N˛∫åz
N˛y EÁƒ≈ÆN˛oÁ úgoy “{@
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               E•ÆÁÃ - 5.1 - 5.1 - 5.1 - 5.1 - 5.1

1. utL TL Ã™yN˛∫m tΩuƒVÁoyÆ “{ ÆÁ å“Î \ÁÂY N˛yu\L:
i. (x + 1)2 = 2(x – 3) ii. x2 – 2x = (–2) (3 – x)

iii. (x – 2)(x + 1) = (x – 1)(x + 3) iv. (x – 3)(2x +1) = x(x + 5)

v. (2x – 1)(x – 3) = (x + 5)(x – 1) vi. x2 + 3x + 1 = (x – 2)2

vii. (x + 2)3 = 2x (x2 – 1) viii. x3 – 4x2 – x + 1 = (x – 2)3

2. ty TÆy uÀsuoÆÁı N˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m Nz̨  øú ™ı ütu∆|o N˛yu\L@

i. LN˛ EÁÆoÁN˛Á∫ ÀsÁå (plot) N˛Á qzfi¢˛¬ 528 ƒT|.™y. “{@ GÃN˛y ¬©§ÁF|, YÁ{gÁF| N˛y
tÏTÏåy Ãz LN˛ ™yb∫ EuáN˛ “{@ “™ı GÃ Às¬ N˛y ¬©§ÁF| osÁ YÁ{gÁF| rÁo N˛∫åy “{@

ii. tÁz N¿̨ ™ÁTo áå úÓmÁ̇N˛Áz N˛Á TÏmå¢˛¬ 306 “{ “™ı Gå úÓmÁ̇N˛Áz N˛Áz rÁo N˛∫åÁ“{@

iii. ∫Áz“å N˛y ™ÁÂ N˛y EÁÆÏ GÃÃz 26 ƒ | EuáN˛ “{@ oyå ƒ | Nz̨  ú≈YÁo GåN˛y EÁÆÏ N˛Á
TÏmå¢˛¬ 360 ƒ | “ÁzTÁ@ “™ı ∫Áz“å N˛y ƒo|™Áå EÁÆÏ rÁo N˛∫åy “{@

iv. LN˛ ∫z¬ 480  uN˛.™y. N˛y tÓ∫y N˛Áz Ã™Áå ƒzT Ãz úÁ∫ N˛∫oy “{ Æut GÃN˛Á ƒzT 8 uN˛.™y./
VÊ N˛™ N˛∫ utÆÁ \ÁÆ oÁz GÃ tÓ∫y N˛Áz úÁ∫ N˛∫åz Nz̨  u¬L oyå VÊbz N˛Á EuáN˛ Ã™Æ
¬TzTÁ@ “™ı GÃ ∫z¬ N˛Á ƒzT rÁo N˛∫åÁ “{@

5.3 5.3 5.3 5.3 5.3 TÏmåQlg uƒuá tΩƒÁ∫Á tΩuƒVÁoyÆ Ã™yN˛∫mÁı N˛Á “¬ : (Solution of a Quadratic
Equation by Factorisation)

“™åz ‘x’ Y∫∫Áu∆ tΩƒÁ∫Á t{uåN˛ \yƒå N˛y VbåÁEÁzÊ N˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m Nz̨  øú ™ı N{̨ Ãz
ütu∆|o N˛∫åÁ ÃyQÁ “{@

E§ “™ı x N˛Á ™Ó¡Æ rÁo N˛∫åÁ ÃyQåÁ “{@

tΩuƒVÁoyÆ Ã™yN˛∫m 2x2 – 3x + 1 = 0. N˛Áz ¬yu\L@ Æut x  Nz̨  ÀsÁå ú∫ 1 ¬TÁoz “{ oÁz “™ı
(2 × 12) – (3 × 1) + 1 = 0 = RHS üÁõo “ÁzTÁ@ MÆÁıuN˛ 1 utL TL Ã™yN˛∫m N˛Áz ÃÊoÏ…b N˛∫oÁ “{@
FÃu¬L “™ 1 N˛Áz 2x2 – 3x + 1 = 0 N˛Á ™Ó¬ N˛“ıTz@

∴ x = 1 Æ“ FÃ Ã™yN˛∫m N˛Á “¬ “ÁzTÁ@

ÃÁ™ÁãÆo: ƒÁÀouƒN˛ ÃÊPÆÁ α  N˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m ax2 + bx + c = 0, N˛Á ™Ó¬ N˛“oz “̄@
o§ aα2 + b α + c = 0. “ÁzTÁ@ “™ x = α  N˛Áz tΩuƒVÁoyÆ Ã™yN˛∫m N˛Á “¬ N˛“ıTz ÆÁ LzÃz N˛“ ÃN˛oz
“{ uN˛ α FÃ Ã™yN˛∫m N˛Áz ÃÊoÏ…b N˛∫oÁ “{@
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M{cE A~ h_ pÛKm{V` g_rH$aUm| Ho$ dJmªo H$mo kmV H$aZo H$s {d{Y H$s MMm© H$a|Jo&

GtÁ“∫m-3. Ã™yN˛∫m 2x2 – 5x + 3 = 0, Nz̨  ™Ó¬Áı N˛Áz TÏmåQlg uƒuá Ãz rÁo N˛yu\L@

“¬:  Ã§Ãz ú“¬z “™ ™ÜÆ út N˛Áz tΩuƒßÁu\o N˛∫ıTz @ ™ÜÆ út N˛Áz tΩuƒßÁu\o N˛∫åz Nz̨  u¬L “™ı
p osÁ q  FÃ üN˛Á∫ YÁu“L u\Ã™ı p + q = –5  osÁ  p × q = 2 × 3 = 6 üÁõo “Áz@

FÃNz̨  u¬L “™ı 6 Nz̨  Ãßy ÃÊßÁuƒo QlgÁz Nz̨  ÆÏS™Áı N˛y ÃÓuY §åÁåy úgzTy@ ƒz Qlg FÃ üN˛Á∫
“ÁıTz (1, 6), (–1, –6); (2, 3); (–2, –3) FÃ ÃÓYy Ãz üÁõo QlgÁı ™ı (–2, –3) utL TL üuo§ãá N˛Áz
ÃÊoÏ…b N˛∫oÁ “{@  p + q = –5 osÁ p × q = 6.

™ÜÆ út ‘–5x’ N˛Áz ‘–2x – 3x’ Nz̨  øú ™ı u¬Q ÃN˛oz “{@

FÃu¬L 2x2 – 5x + 3 = 2x2 – 2x – 3x + 3 = 2x (x – 1) –3(x – 1) = (2x – 3)(x – 1)

E§, 2x2 – 5x + 3 = 0 FÃ Ã™yN˛∫m N˛Áz (2x – 3)(x – 1) = 0 Nz̨  øú ™ı u¬Q ÃN˛oz “{@

FÃu¬L x Nz̨  ƒ“ ™Ó¡Æ \Áz Ã™yN˛∫m  2x2 – 5x + 3 = 0  Nz̨  u¬L “ÁıTz ƒ“y ™Ó¡Æ
(2x – 3)(x – 1) = 0 Nz̨  u¬L ßy ÃÊoÏ…b N˛∫ıTz@

EsÁ|o 2x – 3 = 0 ÆÁ  x – 1 = 0.

E§, 2x – 3 = 0 ⇒  x = 
3
2  osÁ  x – 1 = 0 ⇒  x = 1 tzoz “{@

FÃu¬L , x = 
3
2  osÁ x = 1 Ã™yN˛∫m Nz̨  “¬ “ÁıTz@

FÃy N˛Áz “™ Ã™yN˛∫m 2x2 – 5x + 3 = 0 Nz̨  ™Ó¬ 1 osÁ 3
2  “ÁıTz N˛“ ÃN˛oz “{@

     üÆnå N˛yu\L@

Ã™yN˛∫m 2x2 – 5x + 3 = 0. Nz̨  ™Ó¬ kmV {H${OE VWm BgHo$ _wc 1 osÁ 3
2  “ÁıTz FÃN˛y

\ÁÂY N˛yu\L@

åÁzb N˛yu\L 2x2 – 5x + 3 = 0 Nz̨  ™Ó¬Áı N˛Áz TÏmåQlg uƒuá tΩƒÁ∫Á ünÆzN˛ ™Ó¬ N˛Áz ∆ÓãÆ ¬zN˛∫
™Ó¡Æ rÁo uN˛ÆÁ TÆÁ “{@
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GtÁ“∫m 4 : tΩuƒVÁoyÆ Ã™yN˛∫m x–
1

3x  = 
1
6  (x ≠  0) Nz̨  ™Ó¬ rÁo N˛yu\L@

“¬ :  x-
1

3x  = 
1
6  ⇒ 6x2 - x - 2 = 0

6x2 – x – 2 = 6x2 + 3x – 4x – 2
   = 3x (2x + 1) – 2 (2x + 1)

         = (3x – 2)(2x + 1)

Ã™yN˛∫m 6x2 – x – 2 = 0 Nz̨  ™Ó¬ x N z̨ ƒ“ ™Ó¡Æ “ÁıTz u\ÃÃz (3x – 2)(2x + 1) = 0

Eo:  3x – 2 = 0 or 2x + 1 = 0 “ÁzTÁ@

EsÁ|oΩ: x = 
2
3   ÆÁ  x = 

1
2

−

Eo: 6x2 – x – 2 = 0 Nz̨  ™Ó¬  
2
3  ÆÁ 1

2
−  “ÁıTz@

“™ Ã™yN˛∫m 6x2 – x – 2 = 0. 2
3  ÆÁ 1

2
−  “ÁıTz@

GtÁ“∫m-5. ƒT| 5.1 ™ı YuY|o t∆|N˛Áı Nz̨  Às¬ N˛y YÁ{gÁF| rÁo N˛yu\L@
“¬ : ƒT| 5.1 ™ı Æut t∆|N˛Áı Nz̨  Às¬ N˛y YÁ{gÁF| N˛Áz x ™y. ¬y \ÁÆ, oÁz x  N˛Á ™Ó¡Æ 2x2 + 45x -
47 = 0. N˛Áz ÃÊoÏ…b N˛∫åÁ úgzTÁ@ TÏmåQlg uƒuá Ãz FÃz FÃ üN˛Á∫ u¬Qoz “{@

2x2 - 2x + 47x - 47 = 0
2x (x - 1) + 47 (x - 1) = 0

EsÁ|oΩ (x - 1)  (2x + 47) = 0

FÃu¬L utÆz TÆz Ã™yN˛∫m Nz̨  ™Ó¬ x = 1 ÆÁ  x = 
47
2

−
. “ÁıTz@ \{ÃÁ uN˛ “™ \Áåoz “{ ‘x’ Às¬

N˛y YÁ{gÁF| “{ \Áz J mÁn™N˛ å“yÊ “Áz ÃN˛oy@
∴   YÁ{gÁF| 1  ™y. “ÁzTy@ Eo: Æ“ Às¬ N˛y YÁ{‰gÁF| Nz̨  u¬L úÆÁ|õo å“Î “{@

          E•ÆÁÃ - 5.2 - 5.2 - 5.2 - 5.2 - 5.2
1. TÏmåQlg uƒuá ™ı uå©åu¬uQo Ã™yN˛∫mÁı Nz̨  ™Ó¬Áı N˛Áz rÁo N˛yu\L@

i. x2 – 3x – 10 = 0 ii. 2x2 + x – 6 = 0 iii. 22 7 5 2 0+ + =x x

iv. 2 12 0
8

− + =x x v. 100x2 – 20x + 1 = 0 vi. x(x + 4) = 12

vii. 3x2 – 5x + 2 = 0 viii. 
3 2− =x
x  (x ≠  0) ix. 3(x – 4)2  – 5(x  – 4) = 12
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2. Gå tÁz ÃÊPÆÁEÁzÊ N˛Áz rÁo N˛yu\L u\åN˛Á ßÁT¢˛¬ 27 osÁ TÏmå¢˛¬ 182 “{@

3. tÁz N¿̨ ™ÁTo áå úÓmÁ̇N˛ÁzÊ N z̨ ƒTÁż N˛Á ÆÁzT 613 “Áz oÁz ÃÊPÆÁLÂ rÁo N˛yu\L@

4. LN˛ Ã™N˛Ázm ufißÏ\ N˛y HÂYÁF| GÃNz̨  EÁáÁ∫ Ãz 7 Ãz.™y. N˛™ “{@ GÃNz̨  N˛m| N˛y ¬©§ÁF| 13
Ãz.™y. “{, GÃN˛y tÁz ßÏ\ÁÆı rÁo N˛yu\L@

5. LN˛ ¬VÏ GtΩÆÁzT ƒÁ¬z LN˛ utå ™ı NĮ̈ Z u™bΩby Nz̨  §o|å §åÁoz “{@ Æ“ rÁo “ÏEÁ uN˛ LN˛ utå
§ååz ƒÁ¬y ƒÀoÏEÁzÊ Ãz GåN˛Á ¬ÁTo ™Ó¡Æ GÃNz̨ ˛ tÏTÏåz Ãz  D3 EuáN˛ “{@ Æut GÃ utå N˛Á  NĮ̈ ¬
¬ÁTo ™Ó¡Æ  D90 “Áz oÁz, GÃ utå §åÁÆy TÆy ƒÀoÏEÁzÊ N˛y ÃÊPÆÁ osÁ GÃN˛Á t∫ rÁo N˛yu\L@

6. GÃ EÁÆo Nz̨  úu∫™Áú rÁo N˛yu\L u\ÃN˛y úu∫u™uo 28 ™y. osÁ qzfi¢˛¬ 40 ƒT|.™y. “{@

7. ufißÏ\ N˛Á EÁáÁ∫ GÃN˛y HÂYÁF| Ãz 4 Ãz.™y. ¬©§Á “{ Æut GÃN˛Á qzfi¢˛¬ 48 ƒ.Ãz.™y. “Áz oÁz
GÃ ufißÏ\ N˛Á EÁáÁ∫ osÁ HÂYÁF| rÁo N˛yu\L@

8. tÁz ∫z¬ TÁugÆÁÂ õ¬Áb¢˛Á™| Ãz LN˛ ÃÁs uåN˛¬oy “{@ ú“¬y TÁgy úu≈Y™ ut∆Á ™ı osÁ tÓÃ∫y
TÁgy G∫y ut∆Á ™ı \Á ∫“y “{@ ú“¬y TÁgy N˛Á ƒzT tÓÃ∫y Ãz 5 N˛y.™y./V. EuáN˛ “{@ tÁz Vlbz
§Át tÁzåÁzÊ 50  uN˛.™y. N˛y tÓ∫y ú∫ “Áz oÁz tÁzåÁz TÁugÆÁı N˛Á EÁ{Ão ƒzT rÁo N˛yu\L@

9. 60 uƒtΩÆÁus|ÆÁı N˛y N˛qÁ ™ı ünÆzN˛ §Á¬N˛ åz §Áu¬N˛ÁEÁzÊ N˛y ÃÊPÆÁ Nz̨  §∫Á§∫ EåÏtÁå utÆÁ
“{ osÁ ünÆzN˛ §Áu¬N˛Á åz §Á¬N˛Áı N˛y ÃÊPÆÁ Nz̨  §∫Á§∫ EåÏtÁå utÆÁ Æut NĮ̈ ¬ ∫N˛™  D1600.
LN˛ufio N˛y TF| oÁz §oÁFL N˛qÁ ™ı §Á¬N˛Áı N˛y ÃÊPÆÁ uN˛oåy “ÁzTy?

10. LN˛ ÆÁÊufiN˛ åÁƒ åty ™ı Hú∫ N˛y EÁz∫ 24 N˛y.™y. N˛y tÓ∫y, 3 uN˛.™y./VÊbÁ N˛y t∫ Ãz oÆ
N˛∫oÁ “{@ Æut GÃN˛Á LN˛ §Á∫ Hú∫ \ÁN˛∫ ƒÁúÃ EÁåz Nz̨  u¬L 6 VÊbz N˛Á Ã™Æ ¬ToÁ “{@
oÁz GÃN˛y Tuo uÀs∫ ™ÁåN˛∫ GÃNz̨  ƒzT N˛Áz rÁo N˛yu\L@

5.4 5.4 5.4 5.4 5.4 úÓm| ƒT| tΩƒÁ∫Á tΩuƒVÁoyÆ Ã™yN˛∫m N˛Á “¬ (Solution of a Quadratic Equation
by Completing the Square)

“™åz uúZ¬z ßÁT ™ı TÏmåQlg uƒuá tΩƒÁ∫Á Ã™yN˛∫m Nz̨  ™Ó¬Áı N˛Áz rÁo N˛∫åÁ ÃyQÁ@ MÆÁ
TÏmåQlg uƒuá Ãßy üN˛Á∫ Nz̨  Ã™yN˛∫mÁı ú∫ ¬ÁTÓ “Áz ÃN˛oy “{? EÁFL E§ FÃ Ã™yN˛∫m
x2 + 4x - 4 = 0 N˛Áz “¬ N˛∫åz N˛y N˛Ázu∆∆ N˛∫ıTz@

utL TL Ã™yN˛∫m x2 + 4x - 4 = 0  N˛Áz TÏmåQlg uƒuá Ãz “¬ N˛∫åz Nz̨  u¬L “™ı P osÁ
q  N˛Áz FÃ üN˛Á∫ rÁo N˛∫åÁ “ÁzTÁ u\ÃÃz  p + q = 4 osÁ

            p × q = -4
“™Á∫z úÁÃ úÓmÁ̇N˛ p, q å“Î “{ \Áz GúÆÏ|Mo Ã™yN˛∫m N˛Áz ÃÊoÏ…b N˛∫ı@ EsÁ|oΩ TÏmåQlg uƒuá tΩƒÁ∫Á
FÃ Ã™yN˛∫m N˛Áz “¬ N˛∫åÁ ÃÊßƒ å“Î “{@ Eo: “™ tÓÃ∫y uƒuá N˛Á EÜÆÆå N˛∫ıTz@
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FÃ uÀsuo N˛Á Eƒ¬ÁzN˛å N˛yu\L
ÃÏåyoÁ N˛y EÁÆÏ N˛Á TÏmå¢˛¬ EÁ\ Ãz  tÁz ƒ | úÓƒ| osÁ EÁ\ Ãz YÁ∫ ƒ | §Át N z̨ GÃN˛y

ƒo|™Áå EÁÆÏ Nz̨  tÏTÏåz Ãz LN˛ ƒ | EuáN˛ “{@ oÁz §oÁFL GÃN˛y ƒo|™Áå EÁÆÏ uN˛oåy “ÁzTy?
FÃ N˛Á G∫ rÁo N˛∫åz Nz̨  u¬L “™ GÃN˛y ƒo|™Áå EÁÆÏ N˛Áz x ƒ | ™ÁåıTz@ tÁz ƒ | úÓƒ| N˛y

EÁÆÏ = x – 2 osÁ 4 ƒ | §Át N˛y EÁÆÏ = x + 4 “ÁzTy osÁ GåN˛Á TÏmå¢˛¬ (x – 2)(x + 4) “ÁzTÁ@
Eo: (x – 2)(x + 4) = 2x + 1

EsÁ|oΩ    x2 + 2x – 8 = 2x + 1

          x2 – 9 = 0

FÃu¬L ÃÏåyoÁ N˛y ƒo|™Áå EÁÆÏ Ã™yN˛∫m x2 – 9 = 0 N˛Áz ÃÊoÏ…b N˛∫zTy@
“™ FÃz x2 = 9 Nz̨  øú ™ı ßy u¬Q ÃN˛oz “{@ FÃN˛Á ƒT|™Ó¬ ¬zåz ú∫ “™ı x = 3 ÆÁ x = – 3.

üÁõo “ÁzTÁ@ MÆÁıuN˛˛ EÁÆÏ áåÁn™N˛ ÃÊPÆÁ “ÁzTy@ x = 3.

FÃu¬L ÃÏåyoÁ N˛y ƒo|™Áå EÁÆÏ  3 ƒ | “ÁzTy@
E§ “™ LN˛ EÁ{∫ Ã™yN˛∫m N˛Áz tzQıTz (x + 2)2 – 9 = 0. FÃz “¬ N˛∫åz Nz̨  u¬L “™ı  (x +

2)2 = 9. Nz̨  øú ™ı u¬QåÁ “ÁzTÁ@ ƒT|™Ó¬ ¬zåz ú∫ “™ı x + 2 = 3 ÆÁ  x + 2 = – 3 üÁõo “ÁzTÁ@
Eo: x = 1 ÆÁ  x = –5

FÃu¬L Ã™yN˛∫m (x + 2)2 – 9 = 0 N˛Á ™Ó¬ 1 osÁ – 5 “ÁıTz@
Gú∫ÁzMo tÁzåÁzÊ GtÁ“∫mÁı ™ı x  ∫Áu∆ ƒÁ¬Á út úÓm| ƒT| “{@ osÁ “™ EÁÃÁåy Ãz FåN˛Á ƒT|™Ó¬

rÁo N˛∫ ÃN˛oz “{Ê@ ¬zuN˛å Ã™yN˛∫m x2 + 4x – 4 = 0. N˛Áz “¬ N˛∫åz Nz̨  u¬L TÏmåQlg N˛Á  GúÆÁzT
å“Î N˛∫ ÃN˛oz “{Ê@

FÃu¬L E§ “™ ƒTÁż N˛Áz úÓm| N˛∫åz N˛y uƒuá N˛Á GúÆÁzT N˛∫ıTz@ FÃ uƒuá N˛Á ™Ó¬
∫“ÀÆ FÃNz̨  L.H.S. N˛Áz N˛∫åÁ “ÁzoÁ “{ u\ÃÃz ƒ“ LN˛ úÓm| ƒT| Ã™yN˛∫m §åz@

FÃN˛y uƒuá NĮ̈ Z FÃ üN˛Á∫ “{@
x2 + 4x – 4  = 0

⇒ x2 + 4x = 4
x2 + 2. x . 2  = 4

E§ LHS  a2 + 2ab Nz̨  øú üÁõo “ÁzTÁ Æut “™ FÃ™ı b2  N˛Áz \ÁzgıTz o§ ƒ“ a2 + 2ab + b2

Nz̨  øú ™ı úÓm| ƒT| Ã™yN˛∫m §åzTÁ@ Eo: tÁzåÁz EÁz∫ b2 = 22 = 4 N˛Áz \Ázgåz ú∫ “™ı üÁõo “ÁzTÁ@
x2 + 2.x.2 + 22 = 4 + 4

⇒ (x + 2)2 = 8 ⇒ x + 2 = 8±

⇒ x =  –2 2 2±
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E§ 3x2 – 5x + 2 = 0 Ã™yN˛∫m N˛Áz tzuQL@ åÁzb N˛yu\L  x2 N˛Á TÏmN˛ 1 å“Î “{@ FÃu¬L
“™ úÓ∫z Ã™yN˛∫m N˛Áz 3 Ãz ßÁT tıTz u\ÃÃz x2 N˛Á TÏmN˛  1 “Áz ÃNz̨ @

∴ 2 5 2 0
3 3

− + =x x

⇒
2 5 2

3 3
−

− =x x

⇒
2 5 22. .

6 3
−

− =x x

⇒
2 2

2 5 5 2 52. .
6 6 3 6

−⎛ ⎞ ⎛ ⎞− + = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

x x ( 
25

6
⎛ ⎞
⎜ ⎟
⎝ ⎠

N˛Áz tÁzåÁz EÁz∫ \Ázgåz ú∫)

25 2 25
6 3 36

−⎛ ⎞− = +⎜ ⎟
⎝ ⎠

x

( ) ( )2 12 2 25 15  = 
6 36

x
× − + ×⎛ ⎞−⎜ ⎟⎝ ⎠

25 24 25 = 
6 36

x − +⎛ ⎞−⎜ ⎟⎝ ⎠

25 1
6 36

⎛ ⎞− =⎜ ⎟
⎝ ⎠

x (tÁzåÁz EÁz∫ ƒT|™Ó¬ ¬zåz ú∫)

5 1
6 6

− = ±x

FÃu¬L , 
5 1
6 6

= +x   ÆÁ   5 1
6 6

= −x

EsÁ|oΩ, x = 1 ÆÁ x = 
4
6

EsÁoΩ x = 1 ÆÁ x =  
2
3

Eo: Ã™yN˛∫m Nz̨  ™Ó¬ 1 osÁ 2
3  “ÁıTz@

Gú∫ÁzMo GtÁ“∫m ™ı “™ E¡TÁzu∫t™ (algorithm) tΩƒÁ∫Á úÓm| ƒT| üÁõo N˛∫ıTz@
E¡TÁzu∫t™ :  ™Áå ¬yu\L tΩuƒVÁoyÆ Ã™yN˛∫m ax2 + bx + c = 0 (a ≠  0) “ÁzTÁ@

Y∫m -1 : ünÆzN˛ út N˛Áz ‘a’ Ãz ßÁT tıTz@
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Y∫m-2 :  Ã™yN˛∫m FÃ o∫“ √ÆƒuÀso N˛yu\L u\ÃÃz uÀs∫ út c/a  tÁÆy EÁz∫ “Áz (RHS)

Y∫m-3 : 
2

1
2

⎡ ⎤⎛ ⎞
⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦

b
a   N˛Áz tÁzåÁz EÁz∫ \Ázgåz ú∫  L.H.S. úÓm| ƒT| §åzTÁ@

Y∫m-4 : LHS N˛Áz ƒT| Nz̨  øú ™ı u¬QN˛∫ R.H.S. N˛Áz “¬ N˛yu\L@

Y∫m-5 : GÃz “¬ N˛yu\L@

GtÁ“∫m-6. úÓm| ƒT| uƒuá Ãz 5x2 – 6x – 2 = 0 Nz̨  ™Ó¬Áı N˛Áz rÁo N˛yu\L@

“¬ :  5x2 – 6x – 2 = 0 utÆÁ TÆÁ “{@

E§ “™ E¡TÁzu∫t™ N˛Á GúÆÁzT N˛∫ıTz@

Y∫m-1 : 2 6 2 0
5 5

− − =x x  (tÁzåÁı EÁz∫ 5 Ãz ßÁT tzåz ú∫)

Y∫m -2 : 2 6 2
5 5

− =x x

Y∫m -3 : 
2 2

2 6 3 2 3
5 5 5 5

⎛ ⎞ ⎛ ⎞− + = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

x x (tÁzåÁz EÁz∫ 
23

5
⎛ ⎞
⎜ ⎟
⎝ ⎠  N˛Áz \Ázgåz ú∫)

Y∫m -4 : 
23 2 9

5 5 25
⎛ ⎞− = +⎜ ⎟
⎝ ⎠

x

Y∫m-5 : 
23 19

5 25
⎛ ⎞− =⎜ ⎟
⎝ ⎠

x

3 19
5 25

− = ±x

3 19
5 5

= +x   or  
3 19
5 5

= −x

∴  
3 19

5
+

=x   or  
3 19

5
−

=x
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GtÁ“∫m-7. Ã™yN˛∫m 4x2 + 3x + 5 = 0 Nz̨  ™Ó¬ÁzÊ N˛Áz úÓm| ƒT| uƒuá tΩƒÁ∫Á N˛yu\L@
“¬ :   utÆÁ TÆÁ 4x2 + 3x + 5 = 0

 2 3 5 0
4 4

+ + =x x

 2 3 5
4 4

−
+ =x x

 
2 2

2 3 3 5 3
4 8 4 8

−⎛ ⎞ ⎛ ⎞+ + = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

x x

 
23 5 9

8 4 64
−⎛ ⎞+ = +⎜ ⎟

⎝ ⎠
x

23 71 0
8 64

−⎛ ⎞+ = <⎜ ⎟
⎝ ⎠

x

¬zuN˛å 
23

8
⎛ ⎞+⎜ ⎟
⎝ ⎠

x N˛Á J mÁn™N˛ ™Ó¡Æ å“Î “Áz ÃN˛oÁ (MÆÁı?) FÃu¬L x N˛Á N˛ÁzF| ßy

ƒÁÀouƒN˛ ™Ó¡Æ Ã™yN˛∫m N˛Áz ÃÊoÏ…b å“Î N˛∫oÁ “{@ Eo: utL TL Ã™yN˛∫m Nz̨  N˛ÁzF| ƒÁÀouƒN˛ ™Ó¬
å“yÊ “{@

          Æ“ N˛yu\L@

úÓm| ƒT| uƒuá tΩƒÁ∫Á utL TL Ã™yN˛∫mÁı N˛Áz “¬ N˛yu\L@

(i) x2 − 10x + 9 = 0 (ii) x2 − 5x + 5= 0

(iii) x2 + 7x − 6 = 0

“™åz úÓm| ƒT| uƒuá tΩƒÁ∫Á NĮ̈ Z GtÁ“∫mÁı N˛Áz “¬ uN˛ÆÁ sÁ@ E§ “™ FÃz ™ÁåN˛ Ã™yN˛∫m
ax2+bx+c=0 (a≠0) ™ı ¬TÁLÂTz@

Y∫m 1 :  Ã™yN˛∫m Nz̨  ünÆzN˛ út N˛Áz ‘a’  Ãz uƒßÁu\o N˛∫åz ú∫
2 0+ + =

b cx x
a a

Y∫m 2  : 2 + = −
b cx x
a a
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Y∫m 3 : 
2 2

2 1 1
2 2

⎡ ⎤ ⎡ ⎤+ + = − +⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

b b c bx x
a a a a

    [tÁzåÁz EÁz∫ 
21  

2
⎡ ⎤
⎢ ⎥⎣ ⎦

b
a  \Ázgåz ú∫]

2 2
2 2

2 2 2
⎡ ⎤ ⎡ ⎤⇒ + ⋅ + = − +⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

b b c bx x
a a a a

Y∫m 4 :
2 2

2

4
2 4

−⎡ ⎤+ =⎢ ⎥⎣ ⎦

b b acx
a a

Y∫m 5 :  Æut  b2 − 4ac > 0, “Áz oÁz GÃN˛Á ƒT|™Ó¬ rÁo N˛∫åz ú∫,

2 4
2 2

± −
+ =

b b acx
a a

 üÁõo “ÁzTÁ@

Eo:,
2 4

2
− ± −

=
b b acx

a

FÃu¬L ax2 + bx + c = 0 N z ˛ ™ Ó¬ 
2 4

2
− + −b b ac

a
 osÁ  

2 4
2

− − −b b ac
a

,

“ÁıTz Æut  b2 – 4ac > 0.

Æut  b2 – 4ac < 0, “Áz oÁz FÃ Ã™yN˛∫m Nz̨  ƒÁÀouƒN˛ ™Ó¬ å“Î “Ázoz “{@ (MÆÁı?)

EoLƒ Æut b2 – 4ac > 0, “Áz oÁz tΩuƒVÁoyÆ Ã™yN˛∫m ax2 + bx + c = 0 Nz̨  ™Ó¬
2 4

2
b b ac

a
− ± −  “Ázoz “{Ê@

tΩuƒVÁoyÆ Ã™yN˛∫m Nz̨  ™Ó¬Áı N˛Áz rÁo N˛∫åz Nz̨  FÃ ÃÓfi N˛Áz <tΩuƒVÁoyÆ ÃÓfi> N˛“oz “{Ê@

EÁFL, E§ “™ FÃ ÃÓfi tΩƒÁ∫Á NĮ̈ Z GtÁ“∫mÁı N˛Áz “¬ N˛∫ıTz@

GtÁ“∫m-8. E•ÆÁÃ 5.1 Nz̨  ü≈å 2(i) N˛Áz tΩuƒVÁoyÆ ÃÓfi tΩƒÁ∫Á “¬ N˛yu\L@
“¬ :  ™Áå ¬yu\L qzfi (plot) N˛y YÁ{gÁF| x ™y. “{@

GÃN˛y ¬©§ÁF| (2x + 1) ™y. “ÁzTy@

MÆÁıuN˛ EÁÆoÁN˛Á∫ qzfi N˛Á qzfi¢˛¬ 528  ƒ.™y. utÆÁ TÆÁ “{@

“™ FÃz x(2x + 1) = 528, u¬Q ÃN˛oz “{, EsÁ|oΩ 2x2 + x – 528 = 0.

Æ“ ax2 + bx + c = 0, Nz̨  øú ™ı “{ \“ÁÂ a = 2, b = 1, c = – 528. “ÁıTz

FÃu¬L tΩuƒVÁoyÆ ÃÓfi tΩƒÁ∫Á FÃN˛Á “¬ FÃ üN˛Á∫ “ÁzTÁ@
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1 1 4(2)(528) 1 4225 1 65
4 4 4

− ± + − ± − ±
= = =x

EsÁ|oΩ 64
4

=x   or  
66
4

−
=x

EsÁ|oΩ x = 16 or x =  
33
2

−

MÆÁıuN˛ x  N˛Á ™Ó¡Æ J mÁn™N˛ å“Î “Áz ÃN˛oÁ, FÃu¬L qzfi N˛y YÁ{gÁF| 16  ™y. “ÁzTy osÁ ¬Ê§ÁF|
(2x + 1) = 33 ™y. “ÁzTy@

EÁúN˛Áz Æ“ \ÁÂY N˛∫åy úgzTy uN˛ üÁõo ™Ó¡Æ utÆz TÆz ü≈å N˛Áz ÃÊoÏ…b N˛∫oz “{@

     uƒYÁ∫-uƒ™∆| N˛yu\L@

“™åz tΩuƒVÁoyÆ Ã™yN˛∫mÁı N˛Áz “¬ N˛∫åz N˛y oyå uƒuáÆÁı N˛Áz ÃyQÁ@ Få oyåÁı ™ı Ãz
EÁú N˛Á{åÃy uƒuá N˛Á GúÆÁzT N˛∫åÁ YÁ“ÊzTz? (MÆÁı?)

GtÁ“∫m-9. tÁz N¿̨ ™ÁTo áå uƒ ™ ÃÊPÆÁEÁzÊ Nz̨  ƒTÁz ̇N Ą́ ÆÁzT 290 “Áz oÁz, Gå ÃÊPÆÁEÁzÊ N Ą́z rÁo N y̨u\L@
“¬ : ™Áå ¬yu\L ú“¬y áå uƒ ™ ÃÊPÆÁ x “Áz oÁz tÓÃ∫y ÃÊPÆÁ x + 2 “ÁzTy@

utL TL ü≈å Nz̨  EåÏÃÁ∫ x2 + (x + 2)2 = 290

EsÁ|oΩ x2 + x2 + 4x + 4 = 290

EsÁ|oΩ 2x2 + 4x – 286 = 0

EsÁ|oΩ x2 + 2x – 143 = 0

\Áz x ∫Áu∆ ƒÁ¬Á tΩuƒVÁoyÆ Ã™yN˛∫m “{@

tΩuƒVÁoyÆ ÃÓfi Nz̨  GúÆÁzT Ãz 
2 4 = 

2
b b acx − ± −

 “™ı üÁõo “ÁzTÁ 2 4 572 2 576 2 24
2 2 2

− ± + − ± − ±
= = =x

EsÁ|oΩ : x = 11 ÆÁ  x = – 13

¬zuN˛å utÆÁ TÆÁ “{ uN˛  x LN˛ áå uƒ ™ ÃÊPÆÁ “{@  Eo: x=11 ÆÁ x  ≠ – 13

EoLƒ tÁz N¿̨ ™ÁTo áå uƒ ™ ÃÊPÆÁLÂ 11 osÁ (x + 2) = 11 + 2 = 13

\ÁÂY:  112 + 132 = 121 + 169 = 290.
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GtÁ“∫m-10. LN˛ EÁÆoÁN˛Á∫ GtΩÆÁå (park) N˛y ÃÊ∫YåÁ N˛∫åy “{ u\ÃN˛y YÁ{gÁF|, ¬©§ÁF| Ãz 3 ™y.
N˛™ “Ázåy YÁu“L@ FÃ GtΩÆÁå N˛Á qzfi¢˛¬ Ã™tΩuƒ§Á“Ï ufißÏ\ÁN˛Á∫ GtΩÆÁå Nz̨  qzfi¢˛¬ Ãz 4 ™y.
EuáN˛ “ÁzåÁ YÁu“L@ u\ÃN˛y HÂYÁF| 12 ™y. “{@ EÁÆoÁN˛Á∫ GtΩÆÁå N˛y ¬©§ÁF| osÁ YÁ{gÁF| rÁo
N˛yu\L@

“¬ : ™Áå ¬yu\L EÁÆoÁN˛Á∫ GtΩÆÁå N˛y YÁ{gÁF| x ™y. “ÁzTy@

Eo: ¬©§ÁF| = (x + 3)  ™y. “ÁzTy@

FÃu¬L EÁÆoÁN˛Á∫ GtΩÆÁå N˛Á qzfi¢˛¬ = x(x + 3) ƒ.™y. = (x2 + 3x) ƒ.™y.

E§ Ã™tΩuƒ§Á“Ï ufißÏ\ N˛Á EÁáÁ∫ = x  ™y. “ÁzTÁ@

Eo: GÃN˛Á qzfi¢˛¬ = 1
2

 × x × 12 = 6 x ƒ.™y.

“™Á∫y EÁƒ≈ÆN˛oÁ EåÏÃÁ∫
x2 + 3x = 6x + 4

EsÁ|oΩ x2 – 3x – 4 = 0

tΩuƒVÁoyÆ ÃÓfi N˛y Ã“ÁÆoÁ Ãz

3 25 3 5
2 2

± ±
= =x  =   = 4 ÆÁ – 1

¬zuN˛å  x  ≠ – 1 (MÆÁz?). Eo:, x = 4. “ÁzTÁ@

FÃu¬L GtΩÆÁå N˛y YÁ{gÁF| = 4™y. osÁ ¬©§ÁF| x + 3 = 4 + 3 = 7™y.

\ÁÂY : EÁÆoÁN˛Á∫ GtΩÆÁå N˛Á qzfi¢˛¬ = 28 ƒ.™y.

ufißÏ\ÁN˛Á∫ GtΩÆÁå N˛Á qzfi¢˛¬ = 24 ƒ.™y.  = (28 – 4) ƒ.™y.

GtÁ“∫m-11.   utL TL tΩuƒVÁoyÆ Ã™yN˛∫mÁı Nz̨  ™Ó¬ Æut üÁõo “Áz oÁz ÃÓfi tΩƒÁ∫Á rÁo N˛yu\L:

 (i) x2 + 4x + 5 = 0 (ii) 2x2 – 2 2x  + 1 = 0

“¬ : (i) x2 + 4x + 5 = 0. Æ“ÁÂ, a = 1, b = 4, c = 5. Eo: b2 – 4ac = 16 – 20 = – 4 < 0.

MÆÁıuN˛ uN˛Ãy ßy ƒÁÀouƒN˛ ÃÊPÆÁ N˛Á ƒT| J mÁn™N˛ å“Î “Áz ÃN˛oÁ@ FÃu¬L  2 4−b ac
N˛Á N˛ÁzF| ßy ƒÁÀouƒN˛ ™Ó¡Æ üÁõo å“Î “ÁzTÁ@

Eo: FÃ Ã™yN˛∫m Nz̨  N˛ÁzF| ƒÁÀouƒN˛ ™Ó¬ üÁõo å“Î “ÁıTz@

(ii) 2x2 – 2 2 x + 1 = 0. Æ“ÁÂ, a = 2, b = −2 2 , c = 1.

12

x 
+ 

3

x
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Eo:   b2 – 4ac = 8 – 8 = 0

FÃu¬L   2 2 0 2 0
4 2
±

= = ±x   i.e.,  x = 
1
2 .

Eo: ™Ó¬ 1 1, .
2 2

“ÁıTz@

GtÁ“∫m-12.  utÆz TÆz Ã™yN˛∫m Nz̨  ™Ó¬Áı N˛Áz rÁo N˛yu\L@

(i)
1 3, 0+ = ≠x x
x (ii)

1 1 3, 0,2
2

− = ≠
−

x
x x

“¬:

(i) 1 3+ =x
x

.    Ã™yN˛∫m Nz̨  tÁzåÁı EÁz∫ Nz̨  útÁı N˛Áz x Ãz TÏmÁ N˛∫åz ú∫  x2 + 1 = 3x

EsÁ|oΩ x2 – 3x + 1 = 0, LN˛ tΩuƒVÁoyÆ Ã™yN˛∫m “{@

Æ“ÁÂ, a = 1, b = – 3, c = 1

Eo: b2 – 4ac = 9 – 4 = 5 > 0

FÃu¬L,
3 5

2
±

=x  (MÆÁı?)

EoLƒ  
3 5

2
+

 osÁ   3 5 .
2

− Ã™yN˛∫m Nz̨  ™Ó¬ “ÁıTz@

(ii)
1 1 3, 0, 2.

2
− = ≠

−
x

x x

\{Ãz uN˛  x ≠  0, 2, Ã™yN˛∫m N˛Áz x (x – 2), Ãz TÏmÁ N˛∫åz ú∫
(x – 2) – x = 3x (x – 2)

     = 3x2 – 6x  “™ı üÁõo “ÁzTÁ@

Eo: utÆÁ TÆÁ Ã™yN˛∫m 3x2 – 6x + 2 = 0, Nz̨  øú ™ı üÁõo “ÁzTÁ

\“ÁÂ, a = 3, b = – 6, c = 2. Eo:, b2 – 4ac = 36 – 24 = 12 > 0

FÃu¬L,
6 12 6 2 3 3 3 .

6 6 3
± ± ±

= = =x
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FÃu¬L 3 3
3

+
  osÁ 3 3 .

3
− Ã™yN˛∫m Nz̨  ™Ó¬ “ÁıTz@

GtÁ“∫m-13. LN˛ ÆÊufiN˛ åÁƒ u\ÃN˛Á ƒzT ∆ÁÊo úÁåy ™ı 18uN˛.™y./VÊbÁ “{@ GÃz ^∫åz ™ı Hú∫
ú“ÏÂYåz Nz̨  u¬L åyYz EÁåz N˛y EúzqÁ VÊbÁ EuáN˛ Ã™Æ ¬zoÁ “{ \Áz 24 uN˛. ™y. N˛y tÓ∫y oÆ N˛∫
∫“Á “{@ ^∫åz Nz̨  úÁåy N˛Á ƒzT rÁo N˛yu\L@

“¬ : ™Áå ¬yu\L ^∫åz N˛Á ƒzT x uN˛.™y./V. “ÁzTÁ@

FÃu¬L åÁƒ N˛Á Hú∫ N˛y EÁz∫ ƒzT = (18 – x) uN˛.™y./VÊ osÁ

åÁƒ N˛Á åyYz N˛y EÁz∫ ƒzT = (18 + x) uN˛.™y./VÊ osÁ

Hú∫ \Áåz Nz̨  u¬L ¬TÁ Ã™Æ =              = 
24

18 x−
 VÊbz

GÃy üN˛Á∫ åyYz EÁåz Nz̨  u¬L ¬TÁ Ã™Æ = 
24

18 + x  VÊbz

ü≈å Nz̨  EåÏÃÁ∫ 24 24 1
18 18

− =
− +x x

EsÁ|oΩ  24(18 + x) – 24(18 – x) = (18 – x) (18 + x)

EsÁ|oΩ x2 + 48x – 324 = 0

ÃÓfi N˛y Ã“ÁÆoÁ Ãz  
248 48 1296 48 3600

2 2
− ± + − ±

= =x

   48 60 6
2

− ±
= =   ÆÁ  −54

MÆÁıuN˛ x ^∫åz N˛Á ƒzT “{@ ƒ“ J mÁn™N˛ å“Î “Áz ÃN˛oÁ@ Eo: “™ x = – 54.N˛Áz ZÁzg tıTz@
 “™  x = 6  Ãz “™ı ^∫åz N˛Á ƒzT 6 uN˛.™y./VÊ üÁõo “ÁzoÁ “{@.

          E•ÆÁÃ - 5.3 - 5.3 - 5.3 - 5.3 - 5.3

1. Æut utL TL Ã™yN˛∫mÁı Nz̨  ™Ó¬ üÁõo “Áz oÁz Gã“ı úÓm| ƒT| uƒuá Ãz rÁo N˛yu\L@

i. 2x2 + x – 4 = 0 ii. 24 4 3 3 0+ + =x x

iii. 5x2 − 7x − 6 = 0 iv. x2 + 5 = −6x
2. Hú∫ ü≈å 1 ™ı utL TL Ã™yN˛∫mÁı Nz̨  ™Ó¬Áı N˛Áz ÃÓfi tΩƒÁ∫Á rÁo N˛yu\L@

tÓ∫y
ƒzT
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3. uå©åu¬uQo Ã™yN˛∫mÁı Nz̨  ™Ó¬ rÁo N˛yu\L@

(i)
1 3, 0− = ≠x x
x (ii)

1 1 11 , 4,7
4 7 30

− = ≠ −
+ −

x
x x

4. Æut ∫“™Áå N˛y EÁÆÏ N˛Á √ÆÏN¿̨ ™ \Áz EÁ\ Ãz 3 ƒ | ú“¬z sy osÁ EÁ\ Ãz 5 ƒ | §Át “ÁzTy

N˛Á ÆÁzT¢˛¬ 1
3  “Áz oÁz, GÃN˛y ƒo|™Áå EÁÆÏ rÁo N˛yu\L@

5. LN˛ N˛qÁ ™ı ™Á{u¬N˛Á Nz̨  Tumo osÁ EÊT¿z\y N˛y˛ ú∫yqÁ ™ı üÁõo EÊN˛Áz N˛Á ÆÁzT 30 “{@ Æut GÃz
Tumo ™ı  2 EÊN˛ EuáN˛ osÁ EÊT¿z\y ™ı 3 EÊN˛ N˛™ üÁõo “Áz oÁz Gå EÊN˛Áz N˛Á TÏmå¢˛¬ 210
“ÁzTÁ@ GÃNz̨  tÁzåÁz uƒ ÆÁı ™ı üÁõo EÊN˛Áz N˛Áz rÁo N˛yu\L@

6. LN˛ EÁÆoÁN˛Á∫ qzfi N˛Á N˛m| GÃN˛y ZÁzby ßÏ\Á Ãz 60 ™y §gÁ “{@ osÁ GÃN˛y §gy ßÏ\Á
ZÁzby ßÏ\Á Ãz 30 ™y. §‰gy “Áz oÁz GÃ qzfi N˛Á˛ úu∫™Áú rÁo N˛yu\L@

7. tÁz ÃÊPÆÁEÁzÊ Nz̨  ƒTÁż N˛Á EÊo∫ 180 “{@ ZÁzby ÃÊPÆÁ N˛Á ƒT| §gy ÃÊPÆÁ N˛Á 8 TÏåÁ “{@ Gå tÁz
ÃÊPÆÁEÁzÊ N˛Áz rÁo N˛yu\L@

8. LN˛ ∫z¬TÁgy 360 uN˛.™y. tÓ∫y uÀs∫ ƒzT Ãz oÆ N˛∫ ∫“y “{@ Æut GÃN˛Á ƒzT 5 uN˛.™y./ VÊ §jÁ
utÆÁ \ÁÆ oÁz GÃN˛Áz 1 VÊbÁ N˛™ Ã™Æ ¬TzTÁ oÁz GÃ TÁgy N˛Á ƒzT rÁo N˛yu\L@

9. tÁz å¬ LN˛ bÊN˛y N˛Áz 39
8  VÊbz ™ı ß∫ ÃN˛oz “{@ Æut tÁzåÁzÊ N˛Áz E¬T QÁz¬Á \ÁÆ oÁz §gy √ÆÁÃ

ƒÁ¬Á å¬ bÊN˛y N˛Áz ß∫åz Nz̨  u¬L ZÁzby Ãz 10 VÊbz N˛Á N˛™ Ã™Æ ¬zoÁ “{@ oÁz §oÁFL uN˛ tÁzåÁzÊ
å¬ E¬T-E¬T bÊN˛y N˛Áz ß∫åz Nz̨  u¬L uN˛oåÁ Ã™Æ ¬ıTz@

10. ™{ÃÓ∫ Ãz §̄T¬Ïª Nz̨  §yY N˛y 132 uN˛.™y. tÓ∫y N˛Áz oÆ N˛∫åz Nz̨  u¬L LN˛ LMÃüzÃ TÁgy,
ÃÁƒ|\uåN˛ TÁgy Ãz 1 VÊbz N˛Á N˛™ Ã™Æ ¬zoy “{@ (GåNz̨  ªN˛åz Nz̨  Ã™Æ ú∫ ÜÆÁå ™o
tyu\L@) Æut LMÃüzÃ TÁgy N˛Á EÁ{Ão ƒzT 11 uN˛.™y./ VÊ ÃÁƒ|\uåN˛ TÁgy Ãz EuáN˛ “Áz oÁz
tÁzåÁz TÁugÆÁı N˛Á EÁ{Ão ƒzT rÁo N˛yu\L@

11. Æut tÁz ƒTÁż Nz̨  qfi¢˛¬Áı N˛Á ÆÁzT 468 .ƒ.™y. “{ osÁ GåN˛y˛ úu∫u™uo N˛Á EÊo∫ 24 ™y “{ oÁz
tÁzåÁz ƒTÁż N˛y ßÏ\ÁEÁzÊ N˛Áz rÁo N˛yu\L@

12. 21
2

S ut gt= −  tÓ∫y S N˛Áz rÁo N˛∫åz ƒÁ¬z ÃÓfi Ãz LN˛ Tıt N˛Áz Hú∫y ut∆Á ™ı EÁ∫ÊußN˛ ƒzT

4 ™y/Ãı osÁ g TÏªnƒ§¬ 10 ™y/Ãı utÆÁ TÆÁ “{@ (i) Æut Tıt N˛Áz 16 {\$Q>/Ãz. N˛y ƒzT Ãz 96
{\$Q> Hú∫y ut∆Á ™ı ¢ı̨ N˛Á \ÁÆ oÁz 1 ÃzNz̨ lg ú≈YÁo‚ GÃN˛y tÓ∫y MÆÁ “ÁzTy? (ii) 8 ™y. N˛y
HÂYÁF| N˛Áz ZÓåz Nz̨  u¬L Tıt N˛Áz uN˛oåÁ Ã™Æ ¬TzTÁ@ (iii) Ã™Æ Nz̨  tÁz ußãå ™Ó¡Æ üÁõo “Ázåz
Nz̨  N˛Á∫m MÆÁ “Áz ÃN˛oÁ “{ ?

13. Æut ‘n’ ßÏ\Á ƒÁ¬z §“ÏßÏ\ Nz̨  N˛m| 1
2 n (n−3) “Áz oÁz 65 N˛mÁż ƒÁ¬z §“ÏßÏ\ ™ı uN˛oåy ßÏ\ÁÆı

“ÁıTy? MÆÁ 50 N˛mÁż ƒÁ¬Á N˛ÁzF| §“ÏßÏ\ “ÁzTÁ?
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5.5 5.5 5.5 5.5 5.5 ™Ó¬Áı Nz̨  ¬qm (NATURE OF ROOTS)

“™åz uúZ¬z ßÁT ™ı Ã™yN˛∫m ax2 + bx + c = 0 Nz̨  ™Ó¬Áı N˛Áı 
2 4

2
− ± −

=
b b acx

a
 Nz̨  ªú

™ı EÜÆÆå uN˛ÆÁ sÁ@
E§ “™ GåNz̨  ¬qmÁı N˛Áz \Áååz N˛Á üÆnå N˛∫ıTz@ ÆÁt N˛yu\L ∆ÓãÆ ƒ“ u§ãtÏ “{ \“ÁÂ §“Ïút

√ÆÊ\N˛ N˛Á ™Ó¡Æ ∆ÓãÆ üÁõo “ÁzoÁ “{@ ÆÁ “™ N˛“ ÃN˛oz “{Ê \“ÁÂ ú∫ §“Ïút √ÆÊ\N˛ N˛Á ƒN¿̨  X- Eq
N˛Áz üuoXZzuto N˛∫oÁ “{@

GÃy üN˛Á∫, tΩuƒVÁoyÆ Ã™yN˛∫mÁı Nz̨  ™Ó¬ ƒz u§ãtÏ “{ \“ÁÂ ú∫ ƒN¿̨  X- Eq N˛Áz üuoXZzuto
N˛∫oÁ “{@

uÀsuo-1 : Æut b2 - 4ac > 0;

Æ“ÁÂ ú∫ “™ı tÁz E¬T ™Ó¬ 
2 4

2
b b ac

a
− + −

, 
2 4

2
b b ac

a
− − −  üÁõo “ÁıTz@ tΩuƒVÁoyÆ

Ã™yN˛∫m Nz̨  EÁ¬zQ QÎYåz ú∫ “™ı FÃ üN˛Á∫ Nz̨  uYfi üÁõo “ÁıTz@

uYfi ™ı t∆Á|ÆÁ TÆÁ “{ uN˛ tΩuƒVÁoyÆ Ã™yN˛∫m x- Eq N˛Áz tÁz E¬T u§ãtÏEÁzÊ ú∫ üuoXZzuto N˛∫oÁ “{@
uÀsuo-2 : Æut b2 - 4ac = 0

x = 
0

2
b

a
− +

Eo: x = 2
b
a

−
, 

2
−b

a

uYfi t∆Á|oÁ “{ uN˛ tΩuƒVÁoyÆ Ã™yN˛∫m N˛Á ƒN¿̨  X- Eq N˛Áz Nz̨ ƒ¬ LN˛ u§ãtÏ ú∫ Àú∆| N˛∫ ∫“Á “{@

uÀsuo-3 : b2 - 4ac < 0

Æ“ÁÂ ú∫ N˛ÁzF| ƒÁÀouƒN˛ ™Ó¬ å“Î “ÁıTz@ ™Ó¬ N˛Á¡úuåN˛ “ÁıTz@SCERT TELA
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FÃ uÀsuo ™ı dH«$ X- Eq N˛Áz Àú∆| ßy å“Î N˛∫oÁ “{ osÁ üuoXZzuto ßy å“Î N˛∫oÁ “{@ Eo:
ƒÁÀouƒN˛ ™Ó¬ å“Î “ÁıTz@

\{Ãz uN˛ b2 – 4ac tΩuƒVÁoyÆ Ã™yN˛∫m ax2 + bx + c = 0 (a ≠  0) Nz̨  ™Ó¬ ƒÁÀouƒN˛ “{ ÆÁ å“y N Ą́z
uåáÁ|u∫o N˛∫oÁ “{ Eo: b2 – 4ac N Ą́z tΩuƒVÁoyÆ Ã™yN˛∫m N Ą́ uƒƒuMoN˛∫ (discriminant) N˛“oz “{Ê@

Eo: Ã™yN˛∫m ax2 + bx + c = 0 (a ≠  0) ™ı

i. Æut b2 – 4ac > 0, “Áz oÁz tÁz ußãå ƒÁÀouƒN˛ ™Ó¬ üÁõo “ÁıTz@

ii. Æut b2 – 4ac = 0, “Áz oÁz tÁz Ã™Áå ƒÁÀouƒN˛ ™Ó¬ üÁõo “ÁıTz@

iii. Æut b2 – 4ac < 0. “Áz oÁz N˛ÁzF| ƒÁÀouƒN˛ ™Ó¬ üÁõo å“y “ÁıTz@

Yu¬L E§ “™ NĮ̈ Z GtÁ“∫mÁı N˛Á EÜÆÆå N˛∫ÊzTz@

GtÁ“∫m-14.  Ã™yN˛∫m 2x2 – 4x + 3 = 0, Nz̨  øú ™ı “{@ \“ÁÂ GÃNz̨  ™Ó¬Áı Nz̨  ¬qmÁı N˛Áz §oÁFL@

“¬: utÆÁ TÆÁ Ã™yN˛∫m ax2 + bx + c = 0, Nz˛ øú ™ı “{@ \“ÁÂ a = 2, b = – 4 osÁ
c = 3. FÃu¬L uƒƒuMoN˛∫

b2 – 4ac = (– 4)2 – (4 × 2 × 3) = 16 – 24 = – 8 < 0

Eo: utL TL Ã™yN˛∫m Nz̨  ƒÁÀouƒN˛ ™Ó¬ å“Î “ÁıTz@

GtÁ“∫m-15.  LN˛ ƒwÁN˛Á∫ §TyYÁ u\ÃN˛Á √ÆÁÃ 13 ™y. “{ GÃ™ı LN˛ QÊßz N˛Áz FÃ üN˛Á∫ ¬TÁåÁ
“{ u\ÃN˛y tÁz Ã™ÏQ tΩƒÁ∫ A EÁ{∫ B Ãz 7 ™y. N˛y tÓ∫y ú∫ uÀso “Áz@ MÆÁ LzÃÁ N˛∫åÁ ÃÊßƒ “{? Æut
“ÁÂ oÁz tÁzåÁz TzbÁı (A EÁ{∫ B) Ãz uN˛oåy tÓ∫y ú∫ QÊßÁ ¬TÁÆÁ TÆÁ?

“¬ : EÁFL ú“¬z “™ uYfi §åÁLÂTz@

™Áå ¬yu\L  P QÊßz N˛Á FuXZo Às¬ “{@ ™Áå ¬yu\L B Ãz QÊßz N˛y
tÓ∫y  x ™y. “{@ EsÁ|oΩ BP = x  ™y. E§ tÁzåÁz TzbÁı Ãz  P N˛y tÓ∫y = AP – BP
(ÆÁ BP – AP)= 7 ™y. “ÁzTy, FÃu¬L AP = (x + 7) ™y.

E§  AB = 13™y, \{Ãz uN˛ AB √ÆÁÃ “{@

BAC∠   = 900  (MÆÁı?)

FÃu¬L AP2 + PB2 = AB2 (úÁÆsÁTÁz∫Ã ü™zÆ tΩƒÁ∫Á)

EsÁ|oΩ  (x + 7)2 + x2 = 132

EsÁ|oΩ x2 + 14x + 49 + x2 = 169

EsÁ|oΩ 2x2 + 14x – 120 = 0

A

B

P
13

 m x

x +7
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Eo: Tzb B Ãz QÊßz N˛y tÓ∫y ‘x’  N˛Á ™Ó¡Æ Ã™yN˛∫m N˛Áz ÃÊoÏ…b N˛∫zTÁ@
x2 + 7x – 60 = 0

Æut FÃ Ã™yN˛∫m Nz̨  ƒÁÀouƒN˛ ™Ó¬ “Áz oÁz “y QÊßz N˛Áz ¬TÁåÁ ÃÊßƒ “ÁzTÁ FÃz \Áååz Nz̨  u¬L “™ı
FÃN˛Á uƒƒuMoN˛∫ rÁo N˛∫åÁ “ÁzTÁ@

b2 – 4ac = 72 – 4 × 1 × (– 60) = 289 > 0.
Eo: FÃ Ã™yN˛∫m Nz̨  tÁz ƒÁÀouƒN˛ ™Ó¬ üÁõo “ÁıTz EsÁ|oΩ §TyYz Nz̨  uN˛åÁ∫z ú∫ QÊßÁ ¬TÁåÁ

ÃÊßƒ “{@
ÃÓfi N˛y Ã“ÁÆoÁ Ãz Ã™yN˛∫m N˛Áz “¬ N˛∫åz ú∫ x2 + 7x – 60 = 0,

7 289 7 17
2 2

− ± − ±
= =x

FÃu¬L, x = 5 ÆÁ – 12.

MÆÁıuN˛  x Tzb B Ãz QÊßz N˛y tÓ∫y “Ázåz Nz̨   N˛Á∫m  x N˛Á ™Ó¡Æ áåÁn™N˛ “ÁzåÁ YÁu“L@
FÃu¬L, x = – 12 N˛Áz ZÁzgN˛∫, x = 5 ¬zåÁ YÁu“L@

Eo: QÊßz N˛Áz §TyYz Nz̨  uN˛åÁ∫z ú∫ Tzb B Ãz 5 ™y. N˛y tÓ∫y ú∫ osÁ Tzb A Ãz 7 ™y N˛y tÓ∫y
ú∫ ¬TÁÆÁ \ÁLTÁ@

     üÆnå N˛yu\L@

  1. uN˛Ãy ßy Ã™yN˛∫m N˛Áz “¬ N˛∫åz Ãz ú“¬z GÃNz̨  uƒuƒuMoN˛∫ Nz̨  rÁå N˛Á ¬Áß N{̨ Ãz “ÁzoÁ
“{@ GÃN˛Á ™Ó¡Æ uN˛ÃN˛y \ÁåN˛Á∫y ütÁå N˛∫oÁ “{?

  2. LzÃz oyå tΩƒyVÁoyÆ Ã™yN˛∫m u¬uQL u\Ã™ı LN˛ Nz̨  tÁz ußãå ƒÁÀouƒN˛ ™Ó¬ üÁõo “Áz@
tÓÃ∫z Nz̨  N˛ÁzF| ßy ƒÁÀouƒN˛ ™Ó¬ å “Áz EÁ{∫ oyÃ∫z Nz̨  Nz̨ ƒ¬ LN˛ ƒÁÀouƒN˛ ™Ó¬ “Áı@

GtÁ“∫m-16.   Ã™yN˛∫m 2 13 2
3

− +x x  = 0 N˛Á uƒuMoN˛∫ rÁo N˛∫ GÃNz̨  ™Ó¬Áı Nz̨  ¬qm §oÁFL@

Æut ƒz ƒÁÀouƒN˛ “Áz oÁz GåNz̨  ™Ó¡Æ rÁo N˛yu\L@

“¬:  Æ“ÁÂ a = 3, b = – 2 osÁ  c = 
1
3

Eo: uƒƒuMoN˛∫  2 2 14 ( 2) 4 3 4 4 0.
3

− = − − × × = − =b ac

Eo: FÃ Ã™yN˛∫m Nz̨  tÁz ƒÁÀouƒN˛ Ã™Áå ™Ó¬ “ÁıTz@

FÃu¬L , ,
2 2
− −b b

a a   EsÁ|oΩ 2 2, ,
6 6   = 

1 1, .
3 3
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               E•ÆÁÃ - 5.4 - 5.4 - 5.4 - 5.4 - 5.4

1. uå©åu¬uQo Ã™yN˛∫mÁı Nz̨  ™Ó¬Áı Nz̨  ¬qm §oÁFL@ Æut ™Ó¬ ƒÁÀouƒN˛ “Áz oÁz GåN˛Á ™Ó¡Æ
rÁo N˛yu\L@

(i) 2x2 – 3x + 5 = 0 (ii) 23 4 3 4 0− + =x x
(iii) 2x2 – 6x + 3 = 0

2. Æut utÆz TÆz Ã™yN˛∫mÁı Nz̨  tÁz Ã™Áå ƒÁÀouƒN˛ ™Ó¬ “Áz oÁz k N˛Á ™Ó¡Æ rÁo N˛yu\L@
(i) 2x2 + kx + 3 = 0 (ii) kx (x – 2) + 6 = 0 (k ≠  0)

3. MÆÁ FÃ üN˛Á∫ Nz̨  EÁ™ Nz̨  §TyYz N˛Á uå™Á|m N˛∫ ÃN˛oz “{ u\Ã™ı GÃN˛y ¬©§ÁF|, YÁ{gÁF| N˛y
tÏTÏåy “Áz osÁ qzfi¢˛¬ 800 ƒ.™y. “Áz? Æut “ÁÂ oÁz GÃN˛y ¬©§ÁF| osÁ YÁ{gÁF| rÁo N˛yu\L@

4. tÁz u™fiÁı N˛y EÁÆÏ N˛Á ÆÁzT 20 ƒ | “{@ YÁ∫ ƒ | úÓƒ| GåN˛y EÁÆÏ N˛Á TÏmå ¢˛¬ 48 ƒ | sy MÆÁ
LzÃy uÀsuo N˛y ÃÊßÁƒåÁ “{? Æut “ÁÂ oÁz GåN˛y ƒo|™Áå EÁÆÏ rÁo N˛yu\L@

5. MÆÁ LN˛ LzÃz EÁÆo N˛Á uå™Á|m “Áz ÃN˛oÁ “{ u\ÃN˛y úu∫u™uo 80 ™y. osÁ qzfi¢˛¬ 400
ƒ.™y. “Áz? Æut “ÁÂ oÁz GÃN˛y ¬©§ÁF| EÁ{∫ YÁ{‰gÁF| rÁo N˛yu\L@ (EÁúN˛Áz üÁõo “ÏL G∫ N˛y
Ã™yqÁ N˛yu\L@)

               Euou∫Mo E•ÆÁÃ (Optional Exercise)
     [Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“Î “{Ê@]

1. LN˛ o¬ ú∫ NĮ̈ Z u§ãtÏ LzÃz gÁ¬z TÆz “{ uN˛ Gå™ı Ãz N˛ÁzF| oyå EÃÊ∫zQyÆ “{@ ünÆzN˛ u§ãtÏ N˛Áz
∆z  Ãßy u§ÊtÏEÁzÊ N˛Áz \Áz‰gN˛∫ ∫zQÁ Qlg QÎYz TÆz@ Æut 10 ∫zQÁLÂ “Áz oÁz u§ãtÏEÁzÊ N˛y ÃÊPÆÁ
rÁo N˛yu\L@

2. tÁz EÊN˛Áz ƒÁ¬y ÃÊPÆÁ ™ı EÊN˛Áz N˛Á TÏmå¢˛¬ 8 “̄ Æut GÃ™ı 18 N˛Áz \ÁzgÁ \ÁÆ oÁz GåNz̨  ÀsÁå
úu∫ƒuo|o “Áz \Áoz “{ GÃ ÃÊPÆÁ N˛Áz rÁo N˛yu\L@

3. LN˛ 8 ™y. ¬©§ÁF| ƒÁ¬z oÁ∫ Nz̨  tÁz ßÁT uN˛L TL 1 EÁ{∫ ünÆzN˛ ßÁT N˛Áz ƒTÁ|N˛Á∫ ™ı ™ÁzgÁ
TÆÁ@ FÃ oÁ∫ N˛Áz N˛“ÁÂ Ãz N˛ÁbÁ \ÁÆ u\ÃÃz ƒTÁż Nz̨  qzfi¢˛¬ N˛Á ÆÁzT 2 ƒ.™y. “ÁzTÁ@

 
⎡
⎢
⎢⎣
ÃÓYåÁ 

2 2 2 28: 8, 2 2
4 4 4 4
x y x xx y

⎤−⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = + = ⇒ + = ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎥⎦

4. uƒåÆ osÁ üƒym LN˛ V∫ N˛Áz 6 utåÁı ™ı ∫ÊToz “{@ uƒåÆ ENz̨ ¬Á GÃ N˛Á™ N˛Áz üƒym Ãz  5 utå
N˛™ ™ı úÓ∫Á N˛∫ ÃN˛oÁ “{@ uƒåÆ ENz̨ ¬Á GÃ N˛Á™ N˛Áz uN˛oåz utåÁı ™ı úÓ∫Á N˛∫ ÃN˛oÁ “{?

5. §oÁFL tΩuƒVÁoyÆ Ã™yN˛∫m ax2 + bx + c = 0 Nz̨  ™Ó¬Áz N˛Á ÆÁzT b
a

−
  (a ≠  0)  “ÁzTÁ@
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6. §oÁFL uN˛ Ã™yN˛∫m ax2 + bx + c = 0 Nz̨  ™Ó¬Áı N˛Á TÏmå¢˛¬ ‘
c
a ’ “ÁzTÁ@

7. Æut GÃ ußãå osÁ √ÆÏN¿̨ ™ N˛Á ÆÁzT 2 16
21

 “Áz oÁz GÃ ußãå N˛Áz rÁo N˛yu\L@

           “™åz MÆÁ YYÁ| N˛y

FÃ EÜÆÁÆ ™ı “™åz Få o·ÆÁı N˛y YYÁ| N˛y@
1. x Y∫∫Á∆y ƒÁ¬z tΩuƒVÁoyÆ Ã™yN˛∫m N˛Á ™ÁåN˛ øú ax2 + bx + c = 0, (a ≠  0) “ÁzoÁ “{ \“ÁÂ

a, b, c  ƒÁÀouƒN˛ ÃÊPÆÁLÂ osÁ a ≠  0 “ÁzTÁ@
2. ƒÁÀouƒN˛ ÃÊPÆÁ α N˛Áz Ã™yN˛∫m ax2 + bx + c = 0, (a ≠  0)  N˛Á ™Ó¬ N˛“oz “{, Æut

aα2 + + bα + c = 0 “ÁzTÁ@
3. Æut “™ ax2 + bx + c, (a ≠  0),  Nz̨  tÁz Qlg TÏmåQlg uƒuá tΩƒÁ∫Á rÁo N˛∫ıTz o§ GåNz̨

QlgÁı N˛Á ∆ÓãÆ ¬zN˛∫ ™Ó¬Áı N˛Áz rÁo uN˛ÆÁ \ÁoÁ “{@
4. LN˛ Ã™yN˛∫m N˛Áz úÓṁ ƒT| uƒuá tΩƒÁ∫Á ßy “¬ uN˛ÆÁ \ÁoÁ “{@
5. tΩuƒVÁoyÆ ÃÓfi : Ã™yN˛∫m  ax2 + bx + c = 0, (a ≠  0)  Nz̨  ™Ó¬Áı N˛Áz

FÃ
2 4 ,

2
− ± −b b ac

a
 \“ÁÂ b2 – 4ac > 0. øú ™ı üÁõo N˛∫ ÃN˛oz “{@

6. LN˛ tΩuƒVÁoyÆ Ã™yN˛∫m ax2 + bx + c = 0, (a ≠  0)  ™ı
(i) Æut b2 – 4ac > 0, “Áz oÁz tÁz ußãå ƒÁÀouƒN˛ ™Ó¬ üÁõo “ÁıTz@

(ii)  Æut b2 – 4ac = 0, “Áz oÁz tÁz Ã™Áå ƒÁÀouƒN˛ ™Ó¬ üÁõo “ÁıTz@

(iii) Æut b2 – 4ac < 0 “Áz oÁz ƒÁÀouƒN˛ ™Ó¬ å“Î “ÁzÊTz@

üÀoÁuƒo úu∫ÆÁz\åÁ

tΩuƒVÁoyÆ Ã™yN˛∫mÁı N˛Áz ∫zQyÆ útΩáuo Ãz “¬ N˛∫åÁ
Xmo ¶m VrZ pìXKmVr¶ ~hþnXr¶ g‘rH$aU ax2 + bx + c = 0 Ohm±  (a ≠  0) coH$a {^Þ -{^Þ
pñWVr O¡go a > 0, a < 0, b = 0 H$mo Amco{I¶ nÜXVr ìXmam hc H$amo&
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6.1  6.1  6.1  6.1  6.1  üÀoÁƒåÁ
Ãwu…b ™ı, EÁúåz Eƒ¬ÁzN˛å uN˛ÆÁ “ÁzTÁ uN˛ EåzN˛ ƒÀoÏLÂ NĮ̈ Z uåu≈Yo ú{bå| N˛y “Ázoy “{ \{Ãz

ÃÓÆ|™ÏQy N˛y úÊQÏugÆÁÂ, ™áÏ™MQy Nz̨  Zz Nz̨  ∫ãá¿, ™N˛F| (Maizecole) Nz̨  tÁåz, EåÁãåÃ EÁ{∫
tzƒtÁª-¢˛¬ Nz̨  Hú∫ N˛y Ãuú|¬y EÁNw̨ uoÆÁÂ EÁut@

utÆz “ÏL ünÆzN˛ GtÁ“∫m ™ı MÆÁ EÁú ú{bå| tzQ ÃN˛oz “{Ê? “™ Få™ı üÁNw̨ uoN˛ ú{bå| tzQoz
“{ \Áz ¬TÁoÁ∫ EÁoz “{Ê ú∫ãoÏ FÃ™ı ƒwtΩuá å“yÊ “Ázoy “{@ ÃÓÆ|™ÏQy N˛y úÊQÏugÆÁÂ Ã™ÁãÆo: tÓ∫y ú∫ §joy
“̄@ ™áÏ™MQy Nz̨  Zz ™ı Eußãå úbΩßÏ\ÁN˛Á∫ Ãz¬, ünÆzN˛  bΩßÏ\ Nz̨  YÁ∫Áı EÁz∫ Ã™u™o øú Ãz
√ÆƒuÀso ∫“oz “{@ FÃy o∫“, EåÁãåÃ,.... EÁut Nz̨  Ãuú|¬ EÁNw̨ uoÆÁı ™ı EãÆ üÁNw̨ uoN˛ ú{bå| rÁo
N˛∫ ÃN˛oz “{@

EÁú NĮ̈ Z EãÆ ú{bå| tzQ ÃN˛oz “{Ê \Áz “™Á∫z t{uåN˛ \yƒå ™ı Vboz “̄@ NĮ̈ Z GtÁ“∫m “{:-

(i) 4, 42, 43, 44, 45, 46 ..... Nz̨  ™ÁåÁı ™ı EÊuo™ EÊN˛Áz N˛y (FN˛ÁF| Nz̨  ÀsÁå Nz̨  EÊN˛Áz N˛y) ÃÓYy

4, 6, 4, 6, 4, 6, ......   “{@

(ii) ™z∫y §̄N˛ ú∫yqÁ N˛y üÁ∫ÊußN˛ o{ÆÁ∫y ™ı ú{bå| ú∫ EÁáÁu∫o Ã™ÀÆÁLÂ N˛∫ ∫“y “{@ Få™ı Ãz LN˛
“{, <<uå©å ú{bå| ™ı ET¬z tÁz út rÁo N˛yu\L: 1, 2, 4, 8, 10, 20, 22 .......

(iii) G Á åz åÁ{N˛∫y Nz̨  u¬L EÁƒztå uN˛ÆÁ EÁ{∫ YÆuåo “ÏF|@ GÃN˛Á üÁ∫ÊußN˛ ™ÁuÃN˛ ƒzoå
D8000 EÁ{∫ D500 N˛y ƒÁu |N˛ ƒwtΩuá Nz̨  ÃÁs åÁ{N˛∫y u™¬y@ GÃN˛Á üs™, tΩuƒoyÆ,
owoyÆ,.... ƒ | ™ı ƒzoå (øúÆÁı ™ı) N¿̨ ™∆: 8000, 8500, 9000 ..... “ÁzTÁ@

(iv) Ãyjy ú∫ glgz N˛y ¬©§ÁF|ÆÁÂ åyYz Ãz Hú∫ LN˛ Ã™Áå 2 Ãz.™y. Ãz N˛™ “Ázoy “{@ åyYz Nz̨  glgz
N˛y ¬©§ÁF| 45 Ãz.™y. “{@ Hú∫ Ãz åyYz N˛y EÁz∫ üs™, tΩuƒoyÆ, owoyÆ, ...... 8ƒı glgz N˛y
¬©§ÁF|ÆÁÂ (Ãz.™y.™ı) N¿̨ ™∆: 45, 43, 41, 39, 37, 35, 33, 31 ∫“oy “{@

Hú∫ u¬Qz “ÏL ÃÊPÆÁEÁzÊ Nz̨  ú{bå| ™ı, MÆÁ EÁú útÁı ™ı NĮ̈ Z ÃÊ§Êá tzQ ÃN˛oz “{Ê? GtÁ“∫m
(i) ™ı, utÆz “ÏL ú{bå| ™ı tÁz útÁzÊ ™ı ÃÊ§Êá “{, ƒz LN˛ Nz̨  §Át LN˛ EÁoz “{, EsÁ|o 4 EÁ{∫ 6 LN˛Áão∫
N¿̨ ™ ™ı̨  §Á∫-§Á∫ EÁoz “{@

Progressions6 »zumÆÁÂ
(Progressions)

EÜÆÁÆ

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m
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E§ “™ GtÁ“∫m (ii) N˛Á ú{bå| rÁo N˛∫åz N˛Á üÆnå N˛∫ıTz@ GtÁ“∫m (iii) EÁ{∫ (iv) ™zz, ünÆzN˛
ÃÓYy ™ı EÊN˛Áz ™ı ÃÊ§Êá, NĮ̈ Z uåu≈Yo EÊN˛ Ãz §j ∫“Á “{@ ty “ÏF| ÃÓYy  8000, 8500, 9000, .... ™ı
ünÆzN˛ EåÏƒoy| (succeeding) út, GÃNz̨  úÓƒ|ƒoy| (preceding) út ™ı 500 u™¬Áåz ú∫ üÁõo “ÁzoÁ “{@

\§ uN˛ 45, 43, 41, ..... ™ı ünÆzN˛ EåÏƒoy| út GåNz̨  úÓƒ|ƒoy| út ™Êz ‘-2’ u™¬Áåz ú∫ üÁõo
“ÁzoÁ “{@ E§ “™ üTÁ™y ú{bå| Nz̨  EÁ{∫ EuáN˛ GtÁ“∫m tzQ ÃN˛oz “{Ê@

(a) LN˛ §Yo-ÆÁz\åÁ ™ı, LN˛ áå∫Áu∆ 3 ƒ | ú≈YÁo GÃNz̨  5
4  TÏåÁ “Ázoy “{@  D8000 uåƒz∆

N˛y 3, 6, 9 ƒ | ú≈YÁo úu∫úMƒ áå∫Áu∆ (D ™z.) N¿̨ ™∆: 10000, 12500, 15625, 19531.25 “ÁzTy@

(b) 1, 2, 3, .... FN˛ÁF| ßÏ\Á Nz̨  ƒTÁż ™ı N¿̨ ™∆: FN˛ÁF| ƒTÁż N˛y ÃÊPÆÁ N¿̨ ™∆:

12, 22, 32, .... “ÁzTy@

(c) “z™Á N˛y §zby \§ LN˛ ƒ | N˛y sy o§ GÃåz TÏ¡¬N˛ ™ı  D1000 ∫Qz@ EÁ{∫ üuoƒ | GÃ
áå∫Áu∆ N˛Áz D500 Ãz §jÁÆÁ TÆÁ@ TÏ¡¬N˛ ™ı GÃNz̨  üs™, tΩuƒoyÆ, owoyÆ, YoÏs|,.......
\ã™utå ú∫ \™Á áå∫Áu∆ (D ™zÊ) N¿̨ ™∆: 1000, 1500, 2000, 2500, ..... “ÁzTy@

(d) uå©å EÁNw̨ uo ™ı, ƒT| Nz̨  üs™, tΩuƒoyÆ, owoyÆ ........ ZÁÆÁÊuN˛o qzfi N˛Áz ußãå N¿̨ ™∆:

1 1 1 1, , , , ....
4 16 64 256 “ÁıTz@
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(e) LN˛ Q∫TÁz∆ N˛Á ÆÏS™, GåNz̨  üs™ ™ÁÃ ™z, uå™Á|m N˛∫åz Nz̨  u¬L §“Ïo ZÁzbz ∫“oz “{@
tΩuƒVÁoyÆ ™ÁÃ EÁ{∫ ünÆzN˛ §Át Nz̨  ™Á“ ™ı, ƒz LN˛ åÆÁ ÆÏS™ uå™Á|m N˛∫oz “{@ Q∫TÁz∆ N˛Á
ünÆzN˛ åÆÁ ÆÏS™ GåNz̨  tΩuƒoyÆ ™Á“ ™ı EÁ{∫ ünÆzN˛ Go∫ƒoy| ™Á“ ™ı (åyYz EÁNw̨ uo tzuQL@)
LN˛ åÆÁ ÆÏS™ uå™Á|m N˛∫oz “{@ LN˛ ßy Q∫TÁz∆ N˛y ™wnÆÏ å“yÊ “Ázoy “{, LzÃÁ ™Áåoz “ÏL
üs™, tΩuƒoyÆ, owoyÆ, ........ Zez ™Á“ Nz̨  üÁ∫Êß ™ı Q∫TÁz∆ Nz̨  ÆÏS™Áı N˛y ÃÊPÆÁ N¿̨ ™∆:
1, 1, 2, 3, 5, 8 “ÁzTy@

Hú∫ Nz̨  GtÁ“∫mÁı ™ı, “™ NĮ̈ Z ú{bå| tzQoz “{Ê@ Få™ı Ãz NĮ̈ Z ™ı, “™zÊ rÁo “ÁzoÁ “{ uN˛ EåÏƒuo| útÁı N˛Áz N˛ÁzF|
uåu≈Yo ÃÊPÆÁ Ãz \Ázgåz ú∫,uåu≈Yo ÃÊPÆÁ Ãz \Ázgåz ú∫,uåu≈Yo ÃÊPÆÁ Ãz \Ázgåz ú∫,uåu≈Yo ÃÊPÆÁ Ãz \Ázgåz ú∫,uåu≈Yo ÃÊPÆÁ Ãz \Ázgåz ú∫, EÁ{∫ NĮ̈ Z ™ı uN˛Ãy uåu≈Yo ÃÊPÆÁ Ãz TÏmÁ N˛∫åz ú∫uN˛Ãy uåu≈Yo ÃÊPÆÁ Ãz TÏmÁ N˛∫åz ú∫uN˛Ãy uåu≈Yo ÃÊPÆÁ Ãz TÏmÁ N˛∫åz ú∫uN˛Ãy uåu≈Yo ÃÊPÆÁ Ãz TÏmÁ N˛∫åz ú∫uN˛Ãy uåu≈Yo ÃÊPÆÁ Ãz TÏmÁ N˛∫åz ú∫, ET¬z út üÁõo “Ázoz
“{Ê, EÁ{∫ tÓÃ∫z GtÁ“∫mÁı ™ı “™ tzQoz “{Ê uN˛ ƒz N¿̨ u™N˛ ÃÊPÆÁEÁzÊ Nz̨  ƒT| “{, EÁut

FÃ EÜÆÁÆ ™ı, Få™ı Ãz NĮ̈ Z ú{bå| N y̨ YYÁ| N˛∫ıTz u\å™ı EåÏƒoy| út, GÃNz̨  úÓƒ|ƒoy| út ™ı NĮ̈ Z
uåu≈Yo ÃÊPÆÁ u™¬Áåz ú∫ üÁõo “ÁzoÁ “{ EsƒÁ úÓƒ|ƒoy| út N Ą́z NĮ̈ Z uåu≈Yo ÃÊPÆÁ Ãz TÏmÁ N˛∫åz ú∫ üÁõo
“ÁzoÁ “{@ “™, FåN Ą́ n ƒÁÂ út N{̨Ãz üÁõo N˛∫oz “{Ê EÁ{∫  n  N¿̨ u™N˛ útÁı N Ą́ ÆÁzT ßy N{̨Ãz rÁo N˛∫oz “{Ê, Æ“
tzQıTz? EÁ{∫ FÃN Ą́ GúÆÁzT “™Á∫z t{uåN˛ \yƒå ™ı EÁåzƒÁ¬y Ã™ÀÆÁEÁzÊ Nz̨  u¬L N˛∫oz “{Ê@

Fuo“ÁÃ : 400 ƒ | F|. úÓƒ| <§z§y¬ÁzuåÆãÃ> EÊN˛Tumo EÁ{∫ TÏmÁz∫ »zmy \Áåoz sz LzÃz ü™Ám
u™¬z@ ƒÁzusãÃ (570 CE) Nz̨  EåÏÃÁ∫, Æz »zumÆÁÂ úÏ∫Áoå T¿yN˛ ¬zQN˛Áı N˛Áz rÁo sy@ ßÁ∫oyÆ
TumorÁı ™ı, EÁÆ|ßbΩb (470 CE) üs™ sz u\ã“Áıåz GåNz̨  üuÃtΩá úÏÀoN˛ <EÁÆ|ßbΩbyÆ™> \Áz
499 CE ™ı u¬Qy TF|, ™ı üÁNw̨ uoN˛ ÃÊPÆÁEÁzÊ Nz̨  ƒTÁż N˛Á ÆÁzT EÁ{∫ Vå N˛Á ÆÁzT rÁo N˛∫åz Nz̨
u¬L ÃÓfi utL@ Gã“Áıåz Ã™ÁåÁão∫ »zmy \Áz  p út Ãz üÁ∫Êß “Ázoy “{, n útÁı N˛Á ÆÁzT rÁo N˛∫åz
N z̨ u¬L ßy ÃÓfi utL “̄@ ßÁ∫oyÆ Tumor §¿“™TÏõo (598 CE), ™“Áƒy∫ (850 CE) EÁ{∫ ßÁÀN˛∫
(1114-1185 CE) åz ßy ƒTÁż N˛Á EÁ{∫ VåÁı N˛Á ÆÁzT rÁo N˛∫åz ™ı ÆÁzTtÁå utÆÁ@

1

1

2

3

5

8
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6.2 6.2 6.2 6.2 6.2 Ã™ÁåÁão∫ »zmy (Arithmetic Progression)

uå©å ÃÊPÆÁEÁzÊ N˛y ÃÓYy ¬yu\L:
(i) 1, 2, 3, 4, . . . (ii) 100, 70, 40, 10, . . .

(iii) – 3, –2, –1, 0, . . . (iv) 3, 3, 3, 3, . . .

(v) –1.0, –1.5, –2.0, –2.5, . . .

ÃÓYy ™ı ünÆzN˛ ÃÊPÆÁ út N˛“¬Áoy “{@

Hú∫ N˛y ünÆzN˛ ÃÓYy ™ı út utÆz TÆz “{Ê oÁz MÆÁ EÁú FÃNz̨  EÁTz Nz̨  út u¬Q ÃN˛oz “{Ê? Æut
“ÁÂ oÁz EÁú FÃz N{̨ Ãz u¬QzÊTz? ∆ÁÆt ú{bå| ÆÁ uåÆ™ N z̨ EåÏÃÁ∫ E§ Eƒ¬ÁzN˛å N˛∫oz “{Ê, EÁ{∫ uåÆ™
u¬Qoz “{Ê@

(i) ™ı, ünÆzN˛ út, úÓƒ|út Ãz 1 EuáN˛ “{@
(ii) ™ı, ünÆzN˛ út, úÓƒ|út Ãz 30 N˛™ “{@

(iii) ™ı ünÆzN˛ út, úÓƒ|út ™Êz 1 u™¬Áåz ú∫ üÁõo “ÁzoÁ “{@

(iv) ™ı, ÃÓYy ™ı Ãßy út 3 “{@ EsÁ|o ünÆzN˛ út, úÓƒ|út ™ı 0 u™¬åz Ãz üÁõo “ÁzoÁ “{@
(v) ™ı, ünÆzN˛ út, úÓƒ|út ™ı – 0.5 u™¬Áåz ú∫ (EsÁ|o FÃ™z Ãz 0.5 VbÁåz ú∫) üÁõo “ÁzoÁ “{@

Hú∫ N˛y Ãßy ÃÓuYÆÁı ™ı, “™ tzQoz “Ê{ uN˛ EåÏƒoy| út, FÃNz̨  úÓƒ|ƒoy| út ™ı NĮ̈ Z uåu≈Yo u™¬Áåz
ú∫ ÆÁ VbÁåz ú∫ üÁõo “ÁzoÁ “{@ ÃÊPÆÁEÁzÊ N˛y LzÃy ÃÓYy, Ã™ÁåÁão∫ »zmy ( AP ) N˛“¬Áoy “{@

          üÆnå N˛yu\L@

  (i) Få™ı Ãz N˛Á{åÃy Ã™ÁåÁão∫ »my “{ EÁ{∫ MÆÁı?
(a) 2, 3, 5, 7, 8, 10, 15, ...... (b) 2, 5, 7, 10, 12, 15, ......
(c) -1, -3, -5, -7, ......

  (ii) N˛ÁzF| ßy oyå Ã™ÁåÁão∫ »zumÆÁÂ u¬uQL@

6.2.1 6.2.1 6.2.1 6.2.1 6.2.1 Ã™ÁåÁão∫ »zmy MÆÁ “{?
“™ tzQoz “{Ê uN˛ <<Ã™ÁåÁão∫ »zmy LN˛ ÃÊPÆÁEÁzÊ N˛y ÃÓYy “{ u\Ã™ı üs™ út Nz̨  Euou∫Mo,

ünÆzN˛ út, GÃNz̨  úÓƒ| út ™ı NĮ̈ Z uåu≈Yo ÃÊPÆÁ u™¬Áåz ú∫ üÁõo “Ázoy “{@>>
Æ“ uåu≈Yo ÃÊPÆÁ, A.P. N˛Á <<ÃÁƒ| Eão∫>> N˛“¬ÁoÁ “{@ ÆÁt ∫uQL uN˛ Æ“ áå, J m ÆÁ

∆ÓãÆ ßy “Áz ÃN˛oÁ “{@
™ÁåÁ uN˛ A.P. N˛Á üs™ út, a1, tΩƒÁ∫Á, tΩuƒoyÆ a2, tΩƒÁ∫Á,  . . ., n ƒÁ út an tΩƒÁ∫Á EÁ{∫ Ãƒ|

Eão∫ d tΩƒÁ∫Á uåut|…b “{@ o§  AP “ÁzTy: a1, a2, a3, . . ., an.

FÃu¬L, a2 – a1 = a3 – a2 = . . . = an – an – 1 = d.
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E§ “™ AP Nz̨  NĮ̈ Z EÁ{∫ GtÁ“∫m tzQoz “{Ê :
(a) LN˛ uƒtΩÆÁ¬Æ Nz̨  ÃÏ§“ N˛y ÃßÁ ™ı LN˛ N˛oÁ∫ ™ı Qgz NĮ̈ Z uƒtΩÆÁus|ÆÁı N˛y HÂYÁF|

(Ãz.™y.™ı) 147 , 148, 149, . . ., 157 “Ê{@
(b) LN˛ ∆“∫ ™ı \åƒ∫y ™Á“ ™ı, LN˛ ÃõoÁ“ Nz̨  u¬L t\| uN˛ÆÁ TÆÁ ãÆÓåo™ oÁú™Áå

(Ãzu¡ÃÆÃ ugT¿y ™ı), EÁ∫Áz“y N¿̨ ™ ™ı √ÆƒuÀso uN˛ÆÁ “{:
– 3.1, – 3.0, – 2.9, – 2.8, – 2.7, – 2.6, – 2.5

(c) D1000 Nz̨  NĮ̈ ¬ J m N˛Á 5%  üuo™Á“ tzåz ú∫ ∆z  áå∫Áu∆ (D ™ı)  950, 900, 850, 800,
. . ., 50 “{@

(d) LN˛ uƒtΩÆÁ¬Æ tΩƒÁ∫Á 1 Ãz 12 oN˛ N˛qÁEÁzÊ Nz̨  ÃƒÁz|™ ZÁfi N˛Áz utÆz TÆz åN˛t úÏ∫ÀN˛Á∫
N¿̨ ™∆: 200, 250, 300, 350, . . ., 750 “{@

(e) Æut üuo ™Á“ 50 ª. N˛y §Yo N˛y TF| oÁz 10 ™Á“ Nz̨  u¬L ünÆzN˛ ™Á“ Nz̨  §Át NĮ̈ ¬ §Yo
(D ™ı) 50, 100, 150, 200, 250, 300, 350, 400, 450, 500. “ÁzTy@

     ÃÁzuYL - YYÁ| N˛yu\L

  1. Hú∫ ty TF| ÃÓYy Nz̨  ünÆzN˛, N{̨ Ãz A.P. §åoy “{, ÃÁzuYL@ Eúåz u™fiÁı Nz̨  ÃÁs YYÁ|
N˛yu\L@

  2. Hú∫ N˛y ÃÓYy ™ı ünÆzN˛ N˛Á ÃÁƒ| Eão∫ rÁo N˛yu\L@ N˛§ Æ“ áå (+ve) ∫“oÁ “{,
ÃÁzuYL@

  3. áåÁn™N˛ Ã™ÁåÁão∫ »zmy §åÁFL u\Ã™ı ÃÁƒ| Eão∫, ZÁzbÁ áå úu∫™Ám “ÁzTÁ@
  4. Ã™ÁåÁão∫ »zmy §åÁFL u\Ã™ı ÃÁƒ|Eão∫, §gÁ áå úu∫™Ám “ÁzTÁ@
  5. ÃÁ™ÁåÁão∫ »zmy §åÁFL u\Ã™ı ÃÁƒ| Eão∫ J mÁn™N˛ “ÁzTÁ@
A.P. N˛Á ÃÁ™ÁãÆ øú :  ünÆzN˛ A.P. N˛Áz u¬Q ÃN˛oz “{Ê:

a, a + d, a + 2d, a + 3d, . . .

Æ“ A.P N˛Á ÃÁ™ÁãÆ øú N˛“¬ÁoÁ “{ \“ÁÂ üs™ út ‘a’  EÁ{∫ ÃÁƒ|Eão∫ ‘d’ “{@
GtÁ“∫m Nz̨  u¬L, 1, 2, 3, 4, 5, ....™ı üs™ út 1 “{ EÁ{∫ ÃÁƒ| EÊo∫ ßy 1 “{@
2, 4, 6, 8, 10 ..... ™ı üs™ út EÁ{∫ ÃÁƒ|Eão∫ MÆÁ “{?

     uN¿̨ ÆÁN˛¬Áú

  (i) uå©å EÁNw̨ uoÆÁı N˛Áz ™ÁuYÃ N˛y oyu¬ÆÁı Ãz (Match sticks) §åÁFL@
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(ii) ünÆzN˛ EÁNw̨ uo Nz̨  u¬L EÁƒ≈ÆN˛ ™ÁuYÃ N˛y oyu¬ÆÁı N˛y ÃÊPÆÁ u¬uQL@

(iii) ÃÓYy Nz̨  ÃÊPÆÁEÁzÊ ™ı, MÆÁ EÁú ÃÁƒ|Eão∫ rÁo N˛∫ ÃN˛oz “{?

(iv) MÆÁ Få ÃÊPÆÁEÁzÊ N˛y ÃÓYy, AP §åÁoy “{?

6.2.2 6.2.2 6.2.2 6.2.2 6.2.2 Ã™ÁåÁão∫ »zmy Nz̨  üÁÆ¬ (P(P(P(P(PARAMETERSARAMETERSARAMETERSARAMETERSARAMETERS)))))

ÜÆÁå tyu\L uN˛ 6.2.1 uƒßÁT ™ı, Hú∫ Nz̨  GtÁ“∫m (a), (e)  ™ı, Ãyu™o út “{@ LzÃy AP
Ãyu™o A.P. N˛“¬Áoy “{@ Få Ã™ÁåÁão∫ »zumÆÁı Nz̨  EÊuo™ út ßy “{Ê@ uƒßÁT 6.2 ™ı, GtÁ“∫m (i)
Ãz (v) ™ı Ã™ÁåÁão∫ »zmy N˛“¬Áoy “{@ LzÃy »zumÆÁı Nz̨  EÊuo™ út å“yÊ ∫“oz “{Ê@ osÁ FåN˛Á EÊo
N˛ßy å“yÊ “ÁzoÁ@

     Æ“ N˛yu\L@

oyå GtÁ“∫m Ãyu™o A.P. Nz̨  EÁ{∫ 3 GtÁ“∫m Eåão AP Nz̨  u¬L u¬uQL@

E§, A.P. Nz̨  §Á∫z ™ı \Áååz Nz̨  u¬L, EÁúN˛Áz N˛Á{åÃy ãÆÓåo™ \ÁåN˛Á∫y “ÁzåÁ EÁƒ≈ÆN˛ “{?
MÆÁ üs™ út \ÁååÁ úÆÁ|õo “{? EsƒÁ MÆÁ Nz̨ ƒ¬ ÃÁƒ|Eão∫ \ÁååÁ úÆÁ|õo “{?

“™ tzQ ÃN˛oz “{Ê uN˛ “™ı tÁzåÁzÊ EsÁ|o üs™ út a EÁ{∫ ÃÁƒ| Eão∫ d. \ÁååÁ EÁƒ≈ÆN˛ “{@
“™Á∫z u¬L, Ã™ÁåÁão∫ »zmy úÓm| N˛∫åz Nz̨  u¬L Æz tÁz üÆnå úÆÁ|õo “{@

GtÁ“∫mÁs|, Æut üs™ út a = 6 “{ EÁ{∫ ÃÁƒ| Eão∫ d  3 “{, o§ A.P.  6, 9,12, 15, . . . “ÁzTy@
EÁ{∫ Æut a,  6 “{ EÁ{∫ d, – 3 “{, o§ Ã™ÁåÁão∫ »zmy  6, 3, 0, –3, . . .“ÁzTy@
FÃy üN˛Á∫, \§

a = – 7, d = – 2,         o§ A.P.     – 7, – 9, – 11, – 13, . . . “ÁzTy@
a = 1.0, d = 0.1,         oÁz  A.P.     1.0, 1.1, 1.2, 1.3, . . . “ÁzTy@

a = 0, d = 1
1
2 ,        oÁz A.P. is 0, 1

1
2 ,  3, 4

1
2 , 6, . . . “ÁzTy@

a = 2, d = 0,            oÁz A.P. is  2,  2,  2,  2, . . . “ÁzTy@

     Eo:,Æut EÁú \Áåoz “̄ uN˛ a EÁ{∫ d MÆÁ “{, \Áåoz “{, o§ A.P. N˛y ÃÓYy o{ÆÁ∫ N˛∫ ÃN˛oz “{@

E§, tÓÃ∫z üN˛Á∫ Ãz ÃÁzYoz “{Ê@ Æut EÁúN˛Áz ÃÊPÆÁEÁzÊ N˛y ÃÓYy ty TF| “{, EÁú N{̨ Ãz §oÁ ÃN˛oz
“{Ê uN˛ Æz A.P. “{ ÆÁ å“yÊ “{?

GtÁ“∫m Nz̨  u¬L, ÃÊPÆÁEÁzÊ N˛y ÃÓYy 6, 9, 12, 15, . . . , N z̨̨  u¬L:
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“™ EåÏƒoy| útÁı ™ı Eão∫ N˛y \ÁÂY N˛∫oz “{@ ty “ÏF| ÃÓYy ™ı,  a2 – a1 = 9 – 6 = 3,
a3 – a2 = 12 – 9 = 3,
a4 – a3 = 15 – 12 = 3

“™ tzQoz “{Ê uN˛ 2 1 3 2 4 3 ... 3a a a a a a− = − = − =

Æ“ÁÂ uN˛Ãy ßy tÁz N¿̨ u™o˛ útÁı ™ı Eão∫ 3 “{@ Eo: ty “ÏF| ÃÓYy A.P. “{ u\ÃN˛Á üs™ út a
6  “{ EÁ{∫ ÃÁƒ|Eão∫ d, 3 “{@

ÃÊPÆÁEÁzÊ N˛y ÃÓYy : 6, 3, 0, – 3, . . ., Nz̨  u¬L,
a2 – a1 = 3 – 6 = – 3,
a3 – a2 = 0 – 3 = – 3
a4 – a3 = –3 – 0 = –3

2 1 3 2 4 3 3a a a a a a− = − = − =−

FÃu¬L, Æ“ ßy A.P. “{ u\ÃN˛Á üs™ út 6 EÁ{∫ ÃÁƒ|Eão∫ –3 “{. Eo: “™ tzQoz “{ uN˛
Æut EåÏƒoy| útÁı ™ı Eão∫, uåu≈Yo ÃÊPÆÁ ∫“oy “{, o§ Æ“ Ã™ÁåÁÊo∫ »zmy ∫“oy “{@

ÃÁ™ÁãÆo:, A.P. a1, a2, . . ., an, “™ N˛“ ÃN˛oz “{Ê,
d = ak + 1 – ak    \“ÁÂ  k ∈N; k > 1

\“ÁÂ ak + 1 EÁ{∫ ak N¿̨ ™∆: (k + 1) ƒÁ EÁ{∫ k ƒÁ út “{@
™Áå ¬yu\L, ÃÊPÆÁEÁzÊ N˛y ÃÓYy 1, 1, 2, 3, 5, . . . . “{@ FÃN˛y EÁz∫ tzQåz ú∫, EÁú §oÁ ÃN˛oz

“{Ê uN˛ N˛ÁzF| ßy tÁz N¿̨ u™o ÃÊPÆÁEÁzÊ Nz̨  §yY N˛Á Eão∫ Ã™Áå å“yÊ “{@  Eo:, Æ“ A.P. å“yÊ “{@
ÃÓYåÁ : A.P. ™ı d rÁo N˛∫åz Nz̨  u¬L, \“ÁÂ  A.P. : 6, 3, 0, – 3, . . .,“{, “™åz  3 ™ı Ãz 6 VbÁÆÁ “{
osÁ 6 ™ı Ãz 3 å“yÊ VbÁÆÁ@ “™ı (k + 1) ƒz út ™ı Ãz k ƒÁ út VbÁåÁ YÁu“L ÆtΩÆuú (k+1)  ƒÁÂ út
ZÁzbÁ “Áz ÃN˛oÁ “{ EÁ{∫ utL “ÏL A.P. ™ı  ‘d’ rÁo N˛∫åz Nz̨  u¬L, “™ı Ãßy a2 − a1, a1 − a2 .... .
rÁo N˛∫åÁ EÁƒ≈ÆN˛ å“yÊ “{@ Få™zÊ Ãz Nz̨ ƒ¬ N˛ÁzF| LN˛ rÁo N˛∫åÁ úÆÁ|õo “{@

 Æ“ N˛yu\L

  1. N˛ÁzF| ßy Ã™ÁåÁão∫ »zmy ¬yu\L@
  2. A.P. Nz̨  ünÆzN˛ út N˛y LN˛ uåu≈Yo ÃÊPÆÁ u™¬ÁFL@
  3. FÃy o∫“, A.P. Nz̨  ünÆzN˛ út Ãz LN˛ uåu≈Yo ÃÊPÆÁ VbÁFL@ úu∫mÁ™y ÃÊPÆÁEÁzÊ N˛y ÃÓYy

§åÁFL@
  4. A.P. Nz̨  ünÆzN˛ út N˛Áz LN˛ uåu≈Yo ÃÊPÆÁ Ãz TÏmÁ N˛yu\L ÆÁ ßÁT N˛yu\L EÁ{∫ úu∫mÁ™y

ÃÊPÆÁEÁzÊ N˛y ÃÓYy §åÁFL@
  5. ünÆzN˛ uÀsuo ™ı úu∫mÁ™y ÃÓuY A.P. “{ ÆÁ å“yÊ FÃN˛y \ÁÂY N˛yu\L@
  6. EÁúN˛Á uå…N˛ | MÆÁ “{?
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E§, NĮ̈ Z GtÁ“∫mÁı ú∫ uƒYÁ∫ N˛∫oz “{:

GtÁ“∫m-1.  A.P. : 
1 1 3 5, , ,
4 4 4 4

− − −
 ........,  Nz̨  u¬L, üs™ út a EÁ{∫ ÃÁƒ| Eão∫ d. u¬uQL@ EÁ{∫

7ƒÁÂ út rÁo N˛yu\L@

“¬ :  Æ“ÁÂ, a =  
1
4 ;  d = 

1 1 1
4 4 2
− −

− =

ÜÆÁå ∫uQL uN˛, \§ “™ \Áåoz “{Ê uN˛ ty “ÏF| ÃÊPÆÁLÂ  A.P.  ™ı “{, uN˛Ãy ßy N¿̨ u™o útÁı
N˛Áz GúÆÁzT N˛∫oz “ÏL “™ ‘d’ rÁo N˛∫ ÃN˛oz “{Ê@

7 ƒÁ út “ÁzTÁ : 5 1 1 1 11
4 2 2 2 4
− −

− − − =

GtÁ“∫m-2.  uå©å ™ı Ãz N˛Á{åÃy A.P. §åÁoy “{? Æut ƒ“A.P. “{ oÁz EÁTÁ™y tÁz útÁı N˛Áz u¬uQL@

(i) 4, 10, 16, 22, . . . (ii) 1, – 1, – 3, – 5, . . . (iii) – 2, 2, – 2, 2, – 2, . . .

(iv) 1, 1, 1, 2, 2, 2, 3, 3, 3, . . .  (v)  x, 2x, 3x, 4x ......

“¬: (i) a2 – a1 = 10 – 4 = 6

a3 – a2 = 16 – 10 = 6

a4 – a3 = 22 – 16 = 6

EsÁ|oΩ  ünÆzN˛ §Á∫  ak + 1 – ak Ã™Áå “{@

Eo:, ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy Ãz A.P. §åÁoy “{ u\ÃN˛Á ÃÁƒ| Eão∫ d = 6.

ET¬z tÁz út “ÁıTz : 22 + 6 = 28 EÁ{∫ 28 + 6 = 34.

(ii) a2 – a1 = – 1 – 1 = – 2

a3 – a2 = – 3 – ( –1 ) = – 3 + 1 = – 2

a4 – a3 = – 5 – ( –3 ) = – 5 + 3 = – 2

EsÁ|o, ünÆzN˛ Ã™Æ ak + 1 – ak Ã™Áå “{@

Eo: ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy A.P. §åÁoy “{@ u\Ã™ı ÃÁƒ| Eão∫ d = – 2.

ET¬z tÁz út “ÁıTz :   – 5 + (– 2 ) = – 7 EÁ{∫ – 7 + (– 2 ) = – 9
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(iii) a2 – a1 = 2 – (– 2) = 2 + 2 = 4
a3 – a2 = – 2 – 2 = – 4

MÆÁıuN˛  a2 – a1 ≠  a3 – a2, ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy A.P. å“y “{@
(iv) a2 – a1 = 1 – 1 = 0

a3 – a2 = 1 – 1 = 0
a4 – a3 = 2 – 1 = 1

Æ“ÁÂ, a2 – a1 = a3 – a2 ≠   a4 – a3.

Eo: ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy Ãz A.P. å“y §åoy@
(v) a2 – a1 = 2x – x = x

a3 – a2 = 3x – 2x = x
a4 – a3 = 4x – 3x = x

EsÁ|o, ünÆzN˛ Ã™Æ ak+1 – ak §∫Á§∫ “{@
∴  FÃu¬L ty “ÏF| ÃÓYy A.P. “{@
ET¬z tÁz út 4x + x = 5x EÁ{∫ 5x + x = 6x.

          E•ÆÁÃ - 6.1- 6.1- 6.1- 6.1- 6.1

1. åyYz ty “ÏF| N Ą́{åÃy uÀsuo ™ı, Ãu©™u¬o ÃÊPÆÁEÁzÊ N y̨ ÃÓYy Ã™ÁåÁão∫ »zmy §åÁoy “{, EÁ{∫ MÆÁı?

(i) LN˛ b{MÃy N˛Á uN˛∫ÁÆÁ üs™ uN˛.™y. Nz̨  u¬L ` 20 “{ EÁ{∫ onú≈YÁo üuo uN˛.™y.
b{MÃy uN˛∫ÁÆÁ ` 8 §joÁ “{@

(ii) §zz¬å (cylinder) ™ı ß∫y “ÏF| “ƒÁ N˛y ™ÁfiÁ \§ ünÆzN˛ Ã™Æ §z¬å N˛y 1
4  “ƒÁ

uåƒÁ|o ú©ú tΩƒÁ∫Á uåN˛¬oy “{@
(iii) LN˛ NĮ̈ ÂL N˛y QÏtÁF| N˛∫åz N˛Á ™Ó¡Æ, üuo ™yb∫ QÏtÁF| N˛∫åz Nz̨  §Át Æut üs™ ™yb∫

N˛y QÏtÁF| Nz̨  u¬L `150 EÁ{∫ otão∫ ünÆzN˛ ™yb∫ Nz̨  `50 §joÁ “{@
(iv) ünÆzN˛ ƒ | Ho$ A§V _| QÁoz ™ı \™Á áå ∫Áu∆ \§ `10000 YN¿̨ ƒwtΩuá £ÆÁ\ 8 %

üuo ƒ | Ãz \™Á uN˛Æz “Áz@
2. A.P. Nz̨  üs™ YÁ∫ útÁı N˛Áz u¬uQL, \§ üs™ út a EÁ{∫ ÃÁƒ|Eão∫ d åyYz utL “{:

(i) a = 10, d = 10 (ii) a = –2, d = 0

  (iii) a = 4, d = – 3 (iv) a = – 1, d = 
1
2

(v) a = – 1.25, d = – 0.25
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3. uå©å A.P. Nz̨  u¬L, üs™ út EÁ{∫ ÃÁƒ| Eão∫ u¬uQL@
(i) 3, 1, – 1, – 3, . . . (ii) – 5, – 1, 3, 7, . . .

(iii)
1 5 9 13, , , ,....
3 3 3 3 (iv) 0.6, 1.7, 2.8, 3.9, . . .

4. uå©å ™ı Ãz N˛Á{å Ãz A.P. ™ı “{? Æut ƒz A.P. §åÁoy “{Ê, ÃÁƒ| Eão∫ d rÁo N˛yu\L, osÁ
ET¬z 3 útÁı N˛Áz u¬uQL@

(i) 2, 4, 8, 16, . . . (ii)
5 72, ,3, ,....
2 2

(iii) – 1.2, – 3.2, – 5.2, – 7.2, . . . (iv) – 10, – 6, – 2, 2, . . .

(v) 3, 3 2,3 2 2,3 3 2,....+ + +  (vi) 0.2, 0.22, 0.222, 0.2222, . . .

(vii) 0, – 4, – 8, –12, . . . (viii)
1 1 1 1, , , ,....
2 2 2 2

− − − −

(ix) 1, 3, 9, 27, . . . (x) a, 2a, 3a, 4a, . . .

(xi) a, a2, a3, a4, . . . (xii) 2, 8, 18, 32,.....

(xiii) 3, 6, 9, 12,.....

6.3 6.3 6.3 6.3 6.3  Ã™ÁåÁão∫ »zmy N˛Á n ƒÁÂ út (nth Term of Arithmatic Progression):
™Áå ¬yu\L, G Á åz LN˛ åÁ{N˛∫y Nz̨  u¬L EÁƒztå uN˛ÆÁ sÁ EÁ{∫ GÃ ™ı GÃN˛Á YÆå uN˛ÆÁ

TÆÁ@ GÃz üÁ∫ÊußN˛ ™ÁuÃN˛ ƒzoå `8000 N˛Á üÀoÁƒ, ƒÁu |N˛ ƒwtΩuá ̀ 500 Nz̨  ÃÁs, uN˛ÆÁ sÁ@ úÁÂYƒz
ƒ | GÃN˛Á ™ÁuÃN˛ ƒzoå MÆÁ “ÁzTÁ?

FÃN˛Á G∫ tzåz Nz̨  u¬L, Ãƒ|üs™ “™ı tΩuƒoyÆ ƒ | N˛Á ™ÁuÃN˛ ƒzoå uN˛oåÁ “ÁzTÁ? Æ“
\ÁååÁ “ÁzTÁ@

ƒ“ ` (8000 + 500) = ` 8500.

FÃy üN˛Á∫ Ãz “™ owoyÆ, YoÏs| EÁ{∫ úÁÂYƒz ƒ | N˛Á ™ÁuÃN˛ ƒzoå, úÓƒ| ƒ | Nz̨  ƒzoå ™Êz
`500 ÆÁzT N˛∫åz Nz̨  tΩƒÁ∫Á rÁo N˛∫ ÃN˛oz “{Ê@
Eo:, owoyÆ ƒ | Nz̨  u¬L ƒzoå =  `(8500 + 500)

=  ` (8000 + 500 + 500)
=  ` (8000 + 2 × 500)

=  ` [8000 + (3 – 1) × 500] (owoyÆ ƒ | Nz̨  u¬L)

=  ` 9000

YoÏs| ƒ | Nz̨  u¬L ƒzoå =  ` (9000 + 500)

=  ` (8000 + 500 + 500 + 500)
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=  ` (8000 + 3 × 500)

=  ` [8000 + (4 – 1) × 500] (YoÏs| ƒ | Nz̨  u¬L)
=  ` 9500

úÁÂYƒz ƒ | Nz̨  u¬L ƒzoå =  ` (9500 + 500)

=  ` (8000+500+500+500 + 500)

=  ` (8000 + 4 × 500)

=  ` [8000 + (5 – 1) × 500] (úÁÂYƒz ƒ | Nz̨  u¬L)
=  ` 10000

ÜÆÁå Ãz tzuQL, “™ı ÃÊPÆÁEÁzÊ N˛y ÃÓYy üÁõo “Áz ∫“y “{@
8000, 8500, 9000, 9500, 10000, . . .

Æz ÃÊPÆÁLÂ Ã™ÁåÁão∫ »zmy ™ı “{Ê@

Gú∫ÁzMo ÃÊPÆÁEÁzÊ Nz̨  N¿̨ ™ N˛Áz tzQoz “ÏL MÆÁ “™ GÃN˛Á 6 ƒı ƒ | ™ı, 15 ƒÊz ƒ | ™ı N˛Á ™ÁuÃN˛
ƒzoå rÁo N˛∫ ÃN˛oz “{Ê? osÁ Eßy oN˛ ƒ“ GÃy ÀsÁå ™ı N˛ÁÆ|∫o “{Ê LzÃÁ ™Áå N˛∫ GÃN˛Á 25
ƒzÊ ƒ | ™ı ™ÁuÃN˛ ƒzoå MÆÁ “ÁzTÁ? Æ“ÁÂ “™ úÓƒ| ƒ | Nz̨  ƒzoå ™ı `500 \ÁzgN˛∫ ƒo|™Áå ƒzoå rÁo
N˛∫ ÃN˛oz “{Ê@ MÆÁ “™ FÃ üuN¿̨ ÆÁ N˛Áz ZÁzbÁ §åÁ ÃN˛oz “{Ê? EÁúN˛Áz ú“¬z “y Gú∫ÁzMo ƒzoå üÁõo
N˛y “ÏF| uƒuá Ãz, NĮ̈ Z uƒYÁ∫ áÁ∫mÁLÂ EÁÆy “ÁzTy@

15 ƒz ƒ | Nz̨  u¬L ƒzoå =    14 ƒz ƒ | N˛Á ƒzoå  + `500

=  8000 500 500 500 ... 500 500
⎡ ⎤

+ + + + + +⎢ ⎥
⎣ ⎦

�����	����
` `

=  ` [8000 + 14 × 500]

=  ` [8000 + (15 – 1) × 500] = ` 15000

EsÁ|o, üs™ ƒzoå + (15 – 1) × ƒÁu |N˛ ƒwtΩuá
FÃy o∫“, 25 ƒz ƒ | N˛Á ™ÁuÃN˛ ƒzoå “ÁzTÁ:

` [8000 + (25 – 1) × 500] = ` 20000

=  üs™ ƒzoå + (25 – 1) × ƒÁu |N˛ ƒwtΩuá
FÃ GtÁ“∫m Ãz “™ 15 ƒÁÂ út, EsƒÁ 25 ƒÁÂ út u¬Qoz “{Ê FÃNz̨  §Á∫z ™ı NĮ̈ Z EåÏ™Áå ¬TÁ

ÃN˛oz “{Ê@ FÃy EåÏ™Áå N˛Á GúÆÁzT N˛∫oz “ÏL, E§ “™  A.P. N˛Á n ƒÁÂ út rÁo N˛∫oz “{Ê@
™ÁåÁ uN˛ a1, a2, a3, . . . AP “{ u\ÃN˛Á üs™ út a1 Æ“ a “{ EÁ{∫ ÃÁƒ|Eão∫ d “{@

o§, tΩuƒoyÆ út a2 = a + d = a + (2 – 1) d

13 §Á∫
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owoyÆ út  a3 = a2 + d = (a + d) + d = a + 2d = a + (3 – 1) d

YoÏs| út a4 = a3 + d = (a + 2d) + d = a + 3d = a + (4 – 1) d
. . . . . . . .
. . . . . . . .

§åÁƒb (ú{bå|) N˛Áz tzQåz ú∫ “™ N˛“ ÃN˛oz “{Ê uN˛ nth út an = a + (n – 1) d.

Eo:, Ã™ÁåÁão∫ »zmy u\ÃN˛Á üs™ út ‘a’ EÁ{∫ ÃÁƒ| Eão∫ d  “{, N˛Á n ƒÁ út an = a +
(n – 1) d. tΩƒÁ∫Á utÆÁ \ÁoÁ “{@

an Ã™ÁåÁão∫ »zmy A.P. N˛Á ÃÁ™ÁãÆ út N˛“¬ÁoÁ “{@
Æut A.P. ™ı m út “Áz o§ EÊuo™ út N˛Áz  am  Ãz uåtz|u∆o N˛∫oz “Ê{ u\Ãz N˛ßy N˛ßy l tΩƒÁ∫Á

uåut|…b N˛∫oz “{Ê@
A.P. Nz̨  útÁı N˛Áz rÁo N˛∫åÁ : Hú∫ utL TL ÃÏ̂ Áƒ tΩƒÁ∫Á “™ Ã™ÁåÁão∫ »zmy Nz̨  uƒußãå

útÁı N˛Áz rÁo N˛∫ ÃN˛oz “Ê{@ NĮ̈ Z GtÁ“∫mÁı N˛Áz ÜÆÁå Ãz tzuQL :
GtÁ“∫m-3.  Ã™ÁåÁão∫ »zum 5, 1, –3, –7 . . . N˛Á 10 ƒÁÂ út rÁo
N˛yu\L@
“¬ : Æ“ÁÂ, a = 5, d = 1 – 5 = – 4 EÁ{∫ n = 10.

“™ı rÁo “{,  an = a + (n – 1) d

Eo:, a10 = 5 + (10 – 1) (–4)  = 5 – 36 = –31

FÃu¬L, utÆz “ÏL L.úy. N˛Á 10 ƒÁÂ út = – 31.

GtÁ“∫m-4.  Ã™ÁåÁão∫ »my 21, 18, 15, . . . N˛Á N˛Á{åÃÁ út  – 81
“ÁzTÁ MÆÁ N˛ÁzF| út 0 “ÁzTÁ? EÁúNz̨  G∫ N˛Á N˛Á∫m tyu\L@
“¬: Æ“ÁÂ, a = 21, d = 18 – 21 = – 3 EÁ{∫ Æut an = – 81, “™ı  n.
rÁo N˛∫åÁ “{@
\{Ãz, an = a + ( n – 1) d,

– 81 = 21 + (n – 1)(– 3)
– 81 = 24 – 3n
– 105 = – 3n

Eo:,      n = 35
FÃu¬L, utL “ÏL A.P. N˛Á 35 ƒÁÂ út – 81 ∫“oÁ “{@ tÓÃ∫Á, “™ \ÁååÁ YÁ“oz “Ê{ uN˛ MÆÁ N˛ÁzF|
‘n’ “{ u\ÃNz̨  u¬L an = 0. Æut LzÃÁ n  Gú¬£á “{, o§

21 + (n – 1) (–3) = 0,
EsÁ|oΩ,              3(n – 1) = 21
i.e.,                         n = 8
Eo:, EÁeƒÁÂ út ‘0’ “{@

SCERT TELA
NGANA



»zumÆÁÂ 1 4 11 4 11 4 11 4 11 4 1

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

GtÁ“∫m-5.  A.P. N˛Áz uåáÁ|∫m N˛yu\L u\ÃN˛Á oyÃ∫Á út  5 EÁ{∫ 7 ƒÁ út 9 “{@

“¬ : “™ı rÁo “{,
a3 = a + (3 – 1) d = a + 2d = 5 (1)

EÁ{∫ a7 = a + (7 – 1) d = a + 6d = 9 (2)

∫{uQN˛ Ã™yN˛∫m (1) EÁ{∫ (2), Nz̨  ÆÏS™ N˛Áz “¬ N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{
a = 3, d = 1

FÃu¬L, Eúzuqo Ã™ÁåÁão∫ »zmy 3, 4, 5, 6, 7, . . . “{@
GtÁ“∫m-6.  MÆÁ 5, 11, 17, 23, .... ÃÊPÆÁEÁzÊ N˛y ÃÓYy N˛Á 301 út “{, FÃN˛y \ÁÂY N˛yu\L@

“¬: “™ı üÁõo “{
a2 – a1 = 11 – 5 = 6, a3 – a2 = 17 – 11 = 6, a4 – a3 = 23 – 17 = 6

MÆÁıuN˛ (ak + 1 – ak) k = 1, 2, 3, EÁut Nz̨  u¬L Ã™Áå “{, ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy AP ™ı “{@

E§, FÃ Ã™ÁåÁão∫ »zmy Nz̨  u¬L, “™zÊ rÁo “{ a = 5 EÁ{∫ d = 6.

“™ FÃ úÓƒ|áÁ∫mÁ Nz̨  ÃÁs EÁ∫Êß N˛∫oz “{Ê uN˛ FÃ Ã™ÁåÁão∫ »zmy N˛Á ‘n’ ƒÁÂ út ™Áå
¬yu\L, 301  “{@ “™ tzQoz “{Ê uN˛ N˛Á{åÃz an = 301 Nz̨  u¬L ‘n’ EuÀonƒ ™ı “{@

“™ı rÁo “{,
an = a + (n – 1) d

Eo:, 301 út ∫“åz Nz̨  u¬L, Æ“ ∫“åÁ YÁu“L@
301 = 5 + (n – 1) × 6

EsƒÁ 301  = 6n – 1

Eo:,      n =  
302 151

6 3
=

uN˛ãoÏ, n áå úÓmÁ̇N˛ ∫“åÁ YÁu“L@ (MÆÁı?)
Eo: ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy N˛Á 301 út å“yÊ “{@

GtÁ“∫m-7.  uN˛oåy tÁz EÊN˛Áı N˛y ÃÊPÆÁLÂ oyå Ãz uƒßÁu\o “{Ê?

“¬ : 3 Ãz uƒßÁu\o tÁz EÊN˛Áı N˛y ÃÊPÆÁEÁzÊ N˛y ÃÓYy “{@
12, 15, 18, . . . , 99

MÆÁ Æ“ AP “{ ? “ÁÂ, Æ“ A.P. “{@ Æ“ÁÂ,  a = 12, d = 3, an = 99.

MÆÁıuN˛ an = a + (n – 1) d,
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“™ı üÁõo “{ 99 = 12 + (n – 1) × 3

EsÁ|o, 87 = (n – 1) × 3

EsÁ|o, n – 1 = 
87 29
3

=

EsÁ|o, n = 29 + 1 = 30 (Eo: 99 oyÃ∫Á út “{@)
Eo:, 3 Ãz uƒßÁu\o 0 tÁz-EÊN˛Áı N˛y ÃÊPÆÁLÂ 30 “{@

GtÁ“∫m-8.  åyYz ty TF| A.P. »zmy Nz̨  EÊo Ãz 11 ƒÁÂ út rÁo N˛yu\L@
A.P. : 10, 7, 4, . . ., – 62.

“¬ : Æ“ÁÂ,  a = 10, d = 7 – 10 = – 3, l = – 62,
l = a + (n – 1) d

EÊuo™ út Ãz SÆÁ∫“ƒÁÂ út rÁo N˛∫åz Nz̨  u¬L, “™ A.P. ™ı NĮ̈ ¬ útÁı N˛y ÃÊPÆÁ rÁo N˛∫oz “{@
Eo:, – 62 = 10 + (n – 1)(–3)

EsÁ|o – 72 = (n – 1)(–3)

EsÁ|o n – 1 = 24

ÆÁ n = 25

FÃu¬L, utL “ÏL A.P. ™ı 25 út “{@
   EÊo Ãz 11ƒÁÂ út, »zmy N˛Á 15 ƒÁÂ út “ÁzTÁ@ (ÜÆÁå tyu\L uN˛ Æ“ 14 ƒÁÂ út å“yÊ “ÁzTÁ@ MÆÁı?)

FÃu¬L, a15 = 10 + (15 – 1)(–3) = 10 – 42 = – 32

EsÁ|o, EÁuQ∫ Ãz SÆÁ∫“ƒÁÂ út – 32 “ÁzTÁ@
ÃÓYåÁ : EÁuQ∫ Ãz 11ƒÁÂ út  A.P.  Nz̨   11 ƒÊz út Nz̨  Ã™Áå ∫“oÁ “{ u\ÃN˛Á üs™ út – 62 EÁ{∫
EÊo∫ 3 “{@
GtÁ“∫m-9.  ` 1000 N˛y áå-∫Áu∆ 8%  üuoƒ | Ã∫¬ £ÆÁ\ N˛y t∫ Ãz uåƒz∆ N˛y TF|@ ünÆzN˛ ƒ |
Nz̨  Eão ™ı £ÆÁ\ N˛y TmåÁ N˛yu\L@ MÆÁ Æ“ £ÆÁ\ N˛y ÃÊPÆÁLÂ, Ã™ÁåÁão∫ »zmy ™ı ∫“oy “{? Æut
“ÁÂ, oÁz 30 ƒ | Nz̨  EÁuQ∫ ™ı £ÆÁ\ rÁo N˛yu\L@
“¬ : “™ \Áåoz “{Ê uN˛ Ã∫¬ £ÆÁ\ N˛y TmåÁ N˛∫åz Nz̨  u¬L ÃÓfi:

Ã∫¬ £ÆÁ\ =  
P R T

100
× ×

Eo:, üs™ ƒ | Nz̨  Eão ™Êz £ÆÁ\ = ` 
1000 8 1

100
× ×

 = ` 80

tΩuƒoyÆ ƒ | Nz̨  Eão ™ı £ÆÁ\ = ` 
1000 8 2

100
× ×

 =  ` 160
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owoyÆ ƒ | Nz̨  Eão ™ı £ÆÁ\  =
1000 8 3

100
× ×

 = `240

FÃy o∫“, “™ YoÏs|, úÁÂYƒz, Zez, FnÆÁut ƒ Áż Nz̨  Eão ™ı £ÆÁ\ ™Á¬Ó™ N˛∫ ÃN˛oz “{Ê@ Eo:,
üs™, tΩuƒoyÆ, owoyÆ, .... ƒ | Nz̨  Eão ™ı N¿̨ ™∆: £ÆÁ\ “ÁzTÁ -

80, 160, 240, . . .

Æ“ Ã™ÁåÁão∫ »zmy “{ MÆÁıuN˛ ÃÓYy ™ı tÁz N¿̨ u™N˛ útÁı ™ı Eão∫ 80 “{@

EsÁ|o d = 80. EÁ{∫  a = 80.

FÃu¬L, 30 ƒ | Nz̨  Eão ™ı £ÆÁ\ rÁo N˛∫åz Nz̨  u¬L, “™ a30 rÁo N˛∫ıTz@

E§, a30 = a + (30 – 1) d = 80 + 29 × 80 = 2400

Eo:, 30 ƒ Áż Nz̨  EÁuQ∫ ™ı £ÆÁ\  `2400 “ÁzTÁ@

GtÁ“∫m-10. LN˛ ¢Ǫ́ ¬Áı N˛y MÆÁ∫y ™ı, üs™ úÊuMo ™ı  23 TÏ¬Á§ Nz̨  úÁ{áz, tΩuƒoyÆ ™ı  21, owoyÆ ™ı
19 FnÆÁut “{@ EÊuo™ úÊuMo ™ı 5 TÏ¬Á§ Nz̨  úÁ{áz “{Ê@ ¢Ǫ́ ¬Áı N˛y MÆÁ∫y ™ı uN˛oåy úÊuMoÆÁÂ “Ê{?

“¬: üs™, tΩuƒoyÆ, owoyÆ, ........ úÊuMoÆÁı ™ı TÏ¬Á§ Nz̨  úÁ{áÁı N˛y ÃÊPÆÁ :
23, 21, 19, . . ., 5

Få EÊN˛Áı Ãz Ã™ÁåÁão∫ »zmy §åoy “{@ (MÆÁı?)

™ÁåÁ uN˛ ¢Ǫ́ ¬Áı N˛y MÆÁ∫y ™ı úÊuMoÆÁı N˛y ÃÊPÆÁ n “{@

o§, a = 23, d = 21 – 23 = – 2, an = 5

\{Ãz uN˛, an = a + (n – 1) d
5 = 23 + (n – 1)(– 2)

EsÁ|o – 18 = (n – 1)(– 2)

EsÁ|o n = 10

Eo:, ¢Ǫ́ ¬Áı N˛y MÆÁ∫y ™ı 10 úÊuMoÆÁÂ “{@

               E•ÆÁÃ - 6.2- 6.2- 6.2- 6.2- 6.2

1. uå©å ÃÁ∫my ™ı u∫Mo ÀsÁåÁı N˛y úÓuo| N˛yu\L, utÆÁ “{ uN˛ AP ™ı üs™ út a ÃÁƒ| Eão∫
d EÁ{∫  nth út an “{@

S. No. a d n an

(i) 7  3 8 . . .

(ii) – 18 . . . 10 0
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(iii) . . . – 3 18 – 5

(iv) – 18.9 2.5 . . . 3.6

(v) 3.5 0 105 . . .

2. rÁo N˛yu\L
(i) A.P. 10, 7, 4 ...... N˛Á 30 ƒÁÂ út

(ii) A.P.  : 
13, , 2,.....

2
−

− N˛Á 11 ƒÁÂ út

3. uå©å Ã™ÁåÁão∫ »zumÆÁı Nz̨  u¬L Eúzuqo útÁı N˛Áz rÁo N˛yu\L@
(i) a1 = 2;  a3 = 26 ,  a2 rÁo N˛yu\L@
(ii) a2 = 13;  a4 = 3,  a1, a3 rÁo N˛yu\L@

(iii) a1 = 5; a4 = 9
1
2 ,  a2, a3 rÁo N˛yu\L@

 (iv) a1 = −4; a6 = 6, a2, a3, a4, a5 rÁo N˛yu\L@
(v) a2 = 38;  a6 = −22,  a1, a3, a4, a5 rÁo N˛yu\L@

4. 3, 8, 13, 18, . . . , Ã™ÁåÁão∫ »zmy ™ı N˛Á{åÃÁ út 78 “ÁzTÁ?
5. uå©å A.P. Nz̨  ünÆzN˛ ™ı útÁı N˛y ÃÊPÆÁ rÁo N˛yu\L@

(i) 7, 13, 19, . . . , 205 (ii) 18, 15
1
2 , 13, ..., −47

6. A.P.: 11, 8, 5, 2 .... ... »zum N˛Á –150  út “ÁzTÁ, FÃN˛y \ÁÂY N˛yu\L@
7. A.P. N˛Á 31 ƒÁÂ út rÁo N˛yu\L u\ÃN˛Á 11ƒÁÂ út 38 EÁ{∫ 16 ƒÁÂ út 73 “{@
8. Æut A.P. N˛Á˛ oyÃ∫Á EÁ{∫ åÁ{ƒÁÂ út N¿̨ ™∆: 4 EÁ{∫ – 8 “{, oÁz FÃ AP N˛Á N˛Á{åÃÁ út ∆ÓãÆ

“ÁzTÁ?
9. uN˛Ãy A.P. N˛Á 17 ƒÁÂ út, FÃNz̨  10 ƒzÊ út Ãz 7 EuáN˛ “{@ ÃÁƒ|Eão∫ rÁo N˛yu\L@
10. tÁz A.P. Nz̨  Ã™Áå ÃÁƒ| Eão∫ “{Ê@ FåNz̨  100 ƒzÊ útÁı ™ı EÊo∫ 100 “{@ FåNz̨  1000 ƒzÊ útÁı

™ı Eão∫ MÆÁ “ÁzTÁ?
11. uN˛oåy oyå-EÊN˛Áı N˛y ÃÊPÆÁLÂ 7 Ãz uƒßÁu\o “Ê{?
12. 10 EÁ{∫ 250 Nz̨  §yY 4 Nz̨  uN˛oåz TÏm\ (multiple) “{?
13. n Nz̨  uN˛Ã ™Áå Nz̨  u¬L, tÁz APs: 63, 65, 67, . .. EÁ{∫ 3, 10, 17, . . . N˛Á n ƒÁÂ út §∫Á§∫

“ÁzTÁ?
14. A.P. N˛Á uåáÁ|∫m N˛yu\L u\ÃN˛Á owoyÆ út 16 “{ EÁ{∫ 7 ƒÁÂ út, 5 ƒzÊ út Ãz 12 EuáN˛

“{@
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15. A.P. : 3, 8, 13, . . ., 253 Nz̨  EÁuQ∫ Ãz 20 ƒÁÂ út rÁo N˛yu\L@

16. A.P. Nz̨  YÁ{sz EÁ{∫ EÁeƒzÊ útÁı N˛Á ÆÁzT 24 “{ EÁ{∫ Zez EÁ{∫ tÃƒı útÁı N˛Á ÆÁzT 44 “{@ A
P Nz̨  üs™ oyå út rÁo N˛yu\L@

17. ÃÏ£§Á∫Áƒ åz 1995 ™ı ƒÁu |N˛ ƒzoå ` 5000 Ãz åÁ{N˛∫y N˛∫åÁ üÁ∫Êß uN˛ÆÁ EÁ{∫ GÃz üuoƒ |
` 200 N˛y ƒwtΩuá üÁõo “ÏF|@ N˛Á{åÃz ƒ | ™ı GÃN˛y EÁÆ  ` 7000 “ÁzTy?

6.4 6.4 6.4 6.4 6.4 Ã™ÁåÁão∫ »zmy ™ı üs™ n n n n n  útÁı N˛Á ÆÁzT (Sum of
First N terms in Arithmetic Progression):

“™ úÏå:, uƒßÁT 6.1 ™ı ty “ÏF| uÀsuo ú∫ uƒYÁ∫ N˛∫oz “{Ê
u\Ã™ı, “z™Á N˛y §zby \§ LN˛ ƒ | N˛y sy o§ GÃåz TÏ¡¬N˛ ™ı
`1000 ∫Qz “{, GÃNz̨  tΩuƒoyÆ \ã™utƒÃ ú∫ `1500 GÃNz̨  owoyÆ
\ã™utƒÃ ú∫ `2000 ∫Qoy “{ EÁ{∫ FÃy üN˛Á∫ Ãz FÃz EÁTz \Á∫y
∫Qoy “{@ \§ GÃN˛y §zby 21 ƒ | N˛y “ÁzTy o§ TÏ¡¬N˛ ™ı uN˛oåÁ
áå \™Á “ÁzTÁ?

Æ“ÁÂ üs™, tΩuƒoyÆ, owoyÆ, YoÏs|, ..... \ã™utå ú∫ N¿̨ ™∆:
TÏ¡¬N˛ ™ı áå∫Áu∆ (øúÆÁı ™ı) N¿̨ ™∆: 1000, 1500, 2000, 2500, . . . 21 ƒz \ã™utå ú∫ TÏ¡¬N˛
™ı NĮ̈ ¬ áå∫Áu∆ rÁo N˛∫åz Nz̨  u¬L, “™ı Hú∫ N˛y ÃÓuY ™zÊ Nz̨  21 ÃÊPÆÁEÁzÊ N˛Áz u¬QåÁ “ÁzTÁ otão∫
Fã“z \ÁzgåÁ “ÁzTÁ@ MÆÁ oÏ™ å“yÊ ÃÁzYoz, Æ“ uƒuá §“Ïo uM¬…b EÁ{∫ Ã™Æ N˛Á EnÆuáN˛ √ÆÆ N˛∫åz
ƒÁ¬y “{? MÆÁ “™ ¬VÏ uƒuá §åÁ ÃN˛oz “{Ê?
Æut “™ Æ“ ÆÁzT N˛∫åz N˛y útΩáuo rÁo N˛∫ ÃN˛oz “{Ê o§ Æ“ ÃÊßƒ “{@
6.4.1 6.4.1 6.4.1 6.4.1 6.4.1 <TÁ}Ã> (‘G(‘G(‘G(‘G(‘GAUSSAUSSAUSSAUSSAUSS’) ’) ’) ’) ’) åz útÁı N˛Á ÆÁzT N{̨ Ãz rÁo uN˛ÆÁ?

“™ \Áåoz “{Ê, \§ TÁ{Ã N˛y EÁÆÏ Nz̨ ƒ¬ 10 ƒ | sy, o§ GÃz “¬
N˛∫åz Nz̨  u¬L ü≈å utÆÁ TÆÁ@ GÃz, 1 Ãz 100 oN˛ áå úÓmÁ̇N˛Áz N˛Á ÆÁzT rÁo
N˛∫åz Nz̨  u¬L úÓZÁ TÆÁ sÁ@ GÃåz oÏ∫ão G∫ utÆÁ uN˛ ÆÁzT 5050 “{@ MÆÁ
EÁú EåÏ™Áå ¬TÁ ÃN˛oz “̄ uN˛ ƒz FÃz N{̨ Ãz N˛∫ ÃN z̨? GÃåz u¬QÁ:

™Áå ¬Áz S = 1 + 2 + 3 + . . . + 99 + 100
otão∫, EÊN˛Áz N˛Á N¿̨ ™ §t¬N˛∫ GÃåz u¬QÁ

S = 100 + 99 + . . . + 3 + 2 + 1

Få tÁzåÁı N˛Á GÃåz ÆÁzT uN˛ÆÁ oÁz LN˛ Nz̨  §Át LN˛ út úÁÆÁ@ Eo:, GÃåz ÆÁzT uN˛ÆÁ -
2S = (100 + 1) + (99 + 2) + . . . + (3 + 98) + (2 + 99) + (1 + 100)

    = 101 + 101 + . . . + 101 + 101 (100 §Á∫) (FÃN˛y \ÁÂY N˛yu\L EÁ{∫ YYÁ| N˛yu\L)

Eo:, S = 
100 101

2
×

 =  5050,     EsÁ|o ÆÁzT = 5050.

N˛Á¬| ¢¿̨ zug~Y TÁ}Ã
(1777-1855) \™|å
Nz̨  ™“Áå Tumor sz@SCERT TELA
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6.4.2  A.P6.4.2  A.P6.4.2  A.P6.4.2  A.P6.4.2  A.P. . . . . Nz̨  nnnnn      útÁı N˛Á ÆÁzT (Sum of n terms of an AP)

E§, “™ GÃy oN˛åyN˛ N˛Á GúÆÁzT N˛∫ıTz \Áz A.P. Nz̨  üs™ n útÁı N˛Á ÆÁzT rÁo N˛∫åz Nz̨
u¬L TÁ}Ã tΩƒÁ∫Á uN˛ÆÁ TÆÁ sÁ@ a, a + d, a + 2d, . . .

FÃ AP N˛Á n ƒÁÂ út a + (n – 1) d ∫“oÁ “{@

      ™ÁåÁ uN˛ Sn Ãz AP Nz̨  üs™ n útÁı N˛Á ÆÁzT uåut|…b “{{@
N¿̨ ™ §t¬åz ú∫ “™ı üÁõo “ÁzTÁ@
∴ Sn

nS [ ( 1) ] [ ( 2) ] ...a n d a n d a= + − + + − + +

Få útÁı N˛Áz \Ázgåz ú∫, 2Sn = (2a + (n − 1)d ) + (2a + (n − 1)d ) + .... + (2a + (n − 1)d ) (n §Á∫)
        =  n(2a + (n − 1)d )

∴ Sn [2 ( 1) ]
2
n a n d= + − [ { ( 1) }]

2
n a a n d= + + −

2
n

=  [üs™ út + EÊuo™ út] ( )
2

= + n
n a a

Æut AP Nz̨  üs™ EÁ{∫ EÊuo™ ú∫ utÆz “ÏL “{ EÁ{∫ ÃÁƒ| Eão∫ utÆÁ “ÏEÁ å“yÊ “{ o§ Sn rÁo
N˛∫åz Nz̨  u¬L

Sn ( )
2

= + n
n a a §“Ïo GúÆÏMo “{@  ÆÁ  Sn ( )

2
n a l= + \“ÁÂ l EÊuo™ út “{@

“z™Á N˛y §zby Nz̨  u¬L áå
E§ “™ üÁ∫Êß ™ı úÓZz TL ü≈å N˛y EÁz∫ ƒÁuúÃ ¬Á{bıTz@ “z™Á N˛y §zby Nz̨  üs™, tΩuƒoyÆ,

owoyÆ, YoÏs|, ....... \ã™utå ú∫ TÏ¡¬N˛ ™ı \™Á uN˛ÆÁ áå (ø.™ı.) N¿̨ ™∆: 1000, 1500, 2000,
2500, . . ., “{@

Æ“ AP “{@ “™ı GÃNz̨  21 ƒzÊ \ã™utå ú∫ TÏ¡¬N˛ ™ı \™Á NĮ̈ ¬ áå∫Áu∆ rÁo N˛∫åÁ “{, EsÁ|o
FÃ AP Nz̨  üs™ 21 útÁı N˛Á ÆÁzT rÁo N˛∫åÁ “{@

Æ“ÁÂ, a = 1000, d = 500 EÁ{∫ n = 21. ÃÓfi N˛Á GúÆÁzT N˛∫oz “ÏL:

Sn [2 ( 1) ],
2
n a n d= + −

S = 
21[2 1000 (21 1) 500]
2

× + − ×

=  
21[2000 10000]
2

+

SCERT TELA
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=  
21[12000] 126000
2

=

Eo:, GÃNz̨  21 ƒzÊ \ã™utƒÃ ú∫ \™Á N˛y TF| áå∫Áu∆ `12600 “{@
“™ AP  Nz̨  üs™ n útÁı N˛Á ÆÁzT uåtz|u∆o N˛∫åz Nz̨  u¬L S Nz̨  ÀsÁå ú∫ Sn  N˛Á GúÆÁzT N˛∫oz

“Ê{ u\ÃÃz “™ \Áåoz “Ê{ uN˛ “™åz uN˛oåz útÁı N˛Á ÆÁzT uN˛ÆÁ@ AP Nz̨  üs™ 20 útÁı N˛Á ÆÁzT uåut|…b N˛∫åz
Nz̨  u¬L “™ S20  u¬Qoz “Ê{@ üs™ n útÁı Nz̨  ÆÁzT Nz̨  u¬L ÃÓfi YÁ∫ úu∫mÁ™Áı N˛Áz, Sn, a, d EÁ{∫ n N˛Áz
Ãu©™u¬o N˛∫oÁ “{@ Æut “™ Få™ı Ãz N˛ÁzF| ßy oyå \Áåoz “{Ê, o§ “™ YoÏs| ßy \Áå ÃN˛oz “{@
ubõúmy :  AP Nz̨  üs™ n útÁı N˛Á ÆÁzT EÁ{∫ üs™  (n – 1) útÁı Nz̨  ÆÁzT ™ı EÊo∫, FÃN˛Á n ƒÁÂ út
∫“oÁ “{@ EsÁ|o, an = Sn – Sn – 1.

     Æ“ N˛yu\L@

uå©å A.P. ™ı ünÆzN˛ N˛y ÃÓuYo ÃÊPÆÁ N˛Á ÆÁzT rÁo N˛yu\L@

(i) 16, 11, 6 .....;  23 út (ii) −0.5, −1.0, −1.5, .....; 10 út

          (iii) 
1 31, , .....,
4 2

− 10 út

NĮ̈ Z EÁ{∫ GtÁ“∫m tzuQL:
GtÁ“∫m-11.  Æut AP Nz̨  üs™ 14 útÁı N˛Á ÆÁzT 1050 “{ EÁ{∫ üs™ út 10 “{@ 20 ƒÁÂ út rÁo
N˛yu\L@
“¬ : Æ“ÁÂ,  Sn = 1050; n = 14, a = 10

Sn = [2 ( 1) ]
2
n a n d+ −

1050 = 
14 [2 13 ] 140 91
2

a d d+ = +

910 = 91d
      ∴      d  = 10
       ∴  a20 = 10 + (20 -1) 10 = 200

GtÁ“∫m-12.  AP : 24, 21, 18, . . .Nz̨  uN˛oåz út ¬zåÁ YÁu“L u\ÃÃz̨  GåN˛Á ÆÁzT 78 “Áz?
“¬ :  Æ“ÁÂ,  a = 24, d = 21 – 24 = –3, Sn = 78. “™ı n rÁo N˛∫åÁ EÁƒ≈ÆN˛ “{@ ™ÁåÁ uN˛ A.P.
™ı útÁı N˛y ÃÊPÆÁ n “{, Eo: “™ı n rÁo N˛∫åÁ “{@

“™ \Áåoz “{Ê uN˛,  Sn = [2 ( 1) ]
2
n a n d+ −

Eo:, 78 [48 ( 1( 3)] [51 3 ]
2 2
n nn n= + − − = −

EsƒÁ 3n2 – 51n + 156 = 0
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ÆÁ n2 – 17n + 52 = 0

ÆÁ (n – 4)(n – 13) = 0

ÆÁ n = 4 EsƒÁ 13

n  Nz̨  tÁzåÁzÊ ™Áå ÀƒyNw̨ o “{@ Eo:, útÁı N˛y ÃÊPÆÁ ÆÁ oÁz 4 EsƒÁ 13 “{@

ubõúumÆÁÂ:
1. FÃ uÀsuo ™ı, üs™ 4 útÁı N˛Á ÆÁzT = üs™ 13 útÁı N˛Á ÆÁzT= 78.

2. tÁz G∫ ÃÊßÁ√Æ “{ MÆÁıuN˛   5 ƒzÊ Ãz 13 ƒzÊ útÁı oN˛ N˛Á ÆÁzT ∆ÓãÆ “ÁzTÁ@ MÆÁıuN˛ a  áåÁn™N˛
EÁ{∫ d  J mÁn™N˛ ∫“åz Nz̨  N˛Á∫m LzÃÁ “{ oÁuN˛ NĮ̈ Z út áå (+ve)  EÁ{∫ NĮ̈ Z út J m
(-ve) “{ EÁ{∫ LN˛ tÓÃ∫z N˛Á uå∫Ãå (cancel) N˛∫oz “{@

GtÁ“∫m-13.  ÆÁzT rÁo N˛yu\L :

(i) üs™ 1000 üÁNw̨ uoN˛ ÃÊPÆÁ˛  (ii)  üs™ n  üÁNw̨ uoN˛ ÃÊPÆÁ

“¬ :

(i) ™ÁåÁ uN˛ S = 1 + 2 + 3 + . . . + 1000 AP  Nz̨  üs™ n útÁı Nz̨  ÆÁzT Nz̨  u¬L ÃÓfi

Sn = ( )
2
n a l+   N˛Á GúÆÁzT N˛∫oz “ÏL,

S1000 =  
1000 (1 1000)

2
+  =  500 × 1001 = 500500

Eo:, üs™ 1000 áåÁn™N˛ úÓmÁ̇N˛ÁzÊ N˛Á ÆÁzT 500500 “{@
(ii) ™ÁåÁ uN˛  Sn = 1 + 2 + 3 + . . . + n

Æ“ÁÂ a = 1 EÁ{∫ EÊuo™ út l Æ“ n “{@

FÃu¬L  Sn =
(1 )

2
n n+

  EsƒÁ Sn = 
( 1)

2
n n +

Eo:, üs™ n áå úÓmÁ̇N˛Áz N˛Á ÆÁzT utÆÁ \ÁoÁ “{:  Sn =
( 1)

2
n n +

GtÁ“∫m-14. ÃÊPÆÁEÁzÊ N˛y ÃÓYy Nz̨  üs™ 24  útÁı N˛Á ÆÁzT rÁo N˛yu\L u\ÃN˛y n ƒÁÂ út,
an = 3 + 2n tΩƒÁ∫Á utÆÁ TÆÁ “{@
“¬ : MÆÁıuN˛     an = 3 + 2n,

    Eo:, a1 = 3 + 2 = 5
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a2 = 3 + 2 × 2 = 7

a3 = 3 + 2 × 3 = 9

. . .

ÃÊPÆÁEÁzÊ N˛y ÃÓYy  5, 7, 9, 11, . .  “ÁzTy@

Æ“ÁÂ, 7 – 5 = 9 – 7 = 11 – 9 = 2 FnÆÁut@

Eo:, FåÃz AP §åoy “{ u\ÃN˛Á ÃÁƒ| EÊo∫ d = 2.

 S24, rÁo N˛∫åz Nz̨  u¬L, “™Á∫z úÁÃ n = 24, a = 5, d = 2. “{@

FÃu¬L, S24 = 
24[2 5 (24 1) 2] 12(10 46) 672
2

× + − × = + =

Eo:, ÃÊPÆÁEÁzÊ N˛y ÃÓYy Nz̨  üs™ 24 útÁı N˛Á ÆÁzT  672 “ÁzTÁ@

GtÁ“∫m-15.  LN˛ TV  Ãzb uå™Á|oÁ, åz owoyÆ ƒ | ™ı 600 Ãzb EÁ{∫ ÃÁoƒzÊ ƒ | ™ı 700 Ãzb o{ÆÁ∫
uN˛Æz “̄@ ƒz ™Áåoz “Ê{ uN˛ üuoƒ | GnúÁtå uåu≈Yo ÃÊPÆÁ ™ı LN˛ Ã™Áå §joÁ “{@ rÁo N˛yu\L@
(i) üs™ ƒ | ™ı GnúÁtå (ii)   10ƒzÊ ƒ | ™ı GnúÁtå
(iii) üs™ 7 ƒ | ™ı NĮ̈ ¬ GnúÁtå
“¬ : (i) MÆÁıuN˛ üuoƒ | GnúÁtå ™ı uåu≈Yo ÃÊPÆÁEÁzÊ ™ı LN˛ Ã™Áå ƒwtΩuá “Ázoy “{, üs™, tΩuƒoyÆ,
owoyÆ,..... ƒ Áż ™ı uåu™|o TV ÃzbΩÃ N˛y ÃÊPÆÁEÁzÊ Ãz AP §åzTÁ@

™ÁåÁ uN˛, n ƒ | ™ı uåu™|o TV  ÃzbΩÃ N˛y ÃÊPÆÁ an Ãz uåtz|u∆o “{@
o§, a3 = 600 EÁ{∫a7 = 700

EsƒÁ a + 2d = 600

EÁz∫ a + 6d = 700

FÃ Ã™yN˛∫m N˛Áz “¬ N˛∫åz Ãz, “™ı d = 25 EÁ{∫ a = 550.

FÃu¬L, üs™ ƒ | ™ı TV  ÃzbΩÃ N˛Á GnúÁtå 550

(ii) E§ a10 = a + 9d = 550 + 9 × 25 = 775

Eo:, 10 ƒzÊ ƒ | ™ı TV ÃzbΩÃ N˛Á GnúÁtå 775 “{@

(iii)   S7 = 
7 [2 550 (7 1) 25]
2

× + − ×

       
7 [1100 150] 4375
2

= + =

FÃo∫“, üs™ 7 ƒ | ™ı TV ÃzbΩÃ N˛Á NĮ̈ ¬ GnúÁtå 4375 “{@
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          E•ÆÁÃ- 6.3- 6.3- 6.3- 6.3- 6.3

1. uå©å A.P. Nz̨  ÆÁzT rÁo N˛yu\L@
(i) 2, 7, 12, . . ., 10 útÁzÊ oN˛ (ii) –37, –33, –29, . . ., 12 útÁı oN˛

(iii) 0.6, 1.7, 2.8, . . .,100 útÁı oN˛ (iv)
1 1 1, , , .....,t

15 12 10  útÁı oN˛

2. åyYz ty TF| ÃÊPÆÁEÁzÊ N˛Á ÆÁzT rÁo N˛yu\L@

(i)
17 10 14 .... 84
2

+ + + + (ii) 34 + 32 + 30 + . . . + 10

(iii) –5 + (–8) + (–11) + . . . + (–230)
3. A.P. ™ı,

(i) utÆÁ TÆÁ “{,a = 5, d = 3, an = 50 oÁz n EÁ{∫ Sn rÁo N˛yu\L@
(ii) utÆÁ TÆÁ “{,a = 7, a13 = 35 oÁz  d EÁ{∫ S13 rÁo N˛yu\L@
(iii) utÆÁ TÆÁ “{, a12 = 37, d = 3 oÁz a EÁ{∫ S12 rÁo N˛yu\L@
(iv) utÆÁ TÆÁ “{,a3 = 15, S10 = 125 oÁz d  EÁ{∫ a10 rÁo N˛yu\L@
(v) utÆÁ TÆÁ “{,a = 2, d = 8, Sn = 90 oÁz  n EÁ{∫ a5 rÁo N˛yu\L@
(vi) utÆÁ TÆÁ “{, an = 4, d = 2, Sn = –14 oÁz n EÁ{∫ a rÁo N˛yu\L@
(vii) utÆÁ TÆÁ “{,  l = 28, S = 144, EÁ{∫ NĮ̈ ¬ 9 út “Áz oÁz a rÁo N˛yu\L@

4. A.P. N˛Á üs™ EÁ{∫ EÊuo™ út N¿̨ ™∆: 17 EÁ{∫ 350 “{@ Æut ÃÁƒ| EÊo∫  9 “Áz oÁz FÃ™Êz uN˛oåz
út ∫“oz “{? EÁ{∫ FåN˛Á ÆÁzT MÆÁ “ÁzTÁ?

5.  A.P. Nz̨  üs™ 51  útÁı N˛Á ÆÁzT rÁo N˛yu\L u\ÃN˛Á tΩuƒoyÆ EÁ{∫ owoyÆ út N¿̨ ™∆: 14
EÁ{∫ 18 “{@

6. Æut  A.P. Nz̨  üs™ 7 útÁı N Ą́ ÆÁzT 49 EÁ{∫ 17 útÁı N Ą́ ÆÁzT 289 “Áz oÁz üs™ n útÁı N Ą́ ÆÁzT rÁo N y̨u\L@
7. §oÁFL uN˛ a1, a2, . . ., an, . . . Ãz A.P. §åoy “{@ \“ÁÂ an uå©å Nz̨  EåÏÃÁ∫ úu∫ßÁu o “{:

(i) an = 3 + 4n (ii) an = 9 – 5n
ünÆzN˛ uÀsuo ™ı üs™ 15 útÁı N˛Á ÆÁzT rÁo N˛yu\L@

8. Æut A.P. Nz̨  üs™ n útÁı N˛Á ÆÁzT  4n – n2 “Áz oÁz üs™ út MÆÁ “ÁzTÁ? (ÆÁt N˛yu\L, üs™
út S1 ∫“oÁ “{) üs™ tÁz útÁı N˛Á ÆÁzT MÆÁ “ÁzTÁ? tΩuƒoyÆ út MÆÁ “ÁzTÁ? FÃy o∫“
owoyÆ, 10 ƒÁÂ EÁ{∫  n ƒÁÂ út rÁo N˛yu\L@

9. 6 Ãz uƒßÁu\o üs™ 40 áå úÓmÁ̇N˛Áz N˛Á ÆÁzT rÁo N˛yu\L@
10. LN˛ úÁe∆Á¬Á Nz̨  ZÁfiÁı N˛Áz GåNz̨  Ã™T¿ ∆{uqN˛ uå…úÁtå Nz̨  u¬L 7 åN˛t úÏ∫ÀN˛Á∫ tzåz Nz̨

u¬L ` 700 N˛y áå∫Á∆y GúÆÁzT ™ı ¬ÁF| \Áoy “{@ Æut ünÆzN˛ úÏ∫ÀN˛Á∫ FÃNz̨  úÓƒ| úÏ∫ÀN˛Á∫
Ãz ` 20 N˛™ “Áz oÁz ünÆzN˛ úÏ∫ÀN˛Á∫ N˛Á ™Áå §oÁFL@
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5 ™y.

3

1

2

4

A B

11. LN˛ úÁe∆Á¬Á ™ı, uƒtΩÆÁus|ÆÁı åz ƒÁÆÏ ütÓ m N˛™ N˛∫åz Nz̨  u¬L úÁe∆Á¬Á ™ı EÁ{∫ YÁ∫Áı EÁz∫
ƒwqÁ∫Ázúm N˛∫åz N˛Á ÃÁzYÁ@ LzÃÁ uåm|Æ u¬ÆÁ TÆÁ uN˛ ünÆzN˛ N˛qÁ N˛Á ünÆzN˛ uƒßÁT, u\Ã
N˛qÁ ™ı ƒz ú‰j ∫“z “{, GÃ N˛qÁ Nz̨  Ã™Áå ƒwqÁı N˛Á ∫Ázúm N˛∫ıTz, \{Ãz N˛qÁ  I N˛Á uƒßÁT 1 ƒwq
¬TÁÆzTÁ, N˛qÁ II N˛Á uƒßÁT tÁz ƒwq ¬TÁÆıTz, FÃ üN˛Á∫ N˛qÁ  12 oN˛ ƒwqÁı N˛Á ∫Ázúm N˛∫ıTz@
ünÆzN˛ N˛qÁ Nz̨  oyå uƒßÁT “{@ uƒtΩÆÁus|ÆÁı tΩƒÁ∫Á uN˛oåz ƒwqÁı N˛Á ∫Ázúm uN˛ÆÁ TÆÁ?

12. LN˛ úzÆN˛ (Spiral) uå∫ão∫ Es|ƒwÁı Ãz §åÁ “{ u\ÃNz̨
Nz̨ ã¸ §Á∫y-§Á∫y Ãz A EÁ{∫ B ú∫ ∫“oz “Ê{@ EÁNw̨ uo 5.4 ™ı
§oÁFÆz \{Ãz Nz̨ ã¸  A Ãz üÁ∫Êß “ÁzN˛∫ Es|√ÆÁÃ 0.5
Ãz.™y.,  1.0 Ãz.™y., 1.5 Ãz.™y., 2.0 Ãz.™y. Nz̨  Es|ƒwo
§åÁ “{@ LzÃz 13 N¿̨ u™N˛ Es| ƒwÁı Ãz §åz “ÏL úzÆN˛ N˛y

¬©§ÁF| MÆÁ “ÁzTy?  (
22
7

π =  ¬yu\L)

[ÃÊNz̨ o: uå∫ão∫ Eá|ƒwÁı N˛y ¬Ê§ÁF|ÆÁÂ N¿̨ ™∆: l1, l2, l3, l4, .. . EÁ{∫ Nz̨ ã¸ A, B, A, B, . . ., “{@]
13. 200 ¬bΩeÁı N˛Áz åyYz N˛y ßÁÂuo jz∫ ¬TÁÆÁ TÆÁ : EÊuo™ (bottom) N˛y úÊuMo ™ı 20 , ET¬y

úÊuMo ™ı 19, FÃNz̨  EÁTÁ™y úÊuMo ™ı 18 FÃ o∫“ ¬bΩez ∫Qz TL@ 200 ¬bΩez uN˛oåy úÊuMoÆÁı
™ı ∫Qz TÆz EÁ{∫ ∆y | úÊuMo ™ı uN˛oåz ¬bΩez “{Ê?

14. §Á¬by EÁ{∫ Tıt tÁ{g ™ı, üÁ∫ÊußN˛ u§ÊtÏ ú∫ LN˛ §Á¬by ∫Qy TF| \Áz üs™ Tıt Ãz 5 ™y. tÓ∫ “{
EÁ{∫ tÓÃ∫z Tıt Ã∫¬ ∫zQÁ ™ı LN˛ tÓÃ∫z Ãz 3 ™y.N˛y tÓ∫y ú∫ ∫Qz “{@ Ã∫¬ ∫zQÁ ú∫ 10 Tıt “{Ê@

YmdH$, §Á¬by Ãz üÁ∫Êß N˛∫oy “{, üs™ Tıt GeÁN˛∫ ƒÁuúÃ tÁ{goy “{ EÁ{∫ FÃz §Á¬by ™ı
ZÁzg tzoy “{@ úÏå: tÓÃ∫Á TÊzt GeÁåz Nz̨  u¬L tÁ{goy “{, FÃz §Á¬by ™ı ZÁzg åz Nz̨  u¬L tÏ§Á∫Á
§Á¬by N˛y EÁz∫ tÁ{goy “{, FÃy üN˛Á∫ Ãßy Tıt §Á¬by ™ı gÁ¬åz oN˛ ƒ“ ¬TÁoÁ∫ tÁ{goy
“{@ YmdH$ N˛Áz NĮ̈ ¬ uN˛oåy tÓ∫y tÁ{gåÁ úgÁ “{?

[ÃÊNz̨ o: üs™ EÁ{∫ tΩuƒoyÆ Tıt GeÁN˛∫ §Á¬by ™Êz gÁ¬åz Nz̨  u¬L, YmdH$ tΩƒÁ∫Á tÁ{gy TÆy
NĮ̈ ¬ tÓ∫y (™yb∫ ™ı) 2 × 5 + 2 × (5 + 3)]
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6.5  6.5  6.5  6.5  6.5  TÏmÁz∫ »zmy (Geometric Progressions)

{XE JE n¡Q>Z© H$mo Xo{IE&

(i) 30, 90, 270, 810 ..... (ii)
1 1 1 1, , , .....
4 16 64 256

(iii) 30, 24, 19.2, 15.36, 12.288

Hú∫ N˛y ÃÓuYÆÁı ™ı Ãz ünÆzN˛ ™ı, út utÆÁ “Áz oÁz MÆÁ “™ EÁTz N˛Á út u¬Q ÃN˛oz “{Ê?

(i) ™ı, ünÆzN˛ út, úÓƒ| út N˛Áz  3 Ãz TÏmÁ N˛∫åz ú∫ E¬T út üÁõo “ÁzoÁ “{@

(ii) ™ı ünÆzN˛ út, úÓƒ| út N˛Áz 1
4  Ãz TÏmÁ N˛∫åz ú∫ E¬T út üÁõo “ÁzoÁ “{@.

(iii) ™ı ünÆzN˛ út, úÓƒ| út N˛Áz 0.8 Ãz TÏmÁ N˛∫åz ú∫ E¬T út üÁõo “ÁzoÁ “{@

Hú∫ N˛y Ãßy ÃÓuYÆÁı ™ı, “™ tzQoz “{Ê uN˛ úÓƒ| út N˛Áz NĮ̈ Z uåu≈Yo ÃÊPÆÁ Ãz TÏmÁ N˛∫åz ú∫
N¿̨ u™o út üÁõo “Ázoz “Ê{@ LzÃy ÃÊPÆÁEÁzÊ N˛y ÃÓYy Ãz TÏmÁz∫ »zmy (G.P.) §åoy “{@ Æ“ uåu≈Yo ÃÊPÆÁ
G.P. N˛Á ÃÁƒ| EåÏúÁo (Common ratio) ‘r’ N˛“¬ÁoÁ “{@ Eo: Hú∫ Nz̨  GtÁ“∫m  (i), (ii), (iii)  ™ı ÃÁƒ|

EåÏúÁo N¿̨ ™∆: 3, 
1
4 , 0.8 “̄@

G.P. Nz̨  üs™ út N˛Áz  ‘a’  EÁ{∫ ÃÁƒ| EåÏúÁo N˛Áz r Ãz uåut|…b N˛∫oz “{Ê@ tΩuƒoyÆ út üÁõo N˛∫åz
Nz̨  u¬L, G.P. Nz̨  uåÆ™ÁåÏÃÁ∫ “™ı üs™ út N˛Áz ÃÁƒ| EåÏúÁo r Ãz TÏmÁ N˛∫åÁ YÁu“L@ \“ÁÂ a ≠ 0,
r ≠ 0 EÁ{∫ r ≠ 1

∴ tΩuƒoyÆ út = ar

owoyÆ út =  ar . r = ar2

∴  a, ar, ar2  ..... Æ“ GP N˛Á ÃÁ™ÁãÆ øú N˛“¬ÁoÁ “{@

   Hú∫ Nz̨  G.P. ™ı, N˛ÁzF| ßy út (üs™ út N z̨ E¬ÁƒÁ) EÁ{∫ FÃNz̨  úÓƒ| út ™ı EåÏúÁo ‘r’ ∫“oÁ “{@

i.e.,
2

..........ar ar r
a ar

= = =

Æut,G.P. Nz̨  üs™ út N˛Áz a1, tΩuƒoyÆ út N˛Áz a2 ..... n Nz̨  út N˛y an Ãz uåut|…b N˛∫oz “{ o§

   2 3

1 2 1
......

−

= = = =n

n

a a a r
a a a

∴  a1, a2, a3 .... an ... ÃÊPÆÁEÁzÊ N˛y ÃÓYy, TÏmÁz∫ »zmy (G.P.) N˛“¬Áoy “{ Æut ünÆzN˛ út

E∆ÓãÆ “{ EÁ{∫ 
1

n

n

a r
a −

=  \“ÁÂ  n üÁNw̨ uoN˛ ÃÊPÆÁ “{  r ≠ 1 EÁ{∫ n > 2.
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Æ“ N˛yu\L@

uå©å ™ı Ãz N˛Á{åÃy G.P. å“yÊ “{, rÁo N˛yu\L@
  1. 6, 12, 24, 48, ..... 2. 1, 4, 9, 16, ......

  3. 1, −1, 1, −1, ..... 4. −4, −20, −100, −500, .....

G.P. Nz̨  NĮ̈ Z EÁ{∫ GtÁ“∫m “{Ê :
(i) LN˛ √ÆuMo GÃNz̨  YÁ∫ u™fiÁı N˛Áz úfi u¬QoÁ “{@ ƒ“ Gå™Êz Ãz ünÆzN˛ N˛Áz GÃ úfi N˛y

üuou¬uú §åÁåz N˛Áz N˛“oÁ “{ EÁ{∫ FÃy ÃÓYåÁ Nz̨  ÃÁs YÁ∫ ußãå √ÆuMoÆÁı N˛Áz tzåz Nz̨  u¬L
N˛“oÁ “{ oÁuN˛ GÃy üN˛Á∫ Ãz úfiÁı N˛y »wÊQ¬Á EÁTz §jÁF| \ÁL@ Æ“ »wÊQ¬Á bÓby å“yÊ LzÃÁ
™Áåoz “ÏL, üs™, tΩuƒoyÆ, owoyÆ,.......Y∫m ú∫ úfiÁı N˛y ÃÊPÆÁ N¿̨ ™∆: 1, 4, 16, 64, 256
.............. “ÁzTy@

(ii) Æut LN˛ §̄N˛ ™ı ̀ 500/- 10%  üuoƒ | N˛y YN¿̨ ƒwtΩuá £ÆÁ\ N˛y t∫ Ãz \™Á N˛∫Áåz ú∫ üs™,
tΩuƒoyÆ, owoyÆ, .... ƒ | Nz̨  Eão ™ı NĮ̈ ¬ áå∫Áu∆

550, 605, 665.5 ......“ÁzTy@

(iii) utL TÆz ƒT| N˛y ßÏ\ÁEÁzÊ Nz̨  ™ÜÆ u§ãtÏEÁzÊ N˛Áz \ÁzgN˛∫
ƒT| §åÁÆÁ TÆÁ@ FÃy üN˛Á∫ Ãz tÓÃ∫z ƒT| Nz̨  EÊoT|o
oyÃ∫Á ƒT| §åÁÆÁ TÆÁ “{@ Æ“ üuN¿̨ ÆÁ uå∫Êo∫ \Á∫y ∫Qy
TF|@ Æut üs™ ƒT| N˛y ßÏ\Á 16 Ãz.™y. “Áz o§ üs™,
tΩuƒoyÆ, owoyÆ, ........... ƒT| Nz̨  qzfi¢˛¬ N¿̨ ™∆:

256, 128, 64, 32, .....“ÁıTz@

(iv) üÁ∫Êß ™ı, LN˛ tÁz¬å 18 Ãz.™y. Nz̨  YÁú Ãz tÁz¬å N˛∫oÁ “{@ ünÆzN˛
N¿̨ u™N˛ tÁz¬å ™ı YÁú N˛y úÓƒ| ¬©§ÁF| Nz̨  0.9 TÏåÁ “Ázoy “{@ Eo:,
üs™, tΩuƒoyÆ, owoyÆ ..... tÁz¬å ™ı YÁú N˛y ¬©§ÁF| N¿̨ ™∆:

18, 16.2,  14.58, 13.122...... “ÁzTy@

     ÃÁzuYL - YYÁ| N˛yu\L@

  1. Hú∫ N˛y ÃÓYy ™ı Ãz ünÆzN˛ G.P. MÆÁı “{?
  2. G.P.  Nz̨  §Á∫z ™ı \Áååz Nz̨  u¬L “™ı N˛™ Ãz N˛™ N˛Á{åÃy \ÁåN˛Á∫y EÁƒ≈ÆN˛ “{?
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E§, \§ üs™ út ‘a’ EÁ{∫ ÃÁƒ| EåÏúÁo ‘r’  utÆÁ “{ o§ G.P. N{̨ Ãz o{ÆÁ∫ N˛∫oz “Ê{, Æ“
“™ ÃyQoz “{Ê, EÁ{∫ ty TF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy, G.P. “{ ÆÁ å“yÊ FåN˛y \ÁÂY N{̨ Ãz N˛∫oz “Ê{, Æ“ ßy
ÃyQoz “Ê{@

GtÁ“∫m-16. Æut üs™ út a = 3, EÁ{∫ ÃÁƒ| EåÏúÁo r = 2 “{ oÁz G.P. u¬uQL@

“¬ : MÆÁıuN˛ FÃN˛Á üs™ út ‘a’  “{, Æ“ EÁÃÁåy Ãz u¬QÁ \Á ÃN˛oÁ “{@

“™ \Áåoz “{ uN˛ G.P. ™ı, ünÆzN˛ úÓƒ|ƒoy| út ÃÁƒ| EåÏúÁo  ‘r’ Ãz TÏmÁ N˛∫åz ú∫˛ üÁõo uN˛ÆÁ
\ÁoÁ “{@ Eo: tΩuƒoyÆ út üÁõo N˛∫åz Nz̨  u¬L “™ı üs™ út a = 3 N˛Áz ÃÁƒ|EåÏúÁo r = 2 Ãz TÏmÁ
N˛∫åÁ YÁu“L@

∴  tΩuƒoyÆ út = ar  = 3 ×2 = 6      (∵üs™ út × ÃÁƒ|EåÏúÁo)

FÃy o∫“ owoyÆ út = tΩuƒoyÆ út ×  ÃÁƒ| EåÏúÁo
= 6 × 2 = 12

Æut FÃy üN˛Á∫ Ãz “™ ET¿Ã∫ “Ázoz “Ê{, “™ı uå©å G.P. üÁõo “Ázoy “{@ 3, 6, 12, 24,..... .

GtÁ“∫m-17.  G.P. u¬uQL Æut a  = 256,   r = 
1

2
−

“¬ : G.P. N˛Á ÃÁ™ÁãÆ ªú  = a, ar, ar2, ar3, .....

= 256, 256
1

2
−⎛ ⎞

⎜ ⎟
⎝ ⎠

,  256
21

2
−⎛ ⎞

⎜ ⎟
⎝ ⎠

, 256
31

2
−⎛ ⎞

⎜ ⎟
⎝ ⎠

= 256, −128, 64, −32 ......

GtÁ“∫m-18.  G.P.  25,  −5,  1, 
1

5
−

 N˛Á ÃÁƒ| EåÏúÁo rÁo N˛yu\L@

“¬ : “™ \Áåoz “{ uN˛ Æut G.P. Nz̨  üs™, tΩuƒoyÆ, owoyÆ, ........ út N¿̨ ™∆: a1, a2, a3 .... “{ o§

ÃÁƒ|EåÏúÁo 32

1 2
.....aar

a a
= = =

Æ“ÁÂ a1 = 25,  a2 = −5, a3 = 1.

Eo: ÃÁƒ| EåÏúÁo 
5 1 1

25 5 5
r − −

= = =
−

.

GtÁ“∫m-19.   uå©å ÃÊPÆÁEÁzÊ N˛y ÃÓYy ™ı N˛Á{åÃy G.P. “{?

(i) 3, 6, 12, ..... (ii) 64, −32, 16,   (iii)
1 1 1, , ,......
64 32 8
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“¬ : (i) “™ \Áåoz “{Ê uN˛  a1, a2, a3, .....an .....  ÃÊPÆÁEÁzÊ N˛y ÃÓYy G.P. N˛“¬Áoy “{ \§uN˛ ünÆzN˛

út E∆ÓãÆ ∫“åÁ YÁu“L EÁ{∫ 32

1 2 1
..... n

n

a aa r
a a a −

= = =

Æ“ÁÂ Ãßy út E∆ÓãÆ “Ê{@ osÁ

2

1

6 2
3

a
a

= =  EÁz∫  3

2

12 2
6

a
a

= =

EsÁ|o, 32

1 2
2aa

a a
= =

Eo:, ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy, G.P. §åÁoy “{ u\ÃN˛Á ÃÁƒ| EåÏúÁo 2 “{@

(ii) Ãßy út E∆ÓãÆ “Ê{@

2

1

32 1
64 2

a
a

− −
= = EÁ{∫ 3

1

16 1
32 2

a
a

−
= =

−

32

1 2

1
2

aa
a a

−
∴ = =

Eo:, ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy, G.P. §åÁoy “{ u\ÃN˛Á ÃÁƒ| EåÏúÁo 1
2
−

 “{@

(iii) Ãßy út E∆ÓãÆ “Ê{@

2

1

1
32 21
64

a
a

= =

3

2

1
8 41
32

a
a

= =

Æ“ÁÂ   32

1 2

aa
a a

≠

Eo:, ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy, G.P. å“yÊ “{@
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               E•ÆÁÃ - 6.4 - 6.4 - 6.4 - 6.4 - 6.4

1. uå©å uÀsuoÆÁı ™ı Ãz uN˛Ã uÀsuo ™ı, FÃÃz Ãu©™u¬o ÃÊPÆÁEÁzÊ N˛y ÃÓYy G.P. §åÁoy “{?

(i) ∆™y|¬Á N˛Á üs™ ƒ | Nz̨  u¬L ƒzoå  ` 5,00,000 “{ EÁ{∫ üuoƒ | 10%  N˛y ƒwtΩuá
Nz̨  ÃÁs ƒzoå úÁåÁ Eúzuqo “{@

(ii) Æut \yåz (Stair case) Nz̨  NĮ̈ ¬ 30 ÃÁzúÁå “{ oÁz ünÆzN˛ ÃÁzúÁå §åÁåz Nz̨  u¬L
EÁƒ≈ÆN˛ FÊbÁı N˛y ÃÊPÆÁEÁzÊ N˛y ÃÓYy .... o¬ N˛Á ÃÁzúÁå §åÁåz Nz̨  u¬L 100 FÊbÁz
N˛y EÁƒ≈ÆN˛oÁ “{ EÁ{∫ EÁTÁ™y ünÆzN˛ ÃÁzúÁå N˛Áz, úÓƒ|ƒoy| ÃÁzúÁå Ãz 2 FÊbz N˛™
¬Toy “{@

(iii) LN˛ Ã™§Á“Ï ufißÏ\ N˛y ßÏ\Á
24 Ãz.™y. “{@ FÃNz̨  ™ÜÆ
u§ÊtÏEÁzÊ N˛Áz u™¬ÁN˛∫ tÓÃ∫Á
ufißÏ\ §åÁÆÁ TÆÁ, u\ÃNz̨
™ÜÆ u§ÊtÏEÁzÊ  N˛Áz u™¬ÁN˛∫
EÁ{∫ LN˛ ufißÏ\ §åÁÆÁ TÆÁ
EÁ{∫ Æ“ üuN¿̨ ÆÁ uå∫Êo∫ \Á∫y
∫Qy TF|@

2. G.P. Nz̨  oyå útÁı N˛Áz u¬uQL \§ üs™ út ‘a’ EÁ{∫ ÃÁƒ| EåÏúÁo ‘r’ utÆÁ “{?

(i) a = 4;   r = 3 (ii) 5a = ;  1
5

r =

(iii) a = 81;  r = 
1

3
−

(iv)
1
64

a = ;   r = 2

3. uå©å ™ı Ãz N˛Á{åÃy G.P. “{? Æut ƒ“ G.P. “{, oÁz EÁ{∫ oyå út u¬uQL@

(i) 4, 8, 16 ..... (ii)
1 1 1, , .....
3 6 12

−

(iii) 5, 55, 555, .... (iv) −2, −6, −18 .....

(v)
1 1 1, , .....
2 4 6 (vi) 3, −32, 33, .....

(vii)
1, 1, ,.....x
x (viii)

1 8, 2, .....
2 2

−

(ix) 0.4, 0.04, 0.004, .....
4. x  rÁo N˛yu\L oÁuN˛ x, x + 2, x + 6  Æz TÏmÁz∫ »zmy Nz̨  N¿̨ u™o˛ út “Áz@

24 24 

24 
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6.6 6.6 6.6 6.6 6.6      GGGGG.P.P.P.P.P. . . . . N˛Á nnnnn     ƒÁÂ út
™Áå ¬yu\L, LN˛ <<\yƒÁmÏ ÃÊƒá|å>> (culture) ™ı üuo VlbÁ \yƒÁmÏ-Ã™Ó“ (bcteria) N˛y

ÃÊPÆÁ, uoTÏåÁ “Ázoy “{, FÃ Ã™ÀÆÁ N˛Á ú∫yqm N˛∫oz “{@ ™Ó¬o: LN˛ ÃÊƒá| ™ı ƒo|™Áå Ã™Æ ú∫  30
\yƒÁmÏ - Ã™Ó“ “̄@ o§  4 Vlbz ™ı \yƒÁmÏ - Ã™Ó“ N˛y ÃÊPÆÁ MÆÁ “ÁzTy? FÃN˛Á G∫ tzåz Nz̨  u¬L
Ãƒ|üs™ tΩuƒoyÆ Vlbz ™ı \yƒÁmÏ- Ã™Ó“ N˛y ÃÊPÆÁ uN˛oåy “ÁzTy, rÁo N˛yu\Æz@

MÆÁıuN˛ üuo VlbÁ Æ“ uoTÏåy “Ázoy “{,
tΩuƒoyÆ Vlbz ™ı \yƒÁmÏ -Ã™Ó“ N˛y ÃÊPÆÁ= 3 × üs™ Vlbz ™ı \yƒÁmÏ Ã™Ó“ N˛y ÃÊPÆÁ

= 3 × 30 = 30 × 31

= 30 × 3(2-1)

= 90

owoyÆ Vlbz ™ı \yƒÁmÏ N˛y ÃÊPÆÁ= 3 × tΩuƒoyÆ Vlbz ™ı \yƒÁmÏ N˛y ÃÊPÆÁ
 = 3 × 90 = 30 × (3×3)
= 30 × 32 =  30 × 3(3-1)

= 270

YoÏs| Vlbz N˛y \yƒÁmÏ N˛y ÃÊPÆÁ = 3 × owoyÆ Vlbz ™ı \yƒÁmÏ N˛y ÃÊPÆÁ
= 3 × 270 = 30 × (3×3×3)
= 30 × 33 = 30 × 3(4-1)

= 810

ÜÆÁå Ãz, ÃÊPÆÁEÁzÊ N˛y üÁõo ÃÓYy tzuQL,
30, 90, 270, 810, ....

Æz ÃÊPÆÁLÂ G.P. ™ı “{Ê@ (MÆÁı?)
E§ Hú∫ §åz “ÏL ú{bå| N˛Áz tzQåz Ãz, MÆÁ EÁú 20 ƒzÊ Vlbz ™ı \yƒÁmÏ N˛y ÃÊPÆÁ rÁo N˛∫

úÁEÁzTz?
“™åz Hú∫ u\Ã üN˛Á∫ Ãz \yƒÁmÏ N˛y ÃÊPÆÁ üÁõo N˛y “{, GÃÃz EÁúN˛Áz ú“¬z “y NĮ̈ Z EåÏ™Áå

¬TÁ “ÁzTÁ@ GÃy ú{bå| N˛Á GúÆÁzT N˛∫oz “ÏL, 20 ƒzÊ Vlbz ™ı \yƒÁmÏ N˛y ÃÊPÆÁ N˛y “™ TmåÁ N˛∫ıTz@

 20 ƒzÊ Vlbz ™ı \yƒÁmÏ N˛y ÃÊPÆÁ =
19 terms

30 (3 3 ... 3)× × × ×���	��


= 30 × 319 = 30 × 3(20-1)

FÃ GtÁ“∫m Ãz EÁúåz G.P. N˛Á 25 ƒÁÂ út, ÆÁ 35 ƒÁÂ út ÆÁ n ƒÁÂ út N{̨ Ãz u¬Qoz “{Ê, FÃN˛y
NĮ̈ Z áÁ∫mÁ §åÁÆy “ÁzTy@ ™ÁåÁ uN˛  a1, a2, a3 ..... G.P. ™Êz “{ u\ÃN˛Á üs™ út a1  EÁ{∫ ÃÁƒ| EåÏúÁo
r “{@
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o§ tΩuƒoyÆ út a2 = ar = ar(2-1)

owoyÆ út a3 = a2×r = (ar) × r = ar2 = ar(3-1)

YoÏs| út a4 = a3×r = ar2 × r = ar3 = ar(4-1)

................................................

................................................

Gú∫ÁzMo útÁı N˛Áz tzQåz ú∫, “™ N˛“ ÃN˛oz “{Ê uN˛ n ƒÁÂ út an = arn-1

Eo:, G.P. N˛Á n ƒÁÂ út u\ÃN˛Á üs™ út ‘a’  EÁ{∫ ÃÁƒ|EåÏúÁo ‘r’ “{, utÆÁ \ÁoÁ “{,
an = arn-1.

NĮ̈ Z GtÁ“∫m tzuQL:

GtÁ“∫m-20.  G.P. N˛Á 20 ƒÁÂ EÁ{∫ n út rÁo N˛yu\L:

G.P. :
5 5 5, , .......
2 4 8

“¬ : Æ“ÁÂ a = 
5
2  EÁ{∫   

5
14

5 2
2

r = =

o§
19

20 1
20 20

5 1 5
2 2 2

a ar − ⎛ ⎞= = =⎜ ⎟
⎝ ⎠

EÁ{∫
1

1 5 1 5
2 2 2

n
n

n na ar
−

− ⎛ ⎞= = =⎜ ⎟
⎝ ⎠

GtÁ“∫m-21.  G.P. : 2,  2 2 , 4 .....  N˛Á N˛Á{åÃÁ út 128  “ÁzTÁ ?

“¬ : Æ“ÁÂ a = 2    r = 
2 2 2

2
=

™ÁåÁ uN˛ G.P. N˛Á n ƒÁÂ út = 128

o§ an = arn−1 = 128

12.( 2) 128n− =

1( 2) 64n− =

1
62(2) 2

n−

=
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⇒   
1 6

2
n −

=

∴ n = 13.

FÃu¬Æz, G.P. N˛Á 13 ƒÁÂ út 128 “{@

GtÁ“∫m-22.  G.P. ™ı owoyÆ út 24 EÁ{∫ ZeÁ út 192 “{@ 10 ƒÁÂ út rÁo N˛yu\L@

“¬ : Æ“ÁÂ a3 = ar2 = 24 ...(1)

a6 = ar5 = 195 ...(2)

(2) N˛Áz (1) Ãz ßÁT tzåz ú∫, “™ı üÁõo “ÁzoÁ “{,
5

2
195
24

ar
ar

=

⇒   r3 = 8 = 23

⇒    r  = 2

  r = 2 ™Áå (1) ™ı üuoÀsÁuúo N˛∫åz ú∫, “™ a = 6 üÁõo N˛∫oz “{@
∴  a10 = ar9 = 6(2)9  = 3072.

               E•ÆÁÃ-6.5-6.5-6.5-6.5-6.5

1. ünÆzN˛ G.P. Nz̨  u¬L ÃÁƒ| EåÏúÁo ‘r’ rÁo N˛yu\L EÁ{∫ otão∫ an rÁo N˛yu\L@

(i)
3 3 33, , , .........
2 4 8 (ii) 2, −6, 18, −54

(iii) −1, −3,  −9, −27 .... (iv)
4 85, 2, , .........
5 25

2. G.P. : 5, 25, 125, ....N˛Á  10 ƒÁÂ út EÁ{∫ n ƒÁÂ út rÁo N˛yu\L@

3. ünÆzN˛ TÏmÁz∫ »zmy N˛Á uåut|…b út rÁo N˛yu\L@

(i) a1 =  9;  
1 ;
3

r =    a7 rÁo N˛yu\L@  (ii) a1 = −12;  
1 ;
3

r =   a6 rÁo N˛yu\L@

4. G.P. N˛Á N˛Á{åÃÁ út

(i) 2, 8, 32, ..... 512  “ÁzTÁ? (ii) 3, 3, 3 3 ......  729 “ÁzTÁ ?

(iii)
1 1 1, , .....
3 9 27   

1
2187  “ÁzTÁ?
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5. G.P. N˛Á  12 ƒÁÂ út rÁo N˛yu\L u\ÃN˛Á 8 ƒÁÂ út 192 EÁ{∫ ÃÁƒ| EåÏúÁo 2 “{@

6. TÏmÁz∫ »zmy N˛Á YoÏs| út 2
3   EÁ{∫ 7 ƒÁÂ út 16

81  “{@ TÏmÁz∫ »zmy rÁo N˛yu\L@

7. Æut 162, 54, 18 ..... EÁ{∫  
2 2 2, , ....
81 27 9  TÏmÁz∫ »zmy Nz̨  n ƒÁÂ út Ã™Áå “{Ê@ n N˛Á ™Áå

rÁo N˛yu\L@

          ƒ{N˛u¡úN˛ E•ÆÁÆ
     [Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“yÊ “{@]

1. A.P. : 121, 117, 113, . . ., N˛Á N˛Á{åÃÁ üs™ út
J mÁn™N˛ “ÁzTÁ?
[ÃÊNz̨ o : an < 0 Nz̨  u¬L n rÁo N˛yu\L@]

2. A.P. Nz̨  owoyÆ EÁ{∫ ÃÁoƒzÊ út N˛Á ÆÁzT 6 EÁ{∫
GåN˛Á TÏmå¢˛¬ 8 “{@ A.P. Nz̨  üs™ 16 útÁı N˛Á
ÆÁzT rÁo N˛yu\L@

3. LN˛ Ãy‰jy Nz̨   25 glgz úwsN˛ “{@ glgz N˛y ¬©§ÁF|
LN˛ Ã™Áå (uniformly) øú Ãz åyYz Ãz Hú∫ oN˛
45 Ãz.™y. Ãz 25 Ãz.™y. oN˛ Vboy “{@ Æut ∆y |

EÁ{∫ o¬ Nz̨  glgz  12
2  ™y. tÓ∫y ú∫ “Áz o§ Ãyjy

Nz̨  u¬L uN˛oåy ¬Ê§ÁF| N˛y ¬N˛gy Eƒ≈ÆN˛ “{?

[ÃÊNz̨ o: glgÁı N˛y ÃÊPÆÁ =  250 1
25

+ ]

4. LN˛ T¬y (row) Nz̨  V∫Áı N˛Áz N¿̨ ™ Ãz 1 Ãz 49 oN˛
EÊuN˛o uN˛ÆÁ TÆÁ@ §oÁFL uN˛ x N˛Á ™Áå FÃ üN˛Á∫
“{ uN˛  x Ãz EÊuN˛o V∫ Nz̨  úÓƒ| Nz̨  V∫Áı Nz̨  uYuã“o
EÊN˛Áz N˛Á ÆÁzT, FÃNz̨  EÁ™ÁTy V∫Áı Nz̨  uYuã“o EÊN˛Áz Nz̨  ÆÁzT Nz̨  §∫Á§∫ “ÁzTÁ@ x N˛Á ™Áå rÁo
N˛yu\L@
[ÃÊNz̨ o: Sx – 1 = S49 – Sx]

5. LN˛ ¢Į̈ b§Á}¬ Nz̨  ™{tÁå Nz̨  Mmamo EÁz∫ ~¡R>Zo H$s OJh u\Ã™Êz 15 ÃÁzúÁå Ã™Áuƒ…b “{Ê@ ünÆzN˛
ÃÁzúÁå 50 ™y. ¬Ê§Á “{ EÁ{∫ eÁzÃ N˛ÁÊuN¿̨ b Ãz §åÁ “{@

25 cm

45 cm

12
2

m

25 cm

Ãz.™y.

™y.

Ãz.™y.
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ünÆzN˛ ÃÁzúÁå 
1
4  ™y. HÂYÁ EÁ{∫ Hú∫y o¬ 1

2  ™y. (EÁNw̨ uo 5.8 tzuQL) “{@ Ãy‰jy §åÁåz Nz̨

u¬L N˛ÁÊuN¿̨ b Nz̨  NĮ̈ ¬ EÁÆoå N˛y TmåÁ N˛yu\L@

[ÃÊNz̨ o : üs™ ÃÁzúÁå §åÁåz Nz̨  u¬L EÁƒ≈ÆN˛ N˛ÁÊN¿̨ yb N˛Á EÁÆoå = 1 1 50
4 2

× × ™y3]

6. 150 ™„\tÓ∫ 1 N˛ÁÆ| N˛Áz NĮ̈ Z uåu≈Yo utåÁı ™ı úÓm| N˛∫åz Nz̨  u¬L ƒYå§tΩá “{Ê@ tÓÃ∫z utå
YÁ∫ ™„\tÓ∫ N˛ÁÆ| ZÁzgN˛∫ Y¬z TL@ oyÃ∫z utå YÁ∫ ™„\tÓ∫ N˛ÁÆ| ZÁzgN˛∫ Y¬z TL EÁ{∫ Æ“y
üuN¿̨ ÆÁ \Á∫y ∫“y@ N˛ÁÆ| úÓm| N˛∫åz Nz̨  u¬L  8 utå EuáN˛ ¬Tz@ N˛ÁÆ| uN˛oåz utåÁı ™ı úÓm|
“ÏEÁ?

[™ÁåÁ uN˛, N˛ÁÆ| úÓm| N˛∫åz Nz̨  u¬L NĮ̈ ¬ utåÁı N˛y ÃÊPÆÁ ‘x’ “{@

o§ 8150 [2 150 ( 8 1)( 4)]
2

xx x+
= × + + − −

[G∫ x = 17 ⇒   x + 8 = 17 + 8 = 25]

7. LN˛ ™∆yå N˛Á ™Ó¡Æ ` 5,00,000 “{@ Æut üs™ ƒ | ™ı 15%  tΩuƒoyÆ ƒ | ™ı  13
1
2 %

owoyÆ ƒ | ™ı 12%  t∫ Ãz@ FÃNz̨  ™Ó¡Æ N˛Á Eƒ™Ó¡Æå (depreciates) “ÁzoÁ “{@ 10 ƒÊz ƒ |
Nz̨  Eão ™ı FÃN˛Á ™Ó¡Æ uN˛oåÁ “ÁzTÁ, \§ Ãßy % t∫, ¬ÁTo ™Ó¡Æ  ú∫ üÆÏMo “{Ê?

[NĮ̈ ¬ Eƒ™Ó¡Æå = 15 + 13
1
2 +12+.... tÃ útÁı oN˛

10S [30 13.5] 82.5%
2n = − =

∴  10 ƒ | ú≈YÁo N˛Á ™Ó¡Æ  =100 − 82.5 = 17.5 EsÁ|o 5,00,000 N˛Á 17.5%)

1
4

1
2

50
 ™

y.™y.

™y.
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          “™åz MÆÁ YYÁ| N˛y ?

     FÃ EÜÆÁÆ ™ı EÁúåz uå©å §ÁozÊ ÃyQy :

1. Ã™ÁåÁão∫ »zmy (A.P.) Æ“ ÃÊPÆÁEÁzÊ N˛y ÃÓYy “{ u\Ã™ı ünÆzN˛ út, GÃNz̨  úÓƒ| út ™ı
uåu≈Yo ÃÊPÆÁ d \Ázgåz ú∫, (üs™ út Nz̨  E¬ÁƒÁ) üÁõo “ÁzoÁ “{@ uåu≈Yo ÃÊPÆÁ ÃÁƒ|
EÊo∫ d N˛“¬Áoy “{@ A.P. Nz̨  út a, a+d, a+2d, a+3d, .... ∫“oz “{Ê@

2. ty “ÏF| ÃÊPÆÁEÁzÊ N˛y ÃÓYy a1, a2, a3, . . . A.P. ∫“oy “{, Æut a2 – a1, a3 – a2, a4 – a3, . .
., EÊo∫ Ã™Áå ™Áå Nz̨  ∫“oz “{Ê, EsÁ|o, Æut ak + 1 – ak N˛Á ™Áå k Nz̨  uƒußãå ™ÁåÁı Nz̨  u¬L
Ã™Áå ∫“oÁ “{@

3. Æut A.P. ™ı üs™ út a ÃÁƒ| Eão∫  ‘d’, n  ƒÁÂ út (EsƒÁ ÃÁ™ÁãÆ út) an “Áz oÁz
an= a + (n – 1) d tΩƒÁ∫Á utÆÁ \ÁoÁ “{@

4. A.P.  Nz̨  üs™ ‘n’ útÁı N˛Á ÆÁzT utÆÁ \ÁoÁ “{@

S [2 ( 1) ]
2
n a n d= + −

5. Æut úu∫u™o (finite) A.P. N˛Á EÊuo™ út (N˛u“L, n ƒÁÂ út)  l “{, o§ A.P. Nz̨  Ãßy útÁı N˛Á
ÆÁzT utÆÁ \ÁoÁ “{:

S ( )
2
n a l= + .

6. TÏmÁz∫ »zmy (G.P.) Æ“ ÃÊPÆÁEÁzÊ N˛y ÃÓYy “{ u\Ã™ı ünÆzN˛ út GÃNz̨  úÓƒ| út N˛Áz NĮ̈ Z
uåu≈Yo ÃÊPÆÁ  ‘r’ Ãz TÏmÁ N˛∫åz ú∫ (üs™ út Nz̨  Euou∫Mo) üÁõo “ÁzoÁ “{@ Æ“ uåu≈Yo
ÃÊPÆÁ ÃÁƒ| EåÏúÁo ‘r’ N˛“¬ÁoÁ “{@

GP N˛Á a, ar, ar2, ar3 ....

7. Æut GP N˛Á üs™ út EÁ{∫ ÃÁƒ| EåÏúÁo N¿̨ ™∆: a EÁ{∫ r “̄ o§ n ƒ út an = arn-1.

üÀoÁuƒo úu∫ÆÁz\åÁ
J«rS> nona X²dmam Om±M {H${OE H$s Xr JB© loUr (A.P.) h¡ ¶m Zhr&
J«rS> nona Ho$ Cn¶moJ go (A.P.)  Ho$ n nXm| H$mo ¶moJ’$c kmV {H${OE&
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7.1 7.1 7.1 7.1 7.1 üÀoÁƒåÁ
EÁú \Áåoz “y “ÁıTz uN˛ ∆o∫Ê\ N˛Á VÁzgÁ ‘L’ EÁN˛Á∫ ÆÁ jÁF| V∫ EÁTz §joÁ “{ ƒ“ tÓÃ∫z

TÁzubÆÁı Nz̨  Hú∫ Ãz úÁ∫ N˛∫ EÁTz §j ÃN˛oÁ “{@ ∆o∫Ê\ N˛Á HÂb Eúåy uo∫Zy (diagonally) ut∆Á
™ı u\oåz YÁ“z Goåz V∫ EÁTz §j ÃN˛oÁ “{@

úoÁ ¬TÁFL uN˛ tÓÃ∫z ™Áz“∫z uN˛Ã YÁ¬ Ãz EÁTz §joz
“{@ ∆o∫Ê\ N˛y u§ÃÁo ú∫ VÁzgz, HÂb osÁ tÓÃ∫z ™Áz“∫Áı N˛Áz
∫QN˛∫ GåN˛y YÁ¬ N˛Á Eƒ¬ÁzN˛å N˛yu\L@

™Áå ¬yu\L VÁzgÁ ™Ó¬u§ãtÏ (0, 0) ú∫ QgÁ “{@ ƒ“
Eúåz YÁ∫Áı EÁz∫ uYfi ™ı t∆Á|L EåÏÃÁ∫ VÓ™ ÃN˛oÁ “{@ uYfi
N˛y t∆Á|Æy ∫zQÁEÁzÊ Nz̨  EåÏÃÁ∫ GÃN˛y YÁ¬ Nz̨  §Át GÃN˛y
uÀsuo Nz̨  uåtz|∆ÁÊN˛Áz N˛Áz rÁo N˛yu\L@

     Æ“ N˛yu\L

  i. uYfi ™ı t∆Á|L TL A, B, C, D, E, F, G, H u§ãtÏEÁzÊ Nz̨  uåtz|∆ÁÊN˛Áz N˛Áz u¬uQL@

  ii. ∆o∫Ê\ Nz̨  VÁzgz tΩƒÁ∫Á 8 YÁ¬Áı ™ı oÆ N˛y TÆy tÓ∫y rÁo N˛yu\L, EsÁ|o u§ãtÏ A, B, C, D,
E, F, G osÁ H N˛y ™Ó¬ u§ãtÏ Ãz tÓ∫y rÁo N˛yu\L@

iii. u§ãtÏ H osÁ C Nz̨  §yY N˛y tÓ∫y MÆÁ “ÁzTy? EÁ{∫ u§ãtÏ A osÁ B Nz̨  §yY N˛y tÓ∫y ßy rÁo
N˛yu\L@

7.2 7.2 7.2 7.2 7.2 tÁz u§ãtÏEÁzÊ Nz̨  ™ÜÆ tÓ∫y (Distance Between two Points)

uYfi ™ı t∆Á|L EåÏÃÁ∫ tÁz u§ãtÏ (2, 0) osÁ (6, 0) X- Eq ú∫ uÀso “ÁıTz@

u§ãtÏ A osÁ B Nz̨  ™ÜÆ tÓ∫y 4 FN˛ÁF| EÁÃÁåy Ãz tzQy \Á ÃN˛oy “{@

X-Eq ú∫ uÀso u§ãtÏEÁzÊ Nz̨  ™ÜÆ tÓ∫y x-uåtz|∆ÁÊN˛Áz Nz̨  §yY N˛Á EÊo∫ “y “ÁzTÁ@

A B
C

D

EF

G

H

Coordinate Geometry7 uåtz|∆ÁÊN˛ [ÆÁu™uo
(Coordinate Geometry)

EÜÆÁÆ

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m

* _mZcmo dh B na h¡ Vmo CgH$s pñWVr H$mo  F6

go Xem©̀ r OmVr h¡&
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  (−2,  0) osÁ (−6, 0) Nz̨  ™ÜÆ tÓ∫y MÆÁ
“ÁzTy?

x- uåtz|∆ÁÊN˛Áz N˛Á EÊo∫

 (−6) − (−2) = −4  (J mÁn™N˛) “ÁzTÁ@

“™ tÓ∫y N˛Áz J mÁn™N˛ ™Ó¡ÆÁı ™ı å“Î t∆Á|
ÃN˛oz@

FÃu¬L “™ tÓ∫y N˛Á ú∫™ ™Ó¡Æ rÁo N˛∫ıTz@

EsÁoΩ tÓ∫y

    = | (− 6) − (−2)| = |−4| = 4 FN˛ÁF|.

ÃÁ™ÁãÆo: u§ãtÏ A(x1, 0), osÁ B(x2, 0)
\Áz X-Eq ú∫ uÀso “ÁıTz GåNz̨  ™ÜÆ-tÓ∫y
|x2 − x1| “ÁzTy@

FÃyüN˛Á∫ Æut tÁ z u§ãt Ï
Y- Eq ú∫ uÀso “ÁıTz oÁz u§ãtÏ A osÁ B
Nz̨  ™ÜÆ-tÓ∫y y uåtz|∆ÁÊN˛Áz N˛Á EÊo∫ “ÁzTÁ@

tÁz u§ãtÏ (0, y1)  osÁ (0, y2) Nz̨
™ÜÆ-tÓ∫y |y2 − y1| “ÁzTy@

GtÁ“∫mÁs| : ™Áå ¬yu\L u§ãtÏ A(0,
2) osÁ B(0, 7) “{@

oÁz u§ãtÏ A osÁ B Nz̨  ™ÜÆ-tÓ∫y
|7 − 2| = 5 FN˛ÁF| “ÁzTy@

     Æ“ N˛yu\L@

1. (−4, 0), (2, 0), (6, 0) osÁ (−8, 0) u§ãtÏ uåtz|∆ÁÊN˛ qzfi ™ı N˛“ÁÂ uÀso “ÁıTz?

2. u§ãtÏ Nz̨  ™ÜÆ tÓ∫y MÆÁ “ÁzTy ? (i) (−4, 0) osÁ (6, 0); (ii) (–4, 0) osÁ (–8, 0)?
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          üÆnå N˛yu\L@

1. (0, −3), (0, −8), (0, 6) osÁ (0, 4)  u§ãtÏ LN˛ uåtz|∆ÁÊN˛ qzfi ™ı N˛“ÁÂ ú∫ uÀso “ÁıTz?
2. u§ãtÏ Nz̨  ™ÜÆ tÓ∫y MÆÁ “ÁzTy?

(i) (0, −3) osÁ (0, 6); (ii) (0, –3) osÁ (0, –8)?

     uƒYÁ∫-uƒ™∆| N˛yu\L@

Gå u§ãtÏEÁzÊ Nz̨  ™ÜÆ tÓ∫y N{̨ Ãz rÁo N˛∫ÁzTz u\åNz̨   x  ÆÁ  y  uåtz|∆ÁÊN˛ Ã™Áå “{ ¬zuN˛å ∆ÓãÆ å“Î “{@

7.37.37.37.37.3 EqÁı Nz̨  Ã™ÁåÁÊo∫ ∫zQÁEÁzÊ ú∫ uÀso tÁz u§ãtÏEÁzÊ Nz̨  ™ÜÆ tÓ∫y :- (Distance Between
Two Points on a Line Parallel to the Coordinate Axes)

™Áå ¬yu\L u§ãtÏ A(x1, y1) osÁ B(x2, y1) “ÁıTz@ y-uåtz|∆ÁÊN˛ Ã™Áå “Ázåz Nz̨  N˛Á∫m utL TL
u§ãtÏ X-Eq Nz̨  Ã™ÁåÁÊo∫ ∫zQÁ ú∫ uÀso “ÁıTz@

AP osÁ BQ N˛Áz X-Eq ú∫ ¬©§ gÁ¬Á TÆÁ “{@

uYfi N˛Á Eƒ¬ÁzN˛å N˛yu\L@ A
osÁ B N˛y tÓ∫y P osÁ Q Nz̨  ™ÜÆ tÓ∫y Nz̨
Ã™Áå “ÁzTy@

FÃu¬L AB = PQ

AB N˛y tÓ∫y = PQ N˛y tÓ∫y

        = |x2 − x1|

(EsÁ|oΩ x uåtz|∆ÁÊN˛ÁÊz N˛Á EÊo∫ “ÁzTÁ@)

GÃy üN˛Á∫ tÁz u§ãtÏ A(x1, y1) osÁ
B(x1, y2) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ Y-Eq
Nz̨  Ã™ÁåÁão∫ “ÁzTy osÁ GåNz̨  ™ÜÆ tÓ∫y
|y2 − y1| “ÁzTy@ (EsÁ|oΩ y uåtz|∆ÁÊN˛Áz N˛Á
EÊo∫ “ÁzTÁ@)

Y

XX ′

Y′

         A( , )y1x1 B( )x y2 2,

( )x x2 1- 

P Q

( )x x2 1- 
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GtÁ“∫m-1.  u§ãtÏ A (4,0) osÁ B (8, 0) Nz̨  ™ÜÆ-tÓ∫y MÆÁ “ÁzTy?
“¬ : x uåtz|∆ÁÊN˛Áz N˛Á EÊo∫ |x2 - x1| = |8 − 4| = 4 FN˛ÁF| “ÁzTÁ@
GtÁ“∫m-2.   A osÁ B tÁz u§ãtÏ (8, 3), (−4, 3) utL TL “{@

A osÁ B Nz̨  ™ÜÆ tÓ∫y rÁo N˛yu\L@
“¬ : Æ“ÁÂ x1 osÁ x2 u§ãtÏ E¬T-E¬T N¿̨ tÁÊo ™ı uÀso “ÁıTz osÁ y-Nz̨  uåtz|∆ÁÊN˛ Ã™Áå “{@

 AB N˛y tÓ∫y  = |x2 − x1| = |−4 − 8| = |−12| = 12 FN˛ÁF|

Æ“ N˛yu\L@
uå©åu¬uQo u§ÊtÏEÁı N˛y ™ÜÆ N˛y tÓ∫y rÁo N˛yu\L@

i.   (3, 8),   (6, 8)    ii. (−4,−3), (−8,−3) iii.  (3, 4), (3, 8)    (iv)  (−5, −8),  (−5, −12)

™Áå ¬yu\L u§ãtÏ A osÁ B N˛Á
™Ó¡Æ  (4, 0) osÁ (0, 3) utÆÁ TÆÁ
“{ osÁ ‘O’ ™Ó¬ u§ãtÏ “ÁzTÁ@

ΔAOB LN˛ Ã™N˛Ázm ufißÏ\ “ÁzTÁ@

uYfi Nz̨  EåÏÃÁ∫

OA = 4 FN˛ÁF| (x-uåtz|∆ÁÊN˛)

OB = 3 FN˛ÁF| (y-uåtz|∆ÁÊN˛)

oÁz AB N˛y tÓ∫y uN˛oåy “ÁzTy?

úÁÆsÁTÁz∫Ã ü™zÆ Nz̨  EåÏÃÁ∫
AB2 = AO2 + OB2

AB2 = 42 + 32

AB = 16 9 25 5+ = =  FN˛ÁF| @  A B Nz̨  ™ÜÆ-tÓ∫y 5 FN˛ÁF| “ÁzTy@

     Æ“ N˛yu\L@

utL TL u§ãtÏEÁzÊ Nz̨  ™ÜÆ-tÓ∫y rÁo N˛yu\L@ (i) A = (2, 0) osÁ B(0, 4)
(ii) P(0, 5) osÁ Q(12, 0)

                üÆnå N˛yu\L@

‘O’ (™Ó¬ u§ãtÏ) osÁ ‘A’ (7, 4) Nz̨  ™ÜÆ tÓ∫y rÁo N˛yu\L@

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9-1

-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

A (4, 0)

B (0, 3)

SCERT TELA
NGANA



1 6 71 6 71 6 71 6 71 6 7uåtz|∆ÁÊN˛ [ÆÁu™uo

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

     uƒYÁ∫-uƒ™∆| N˛yu\L@

1. ∫Á™Ó N˛“oÁ “{ uN˛ u§ãtÏ P(x1, y1) N˛y ™Ó¬ u§ãtÏ O(0, 0) Ãz tÓ∫y 2 2
1 1x y+  “ÁzTy@ MÆÁ EÁú

∫Á™Ó Nz̨  N˛så Ãz Ã“™o “{ ÆÁ å“Î? MÆÁı?

7.4 7.4 7.4 7.4 7.4 XXXXX-----YYYYY o¬ N˛y ∫zQÁ ú∫ uÀso tÁz u§ãtÏEÁzÊ Nz̨  ™ÜÆ tÓ∫y : (Distance Between Any
Two Points on a line in the x-y plane)

™Áå ¬yu\L A(x1, y1) osÁ B(x2, y2) o¬ N˛y uN˛Ãy ∫zQÁ ú∫ uÀso tÁz u§ãtÏ uYfi ™ı t∆Á|L
EåÏÃÁ∫ “ÁıTz@

AP osÁ BQ X-Eq ú∫ ¬©§ QyÊuYL

u§ãtÏ A Ãz BQ ú∫ AR LN˛ ¬©§ QyÊuYL@

o§ OP = x1,  OQ = x2

        FÃu¬L  PQ = OQ − OP = x2 − x1

APQR Nz˛ EÁN˛Á∫ N˛Á Eƒ¬ÁzN˛å
N˛yu\L@ Æ“ LN˛ EÁÆoÁN˛Á∫ “ÁzTÁ@

FÃu¬L  PQ = AR = x2 − x1.

osÁ QB = y2,  QR = y1,

FÃu¬L BR  = QB − QR = y2 − y1

  ΔARB (Ã™N˛Ázm ufißÏ\ Ãz)

AB2 = AR2 + RB2 (úÁÆsÁTÁz∫Ã ü™zÆ tΩƒÁ∫Á)
AB2 = (x2 − x1)2 + (y2 − y1)2

EsÁ|oΩ AB = 2 2
2 1 2 1( ) ( )x x y y− + −

A osÁ B Nz̨  ™ÜÆ tÓ∫y d = 2 2
2 1 2 1( ) ( )x x y y− + −  Æ“ tÓ∫y N˛Á ÃÓfi “ÁzTÁ@
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1 2 1 2( ) ( )x x y y− + −   (MÆÁı?)
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GtÁ“∫m-3. tÁz u§ãtÏ A(3, 2) osÁ B(8, 6) Nz̨  ™ÜÆ-tÓ∫y rÁo N˛∫ıTz@

“¬ : utL TL u§ãtÏEÁzÊ N˛y oÏ¬åÁ (x1, y1) osÁ (x2, y2)

x1 = 4,  x2 = 8, y1 = 3, y2 = 6

tÓ∫y Nz̨  ÃÓfi tΩƒÁ∫Á

 d = 2 2
2 1 2 1( ) ( )x x y y− + −

tÓ∫y AB = 2 2 2 2(8 4) (6 3) 4 3− + − = +

16 9 25= + =  = 5 FN˛ÁF|

     Æ“ N˛yu\L@

utL TL u§ãtÏEÁzÊ Nz̨  ™ÜÆ-tÓ∫y rÁo N˛yu\L@
(i) (7, 8) osÁ (−2, 3) (ii) (−8, 6) osÁ (2, 0)

          üÆnå N˛yu\L@

A(1, −3) osÁ B(−4, 4) Nz̨  ™ÜÆ-tÓ∫y N˛Áz t∆™¬ƒ Nz̨  tÁz ÀsÁåÁı oN˛ rÁo N˛yu\L

uƒYÁ∫-uƒ™∆| N˛yu\L@
    »yá∫ åz T(5, 2) osÁ R(−4, −1) Nz̨  ™ÜÆ-tÓ∫y N˛Áz t∆™¬ƒ Nz̨  LN˛ ÀsÁå oN˛ 9.5 FN˛ÁF|

üÁõo uN˛ÆÁ “{@
E§ EÁú P (4, 1) osÁ Q (-5, -2).  Nz̨  ™ÜÆ-tÓ∫y rÁo N˛yu\L@ BZ Xmo n[aUm_m| _| AmnZo

Š`m XoIm?

E§ “™ NĮ̈ Z GtÁ“∫mÁı N˛Áz tzQıTz :

GtÁ“∫m-4.  uÃtΩá N˛yu\L u§ãtÏ A (4, 2), B (7, 5) osÁ  C (9, 7) oyå ÃÊ∫zQyÆ u§ãtÏ “{@

“¬ : E§ “™ AB, BC osÁ AC N˛y tÓ∫y rÁo N˛∫ÊzTz tÓ∫y Nz̨  ÃÓfi tΩƒÁ∫Á

2 2
2 1 2 1( ) ( )d x x y y= − + −
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FÃu¬L,  AB = 2 2 2 2(7 4) (5 2) 3 3 9 9 18− + − = + = + =

9 2 3 2= × =   FN˛ÁF|

BC = 2 2 2 2(9 7) (7 5) 2 2 4 4 8 2 2− + − = + = + = =  FN˛ÁF|

AC = 2 2 2 2(9 4) (7 2) 5 5 25 25 50− + − = + = + =

25 2 5 2= × =  FN˛ÁF|
E§ AB + BC = 3 2 2 2 5 2+ = = AC.  FÃu¬L u§ãtÏ (4, 2), (7, 5) osÁ (9, 7) oyåÁı LN˛ “y
∫zQÁ ú∫ uÀso u§ãtÏ “{@ (LN˛ “y ∫zQÁ ú∫ uÀso u§ãtÏEÁzÊ N˛Áz ÃÊ∫zQyÆ u§ãtÏ N˛“oz “{@)

GtÁ“∫m -5.  MÆÁı Æz u§ãtÏ (3, 2), (−2, −3) osÁ (2, 3) ufißÏ\ Nz̨  u∆ | “ÁıTz?

“¬:   PQ, QR osÁ PR, N˛y tÓ∫y rÁo N˛∫åz Nz̨  u¬L tÓ∫y N˛Á˛ÃÓfi ¬TÁLÂTz \“ÁÂ P(3, 2),  Q(−2, −
3) osÁ R(2, 3) utL TL u§ãtÏ “{@

FÃu¬L PQ  =  ( ) ( ) ( ) ( )2 2 2 22 3 3 2 5 5 25 25 50− − + − − = − + − = + =  = 7.07 FN˛ÁF|

(¬TßT)

QR = ( )( ) ( )( ) ( ) ( )2 2 2 22 2 3 3 4 6 52 7.21− − + − − = + = =  FN˛ÁF| (¬TßT)

PR = ( ) ( ) ( )2 2 2 22 3 3 2 1 1 2 1.41− + − = − + = =  FN˛ÁF| (¬TßT)

MÆÁıuN˛ tÁz tÓu∫ÆÁı N˛Á ÆÁzT oyÃ∫y tÓ∫y Ãz EuáN˛ “{, FÃu¬L u§ãtÏ  P, Q osÁ R ufißÏ\ Nz̨  ∆y |
“ÁıTz u\Ã™ı oyåÁı ßÏ\ÁÆı EÃ™Áå “{@

GtÁ“∫m-6.  uÃtΩá N˛yu\L uN˛ u§ãtÏ (1, 7), (4, 2), (−1, −1) osÁ (−4, 4) LN˛ ƒT| Nz̨  ∆y Áż N˛Áz
t∆Á|oz “{@

“¬ : ™Áå ¬yu\L A(1, 7),  B(4, 2),  C(−1, −1) osÁ D(−4, 4) utL TL u§ãtÏ “{@

ABCD N˛Áz ƒT| t∆Á|åz Nz̨  u¬L “™ GÃNz̨  ¬qm EÁ{∫ YÁ∫Áı ßÏ\ÁÆı Ã™Áå “Ázoy “{ osÁ GÃNz̨
N˛m| Ã™Áå “Ázoz “{ FÃN˛Á GúÆÁzT N˛∫ıTz@

FÃu¬L GÃN˛y ßÏ\ÁLÂ  AB = 2 2(1 4) (7 2) 9 25 34− + − = + =  FN˛ÁF|

         BC =  2 2(4 1) (2 1) 25 9 34+ + + = + =  FN˛ÁF|

        CD = 2 2( 1 4) ( 1 4) 9 25 34− + + − − = + =  FN˛ÁF|
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DA = ( ) ( )2 24 1 4 7− − + −  = 25 9+  = 34  FN˛ÁF|

osÁ  N˛m| AC =  2 2(1 1) (7 1) 4 64 68+ + + = + =  FN˛ÁF|

BD = 2 2(4 4) (2 4) 64 4 68+ + − = + =  FN˛ÁF|

MÆÁıuN˛ AB = BC = CD = DA  osÁ AC = BD.  FÃu¬L YoÏßÏ|\ ABCD u\ÃN˛y YÁ∫ ßÏ\ÁÆı
Ã™Áå “{ osÁ N˛m| AC osÁ BD Ã™Áå “{@

GtÁ“∫m-7.  FÃ uYfi ™ı LN˛ N˛qÁ Nz̨  uƒtΩÆÁus|ÆÁı N˛y
§{eåz N˛y √ÆƒÀsÁ N˛Áz t∆Á|ÆÁ TÆÁ “{@

™ÁáÏ∫y, ™yåÁ osÁ ú¡¬ƒy N¿̨ ™∆: A(3, 1),
B(6, 4) osÁ C(8, 6) ú∫ §{ez “{@

MÆÁ EÁú N˛“ ÃN˛oz “{ uN˛ ƒz oyåÁı LN˛ Ã∫¬
∫zQÁ ú∫ §{ez “{?

EÁúN z̨ G∫ N˛Á N˛Á∫m §oÁFL@

“¬ : tÓ∫y Nz̨  ÃÓfi tΩƒÁ∫Á

A B = ( ) ( )2 26 3 4 1  = 9 9 = 18 = 3 2− + − +

FN˛ÁF| BC= ( ) ( )2 218 6 6 4  = 4 4 = 8 = 2 2− + − +  FN˛ÁF|

AC= ( ) ( )2 28 3 6 1  = 25 25 = 50 = 5 2− + − +  FN˛ÁF|

MÆÁıuN˛  AB + BC = 3 2  + 2 2  + 5 2  = AC,  FÃu¬L “™ N˛“ ÃN˛oz “{ uN˛ A, B EÁ{∫
C ÃÊ∫zQyÆ u§ãtÏ “{@ Eo: ƒz LN˛ Ã∫¬ ∫zQÁ ú∫ §{ez “{@
GtÁ“∫m-8.  (x , y) Nz̨  ™ÜÆ ÃÊ§Êá rÁo N˛yu\L \Áz u§ãtÏ (7, 1) osÁ (3, 5) Ãz Ã™tÓ∫y ú∫ uÀso “{@
“¬ :  utÆÁ TÆÁ “{ P(x, y) u§ãtÏ A(7, 1) osÁ B(3, 5) Ãz Ã™tÓ∫y ú∫ uÀso “{@
∴ AP = BP. FÃu¬L  AP2 = BP2

EsÁ|oΩ (x – 7)2 + (y – 1)2 = (x – 3)2 + (y – 5)2

EsÁ|oΩ (x2 – 14x + 49) + (y2 – 2y + 1) = (x2 – 6x + 9) + (y2 – 10y + 25)

(x2
 + y2 - 14x - 2y + 50) - (x2 + y2 - 6x - 10y + 34) = 0
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-8x + 8y = -16

i.e., x – y = 2  Æ“ FuXZo ÃÊ§Êá “{@

GtÁ“∫m-9.  y- Eq ú∫ ƒ“ u§ãtÏ rÁo N˛yu\L \Áz u§ãtÏ A(6, 5) osÁ B(– 4, 3) Ãz Ã™ tÓ∫y ú∫ “Áz@

“¬ : “™ \Áåoz “Ê{ uN˛ Y- Eq ú∫ uÀso u§ãtÏ (0, y) Nz̨  øú ™ı “ÁzoÁ “{@

FÃu¬L :- u§ãtÏ P(0, y) LzÃÁ u§ãtÏ “{ \Áz A osÁ B  Ãz Ã™tÓ∫y ú∫ “{

oÁz PA = ( ) ( )2 26 0 5 y− + −

PB = ( ) ( )2 24 0 3 y− − + −

PA2 = PB2

FÃu¬L, (6 – 0)2 + (5 – y)2 = (– 4 – 0)2 + (3 – y)2

EsÁ|oΩ  36 + 25 + y2 – 10y = 16 + 9 + y2 – 6y

EsÁ|oΩ   4y = 36

EsÁ|oΩ    y = 9

 FÃu¬L FuXZo u§ãtÏ (0, 9) “ÁzTÁ@

E§ “™ Eúåz G∫ N˛y \ÁÂY N˛∫ıTz :AP = 2 2(6 0) (5 9) 36 16 52− + − = + =

BP = 2 2( 4 0) (3 9) 16 36 52− − + − = + =

(0, 9) ƒ“ u§ãtÏ “{ \Áz (6, 5) osÁ (4, 3) Ãz Ã™tÓ∫y ú∫ uÀso “{@

               E•ÆÁÃ 7.1 7.1 7.1 7.1 7.1

1. utL TL u§ãtÏEÁzÊ Nz̨  ™ÜÆ-tÓ∫y rÁo N˛yu\L@

(i) (2, 3) osÁ (4, 1) (ii) (−5, 7) osÁ (−1, 3)

(iii) (−2, −3) osÁ (3, 2) (iv) (a, b) osÁ (−a, −b)

2. u§ãtÏ (0, 0) osÁ (36, 15) Nz̨  ™ÜÆ-tÓ∫y rÁo N˛yu\L@

3. u§ãtÏ (1, 5), (2, 3) osÁ (−2, −1) ÃÊ∫zQyÆ “{ ÆÁ å“Î \ÁÂY N˛yu\L@
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4. (5, −2), (6, 4) osÁ (7, −2) Ã™tΩuƒ§Á“Ï ufißÏ\ Nz̨  ∆y | “{ ÆÁ å“Î \ÁÂY N˛yu\L@
5. uÃtΩá N˛yu\L A(a, 0), B(−a, 0) osÁ C(0, a 3 ) Ã™§Á“Ï ufißÏ\ Nz̨  ∆y | “{@
6. uÃtΩá N˛yu\L (−7, −3), (5, 10), (15, 8) osÁ (3, −5) N¿̨ ™ÁåÏÃÁ∫ Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  u§ãtÏ

“{@ osÁ GÃN˛Á qzfi¢˛¬ rÁo N˛yu\L@

(ÃÓYåÁ: Ã™YoÏßÏ|\ N˛Á qzfi¢˛¬ =  
1
2

×  N˛mÁż N˛Á TÏmå¢˛¬)

7. uÃtΩá N˛yu\L ∆y | (−4, −7), (−1, 2), (8, 5) osÁ (5, −4) utL TL N¿̨ ™ÁåÏÃÁ∫ Ã™YoÏßÏ|\ Nz̨
∆y | “{@

8. utL TL u§ãtÏEÁzÊ Ãz Æut N˛ÁzF| YoÏßÏ|\ §åoÁ “{ oÁz GÃN˛Á åÁ™ u¬QN˛∫ N˛Á∫m §oÁFL@
(i) (−1, −2), (1, 0), (−1, 2), (−3, 0)  (ii) (−3, 5), (3, 1), (0, 3), (−1, −4)
(iii) (4, 5), (7, 6), (4, 3), (1, 2)

9. x- Eq ú∫ ƒ“ u§ãtÏ rÁo N˛yu\L \Áz (2, −5) osÁ (−2, 9) Ãz Ã™tÓ∫y ú∫ “Áz@
10. Æut tÁz u§ãtÏ (x, 7) osÁ (1, 15) Nz̨  ™ÜÆ tÓ∫y 10 “Áz oÁz x N˛Á ™Ó¡Æ rÁo N˛yu\L@

11. y N˛Á ™Ó¡Æ rÁo N˛yu\L u\ÃÃz P(2, −3) osÁ Q(10, y)  Nz̨  ™ÜÆ tÓ∫y 10 “Áz@

12. GÃ ƒw N˛y ufi[ÆÁ rÁo N˛yu\L u\ÃN˛Á Nz̨ ã¸ u§ãtÏ (3, 2) “{ osÁ \Áz (−5, 6) Ãz TÏ\∫oÁ “{@

13. MÆÁ EÁú (1, 5), (5, 8) osÁ (13, 14) Ãz ufißÏ\ N˛Á uå™Á|m N˛∫ ÃN˛oz “{? N˛Á∫m §oÁFL@

14. x  osÁ y  Nz̨  ™ÜÆ FÃ üN˛Á∫ ÃÊ§Êá rÁo N˛yu\L u\ÃÃz ƒ“ u§ãtÏ (x, y), (−2, 8) osÁ
(−3, −5) Ãz Ã™tÓ∫y ú∫ uÀso “Áz@

15. LN˛ N˛qÁ ™Êz YÁ∫ Ã“zu¬ÆÁÂ A, B, C osÁ D uYfi ™ı t∆Á|L EåÏÃÁ∫ §{ez “̄@ \∫yåÁ osÁ ¢˛my
N˛qÁ ™ı üƒz∆ N˛∫oz “{@ NĮ̈ Z qmÁı oN˛ uå∫yqm N˛∫åz Nz̨  ú≈YÁo \∫yåÁ, ¢˛my Ãz N˛“oy “{
<<MÆÁ oÏ©“ı å“Î ¬ToÁ uN˛ ABCD LN˛ ƒT| “{?>> ¢˛my
GÃÃz Ã“™o å“Î “{@

tÓ∫y Nz̨  ÃÓfi tΩƒÁ∫Á rÁo N˛yu\L uN˛ N˛Á{å Ã“y “{ EÁ{∫
MÆÁı?

16. x VWm y Ho$ _Ü` g§~§Y kmV {H${OE Omo {H$ {~ÝXþ

(7, 1) VWm  (3, 5 ),  (x, y)  go g_ Xþar na h¡?

1 2 3 4 5 6 7 8 9 10

10

9

8

7

6

5

4

3

2

1

A

B

C

D
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7.5  7.5  7.5  7.5  7.5  uƒßÁ\å ÃÓfi (Section Formula)

™Áå ¬yu\L LN˛ bz¬y¢ Ą́zå NĘ̂ úåy üÃÁ∫m
bÁƒ∫ P N˛Áz A osÁ B Nz̨  ™ÜÆ FÃ üN˛Á∫
√ÆƒuÀso N˛∫åÁ YÁ“oy “{Ê u\ÃÃz bÁƒ∫ osÁ
B  Nz̨  ™ÜÆ tÓ∫y A Ãz tÏTÏåy “Áz Æut  P,  AB ú∫
uÀso “Áz oÁz ƒ“ AB N˛Áz 1 : 2 ™ı uƒßÁu\o
N˛∫oÁ “{@ (uYfi tzuQL@) “™ A N˛Áz ™Ó¬ u§ãtÏ
Nz̨  øú ™ı ¬zN˛∫ 1 uN˛.™y N˛Áz LN˛ FN˛ÁF|
™ÁåN˛∫ tÁzåÁzÊ EqÁzÊ ú∫ u§ãtÏEÁzÊ N˛Áz t∆Á|ÆÁ
TÆÁ “{, B Nz̨  uåtz|∆ÁÊN˛ (36, 15) “ÁıTz@ bÁƒ∫ N˛y uÀsuo N˛Áz \Áååz Nz̨  u¬L “™ı   P Nz̨  uåtz|∆ÁÊN˛Áz N˛Áz
\ÁååÁ \ª∫y “ÁzTÁ@ “™ Få uåtz|∆ÁÊN˛Áz N˛Áz N{̨ Ãz rÁo N˛∫ıTz?
™Áå ¬yu\L P Nz̨  uåtz|∆ÁÊN˛  (x, y) “ÁıTz@ P osÁ B Ãz X- Eq ú∫ ¬©§ gÁu¬L \Áz N¿̨ ™∆: D osÁ E ú∫ Àú∆|
N˛∫oz “̄@ PC N Ą́z BE ú∫ ¬©§ gÁu¬L@ o§ AA Ã™øúoÁ Nz̨  EåÏÃÁ∫ ΔPOD osÁ ΔBPC Ã™øú “ÁıTz@

FÃu¬L,
OD OP 1
PC PB 2

= = osÁ PD OP 1
BC PB 2

= =

1
36 2

x
x

=
−

1
15 2

y
y

=
− .

2x = (36 − x) 2y = 15 − y
3x = 36 3y = 15
x = 12 y = 5

Få Ã™yN˛∫mÁı tΩƒÁ∫Á  x = 12 osÁ y = 5 üÁõo “Ázoz “{@
  P(12, 5), OP : PB = 1 : 2 N˛Áz ÃÊowõo
N˛∫oÁ “{ FÃN˛y \ÁÂY N˛∫ ÃN˛oz “{@

N˛ÁzF| tÁz u§ãtÏ A(x1, y1) osÁ B(x2,
y2) ¬yu\L osÁ ™Áå ¬yu\L u§ãtÏ  P
(x, y) AB N˛Áz m1 : m2, Nz̨  EåÏúÁo ™ı
EÊoT|o uƒßÁ\å N˛∫oÁ “{@

EsÁ|oΩ 1

2

AP
PB

m
m

=       ..... (1)

uYfi N˛Áz tzuQL

AR, PS, BT N˛Áz X- Eq ú∫ ¬©§
QyÊuYL@

Y

36-x
36 km

15 km

B(36, 15)

CP

y y
xA

36-x

D

( , )x y

O X

Y

R

B( )x y2 2,

C
P

A Q

( )x y1 1,

O XS

m1

m2( , )x y

uN˛.™y.

uN˛.™y.
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AQ osÁ PC N˛Áz X- Eq Nz̨  Ã™ÁåÁão∫ QÎuYL@  AA Ã™øúoÁ uåÆ™ÁåÏÃÁ∫
ΔPAQ ~ ΔBPC

FÃu¬L,
AP AQ PQ
PB PC BC

= = .....(2)

E§, AQ = RS = OS – OR = x – x1

PC = ST = OT – OS = x2 – x

PQ = PS – QS = PS – AR = y – y1

BC = BT– CT = BT – PS = y2 – y

Få ™Ó¡ÆÁı N˛Áz Ã™yN˛∫m (1) ™ı ¬TÁåz ú∫

   
1 1 1

2 2 2

m x x y y
m x x y y

− −
= =

− −     
1

2

AP
PB

m
m

⎡
=⎢

⎣
∵   Ã™yN˛∫m (1) Ãz  

⎤
⎥
⎦

 1 1

2 2

m x x
m x x

−
=

−
,    ¬zåz ú∫ 1 2 2 1

1 2

m x m xx
m m

+
=

+
 “™ı üÁõo “ÁzTÁ@

GÃy üN˛Á∫ 1 1

2 2
,m y y

m y y
−

=
−

 ¬zåz ú∫ 1 2 2 1

1 2

m y m yy
m m

+
=

+
 “™ı üÁõo “ÁzTÁ@

Eo: u§ãtÏ P(x, y) \Áz A(x1, y1) osÁ B(x2, y2), N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Áz m1 : m2 EåÏúÁo
™ı EÊoT|o uƒßÁu\o N˛∫oÁ “{@

1 2 2 1 1 2 2 1

1 2 1 2
,m x m x m y m y

m m m m
⎛ ⎞+ +
⎜ ⎟+ +⎝ ⎠

.....(3)

FÃN˛Áz uƒßÁ\å ÃÓfi N˛“oz “{@

FÃN˛Áz A, P osÁ B N˛Áz Y- Eq ú∫ ¬©§ gÁ¬N˛∫ ßy üÁõo uN˛ÆÁ \Á ÃN˛oÁ “{@

Æut P, AB  N˛Áz  k : 1, Nz̨  EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{ oÁz u§ãtÏ P  Nz̨  uåtz|∆ÁÊN˛

2 1 2 1, .
1 1

kx x ky y
k k

+ +⎛ ⎞
⎜ ⎟+ +⎝ ⎠

 “ÁıTz@
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uƒ∆z  uÀsuo : _mZcmo A(x1, y1) osÁ B(x2, y2) H$moB© Xmo {~ÝXþ hmo Vmo uN˛Ãy ßy ∫zQÁ N˛Á ™ÜÆu§ãtÏ
GÃz 1 : 1 Nz̨  EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{@ FÃu¬L A(x1, y1) osÁ B(x2, y2) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ
Nz̨  ™ÜÆ u§ãtÏ Nz̨  uåtz|∆ÁÊN˛

1 2 1 2 1 2 1 21. 1. 1. 1., , .
1 1 1 1 2 2

x x y y x x y y+ + + +⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟+ +⎝ ⎠ ⎝ ⎠

EÁFL E§ “™ uƒßÁ\å ÃÓfi ú∫ EÁáÁu∫o NĮ̈ Z GtÁ“∫mÁı N˛Áz “¬ N˛∫ıTz@
GtÁ“∫m-10.  GÃ u§ãtÏ Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L \Áz u§ãtÏ (4, −3) osÁ (8, 5) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ

™ı 3 : 1  N˛Áz EÊoT|o uƒßÁ\å N˛∫oÁ “{@
“¬ :  ™Áå ¬yu\L P(x, y) FuXZo u§ãtÏ “{@ uƒßÁ\å ÃÓfi tΩƒÁ∫Á

1 2 2 11 2 2 1

1 2 1 2
P( , ) ,

m y m ym x m xx y
m m m m

+⎛ ⎞+
= ⎜ ⎟+ +⎝ ⎠

,  “™ı üÁõo “ÁzTÁ@

3(8) 1(4) 24 4 28 7,
3 1 4 4

x + +
= = = =

+

3(5) 1( 3) 15 3 12 3
3 1 4 4

y + − −
= = = =

+

P(x, y) = (7, 3) FuXZo u§ãtÏ “ÁıTz@

GtÁ“∫m -11.  u§ãtÏ (3, 0) osÁ (-1, 4) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Á ™ÜÆ u§ãtÏ rÁo N˛yu\L@

“¬ : u§ãtÏ (x1, y1) osÁ (x2, y2) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Á ™ÜÆ u§ãtÏ M(x, y)  “ÁzTÁ@

M(x, y) = 1 2 1 2,
2 2

x x y y+ +⎛ ⎞
⎜ ⎟
⎝ ⎠

∴  (3, 0) osÁ (−1, 4) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Á ™ÜÆ u§ãtÏ

M(x, y) =  
3 ( 1) 0 4 2 4, , (1,2)

2 2 2 2
+ − +⎛ ⎞ ⎛ ⎞= =⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
 “ÁzTÁ@

     Æ“ N˛yu\L@

1 GÃ u§ãtÏ Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L \Áz (3, 5) osÁ (8, 10) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Áz
2 : 3 ™ı EÊoT|o uƒßÁ\å N˛∫oÁ “{@

2.(2, 7) osÁ (12, −7) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Á ™ÜÆu§ãtÏ rÁo N˛yu\L@
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7.7 7.7 7.7 7.7 7.7 ∫zQÁ N˛Á ufißÁ\N˛ u§ãtÏ (Trisectional Points of a Line)

GtÁ“∫m-12. ∫zQÁ Nz̨  ufißÁ\N˛ u§ãtÏEÁzÊ Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L@ (u§ãtÏ \Áz uN˛Ãy ∫zQÁ N˛Áz oyå
Ã™Áå ßÁTÁı ™ı §ÁÂboz “{ Gã“ı ufißÁ\N˛ u§ãtÏ N˛“oz “{@) \Áz u§ãtÏ A(2,−2) osÁ B(−7, 4) N˛Áz
\Ázgoy “{@

“¬ :  ™Áå ¬yu\L P osÁ Q u§ãtÏ AB Nz̨  ufißÁ\N˛ u§ãtÏ “{@
EsÁ|oΩ  AP=PQ=QB (åyYz utL TL uYfi N˛Áz tzuQL).

 EsÁ|oΩ u§ãtÏ  P, AB  N˛Áz 1 : 2 ™ı uƒßÁu\o N˛∫oÁ “{@

P Nz̨  uåtz|∆ÁÊN˛ (uƒßÁ\å ÃÓfi tΩƒÁ∫Á)

1 2 2 11 2 2 1

1 2 1 2
P( , ) ,

m y m ym x m xx y
m m m m

+⎛ ⎞+
= ⎜ ⎟+ +⎝ ⎠

1( 7) 2(2) 1(4) 2( 2),
1 2 1 2

− + + −⎛ ⎞
⎜ ⎟+ +⎝ ⎠

 = ( )7 4 4 4 3 0, , 1,0
3 3 3 3

− + − −⎛ ⎞ ⎛ ⎞= = −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  E§ Q ßy AB N˛Áz 2:1 Nz̨  EÊoT|o uƒßÁu\o N˛∫oÁ “{@

  EsÁ|oΩ  Q Nz̨  uåtz|∆ÁÊN˛

2( 7) 1(2) 2(4) 1( 2),
2 1 2 1

− + + −⎛ ⎞= ⎜ ⎟+ +⎝ ⎠

EsÁ|oΩ ( )14 2 8 2 12 6, , 4, 2
3 3 3 3

− + − −⎛ ⎞ ⎛ ⎞= = −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  FÃu¬L ∫zQÁ Nz̨  ufißÁ\N˛ u§ãtÏ P(-1, 0) osÁ Q(-4, 2) “ÁıTz@

Æ“ N˛yu\L@

1. (2, 6) osÁ (−4, 8) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Á ufißÁ\N˛ u§ãtÏ rÁo N˛yu\L@

2. u§ãtÏ (−3, −5) osÁ (−6, −8) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Á ufißÁ\N˛ u§ãtÏ rÁo N˛yu\L@
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7.6 7.6 7.6 7.6 7.6 ufißÏ\ N˛Á TÏªnƒ Nz̨ ã¸ (Centroid of a Triangle)

™uÜÆN˛ÁEÁzÊ N˛Á N˛bÁå u§ãtÏ ufißÏ\ N˛Á TÏªnƒ Nz̨ ã¸ N˛“¬ÁoÁ “{@

™Áå ¬yu\L Δ ABC Nz̨  ∆y | A(x1, y1), B(x2, y2) osÁ C(x3, y3) “{@

™Áå ¬yu\L ™uÜÆN˛Á AD ufißÏ\ Nz̨  EÁáÁ∫ N˛Áz
Ã™tΩuƒßÁu\o N˛∫oy “{@

Eo: 2 3 2 3D ,
2 2

x x y y+ +⎛ ⎞= ⎜ ⎟
⎝ ⎠

E§ AD ú∫ u§ãtÏ G GÃz 2 : 1 Nz̨  EåÏúÁo ™ı EÊoT|o
uƒßÁu\o N˛∫oÁ “{ ƒ“ GÃN˛Á TÏªnƒ Nz̨ ã¸ “ÁzTÁ@

G(x, y) =  

2 3 2 3
1 12 1( ) 2 1( )

2 2,
2 1 2 1

x x y yx y⎡ + + ⎤⎛ ⎞ ⎛ ⎞+ +⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠⎢ ⎥
+ +⎢ ⎥

⎢ ⎥⎣ ⎦

      =  1 2 3 1 2 3,
3 3

x x x y y y+ + + +⎡ ⎤
⎢ ⎥⎣ ⎦

Eo: “™ TÏªnƒ Nz̨ ã¸ Nz̨  uåtz|∆ÁÊN˛ FÃ üN˛Á∫ u¬Q ÃN˛oz “{@

1 2 3 1 2 3,
3 3

x x x y y y+ + + +⎡ ⎤
⎢ ⎥⎣ ⎦

.

A

B C

F

D

E
P

           üÆnå N˛yu\L@
™Áå ¬yu\L A(4, 2),  B(6, 5) osÁ C(1, 4) ΔABC Nz̨  ∆y | “{@

1. BC ú∫ gÁ¬y TÆy ™uÜÆN˛Á AD “Áz oÁz u§ãtÏ D Nz̨ uåtz|∆ÁÊN˛ rÁo
N˛yu\L@

2. AD ú∫ u§ãtÏ P Nz̨  uåtz|∆ÁÊN˛ FÃ üN˛Á∫ rÁo N˛yu\L \Áz
AP : PD = 2 : 1. “ÁzTÁ@

3. ™uÜÆN˛Á BE osÁ CF ú∫ u§ãtÏ Q osÁ R Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L@
4. GÃ u§ãtÏ Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L \Áz ∫zQÁ Qlg BE N˛Áz 2 : 1 Nz̨  EåÏúÁo ™ı uƒßÁu\o

N˛∫oy “{ osÁ CF N˛Áz ßy 2 : 1 ™ı uƒßÁu\o N˛∫oy “{@
5. EÁúåz MÆÁ tzQÁ?

Eo: \Áz u§ãtÏ ünÆzN˛ ™uÜÆN˛Á N˛Á 2 : 1 Nz̨  EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{ GÃz TÏªnƒ Nz̨ ã¸
(centroid) N˛“oz “{@

A

B C

2

D

1

( , 1)yx1

( )x y2, 2 ( )x y3, 3

G
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GtÁ“∫m-13.  GÃ ufißÏ\ N˛Á TÏªnƒ Nz̨ ã¸ rÁo N˛yu\L u\ÃNz̨  ∆y | N¿̨ ™∆: (3, −5), (−7, 4),
(10, −2) “ÁıTz@

“¬ : TÏªnƒ Nz̨ ã¸ Nz̨  uåtz|∆ÁÊN˛ 1 2 3 1 2 3,
3 3

x x x y y y+ + + +⎛ ⎞= ⎜ ⎟
⎝ ⎠

∴ u§ÊtÏ (3, −5), (−7, 4) EÁ{∫ (10, −2) N˛Á TÏªnƒ Nı̨ ¸

3 ( 7) 10 ( 5) 4 ( 2), (2, 1)
3 3

+ − + − + + −⎛ ⎞ = −⎜ ⎟
⎝ ⎠

∴  TÏªnƒ Nz̨ ã¸ (2, −1).

  Æ“ N˛yu\L@

GÃ ufißÏ\ N˛Á TÏªnƒ Nz̨ ã¸ rÁo N˛yu\L u\ÃNz̨  ∆y | (−4, 6), (2, −2) osÁ (2, 5)  “ÁıTz@

       üÆnå N˛yu\L@

u§ãtÏ (2, 3), (x, y), (3, −2) ufißÏ\ Nz̨  ∆y | u§ãtÏ “{ Æut GÃN˛Á TÏªnƒ Nz̨ ã¸ ßy (x, y) “Áz
oÁz (x, y) N˛Á ™Ó¡Æ rÁo N˛yu\L@

GtÁ“∫m-14.  u§ãtÏ A(– 6, 10) osÁ  B(3, – 8) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛Áz u§ãtÏ (–4, 6) uN˛Ã EåÏúÁo
™ı uƒßÁu\o N˛∫oÁ “{?

“¬ :  ™Áå ¬yu\L u§ãtÏ (– 4, 6) ∫zQÁ AB  N˛Áz EÊoT|o  m1 : m2.EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{@ “™ı
uƒßÁ\å ÃÓfi tΩƒÁ∫Á Æ“ üÁõo “ÁzTÁ@

( ) 1 2 1 2

1 2 1 2

3 6 8 104, 6 ,m m m m
m m m m

⎛ ⎞− − +
− = ⎜ ⎟+ +⎝ ⎠

.....(1)

“™ı rÁo “{ uN˛ Æut (x, y) = (a, b) “Áz oÁz x = a, y = b.

Eo:, 1 2

1 2

3 64 m m
m m

−
− =

+
,   1 2

1 2

8 106 m m
m m

− +
=

+

E§, 1 2

1 2

3 64 m m
m m

−
− =

+
  üÁõo “ÏEÁ

– 4m1 – 4m2 = 3m1 – 6m2
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EsÁ|oΩ,    7m1 = 2m2

1

2

2 = 
7

m
m

EsÁ|oΩ m1 : m2 = 2 : 7

“™ı FÃ EåÏúÁo N˛Áz y-uåtz|∆ÁÊN˛ Nz̨  ÃÁs \ÁÂY N˛∫åy úgzTy@

E§,     

1

1 2 2

11 2

2

8 10
8 10

1

m
m m m

mm m
m

− +
− +

=
+ +

  (m2 Ãz uƒßÁu\o N˛∫åz ú∫)

      

28 10
7

2 1
7

− × +
=

+
 = 

16 10
7

9
7

−
+

 = 
16 70

9
− +

 = 
54
9  = 6

FÃu¬L u§ãtÏ (−4, 6) ∫zQÁ N˛Áz 2 : 7 ™ı uƒßÁu\o N˛∫oÁ “{@

uƒYÁ∫ - uƒ™∆| N˛yu\L@

u§ãtÏ A(6, 9) osÁ B(−6, −9) N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ tzoy “{

(a) ™Ó¬u§ãtÏ AB  N˛Áz uN˛Ã EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{? AB  Nz̨  u¬L FÃz MÆÁ N˛“ıTz?

(b) u§ãtÏ P(2, 3), AB   N˛Áz uN˛Ã EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{?

(c) u§ãtÏ Q(−2, −3) AB  N˛Áz uN˛Ã EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{?

(d) P osÁ Q tΩƒÁ∫Á AB  N˛Áz uN˛oåz Ã™Áå ßÁTÁı ™ı §ÁÂbÁ \Á ÃN˛oÁ “{?

(e) P osÁ Q N˛Áz AB  Nz̨  u¬L MÆÁ N˛“Á \Á ÃN˛oÁ “{?
GtÁ“∫m-15.  GÃ u§ãtÏ Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L \Áz uN˛ (5, –6) osÁ (–1, –4) u§ãtÏEÁzÊ N˛Áz \Ázgåz

ƒÁ¬y ∫zQÁ N˛Áz Y-Eq ú∫ N˛Áboy@ GÃ N˛bÁå u§ãtÏ Nz̨  ™Ó¡Æ §oÁFL@
“¬ : ™Áå ¬yu\L EåÏúÁo K : 1 “ÁzTÁ@ uƒßÁ\å ÃÓfi tΩƒÁ∫Á N˛bÁå u§ãtÏ Nz̨  uåtz|∆ÁÊN˛

K( 1) 1(5) K( 4) 1( 6),
K 1 K 1

− + − + −⎛ ⎞
⎜ ⎟+ +⎝ ⎠

EsÁ|oΩ   
K 5 4K 6,
K 1 K 1

− + − −⎛ ⎞
⎜ ⎟+ +⎝ ⎠

A
(2, −2)

B
(−7, 4)

P Q
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Æ“ u§ãtÏ Y- Eq ú∫ uÀso “Ázåz Nz̨  N˛Á∫m GÃN˛Á N˛Ázub (Abscissa) 0 †“ÁzTÁ@

∴   
K 5 0
K 1

− +
=

+
   -K + 5 = 0 ⇒  K = 5.

FÃu¬L EåÏúÁo  K : 1 = 5 : 1 “ÁzTÁ
ÃÓfi ™ı K = 5  N˛Á ™Ó¡Æ ¬Tåz ú∫ “™ı N˛bÁå u§ãtÏ rÁo “ÁzTÁ@

= 
5 5 4(5) 6,  
5 1 5 1

− + − −⎛ ⎞
⎜ ⎟+ +⎝ ⎠

 = 
20 60,  

6
− −⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 
260,  
6

−⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 
130,
3

−⎛ ⎞
⎜ ⎟
⎝ ⎠

GtÁ“∫m-16.  uÃtΩá N˛yu\L uN˛ A(7, 3), B(6, 1), C(8, 2) osÁ D(9, 4) utL TL N¿̨ ™ÁåÏÃÁ∫
Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  ∆y | “ÁıTz@

“¬ : ™Áå ¬yu\L u§ãtÏ A(7, 3), B(6, 1), C(8, 2) osÁ D(9, 4) Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  ∆y | “{@
“™ı rÁo “{ uN˛ Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  N˛m| LN˛ tÓÃ∫z N˛Áz Ã™tΩuƒßÁu\o N˛∫oz “{@
∴  N˛m| AC osÁ DB Nz̨  ™ÜÆ u§ãtÏ Ã™Áå “ÁıTz@

E§, “™ AC osÁ DB Nz̨  ™ÜÆ u§ãtÏ ÃÓfi  1 2 1 2,
2 2

x x y y+ +⎛ ⎞
⎜ ⎟
⎝ ⎠

 tΩƒÁ∫Á rÁo N˛∫ıTz@

AC N˛Á ™ÜÆ u§ãtÏ = 
7 8 3 2 15 5, ,

2 2 2 2
+ +⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

DB N˛Á ™ÜÆ u§ãtÏ =  
9 6 4 1 15 5, ,

2 2 2 2
+ +⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

Eo: AC N˛Á ™ÜÆ u§ãtÏ EÁ{∫  DB N˛Á ™ÜÆ u§ãtÏ
FÃu¬L A, B, C, D Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  ∆y | “̄@

GtÁ“∫m -17.  Æut u§ãtÏ A(6, 1), B(8, 2), C(9, 4) osÁ D(p, 3) Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  ∆y ̇ “Áz oÁz
p N˛Á ™Ó¡Æ rÁo N˛yu\L@

“¬: “™Êz úoÁ “{ uN˛ Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  N˛m| LN˛ tÓÃ∫z N˛Áz Ã™tΩuƒßÁu\o N˛∫oz “{@
EsÁ|oΩ  AC N˛Á ™ÜÆ u§ãtÏ = BD N˛Á ™ÜÆ u§ãtÏ

Eo: 6 9 1 4 8 5, ,
2 2 2 2

p+ + +⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

15 5 8 5, ,
2 2 2 2

p+⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

15 8
2 2

p+
= 15 = 8 + p ⇒   p = 7.

A(7,3)

C(8, 2)

B(6, 1)

D(9, 4)
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          E•ÆÁÃ - 7.2 - 7.2 - 7.2 - 7.2 - 7.2

1. u§ãtÏ (−1, 7) osÁ (4, −3) N˛Áz \Áz‰gåz ƒÁ¬y ∫zQÁ N˛Áz 2 : 3  ™ı uƒßÁu\o N˛∫åz ƒÁ¬z u§ãtÏ Nz̨
uåtz|∆ÁÊN˛ rÁo N˛yu\L@

2. u§ãtÏ (4, −1)  osÁ (−2, −3) N˛Áz \Áz‰gåz ƒÁ¬y ∫zQÁ Nz̨  ufißÁ\N˛ u§ãtÏEÁzÊ Nz̨  uåtz|∆ÁÊN˛ rÁo
N˛yu\L@

3. (−3, 10) osÁ (6, −8) N˛Áz \Áz‰gåz ƒÁ¬z ∫zQÁ Qlg N˛Áz u§ãtÏ (−1, 6) uN˛Ã EåÏúÁo ™ı uƒßÁu\o
N˛∫oy “{@

4. Æut (1, 2), (4, y), (x, 6) osÁ (3, 5) Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  ∆y | “Áz oÁz x osÁ y N˛Á ™Ó¡Æ rÁo
N˛yu\L@

5. u§ãtÏ A Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L \Áz ƒw N˛Á √ÆÁÃ (diameter) AB N˛Á Nz̨ ã¸ u§ãtÏ (2, −3) osÁ
B (1, 4) “{@

6. Æut A osÁ B N¿̨ ™∆: (−2, −2) osÁ (2, −4) “Áz oÁz u§ãtÏ P Nz̨  uåtz|∆ÁÊN˛ FÃ üN˛Á∫ rÁo

N˛yu\L u\Ã™ı AP = 
3
7  AB osÁ P, AB ú∫ uÀso LN˛ u§ãtÏ “{@

7. A(−4, 0) osÁ B(0, 6) N˛Áz \Ázgåz ƒÁ¬z ∫zQÁ Qlg N˛Áz YÁ∫ Ã™Áå ßÁTÁı ™ı §ÁÊbåz ƒÁ¬z u§ãtÏEÁzÊ
Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L@

8. A(−2, 2)  osÁ B(2, 8) N˛Áz \Ázgåz ƒÁ¬z ∫zQÁQlg N˛Áz YÁ∫ Ã™Áå ßÁTÁı ™ı uƒßÁu\o N˛∫åz ƒÁ¬z
u§ãtÏEÁzÊ Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L@

9. (a + b, a − b) osÁ (a − b, a + b) u§ãtÏEÁzÊ N˛Áz \Ázgåz ƒÁ¬z ∫zQÁ Qlg N˛Áz 3 : 2 ™ı EÊoT|o
uƒßÁu\o N˛∫åz ƒÁ¬z u§ãtÏ Nz̨  uåtz|∆ÁÊN˛ rÁo N˛yu\L@

10. uå©åu¬uQo ufißÏ\Áı Nz̨  TÏªnƒ Nz̨ ã¸ rÁo N˛yu\L@

i. (-1, 3), (6, -3) osÁ  (-3, 6) ii. (6, 2), (0, 0) osÁ (4, -7)

iii. (1, -1), (0, 6) osÁ (-3, 0)
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7.8  7.8  7.8  7.8  7.8  ufißÏ\ N˛Á qzfi¢˛¬ (Area of the Triangle)

u§ãtÏ A(0, 4) osÁ B(6, 0) N˛Áz tzuQL \Áz ™Ó¬ u§ãtÏ O Nz̨  ÃÁs ufißÏ\ N˛Á uå™Á|m N˛∫oz “{ \{ÃÁ
uN˛ uYfi ™ı t∆Á|ÆÁ TÆÁ “{@

ΔAOB N˛Á qzfi¢˛¬ MÆÁ “ÁzTÁ?

ΔAOB LN˛ Ã™N˛Ázm ufißÏ\ “{ u\ÃN˛Á EÁáÁ∫ 6 FN˛ÁF|
(EsÁ|oΩ x Eq N˛Á uåtz|∆ÁÊN˛) osÁ HÂYÁF| 4 FN˛ÁF| (EsÁ|oΩ y Eq
N˛Á uåtz|∆ÁÊN˛)

∴ ΔAOB  N˛Á qzfi¢˛¬ =  
1
2

×EÁáÁ∫ ×HÂYÁF|

             =  
1 6 4 =12
2

× ×  ƒT|. FN˛ÁF|

          üÆnå N˛yu\L@

X- Eq ú∫ u§ãtÏ A osÁ Y- Eq ú∫ u§ãtÏ B ¬yu\L osÁ Δ AOB N˛Á qzfi¢˛¬ rÁo
N˛yu\L@ Eúåz u™fiÁı Nz̨  ÃÁs FÃN˛y YYÁ| N˛yu\L@

     uƒYÁ∫-uƒ™∆| N˛yu\L@

™Áå ¬yu\L A(x1, y1),  B(x2, y2), C(x3, y3).

o§ utL TL ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛yu\L u™fiÁı Nz̨
ÃÁs ufißÏ\ Nz̨  qzfi¢˛¬ ú∫ YYÁ| N˛yu\L@ X

A( , 1)yx1

Y

B( )x y2, 2C( )x y3, 3
X'

Y'
(i)

B(6, 0)6 units

4 
un

its A(0, 4)

O

Y

X

B A

CX'

Y'
(ii)

X

Y

A B

C

Y'

X'

(iii)

X

Y

BC

A

Y'

X'

(iv)
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ufißÏ\ N˛Á qzfi¢˛¬ (Area of the Triangle)

™Áå ¬yu\L ABC LN˛ ufißÏ\ u\ÃNz̨
∆y | A(x1, y1),  B(x2, y2)  osÁ C(x3, y3)  “{@

A, B osÁ C Ãz AP, BQ osÁ CR  x-
Eq ú∫ ¬©§ gÁu¬L@

ABQP, APRC osÁ BQRC uYfi ™ı
t∆Á|Æz EåÏÃÁ∫ oyå Ã™¬©§ YoÏßÏ|\ §åıTz@

uYfi Ãz Æ“ uÃtΩá “ÁzoÁ “{ uN˛
ΔABC N˛Á qzfi¢˛¬ = ABQP Ã™¬Ê§ YoÏßÏ|\
N˛Á qzfi¢˛¬ + APRC Ã™¬Ê§ YoÏßÏ|\ N˛Á
qzfi¢˛¬ − BQRC Ã™¬Ê§ YoÏßÏ|\ N˛Á qzfi¢˛¬

∵  Ã™¬Ê§ YoÏßÏ|\ N˛Á qzfi¢˛¬ = 
1
2

(Ã™ÁÊo∫ ßÏ\ÁEÁzÊ N˛Á ÆÁzT) (GåNz̨  §yY N˛y tÓ∫y)

ΔABC =  
1 1 1(BQ AP)QP (AP CR)PR (BQ CR)QR
2 2 2

+ + + − + .... (1)

E§ uYfi Ãz
BQ = y2,  AP = y1,  QP = OP − OQ = x1 − x2
CR = y3,  PR = OR − OP = x3 − x1
QR = OR − OQ = x3 − x2

∴   ΔABC N˛Á qzfi¢˛¬ (Ã™yN˛∫m (1) Ãz)

2 1 1 2 1 3 3 1 3 3 3 2
1 1 1( ) ( ) ( ) ( ) ( ) ( )
2 2 2

= + − + + − − + −y y x x y y x x y y x x

1 2 3 2 3 1 3 1 2
1 | ( ) ( ) ( ) |
2

= − + − + −x y y x y y x y y

Eo:  ΔABC Nz̨  qzfi¢˛¬ N˛Áz FÃ üN˛Á∫ ütu∆|o N˛∫ ÃN˛oz “{

1 2 3 2 3 1 3 1 2
1 ( ) ( ) ( )
2

− + − + −x y y x y y x y y

FÃ ú∫ EÁáÁu∫o NĮ̈ Z GtÁ“∫mÁı N˛Áz “¬ N˛∫ıTz@

X ′ X

Y ′

Y

C( )x y3 3,

A( , )y1x1

B( )x y2 2,

S

T

U

Q P R
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GtÁ“∫m-18.  u§ãtÏ (1, −1), (−4, 6) osÁ (−3, −5) Ãz uåu™|o ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛yu\L@

“¬: Δ  = 1 2 3 2 3 1 3 1 2
1 ( ) ( ) ( )
2

− + − + −x y y x y y x y y  Nz̨  tΩƒÁ∫Á

A(1, −1), B(−4, 6) osÁ C(−3, −5), ∆y Áż Ãz uåu™|o ufißÏ\ N˛Á qzfi¢˛¬ Hú∫ utL TL ÃÓfi
Nz̨  EåÏÃÁ∫

1 1(6 5) ( 4) ( 5 1) ( 3)( 1 6)
2

= + + − − + + − − −

1 11 16 21 24
2

= + + =

Eo: ufißÏ\ N˛Á qzfi¢˛¬ 24 ƒT| FN˛ÁF| “{@
GtÁ“∫m-19. ∆y Áż A(5, 2), B(4, 7) osÁ C(7, −4) tΩƒÁ∫Á §åÁL TL ufißÏ\ N˛Á qzfi¢˛¬ rÁo

N˛yu\L@
“¬ : A(5, 2), B(4, 7) osÁ C(7, −4) tΩƒÁ∫Á §åÁL TL ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛yu\L@

1 5(7 4) 4( 4 2) 7(2 7)
2

+ + − − + −

1 455 24 35 2
2 2

−
= − − = = −

ÃÓYåÁ :- MÆÁıuN˛ qzfi¢˛¬ LN˛ ™Áúå “{ u\Ãz “™ J mÁn™N˛ å“Î t∆Á| ÃN˛oz “{ FÃu¬L “™ |−2|
N˛Á ú∫™ ™Ó¡Æ  = 2 ¬ıTz@

∴ ufißÏ\ N˛Á qzfi¢˛¬ = 2 ƒT| FN˛ÁF|

Æ“ N˛yu\L@
ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛yu\L u\ÃNz̨  ∆y |

1. (5, 2) (3, −5) osÁ (−5, −1)

2. (6, −6), (3, −7) osÁ  (3, 3) “ÁıTz@
GtÁ“∫m-20.  Æut  A(−5, 7), B(−4,−5), C(−1, −6)  osÁ D(4,5) LN˛ YoÏßÏ|\ Nz̨  ∆y | “Áz oÁz,

YoÏßÏ|\ ABCD N˛Á qzfi¢˛¬ rÁo N˛yu\L@
“¬ :  B Ãz D, N˛Áz \Ázgåz ú∫ “™ı tÁz Δ ABD osÁ  Δ BCD üÁõo “ÁıTz@

 ΔABD N˛Á qzfi¢˛¬
1 5( 5 5) ( 4)(5 7) 4(7 5)
2

= − − − + − − + +
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1061 50 8 48 53
2 2

= + + = =  ƒT| FN˛ÁF|

EÁ{∫ ΔBCD N˛Á qzfi¢˛¬
1 4( 6 5) 1(5 5) 4( 5 6)
2

= − − − − + + − +

1 44 10 4 19
2

= − + =  ƒT| FN˛ÁF|

Eo: YoÏßÏ|\ ABCD N˛Á qzfi¢˛¬ = ΔABD N˛Á qzfi¢˛¬  +  ΔBCD N˛Á qzfi¢˛¬
   = 53+19 = 72 ƒT| FN˛ÁF|

          üÆnå N˛yu\L@

(0, −1), (2, 1) (0, 3) osÁ (−2, 1) ∆y Áż ƒÁ¬z ƒT| N˛Á qzfi¢˛¬ rÁo N˛yu\L@

     uƒYÁ∫-uƒ™∆| N˛yu\L@

    utL TL u§ãtÏEÁzÊ Ãz §ååz ƒÁ¬z ufißÏ\Áz Nz̨  qzfi¢˛¬ rÁo N˛yu\L@

(i) (2, 0), (1, 2), (−1, 6)

(ii) (3, −1), (5, 0), (1, −2)

(iii) (−1.5, 3), (6, −2), (−3, 4)

EÁúåz MÆÁ tzQÁ?

Få u§ãtÏEÁzÊ Ãz oyå E¬T-E¬T T¿Á¢˛ GoÁu∫L@ EÁúåz MÆÁ tzQÁ?
MÆÁ 0 (∆ÓãÆ) ƒT| FN˛ÁF| ƒÁ¬Á ufißÏ\ “Áz ÃN˛oÁ “{?FÃN˛Á MÆÁ Es| “ÁzTÁ?

7.8.1.  7.8.1.  7.8.1.  7.8.1.  7.8.1.  ÃÊ∫zuQoÁ (Collinearity)

“™ \Áåoz “̄ uN˛ LN˛ Ã∫¬ ∫zQÁ ú∫ uÀso u§ÊtÏEÁzÊ N˛Áz ÃÊ∫zQyÆ u§ÊtÏ N˛“oz “̄@
™Áå ¬yu\L u§ãtÏ A(x1, y1), B(x2, y2) osÁ C(x3, y3) LN˛ ∫zQÁ ú∫ uÀso “{@ EsÁ|oΩ  ƒz

ufißÏ\ å“Î §åÁ ÃN˛oz Eo:  ΔABC  N˛Á qzfi¢˛¬ ∆ÓãÆ (0) “ÁzTÁ@
\§ uN˛Ãy ufißÏ\ N˛Á qzfi¢˛¬ ∆ÓãÆ “Áz oÁz ƒz u§ãtÏ Ã™∫zQyÆ “Ázoz “{@

A

CB

D

C
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

GtÁ“∫m-21.  uN˛Ãy o¬ ú∫ uÀso oyå u§ãtÏ (3, −2) (−2, 8) osÁ (0, 4) “{@ uÃtΩá N˛yu\L uN˛ utL
TL u§ãtÏ Ã™∫zQyÆ u§ãtÏ “{@

“¬  : ufißÏ\ Nz̨  qzfi¢˛¬ Nz̨  ÃÓfi tΩƒÁ∫Á

Δ N˛Á qzfi¢˛¬ = 
1 3(8 4) ( 2)(4 ( 2)) 0(( 2) 8)
2

− + − − − + − −

   
1 12 12 0
2

= - =

ufißÏ\ N˛Á qzfi¢˛¬ 0 “{, Eo: utL TL u§ãtÏ Ã™∫zQyÆ u§ãtÏ “ÁıTz@

GtÁ“∫m-22.  Æut u§ãtÏ A(1,2), B(–1, b), C(–3, –4) Ã™∫zQyÆ “Áz oÁz ‘b’  N˛Á ™Ó¡Æ rÁo N˛yu\L@
“¬  : ™Áå ¬yu\L utL TL u§ãtÏ A(1, 2), B(−1, b), C(−3, −4)

o§ x1 = 1, y1 = 2;       x2 = −1, y2 = b; x3 = −3,  y3 = −4 “™ı rÁo “{ uN˛

 ufißÏ\ N˛Á qzfi¢˛¬  = 1 2 3 2 3 1 3 1 2
1 ( ) ( ) ( )
2

− + − + −x y y x y y x y y

∴ ΔABC N˛Á qzfi¢˛¬ = 1 1( 4) ( 1)( 4 2) ( 3)(2 ) 0
2

b b+ + − − − + − − =

(∵ utL TL u§ãtÏ Ã™∫zQyÆ “{@)
|b + 4 + 6 − 6 + 3b| = 0

|4b + 4| = 0
4b + 4 = 0

∴ b = −1

Æ“ N˛yu\L@

utL TL u§ãtÏ Ã™∫zQyÆ “{ ÆÁ å“Î \ÁÂY N˛yu\L
(i) (1, −1), (4, 1), (−2, −3)

(ii) (1, −1), (2, 3), (2, 0)

(iii) (1, −6), (3, −4), (4, −3)

7.8.2. 7.8.2. 7.8.2. 7.8.2. 7.8.2. <u“∫ÁzãÃ ÃÓfi> tΩƒÁ∫Á ufißÏ\ N˛Á qzfi¢˛¬ (Area of a Triangle- ‘Heron’s Formula’)

“™ı rÁo “{ uN˛ ufißÏ\ N˛Á qzfi¢˛¬ 1
2 .× EÁáÁ∫ × HÂYÁF|

utÆÁ TÆÁ ufißÏ\, Ã™N˛Ázm ufißÏ\, Ã™§Á“Ï ufißÏ\ ÆÁ Ã™tΩuƒ§Á“Ï ufißÏ\ “Áz ÃN˛oÁ “{@ MÆÁ
“™ Få ufißÏ\Áı Nz̨  qzfi¢˛¬ rÁo N˛∫ ÃN˛oz “{?
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Æut “™ı EÁáÁ∫ osÁ HÂYÁF| rÁo “Áz oÁz “™ Gú∫ÁzMo
ÃÓfi tΩƒÁ∫Á ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛∫ ÃN˛oz@

Æut “™ı ufißÏ\ N˛y HÂYÁF| rÁo å “Áz oÁz qzfi¢˛¬
N{̨ Ãz rÁo N˛∫ ÃN˛oz “{?

“z∫zå LN˛ üÁYyå T¿yN˛ Tumor, åz ufißÏ\ Nz̨  qzfi¢˛¬
N˛Á ÃÓfi §oÁÆÁ u\Ã™ı GåN˛y ßÏ\ÁEÁzÊ N˛y ¬©§ÁF| a, b c
“ÁzTy@

A =  ,  \“ÁÂ    s = 

     GtÁ“∫m Nz̨  u¬L “™ GÃ ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛∫ıTz u\ÃN˛y ßÏ\ÁÆı 12™y., 9™y., 15™y. “{@
u“∫ÁzãÃ ÃÓfi tΩƒÁ∫Á

A = ,  \“ÁÂ s = 

s
12 9 15 36

2 2
+ +

= = = 18 ™y.

Eo: s − a = 18 − 12 = 6 ™y.
s − b = 18 − 9 = 9 ™y.
s − c = 18 − 15 = 3 ™y.

A 18(6)(9)(3) 2916 54= = =  ƒT|. ™yb∫

     Æ“ N˛yu\L@

(i)  GÃ ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛yu\L u\ÃN˛y ßÏ\ÁÆı 15™y., 17™y., osÁ 21™y., “{

(“z∫zå ÃÓfi tΩƒÁ∫Á) EÁúNz̨  G∫ N˛y \ÁÂY A = 
1
2

bh  tΩƒÁ∫Á N˛yu\L@

(ii) (0, 0), (4, 0), (4, 3) u§ãtÏEÁzÊ Ãz ufißÏ\ N˛Á qzfi¢˛¬ “z∫zå ÃÓfi tΩƒÁ∫Á rÁo N˛yu\L@SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo1 8 81 8 81 8 81 8 81 8 8
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               E•ÆÁÃ - 7.3- 7.3- 7.3- 7.3- 7.3

1. uå©åu¬uQo u§ãtÏEÁzÊ tΩƒÁ∫Á uåu™|o ufißÏ\Áı N˛Á qzfi¢˛¬ rÁo N˛yu\L@
(i) (2, 3) (−1, 0), (2, −4) (ii) (−5, −1), (3, −5), (5, 2)
(iii) (0, 0), (3, 0) and (0, 2)

2. Ã™∫zQyÆ u§ãtÏEÁzÊ Nz̨  u¬L ‘K’ N˛Á ™Ó¡Æ rÁo N˛yu\L@
(i) (7, −2) (5, 1) (3, K) (ii) (8, 1), (K, −4), (2, −5)

(iii) (K, K) (2, 3) osÁ (4, −1).
3. GÃ ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛yu\L \Áz (0, −1), (2, 1) osÁ (0, 3) Ãz §ååz ƒÁ¬z ufißÏ\ Nz̨

™ÜÆ u§ãtÏEÁzÊ N˛Áz \Ázgåz Ãz §åoÁ “{@ FÃ ufißÏ\ Nz̨  qzfi¢˛¬ N˛Á EåÏúÁo utL TL ufißÏ\ Nz̨
qzfi¢˛¬ Nz̨  ÃÁs rÁo N˛yu\L@

4. (−4, −2), (−3, −5),  (3, −2) osÁ (2, 3) ∆y | u§ãtÏEÁzÊ Ãz uåu™|o YoÏßÏ|\ N˛Á qzfi¢˛¬ rÁo
N˛yu\L@

5. (−1, 2), (5, 2) osÁ (2, 5) u§ãtÏEÁzÊ Ãz uåu™|o ufißÏ\ N˛Á qzfi¢˛¬ u“∫ÁzãÃ ÃÓfi tΩƒÁ∫Á rÁo
N˛yu\L@

7.9  7.9  7.9  7.9  7.9  Ã∫¬ ∫zQÁLÂ (Straight Lines)

ß∫tΩƒÁ\ osÁ ™yåÁ tÁz Y∫∫Á∆y ƒÁ¬z ∫{uQN˛ Ã™yN˛∫m Nz̨  “¬ N˛Áz üÁõo N˛∫åz N˛y YYÁ| N˛∫ ∫“z “{@
ßÁ∫tΩƒÁ\ : MÆÁ oÏ™  2x + 3y = 12 N˛Áz “¬ N˛∫ ÃN˛oy “Áz?
™yåÁ : “ÁÂ, tzQÁz ™{åz N˛∫ utÆÁ “{@ x 0 3 6 −3

y 4 2 0 6

2x+3y = 12

3y = 12 - 2x

y = 
12 2

3
x−

™yåÁ : MÆÁ EÁú FÃz N¿̨ u™o ÆÏS™ Nz̨  øú ™ı
u¬Q ÃN˛oz “̄?

ß∫tΩƒÁ\ : “ÁÂ, (0, 4), (3, 2), (6, 0), (−3, 6)

™yåÁ : tzQÁz ™{åz FÃz FÃ üN˛Á∫ t∆Á|ÆÁ “{@

ßÁ∫tΩƒÁ\: EÁúåz MÆÁ tzQÁ?

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

A(0,4)

B(3,2)

C(6,0)

D(-3,6)

Scale
X-axis : 1 cm = 1 unit
Y-axis : 1 cm = 1 unit
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Æ“ ∫zQÁ MÆÁ t∆Á|oy “{?
™yåÁ : Æ“ LN˛ Ã∫¬ ∫zQÁ “{@
ßÁ∫tΩƒÁ\ : MÆÁ EÁú FÃ ∫zQÁ ú∫ NĮ̈ Z EÁ{∫ u§ãtÏEÁzÊ N˛y ú“YÁå N˛∫ ÃN˛oy “Áz NĮ̈ Z EÁ{∫ u§ãtÏEÁzÊ

N˛Áz üÁõo N˛∫åz ™ı MÆÁ EÁú ™yåÁ N˛y Ã“ÁÆoÁ N˛∫ ÃN˛oz “̄?
..................., ..................., ..................., ...................

FÃz ∫zQÁ ™ı AB  N˛Áz MÆÁ N˛“ıTz?

AB  LN˛ ∫zQÁ Qlg “{@

Æ“ N˛yu\L@
     Få u§ãtÏEÁzÊ N˛Áz uåtz|∆ÁÊN˛ o¬ ú∫ gÁ¬N˛∫ Gã“ı u™¬ÁFL:

1. A(1, 2),  B(−3, 4),  C(7, −1)
2. P(3, −5) Q(5, −1),  R(2, 1), S(1, 2)

Få™ı Ãz N˛Á{åÃy Ã∫¬ ∫zQÁ “{ EÁ{∫ N˛Á{åÃy å“Î MÆÁı?

uƒYÁ∫-uƒ™∆| N˛yu\L@
    MÆÁ  y = x + 7  Ã∫¬ ∫zQÁ N˛Áz t∆Á|oÁ “{? uåtz|u∆o o¬ ú∫ ∫zQÁ QÎuYL@
Æ“ ∫zQÁ Y- Eq N˛Áz uN˛Ã u§ãtÏ ú∫ N˛Áboy “{?
Æ“ ∫zQÁ X- Eq ú∫ uN˛oåz EÊ∆ (degree) N˛Á N˛Ázm §åÁoy “{? FÃN˛y YYÁ| Eúåz u™fiÁı ˛

 Nz̨  ÃÁs N˛yu\L@
7.9.1  7.9.1  7.9.1  7.9.1  7.9.1  Ã∫¬ ∫zQÁ N˛y üƒmoÁ (Slope of the straight line)

EÁúåz úÁN|̨  ™ı À¬ÁFg∫ (Slider) tzQÁ “y “ÁzTÁ@ Æ“ÁÂ tÁz À¬ÁFg∫ utÆz TÆz “{@ N˛Á{åÃz À¬ÁFg∫
ú∫ oz„\ u¢˛Ã¬ (slide) ÃN˛oz “{?

uåu≈Yo “y EÁúN˛Á G∫ “ÁzTÁ tÓÃ∫Á <<MÆÁı?>>

Få uYfiÁı N˛Áz tzuQL@

SCERT TELA
NGANA
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l

XO O X

m

N˛Á{åÃy ∫zQÁ OX Ãz §gÁ N˛Ázm §åÁLTy?
MÆÁıuN˛ “m” ∫zQÁ "l" N˛y EúzqÁ OX ú∫ §gÁ N˛Ázm §åÁoy “{@
∫zQÁ ‘m’ N˛y üƒmoÁ ∫zQÁ ‘l’ N˛y EúzqÁ EuáN˛ “ÁzTy@ “™ FÃ ∫zQÁ N˛Áz << Ï̂N˛Áƒ>>

(“Steepness”) ßy N˛“ ÃN˛oz “{@
∫zQÁ N˛y üƒmoÁ N{̨ Ãz rÁo N˛∫ÁzTz?

     N˛ÁÆ|N˛¬Áú

†åyYz uYfi ™ı utL TL ∫zQÁ N˛Á uåu∫qm N˛∫ GÃ ú∫ uÀso u§ãtÏEÁzÊ Ãz FÃ oÁu¬N˛Á N˛Áz úÓm| N˛yu\L@

x coordinate 0 1 2 3 4

y coordinate 0 2 4 6 8

“™åz tzQÁ uN˛ x Nz̨  uåtz|∆ÁÊN˛ ™ı ßy
úu∫ƒo|å EÁoÁ “{@  \§ y uåtz|∆ÁÊN˛ ™ı

y1 = 0 Ãz y2 = 2, N˛y §jo “Ázoy “{

Eo: y N˛Á úu∫ƒo|å = ........................

o§ ÃÊ§Êuáo ‘x’ N˛Á úu∫ƒo|å = ...

∴

\§ yuåtz|∆ÁÊN˛ ™ı y1 = 2 Ãz  y3 = 4 N˛y
§jo “Ázoy “{

o§ y uåtz|∆ÁÊN˛ ™ı úu∫ƒo|å = ..................

ÃÊ§Êuáo  x uåtz|∆ÁÊN˛ ™ı úu∫ƒo|å ............

Eo:

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

y uåtz|∆ÁÊN˛Áz ™ı úu∫ƒo|å
x uåtz|∆ÁÊN˛Áz ™ı úu∫ƒo|å

y uåtz|∆ÁÊN˛Áz ™ı úu∫ƒo|å
x uåtz|∆ÁÊN˛Áz ™ı úu∫ƒo|å
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EÁú ∫zQÁ Nz̨  tÓÃ∫z u§ãtÏEÁzÊ Ãz oÁu¬N˛Á N˛Áz ßu∫L

y N˛Á ™Ó¡Æ         x ™ı úu∫ƒo|å

2 1

Gú∫ÁzMo uN¿̨ ÆÁ N˛¬Áú Ãz EÁúåz MÆÁ uå…N˛ | uåN˛Á¬Á?

7.9.2  7.9.2  7.9.2  7.9.2  7.9.2  tÁz u§ãtÏEÁzÊ N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛y üƒmoÁ (Slope of a line joining Two Points)

™Áå ¬yu\L A(x1, y1) osÁ B(x2, y2) ∫zQÁ ‘l’ ú∫ uÀso tÁz u§ãtÏ “{ \{ÃÁ uN˛ uYfi ™ı t∆Á|ÆÁ
TÆÁ “{@
∫zQÁ N˛y üƒmoÁ =

   AB   N˛y üƒmoÁ = m = 
2 1

2 1

−
−

y y
x x

“™ üƒmoÁ N˛Áz ‘m’ Ãz t∆Á|LÂTz osÁ ∫zQÁ
‘l’ X - Eq ú∫ N˛Ázm θ  §åÁoy “{@

    Eo: ∫zQÁ Qlg AB ƒ“y N˛Ázm θ,  AC Nz̨  ÃÁs
ßy §åoÁ “{@

∴ tan θ =

=  2 1

2 1

BC
AC

−
=

−
y y
x x

∴  2 1

2 1
tan y y m

x x
−

θ = =
−

    Eo: ∴ m = 2 1

2 1
tan −

θ =
−

y y
x x

∫zQÁ Qlg AB   u\ÃNz̨  EÊuo™ u§ãtÏ (x1, y1) osÁ (x2, y2) “{ Æ“
GÃN˛y üƒmoÁ N˛Á ÃÓfi “ÁzTÁ@

Æut θ, X- Eq N z̨ ÃÁs §ååz ƒÁ¬Á N˛Ázm “Áz oÁz m = tan θ “ÁzTÁ@

Y

XX ′

Y ′

C
A(

,
)y 1

x 1

B(
)

x
y
2

2,

x x2 1- 

y y2 1- 

θ

y ™ı úu∫ƒo|å
x ™ı úu∫ƒo|å

y Nz̨  uåtz|∆ÁÊN˛ ™ı úu∫ƒo|å
x Nz̨  uåtz|∆ÁÊN˛ ™ı úu∫ƒo|å

N˛Ázm θ N˛y Ã©™ÏQ ßÏ\Á
N˛Ázm θ N˛y ÃÊTo ßÏ\Á

2 2
1

=
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GtÁ“∫m-22.  Æut ∫zQÁQlg Nz̨  EÊuo™ u§ãtÏ (2, 3) osÁ (4, 5) “Áz oÁz GÃN˛y üƒmoÁ rÁo N˛yu\L@

“¬ : ∫zQÁQlg Nz̨  u§ãtÏ (2, 3), (4, 5) “Áz oÁz GÃN˛y üƒmoÁ

2 1

2 1

5 3 2 1
4 2 2

− −
= = = =

− −
y ym
x x

∫zQÁ N˛y üƒmoÁ 1 “ÁzTy@

Æ“ N˛yu\L@

utL TL u§ãtÏEÁzÊ Ãz AB
HJJG

 N˛y üƒmoÁ rÁo N˛yu\L@
1. A(4, −6)  B(7, 2) 2. A(8, −4),  B(−4, 8)

3. A(−2, −5), B(1, −7)

     üÆnå N˛yu\L@

AB
HJJG

  ú∫ uÀso u§ãtÏEÁzÊ Ãz üƒmoÁ rÁo N˛yu\L@
1. A(2, 1),  B(2, 6) 2. A(−4, 2), B(−4, −2)
3. A(−2, 8), B(−2, −2)

4. Y- Eq Nz̨  Ã™ÁåÁão∫ ∫zQÁQlg AB
HJJG

 N˛y üƒmoÁ Nz̨  §Á∫z ™ı EÁú MÆÁ N˛“ıTz? MÆÁı?

     uƒYÁ∫ - uƒ™∆| N˛yu\L@

     AB
HJJG

 ∫zQÁ ú∫ uÀso u§ãtÏ A(3, 2), (−8, 2) “Áz oÁz GÃN˛y üƒmoÁ rÁo N˛yu\L@ Æut ∫zQÁ
X- Eq Nz̨  Ã™ÁåÁão∫ “Áz oÁz GÃN˛y üƒmoÁ MÆÁ “ÁzTy? MÆÁı?

Eúåz u™fiÁı Nz̨  ÃÁs FÃN˛y YYÁ| N˛yu\L@

GtÁ“∫m-23. u§ãtÏ P(2,5) osÁ Q(x, 3) Ãz TÏ\∫åz ƒÁ¬y ∫zQÁ N˛y üƒmoÁ  2 “Áz oÁz x N˛Á ™Áå rÁo
N˛yu\L@
“¬:    P(2, 5) osÁ Q(x, 3) Ãz TÏ\∫åz ƒÁ¬y ∫zQÁ N˛y üƒmoÁ 2 “{@

Æ“ÁÂ   x1 = 2,   y1 = 5,  x2 = x, y2 = 3

  PQ  üƒmoÁ = 2 1

2 1

3 5 2 2 2
2 2 2

− − − −
= = ⇒ =

− − − −
y y
x x x x x

⇒  −2 = 2x − 4 ⇒  2x = 2 ⇒  x = 1
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               E•ÆÁÃ - 7.4 - 7.4 - 7.4 - 7.4 - 7.4

1. utL TL u§ãtÏEÁzÊ N˛Áz \Ázgåz ƒÁ¬y ∫zQÁ N˛y üƒmoÁ rÁo N˛yu\L@
(i) (4, −8)  EÁ{∫ (5, −2)

(ii) (0, 0) EÁ{∫ ( 3,3)

(iii) (2a, 3b) EÁ{∫(a, −b)

(iv) (a, 0) EÁ{∫ (0, b)

(v) A(−1.4, −3.7), VWm B(−2.4, 1.3)

(vi) A(3, −2), VWm B(−6, −2)

(vii)
1A 3 , 3 ,
2

⎛ ⎞−⎜ ⎟
⎝ ⎠

VWm
1B 7, 2
2

⎛ ⎞−⎜ ⎟
⎝ ⎠

(viii) A(0, 4), B(4, 0)

               Euou∫Mo E•ÆÁÃ (Optional Exercise)

        [Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“Î “{@]
1. LN˛ ƒw N˛Á Nz̨ ã¸ Q, Y- Eq ú∫ uÀso “{@ Æ“ ƒw u§ãtÏ (0, 7) osÁ (0, −1) Ãz TÏ\∫oÁ “{@

Æ“ ƒw X- Eq N˛Áz áåÁn™N˛ ut∆Á ™ı u§ãtÏ (P, 0) ú∫ N˛ÁboÁ “{@ oÁz ‘P’ N˛Á ™Ó¡Æ MÆÁ
“ÁzTÁ?

2. ΔABC u§ãtÏ A(2, 3), B(−2, −3), C(4, −3) Ãz uåu™|o “{@ N˛Ázm A N˛Á Ã™tΩuƒßÁ\N˛ N˛Á ßÏ\Á
BC ú∫ N˛bÁå u§ãtÏ MÆÁ “ÁzTÁ?

3. Ã™§Á“Ï ΔABC N˛y LN˛ ßÏ\Á BC  X- Nz̨  Ã™ÁåÁão∫ “{@ ßÏ\Á BC, CA osÁ AB N˛y üƒmoÁ
rÁo N˛yu\L@

4. LN˛ Ã™N˛Ázm ufißÏ\ N˛y ßÏ\ÁÆı ‘a’ osÁ ‘b’ “{ \“ÁÂ a > b. Ãz Æut Ã™N˛Ázm N˛Áz Ã™tΩuƒßÁu\o
N˛∫ıTz oÁz uåtz|∆ÁÊN˛ [ÆÁu™uo N˛y Ã“ÁÆoÁ Ãz ZÁzbz ufißÏ\ Nz̨  ¬Ê§ Nz̨ ã¸ N˛y tÓ∫y rÁo N˛yu\L@

5. ∫zQÁ 2x + 3y − 6 = 0 Ãz ™Ó¬ u§ãtÏ ú∫ §ååz ƒÁ¬z ufißÏ\ N˛Á TÏªnƒ Nz̨ ã¸ rÁo N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁ

T¿Á¢˛ úzú∫ N˛y Ã“ÁÆoÁ Ãz ∫zQÁQlg N˛Áz EãoT|o uƒßÁu\o N˛∫åz ƒÁ¬z uåtz|∆ÁÊN˛ u§ãtÏEÁı N˛Áz
rÁo N˛yu\L @
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          “™åz MÆÁ YYÁ| N˛y@

1. tÁz u§ãtÏ P(x1, y1) osÁ Q(x2, y2) Nz̨  ™ÜÆ tÓ∫y ( ) ( )2 2
2 1 2 1x x y y− + −  “ÁzTy@

2. ™Ó¬ u§ãtÏ Ãz u§ãtÏ P(x, y) N˛y tÓ∫y 2 2x y+  “ÁzTy@

3. Y- Eq Nz̨  Ã™ÁåÁÊo∫ ∫zQÁ ú∫ uÀso tÁz u§ãtÏ  (x1, y1) osÁ (x1, y2) N˛y tÓ∫y |y2 - y1| “ÁzTy@

4. X - Eq Nz̨  Ã™ÁåÁÊo∫ ∫zQÁ ú∫ uÀso tÁz u§ãtÏ (x1, y1) osÁ (x2, y2) N˛y ™ÜÆ tÓ∫y |x2 - x1|

“ÁzTy@

5. u§ãtÏ P(x, y) Nz̨  uåtz|∆ÁÊN˛ \Áz A (x1, y1) osÁ B(x2, y2) N˛Áz u™¬Áåz ƒÁ¬y ∫zQÁ Nz̨  EÊoT|o

m1 : m2  Nz̨  EåÏúÁo ™ı uƒßMo N˛∫oy “{ oÁz P(x, y)  = 
1 2 2 1 1 2 2 1

1 2 1 2

,  m x m x m y m y
m m m m

⎡ ⎤+ +
⎢ ⎥+ +⎣ ⎦

.

6. u§ãtÏ P(x1, y1) osÁ (x2, y2) N˛Áz u™¬Áåz ƒÁ¬y ∫zQÁ N˛Á ™ÜÆ u§ãtÏ 1 2 1 2, 
2 2

x x y y+ +⎛ ⎞
⎜ ⎟
⎝ ⎠

“ÁzTÁ@

7. ufißÏ\ N˛y ™uÜÆN˛ÁEÁzÊ N˛Á üuoXZzuto u§ãtÏ TÏªnƒ Nz̨ ã¸ “ÁzoÁ “{ Eo: TÏªnƒ Nz̨ ã¸ Nz̨  uåtz|∆ÁÊN˛

1 2 3 1 2 3, 
3 3

x x x y y y+ + + +⎛ ⎞
⎜ ⎟
⎝ ⎠

“ÁıTz@ \“ÁÂ (x1, y1) (x2, y2) osÁ (x3, y3) ufißÏ\ Nz̨  ∆y | “ÁıTz@

8. ufißÏ\ N y̨ ™uÜÆN Ą́EÁzÊ N Ą́z 2 : 1 Nz̨  EåÏúÁo ™ı uƒßÁu\o N˛∫åz ƒÁ¬Á u§ãtÏ TÏªnƒ Nz̨ ã̧  N˛“¬ÁoÁ “{@

9. u§ãtÏ  (x1, y1) (x2, y2) osÁ (x3, y3) Ãz §ååz ƒÁ¬z ufißÏ\ N˛Á qzfi¢˛¬

1
2  |x1 (y2 - y3) + x2 (y3 - y1) + x3 (y1 - y2)|  “ÁzTÁ@

10. “z∫zå Nz̨  ÃÓfi tΩƒÁ∫Á ufißÏ\ N˛Á qzfi¢˛¬

A =  ,  ∵   s = 

11. u§ãtÏ (x1,  y1) osÁ (x2,  y2)  N˛Áz u™¬Áåz ƒÁ¬y ∫zQÁ N˛y üƒmoÁ m = 
2 1

2 1

y y
x x

−
− , ( x1 ≠  x2)

“ÁzTy@
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8.1   8.1   8.1   8.1   8.1   üÀoÁƒåÁ
uÀåSáÁ Nz̨  V∫ Nz̨  úyZz EÁÂTå

™ı LN˛ ¬©§Á úzg “{@ ƒ“ GÃ úzg N˛y
HÂYÁF| rÁo N˛∫åÁ YÁ“oy “{, ¬zuN˛å
GÃz Æ“ å“Î úoÁ “{ uN˛ ƒ“ N{̨ Ãz
rÁo uN˛ÆÁ \ÁoÁ “{@ FÃ §yY GÃNz̨
™Á™Á V∫ úáÁ∫z@ uÀåSáÁ åz GåÃz d¥úm
H$s HÂYÁF| rÁo N˛∫åz ™ı Ã“ÁÆoÁ N˛∫åz N˛Á EåÏ∫Ázá uN˛ÆÁ@ Gã“Áıåz LN˛ ú¬ Nz̨  u¬Æz ÃÁzYN˛∫ GÃz
LN˛ tú|m ¬Áåz N˛Áz N˛“Á@ Gã“Áıåz GÃN˛Áz úzg Nz̨  EÁáÁ∫ Ãz NĮ̈ Z tÓ∫y ú∫ ∫QÁ@ GÃNz̨  ú≈YÁo Gã“Áıåz
uÀåSáÁ N˛Áz tú|m Nz̨  tÓÃ∫y EÁz∫ LzÃz ÀsÁå ú∫ Qgz ∫“åz N˛Áz N˛“Á \“ÁÂ Ãz ƒ“ úzg Nz̨  Hú∫y Ão“
N˛Áz túm| ™ı tzQz@

Hú∫ §oÁÆz TÆz EåÏÃÁ∫ \§ “™ AB (¬gN˛y) Ãz tú|m (C) oN˛ EÁ{∫ tú|m Ãz úzg (DE)
oN˛ uYfi QÎYıTz oÁz “™ ΔABC EÁ{∫ ΔDEC N˛Á uå∫yqm N˛∫ıTz@ E§, EÁú Få tÁz ufißÏ\Áı Nz̨  §Á∫z
™ı MÆÁ N˛“ıTz? MÆÁ Æz EåÏøú “{? å“Î, MÆÁıuN˛ GåN˛Á EÁN˛Á∫ Ã™Áå “Ázåz ú∫ ßy GåN˛Á úu∫™Ám
ußãå “{@ Gã“ı MÆÁ N˛“Á \ÁoÁ “{ u\åN˛Á EÁN˛Á∫ Ã™Áå “Áz ¬zuN˛å úu∫™Ám ußãå “Áz? LzÃz ufißÏ\
Ã™øú EÁNw̨ uoÆÁÂ N˛“¬Áoz “̄@ MÆÁ EÁú EåÏ™Áå ¬TÁoz “̄ uN˛ úzgÁı N˛y HÂYÁF| úƒ|o ÆÁ tÓ∫Às
ƒÀoÏEÁzÊ \{Ãz ÃÓÆ| N˛y tÓ∫y N{̨ Ãz rÁo N˛y \ÁÆzTy?

• h_ d¥úmm| VWm H$s D§$MmB© H¡$go kmV H$a gH$Vo h¡?
• ~hþV Xþa dmcr dñVwE± O¡go gẁ © VWm MÝÐ H$s Xþar h_ H¡$go kmV H$a gH$Vo h¡?
MÆÁ EÁú ÃÁzYıTz uN˛ LzÃy tÓu∫ÆÁÂ ™Áúå bzú Ãz rÁo N˛y \ÁÆıTy? ÃnÆ oÁz Æ“ “{ uN˛ Æz Ãßy

HÂYÁFÆÁÂ EÁ{∫ tÓu∫ÆÁÂ NĮ̈ ub¬ ÆÁ bzjÁ-™zjÁ ™Áúå Nz̨  uƒYÁ∫ Ãz ™Áúy \Áoy “̄ \Áz EÁNw̨ uoÆÁı N˛y
Ã™øúoÁ Nz̨  uÃtΩáÁão ú∫ EÁáÁu∫o “{@
8.2  8.2  8.2  8.2  8.2  Ã™øú EÁNw̨ uoÆÁÂ (Similar Figures)

Gú∫ÁzMo ƒÀoÏ (N˛Á∫) N˛Á uå∫yqm N˛yu\L@
Æut GÃN˛y YÁ‰gÁF| N˛Áz ƒ“y ∫Qoz “ÏÆz, ¬©§ÁF| N˛Áz tÏTåÁ uN˛ÆÁ \ÁÆ oÁz ƒ“ uYfi (ii) N˛y o∫“ utQzTÁ@

A

B C

D

E

(iii)

Similar Triangles8 Ã™øú ufißÏ\
(Similar Triangles)

EÜÆÁÆ

(i) (ii)

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m
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(i)
(ii) (iii)

uYfi (i) ™ı Æut ¬©§ÁF| N˛Áz ƒ“y ∫Qoz “ÏÆz YÁ{gÁF| N˛Áz tÏTåÁ N˛∫ı oÁz ƒ“ uYfi (iii) \{ÃÁ utQzTÁ@
E§, uYfi (i) EÁ{∫ (iii) Nz̨  §Á∫z ™ı EÁú MÆÁ N˛“ıTz? MÆÁ Æz uYfi(i) Nz̨  \{Ãz “̄? “™ tzQoz “̄

uN˛˛ Æz uYfi Eúåz u§Tgz “ÏÆz øú ™ı “̄@ MÆÁ EÁú Gã“ı Ã™øú N˛“ıTz? å“Î, GåN˛y EÁNw̨ uo Ã™Áå
“{ ¬zuN˛å ƒz Ã™øú å“Î “̄@

ÃÁzuYÆz, LN˛ ¢˛ÁzbÁzT¿Á¢˛∫ MÆÁ N˛∫oÁ “ÁzTÁ \§ ƒ“ LN˛ “y u¢˛¡™ (åzTzubƒ) Ãz uƒußãå
úu∫™Ám Nz̨  ¢˛ÁzbÁz ZÁúoÁ “ÁzTÁ? EÁú Àb̄ú úu∫™Ám, úÁÃúÁzb| úu∫™Ám EÁ{∫ úÁzÀb N˛Ág| úu∫™Ám Nz̨
¢˛ÁzbÁz Nz̨  §Á∫z ™ı ÃÏåz “ÁıTz@ ƒ“ ÃÁ™ÁãÆo: LN˛ ZÁzbz úu∫™Ám \{Ãz 35 u™.u™. §gz úu∫™Ám \{Ãz 45
u™.u™. (ÆÁ 55u™.u™.) N˛Á §åÁoÁ “{@ “™ uå∫yqm N˛∫ıTz uN˛ ZÁzbz ¢˛ÁzbÁz N˛y “∫ ∫zQÁQlg N˛Áz
35 : 45 (ÆÁ 35 : 55). Nz̨  EåÏúÁo ™ı §jÁÆÁ TÆÁ “{@ EÁTz “™ tzQoz “̄ uN˛ Æz tÁz ¢˛ÁzbÁz \Áz ußãå
úu∫™Ám Nz̨  oÁz “̄, ¬zuN˛å GåNz̨  N˛Ázm ÃÊ¬Så Ã™Áå “̄@ FÃu¬Æz Æz ¢˛ÁzbÁz <<Ã™øú>> “̄@

FÃy o∫“ [ÆÁu™uo ™ı tÁz §“ÏßÏ\ u\åN˛y ßÏ\Á N˛y ÃÊPÆÁ Ã™Áå “Áz ƒz Ã™øú “Ázoz “̄ Æut
GåNz̨  ÃÊTo N˛Ázm Ã™Áå “Áz EÁ{∫ ÃÊTo ßÏ\ÁÆı ƒ“y uå…úu EÁ{∫ Ã™ÁåÏúÁo ™ı “Áz@

§“ÏßÏ\ u\ÃN˛y Ãßy ßÏ\ÁLÂ EÁ{∫ N˛Ázm Ã™Áå “Áz ƒ“ Ã™§“ÏßÏ\  (Regular Polygon) N˛“¬ÁoÁ “{@
ÃÊTo N˛ÁzmÁı N˛Á EåÏúÁo LN˛ <<™Áúå Nz̨  t¬y¬>> (Scale factor) or (representative factor)

\{ÃÁ uåtz|u∆o N˛∫oÁ “{@ ƒÁÀouƒN˛ \yƒå ™ı ßƒå uå™Á|m Nz̨  N˛ÁÆ| ™ı åy¬Á ZÁú (blue print) FÃy
<<™ÁúÁå Nz̨  t¬y¬>> Nz̨  GúÆÁzT Ãz uN˛ÆÁ \ÁoÁ “{@

     ÃÁzuYL, YYÁ| N˛yu\L EÁ{∫ u¬uQL@

  MÆÁ EÁú Eúåz t{uåN˛ \yƒå Nz̨  NĮ̈ Z GtÁ“∫m tıTz \“ÁÂ ú∫ <<™Áúå Nz˛ t¬y¬>> N˛Á GúÆÁzT uN˛ÆÁ \Á ∫“Á “{?

u\ÃN˛y ßÏ\ÁEÁzÊ N˛y ÃÊPÆÁ Ã™Áå “Áz ƒz Ãßy §“ÏßÏ\ Ã™øú “Ázoz “̄@ GtÁ“∫m Nz̨  u¬Æz, Ãßy
ƒT| Ã™øú “̄, Ãßy Ã™§Á“Ï ufißÏ\ Ã™øú “̄, EÁut@

Ã™Áå ufi[ÆÁ ƒÁ¬z ƒw EåÏøú “Ázoz “̄ EÁ{∫ ußãå ufi[ÆÁ Nz̨  EåÏøú å“Î “Ázoz “̄@ ¬zuN˛å Ãßy
ƒw‹ÁÁzı N˛y EÁNw̨ uo VWm _mn Ã™Áå “Ázåz Nz̨
N˛Á∫m ƒz Ãßy Ã™øú “̄@

“™ N˛“ıTz uN˛ Ãßy EåÏøú uYfi
Ã™øú “̄, ¬zuN˛å Ã™øú uYfi EåÏøú
∫“åÁ EÁƒ≈ÆN˛ å“Î “{@ Ã™øú ƒT| Ã™øú ufißÏ\    Ã™øú ƒw
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uYfiÁı N˛y Ã™øúoÁ N˛Áz eyN˛ Ãz Ã™^åz Nz̨  u¬Æz, “™ uå©å N˛ÁÆ|uƒuá N˛∫ıTz@

      N˛ÁÆ|uƒuá :

EÁú N˛y N˛qÁ ™ı LN˛ ™z„\ ú∫ úÁ∫t∆y| õ¬ÁuÀbN˛ N˛Á bÏN ‰̨gÁ Zo Ãz
HÜƒÁ|á∫ ¬bN˛ÁFL@ uå¬Êu§o u§ÊtÏ ú∫ LN˛ üN˛Áu∆o §¡§ ¬bN˛ÁFL@ LN˛
N˛Ág|§Ázg| N˛Áz §“ÏßÏ\ N˛Áz ABCD N˛Áz N˛Áb N˛∫ úÁ∫t∆y| ∆yb ú∫ ¬TÁFL@
GÃN˛y §Á“∫y u§ÊtÏEÁzÊ Ãz YoÏßÏ|\ ABCD §åzTÁ@ YoÏßÏ|o N˛y ú∫ZÁF| N˛y
øú∫zQÁ N˛Áz A′ B′ C′ D′  Ãz EÊuN˛o N˛yu\L@

E§ Æ“ YoÏßÏ|\ A′ B′ C′ D′  YoÏßÏ|\ ABCD N˛Á EÁƒá|N˛
(magnification) ÆÁ uƒÀoÁ∫ (Enlargement) øú “{@ EÁTz, “™ tzQoz “̄ uN˛ A′  OA ú∫ “{ \“ÁÂ ‘O’

§¡§ “{, B′ OB  ú∫ “{, C′ , OC  ú∫ EÁ{∫ D′  OD  ú∫ “{@ YoÏßÏ|\ ABCD EÁ{∫ A′ B′ C′ D′Ã™Áå
EÁNw̨ uo Nz̨  “̄ ¬zuN˛å ußãå úu∫™Ám Nz̨  “̄@

A N˛Á ÃÊTo ∆y | A′  “{ EÁ{∫ “™ FÃz A′ ↔  A. Ãz ÃÓuYo N˛∫ıTz@ FÃy o∫“ B′ ↔B, C′ ↔

C EÁ{∫ D′ ↔D “̄@

N˛ÁzmÁı EÁ{∫ ßÏ\ÁEÁzÊ N˛Áz eyN˛ Ãz ™Áúåz ú∫ “™ Æ“ \ÁÂY N˛∫ıTz uN˛,

(i) A = A′∠ ∠ , B = B′∠ ∠ , C = C′∠ ∠ , D = D′∠ ∠ EÁ{∫

(ii) AB BC CD DA
A B B C C D D A

= = =
′ ′ ′ ′ ′ ′ ′ ′

.

Æ“ §¬ tzoÁ “{ uN˛ tÁz §“ÏßÏ\ u\ÃN˛y ßÏ\ÁEÁzÊ N˛y ÃÊPÆÁ Ã™Áå “Áz ƒz Ã™øú “Ázoz “̄ Æut

(i) ÃÊTo Nz̨  Ãßy N˛Ázm Ã™Áå “Áz EÁ{∫

(ii) Ãßy ÃÊTo N˛y ßÏ\ÁÆı Ã™ÁåÏúÁo ™Êz “Áı@

MÆÁ LN˛ ƒT|, EÁÆo Nz̨  Ã™øú “̄? tÁzåÁı uYfiÁı ™ı ÃÊTo-N˛Ázm Ã™Áå “̄ ¬zuN˛å ÃÊTo-ßÏ\ÁÆı
EåÏúÁo ™ı å“Î “̄@ FÃu¬L, Æz Ã™øú å“Î “̄@ §“ÏßÏ\ Ã™øú “Ázåz Nz̨  u¬Æz Gú∫ÁzMo N˛ÁzF| LN˛
uåÆ™ úÆÁ|õo å“Î “{, tÁzåÁı uåÆ™ ÃÊowõo “ÁzåÁ YÁu“L@

     ÃÁzuYL - YYÁ| N˛yu\L@

• MÆÁ EÁú N˛“ıTz uN˛ LN˛ ƒT| EÁ{∫ LN˛ Ã™YoÏßÏ|\ Ã™øú “{? Eúåz u™fiÁı Ãz YYÁ|
N˛yu\L

• Š`m Xmo Am`mV g_én hmoVo h¡?

A B

CD ′A ′B
′C′D

O
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Æ“ N˛yu\L

  1. Ã™øú “{ ÆÁ å“Î Ãz u∫Mo ÀsÁå N˛y úÓuo| N˛yu\L@
(i) Ãßy ƒT| ........................ “̄@
(ii) Ãßy Ã™§Á“Ï ufißÏ\ ........................ “{@
(iii) Ãßy Ã™tΩuƒ§Á“Ï ufißÏ\ ........................ “{@
(iv) tÁz §“ÏßÏ\ u\ÃN˛y ßÏ\ÁEÁzÊ N˛y ÃÊPÆÁ Ã™Áå “Áz ...................... “̄ Æut GåNz̨

ÃÊTo Nz̨  N˛Ázm Ã™Áå “̄ EÁ{∫ ÃÊTo N˛y ßÏ\ÁÆı Ã™Áå “̄@

2. uå©å N˛så ™ı ÃnÆ / EÃnÆ N˛Á{å Ãz “{ u¬uQL
(i) N˛ÁzF| tÁz Ã™øú uYfi EåÏøú “̄@
(ii) N˛ÁzF| tÁz Eåøú uYfi Ã™øú “̄@
(iii) tÁz §“ÏßÏ\ Ã™øú “̄ Æut GåNz̨  ÃÊTo Nz̨  N˛Ázm Ã™Áå “̄@

3. uå©å \ÁzugÆÁı Nz̨  tÁz GtÁ“∫m tyu\Æz@
(i) Ã™øú uYfi (ii) EÃ™øú uYfi

8.3 8.3 8.3 8.3 8.3 ufißÏ\Áı N˛y Ã™øúoÁ (Similarity of Triangles)

uÀåSáÁ tΩƒÁ∫Á úz‰g N˛y EÁzHÂYÁF| rÁo N˛∫åz ƒÁ¬z GtÁ“∫m ™ı “™åz tÁz ufißÏ\ QÎYz “̄ \Áz
Ã™øúoÁ Nz̨  uÃtΩáÁão N˛Áz ütu∆|o N˛∫oz “̄@

(i) ÃÊTo Nz̨  N˛Ázm Ã™Áå “̄ EÁ{∫
(ii) ÃÊTo N˛y ŵOmAm| H$s cå~mB© Ã™ÁåÏúÁo ™Êz “̄@

ΔABC EÁ{∫ ΔDEC  N˛y üÀoÁƒåÁ ™ı
A∠  = D∠ , B∠  = E∠ , ACB = ECD∠ ∠

Æ“ ßy “{ uN˛ DE EC DC =  =  = K
AB BC AC  (uÀs∫ÁÊN˛)

EsÁ|oΩ ΔABC,  ΔDEC Nz̨  Ã™øú “̄@
ÃÁÊNz̨ uoN˛ øú Ãz “™ FÃ üN˛Á∫ u¬QıTz : ΔABC ~  ΔDEC
(uY—å  ‘~’ Ã™øú újÁ \ÁoÁ “{@)
MÆÁı uN˛ “™åz K N˛Áz uÀs∫ÁÊN˛ N˛“Á “{, FÃu¬Æz

Æut  K > 1 “™ı √ÆÁúN˛ uYfi üÁõo “ÁıTz@
    K = 1 “™ı EåÏøú uYfi üÁõo “ÁıTz@
   K < 1 “™ı ZÁzbz uYfi üÁõo “ÁıTz@

A

B C

D
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EÁTz, ΔABC EÁ{∫ ΔDEC ™ı ÃÊTo N˛y ßÏ\ÁLÂ Ã™Áå “̄@ FÃu¬Æz
Æz Ã™N˛ÁzmyÆ ufißÏ\ N˛“¬Áoz “̄@ tÁz Ã™N˛ÁzmyÆ ufißÏ\ N˛y˛ ÃÊTo
ßÏ\ÁEÁzÊ N˛Á EåÏúÁo ÃtÁ Ã™Áå “ÁzoÁ “{@ FÃz uÃtΩá N˛∫åz Nz̨  u¬Æz “™
<<™Á{u¬N˛ Ã™ÁåÏúÁo ü™zÆ>> N˛Á GúÆÁzT N˛∫ıTz@ Æ“ <<sz¡Ã ü™zÆ>> Ãz
üYu¬o “{@

™Á{u¬N˛ Ã™ÁåÏúÁo ü™zÆ ÆÁ sz¡Ã ü™zÆ Ã™^åz Nz̨  u¬Æz “™ uå©å
uN¿̨ ÆÁ-N˛¬Áú N˛∫ıTz@

     uN¿̨ ÆÁuƒuá

LN˛ ø¬tÁ∫ N˛ÁT„\ ¬zN˛∫ GÃ ú∫ N˛ÁzF| LN˛ ∫zQÁ N˛Áz
EÁáÁ∫ ™Áå N˛∫ LN˛ ufißÏ\ QÎuYÆz@  Δ ABC N˛Áz N˛F| ∫zQÁÆı
N˛ÁbıTy@ Gå™ı Ãz LN˛ ∫zQÁ N˛Áz YÏåN˛∫ ƒ“ ßÏ\Á AB EÁ{∫ AC N˛Áz
\“ÁÂ u™¬oy “{ ƒ“ÁÂ P EÁ{∫ Q EÊuN˛o N˛yu\L@

AP
PB

 EÁ{∫ AQ
QC

 N˛Á EåÏúÁo rÁo N˛yu\L@ EÁú MÆÁ uå∫yqm

N˛∫ıTz? EåÏúÁo Ã™Áå “Ázoz “̄@ MÆÁı? MÆÁ Æ“ ÃtÁ ÃnÆ “{? uƒußãå üuoXZzty ∫zQÁEÁzÊ Nz̨  ÃÁs
üÆÁÃ N˛yu\L@ “™ı úoÁ “{ uN˛ ø¬tÁ∫ N˛ÁT„\ ú∫ Ãßy ∫zQÁÆı Ã™ÁåÁão∫ “̄, EÁ{∫ “™ tzQoz “̄
uN˛ EåÏúÁo “™z∆Á Ã™Áå “{@

∴  ΔABC ™ı Æut PQ || BC oÁz AP
PB

 = AQ
QC

 Æ“ ™Á{u¬N˛ Ã™ÁåÏúÁo ü™zÆ N˛Á uå…N˛ | “{@

8.3.1 8.3.1 8.3.1 8.3.1 8.3.1 ™Á{u¬N˛ Ã™ÁåÏúÁo ü™zÆ (sz¡Ã ü™zÆ) (Basic Proportionality Theorem (Thales
Theorem))

ü™zÆ-8.1 : ufißÏ\ N˛Áz LN˛ ßÏ\Á N z̨ Ã™ÁÊo∫ Æut ∫zQÁ QÎYy \ÁÆ \Áz EãÆ tÁz ßÏ\ÁEÁzÊ Nz̨  uƒußãå
u§ãtÏEÁzÊ ú∫ üuoXZzt N˛∫oy “{, oÁz ƒz tÁz ßÏ\ÁÆı Ã™Áå EåÏúÁo ™ı uƒßÁu\o “ÁıTz@
utÆÁ TÆÁ “{ : ΔABC ™ı  DE || BC “{ \Áz ßÏ\Á AB EÁ{∫ AC N˛Áz D EÁ{∫ E ú∫ üuoXZzt N˛∫oy “̄@

uÃtΩá N˛∫åÁ “{ (RTP) : 
AD AE=
DB EC

∫YåÁ: B, E EÁ{∫ C, D N˛Áz u™¬ÁN˛∫, DM ⊥ AC EÁ{∫
EN ⊥  AB. N˛y ∫YåÁ N˛yu\L@

Gúúu: ΔADE N˛Á qzfi¢˛¬ = 
1 AD EN
2

× ×

ΔBDE N˛Á qzfi¢˛¬ = 
1 BD EN
2

× ×

A

P Q

B C

A
N M

D E

B C

™Á{u¬N˛ EåÏúÁo uÃtΩáÁÊo
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FÃu¬Æz,                        

1 AD EN AD2
1 BDBD EN
2

× ×
= =

× ×
...(1)

u¢˛∫ ßy  ΔADE N˛Á qzfi¢˛¬  = 1 AE DM
2

× ×

ΔCDE N˛Á qzfi¢˛¬ = 
1 EC DM
2

× ×

                    

1 AE DM AE2
1 ECEC DM
2

× ×
= =

× ×
...(2)

ÜÆÁå tyu\Æz uN˛ ΔBDE EÁ{∫ ΔCDE LN˛ “y EÁáÁ∫ DE ú∫ “{ EÁ{∫ Ã™ÁÊo∫ ∫zQÁÆı  BC EÁ{∫
DE Nz̨  ™ÜÆ “̄@

FÃu¬Æz qz. (ΔBDE)  =  qz. (ΔCDE) ...(3)

(1) (2) EÁ{∫ (3), Ãz “™ üÁõo N˛∫ıTz
AD AE=
DB EC

FÃ o∫“ uÃtΩá uN˛ÆÁ TÆÁ@

MÆÁ Gú∫ÁzMo ü™zÆ N˛Á uƒ¬Áz™ (converse) ÃnÆ “{? FÃN˛Á ú∫yqm N˛∫åz Nz̨  u¬Æz “™ uå©å
N˛ÁÆ| N˛¬Áú N˛∫ıTz@

          N˛ÁÆ|uƒuá :

EÁúN y̨ N Ą́úy ™ı LN˛ N Ą́zm XAY QÎuYL EÁ{∫ uN˛∫m AX, ú∫ B1, B2, B3, B4 EÁ{∫ B u§ãtÏ EÊuN˛o
N y̨u\L \Áz Ã™Áå tÓ∫y ú∫ “{@ u\ÃÃz AB1 = B1B2 = B2B3 = B3B4 = B4B = 1Ãz.™y. (¬TßT)

FÃy o∫“ uN˛∫m AY,  ú∫ C1, C2, C3, C4 EÁ{∫ C EÊuN˛o N˛yu\L u\ÃÃz

AC1 = C1C2 = C2C3 = C3C4 = C4C = 2 Ãz.™y. (¬TßT)

B1, C1 EÁ{∫ B, C. N˛Áz u™¬ÁFL@

uå∫yqm N˛yu\L uN˛ 1 1

1 1

AB AC 1=
B B C C 4

=  EÁ{∫ B1C1 || BC

Δ ADE N˛Á qzfi¢˛¬

Δ BDE N˛Á qzfi¢˛¬

qz. Δ ADE

qz. Δ BDE

SCERT TELA
NGANA



Ã™øú ufißÏ\ 2 0 12 0 12 0 12 0 12 0 1

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

FÃy o∫“ B2C2, B3C3 EÁ{∫ B4C4,  N˛Áz u™¬Áåz ú∫ EÁú tzQoz “̄ uN˛

2 2

2 2

AB AC 2=
B B C C 3

=    EÁ{∫

3 3

3 3

AB AC 3=
B B C C 2

=   EÁ{∫

4 4

4 4

AB AC 4=
B B C C 1

=    EÁ{∫

C1B1 || C2B2 || C3B3 || C4 B4 || CB N˛y \ÁÂY N˛yu\L?

FÃ Ãz “™ı ƒ“ ü™zÆ üÁõo “ÁzTÁ \Áz sz¡Ã ü™zÆ N˛Á uƒ¬Áz™ “{@

ü™zÆ-8.2 : Æut LN˛ ∫zQÁ ufißÏ\ N˛y tÁz ßÏ\ÁEÁzÊ N˛Áz Ã™Áå EåÏúÁo ™ı uƒßÁu\o N˛∫oy “{ oÁz ƒ“
∫zQÁ oyÃ∫y ßÏ\Á Nz̨  Ã™ÁÊo∫ “{@

utÆÁ TÆÁ “{: ΔABC, ™ı LN˛ ∫zQÁ DE QÎYy TF| u\ÃÃz AD AE
DB EC

=

uÃtΩá N˛∫åÁ “{ (RTP): DE || BC

Gúúu: ™Áå ¬yu\L DE, BC Nz̨  Ã™ÁÊo∫ å“Î “{ DE1 N˛Áz BC Ãz
Ã™ÁÊo∫ QÎuYÆz@

u\Ã Ãz AD AE
DB E C

′
=

′     (MÆÁı?)

AE AE
EC E C

′
∴ =

′    (MÆÁzÊ?)

tÁzåÁı EÁz∫ 1 \Ázgåz ú∫, “™ tzQoz “̄ uN˛ E EÁ{∫E′  LN˛ tÓÃ∫z ú∫ “Ázoz “̄@ (MÆÁı?)

          üÆÁÃ N˛yu\L@

1. ΔPQR ú∫ tÁz u§ãtÏ E EÁ{∫ F N¿̨ ™∆: tÁz ßÏ\ÁLÂ PQ EÁ{∫ PR ú∫ “̄@ uå©å ™ı ünÆzN˛ Nz̨  u¬Æz
Æ“ N˛så tyu\L uN˛   EF ||QR “{ ÆÁ å“Î?

(i) PE = 3.9 Ãz.™y.  EQ = 3 Ãz.™y.  PF = 3.6 Ãz.™y. EÁ{∫ FR = 2.4 Ãz.™y.

(ii) PE = 4 Ãz.™y.  QE = 4.5 Ãz.™y.  PF = 8 Ãz.™y. EÁ{∫  RF = 9 Ãz.™y.

(iii) PQ = 1.28 Ãz.™y. PR = 2.56 Ãz.™y.    PE = 1.8 Ãz.™y. EÁ{∫ PF = 3.6 Ãz.™y.

Y

C1

A B1

C2
C3

C
C4

B2 B3 B4 B X

A

D E
E1

B C
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2. uå©å uYfi ™ı DE || BC.
(i) EC rÁo N˛yu\L (ii) AD rÁo N˛yu\L

∫YåÁÆı : ∫zQÁ Qlg N˛Áz uƒßÁu\o N˛∫åÁ (sz¡Ã ü™zÆ Nz̨  GúÆÁzT Ãz)
™ÁáÏ∫y åz LN˛ ∫zQÁ Qlg QÎYy@ ƒ“ FÃ ∫zQÁ Qlg N˛Áz 3 : 2 ™ı

uƒßÁu\o N˛∫åÁ YÁ“oy “{@ GÃåz LN˛ úb∫y Ãz GÃN˛Áz ™Áú N˛∫ EÁƒ≈ÆN˛
EåÏúÁo ™ı uƒßÁu\o uN˛ÆÁ@ FÃ §yY GÃN y̨ §gy §“å ƒ“ÁÂ EÁF|@ GÃåz Æ“
tzQÁ EÁ{∫ ™ÁáÏ∫y N Ą́z ÃÏ̂ Áƒ utÆÁ uN˛ ƒ“ ∫zQÁQlg N Ą́z u§åÁ ™Áúz, EÁƒ≈ÆN˛
EåÏúÁo ™Êz uƒßÁu\o N˛∫ı@ ™ÁáÏ∫y YÁ̄N˛ TF| EÁ{∫ GÃN y̨ §“å N Ą́z, LzÃÁ N˛∫åz
™Êz Ã“ÁÆoÁ ™ÁÂTy@ GÃN y̨ §“å åz Ã™ Á̂ÆÁ@ EÁú ßy uå©å N Ą́Æ|N˛¬Áú tΩƒÁ∫Á
N˛∫ úÁÆıTz@

          N˛ÁÆ|uƒuá :
ø¬tÁ∫ N˛Áúy Ãz LN˛ N˛ÁT„\ ¬yu\L@ åyYz N˛y ∫zQÁEÁzÊ

Ãz EÁ∫Êß N˛∫oz “ÏÆz 0, 1, 2, 3, ...  ÃÊPÆÁLÂ EÊuN˛o N˛yu\L@
LN˛ ™ÁzbÁ N˛Ág|-úzú∫ ¬zN˛∫ ∫zQÁQlg AB Nz̨  ÃÁs

∫QN˛∫ GÃN˛y ¬©§ÁF| N˛Áz N˛Ág| N˛y ¬©§ÁF| Nz̨  ÃÁs u™¬ÁFL@
A EÁ{∫ B Nz̨  ÃÊTo u§ãtÏ N˛Ág| ú∫ A1 EÁ{∫ B1 “ÁıTz@

E§ A1  N˛Áz ∫zQÁÊuN˛o úzú∫ Nz̨  ∆ÓãÆ N˛y ∫zQÁ ú∫
∫QN˛∫ N˛Ág| N˛Áz A1 Nz̨  ÃÁs LzÃÁ VÏ™ÁFL \§ oN˛ B1

úÁÂYƒy ∫zQÁ ú∫ å u™¬z (3 + 2).
\§ oyÃ∫y ∫zQÁ ¢{̨ ¬-N˛Ág| N˛Áz ZÓoy “{ o§ GÃz P1 Ãz EÊuN˛o N˛yu\L@
utÆz TÆz ∫zQÁQlg ú∫ N˛Ág| ∫QN˛∫ P1  oN˛ “bÁFL EÁ{∫ u§ãtÏ ‘P’ Ãz EÊuN˛o N˛yu\L@
FÃ o∫“ P ƒ“ u§ãtÏ “{ \Áz utÆz TÆz ∫zQÁQlg N˛Áz 3:2 ™ı uƒßÁu\o uN˛ÆÁ@
EÁFL E§ “™ Æ“ ÃyQı uN˛ Æ“ ∫YåÁ N{̨ Ãz N˛y \ÁÆzTy@
LN˛ ∫zQÁQlg AB utÆÁ TÆÁ “{@ “™ FÃ ∫zQÁ N˛Áz   m : n Nz̨  EåÏúÁo ™ı uƒßÁu\o N˛∫åÁ YÁ“oz

“̄@ \“ÁÂ m EÁ{∫ n tÁzåÁı áå úÓmÁ̇N˛ “̄@ ™Áå ¬yu\L
m = 3 EÁ{∫ n = 2 “̄@
ÃyujÆÁÂ :

1. A Ãz TÏ\∫oz “ÏL LN˛ uN˛∫m AX QÎuYL \Áz AB Nz̨
ÃÁs ãÆÓåN˛Ázm §åÁoy “{@

0

9
8
7
6
5
4
3
2
1

A1

P1

B1

A1 B1

A B

A

B C

D E

7.2
 

.
cm

5.4 
.

cm

1.8 
.

cm

1.5
 

.
cm

A

B C

D
E

3 
.

cm

1 
.

cm

A B

X

Ãz.™y.

Ãz.™y.

Ãz.™
y.

Ãz.™
y. Ãz.™

y.

Ãz.™y.
Ãz.™y.
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2. ‘A’ N˛Áz Nz̨ ã¸ ™ÁåN˛∫ N˛ÁzF| Eá|√ÆÁÃ ¬zN˛∫ uN˛∫m   AX
ú∫ LN˛ YÁú QÎuYÆz \Áz A1 ú∫ N˛ÁbzTÁ@

3. GÃy üN˛Á∫ EÁ{∫ GÃy
ufi[ÆÁ Ãz A1 N˛Áz Nz̨ ã¸
™Áå N˛∫ tÓÃ∫Á YÁú QÎuYÆz \Áz A2 ú∫ N˛ÁboÁ “{@

4. FÃ o∫“ úÁÂY u§ãtÏ  (=m + n) A1, A2, A3, A4, A5  EÊuN˛o N˛yu\L u\ÃÃz AA1 = A1A2 =
A2A3 = A3A4 = A4A5

5. A5B N˛Áz u™¬ÁFÆz@ E§ u§ãtÏ A3(m = 3) A5B  oN˛ LN˛
Ã™ÁÊo∫ ∫zQÁ QÎuYÆz ( A∠  Nz̨  Ã™Áå N˛Ázm §åÁoz “ÏÆz) \Áz AB N˛Áz
C ú∫ üuoXZzt N˛∫oy “{@ uå∫yqm N˛yu\L uN˛ AC : CB = 3 : 2.

E§ “™ sz¡Ã ü™zÆ EÁ{∫ GÃNz̨  uƒ¬Áz™ ú∫ NĮ̈ Z GtÁ“∫m “¬ N˛∫ıTz@

GtÁ“∫m-1.  ΔABC ™ı  DE || BC EÁ{∫ AD 3 .
DB 5

=

AC = 5.6. Ãz.™y. AE rÁo N˛yu\L@

“¬ : ΔABC ™ı DE || BC

AD AE
DB EC

⇒ =  (sz¡Ã ü™zÆ Ãz)

¬zuN˛å AD 3
DB 5

=    FÃu¬L AE 3
EC 5

=

utÆÁ TÆÁ “{ AC = 5.6  EÁ{∫ AE : EC = 3 : 5.

AE 3
AC AE 5

=
−

AE 3
5.6 AE 5

=
−

 (uo∫ZÁ TÏmÁ Ãz)

5(AE) = (3 × 5.6) − 3AE

8AE = 16.8

AE = 
16.8 2.1c

8
= Ãz.™y.

A

D E

B C

A B

X

2C3

A1 A2 A3 A4 A5

A B

X

A1
A2 A3 A4 A5

A B

X

A1

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo2 0 42 0 42 0 42 0 42 0 4

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

GtÁ“∫m-2.  utÆz TÆz uYfi ™ı LM || AB “{@ EÁ{∫
AL = x − 3,  AC = 2x,  BM = x − 2

EÁ{∫ BC = 2x + 3  “̄@ x N˛Á ™Ó¡Æ rÁo N˛yu\L@

“¬ : ΔABC  ™ı  LM || AB
AL BM
LC MC

⇒ = (sz¡Ã ü™zÆ Ãz)

3 2
2 ( 3) (2 3) ( 2)

x x
x x x x

− −
=

− − + − −

3 2
3 5

x x
x x

− −
=

+ +
 (uo∫ZÁ TÏmÁ)

(x − 3) (x + 5)  = (x − 2) (x + 3)

   x2 + 2x − 15  = x2 + x − 6
 Þ        2x − x = − 6 + 15

               x = 9

Æ“ N˛yu\L@

  1. utÆz TÆz uYfi ™ı x H$m _wë` kmV {H${OE?
AD = 8x + 9,  CD = x + 3

BE = 3x + 4, CE = x.

  2. ΔABC, DE || BC.  AD = x, DB = x − 2,

AE = x + 2 EÁ{∫ EC = x − 1.

GtÁ“∫m -3. YoÏßÏ|\ ABCD Nz̨  N˛m| LN˛ tÓÃ∫z N˛Áz FÃ o∫“ üuoXZzt N˛∫oz “̄ uN˛ AO
BO  = 

CO
DO .

uÃtΩá N˛yu\L uN˛ ABCD  Ã™¬©§ YoÏßÏ|\ “{@

“¬ : utÆÁ TÆÁ “{ : YoÏßÏ|\ ABCD ™ı , AO CO = 
BO DO .

uÃtΩá N˛∫åÁ “{ : ABCD Ã™¬©§ YoÏßÏ|\ “{@

∫YåÁ : ‘O’ Ãz AB  ú∫ LN˛ Ã™ÁÊo∫ ∫zQÁ QÎuYL DA N˛Áz X ú∫ u™¬oy “{@

Gúúu :  ΔDAB, XO || AB (∫YåÁ Ãz)

⇒
DX
XA  = 

DO
OB (BPT Ãz)

A

M

L

B

C

A D

E

B

C

E
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AX
XD  = 

BO
OD ..... (1)

tÏ§Á∫Á AO
BO  = 

CO
DO (utÆÁ TÆÁ “{@)

AO
CO  = 

BO
OD ..... (2)

(1) EÁ{∫ (2) Ãz

AX
XD  = 

AO
CO

ΔADC, XO LN˛ LzÃy ∫zQÁ “{ u\Ã Ãz AX
XD  = 

AO
OC

⇒ XO || DC

⇒ AB || DC

YoÏßÏ|\  ABCD, AB || DC

⇒ ABCD Ã™¬©§ YoÏßÏ|\ (úu∫ßÁ Á Ãz)

Eo: uÃtΩá uN˛ÆÁ TÆÁ “{@
GtÁ“∫m-4.  Ã™¬©§ YoÏßÏ|\ ABCD ™ı,  AB || DC “{@  E EÁ{∫ F tÁz u§ãtÏ “{ \Áz AD EÁ{∫ BC Nz̨

Ã™ÁåÁão∫ ßÏ\ÁEÁz ú∫ “̄, u\Ã Ãz EF || AB.  §oÁFL uN˛ AE BF=
ED FC

.

“¬ : EÁFL A EÁ{∫ C N˛Áz FÃ o∫“ u™¬ÁÆz uN˛ ƒ“ EF N˛Áz G. ú∫ üuoXZzt N˛∫ı@

AB || DC EÁ{∫ EF || AB (utÆÁ TÆÁ “{)

⇒ EF || DC (tÁz ∫zQÁÆı \Áz LN˛ ∫zQÁ Nz̨  Ã™ÁÊo∫ “̄ ƒz LN˛ tÓÃ∫z Nz̨  Ã™ÁÊo∫ “Ázoz “̄@)
ΔADC,  EG || DC

FÃu¬L AE AG=
ED GC  (BPT Ãz) ...(1)

FÃy o∫“, ΔCAB, ™ı  GF || AB

CG CF=
GA FB  (BPT Ãz)   i.e., 

AG BF=
GC FC ...(2)

(1) EÁ{∫ (2) Ãz  AE BF=
ED FC

.

A

D

G
E
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D
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          E•ÆÁÃ - 8.1 - 8.1 - 8.1 - 8.1 - 8.1

1. ΔPQR ™ı ∫zQÁ ST FÃ o∫“ “{ uN˛˛ PS PT=
SQ TR

EÁ{∫ PST PRQ∠ = ∠ .
uÃtΩá N˛yu\L uN˛ ΔPQR Ã™tΩuƒ§Á“Ï ufißÏ\ “{@

2. utÆz TÆz uYfi ™ı LM || CB EÁ{∫ LN || CD uÃtΩá

N˛yu\L uN˛ AM AN=
AB AD

3. utÆz TÆz uYfi ™ı DE || AC EÁ{∫ DF || AE

uÃtΩá N˛yu\L BF BE=
FE EC

.

4. uÃtΩá N˛yu\L uN˛ ufißÏ\ N˛y LN˛ ßÏ\Á Nz̨  ™ÜÆ u§ãtÏ Nz̨  Ã™ÁåÁão∫ Ãz QyÊYy TF| ∫zQÁ oyÃ∫y
ßÏ\Á N˛Áz üuoXZzt N˛∫zTy@

5. <<ufißÏ\ N˛y N˛ÁzF| tÁz ßÏ\ÁEÁzÊ Nz̨  ™ÜÆu§ãtÏEÁzÊ N˛Áz u™¬Áåz ƒÁ¬y ∫zQÁ, oyÃ∫y ßÏ\Á Nz̨  Ã™ÁåÁão∫
“{@>> uÃtΩá N˛yu\L@

6. utÆz TÆz uYfi ™ı DE || OQ EÁ{∫ DF || OR.  §oÁFL uN˛
EF || QR.

7. utÆz TÆz uYfi ™ı A, B osÁ C u§ãtÓ OP, OQ osÁ OR ú∫ gÁ¬z
TÆz u§ãtÏ “{ \{Ãz AB || PQ osÁ AC||PR oÁz §oÁFL BC || QR.

P

S T

Q R

P

D

O

E

Q R

F

P

A

B

Q R

C

O

A

D

E CB F

A L C

N

D

M

B
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8. Ã™¬©§ YoÏßÏ|\ ABCD ™ı, AB||DC EÁ{∫ GÃNz̨  N˛m| LN˛ tÓÃ∫z N˛Áz ‘O’ ú∫ üuoXZzt N˛∫oz

“̄@ §oÁFL uN˛ AO CO=
BO DO

.

9. 7.2 Ãz.™y. N˛y LN˛ ∫zQÁQlg N˛Áz 5 : 3 Nz̨  EåÏúÁo ™ı uƒßÁu\o N˛yu\L@ tÁzåÁı ßÁTÁı N˛Áz ™ÁuúL@

     ÃÁzuYL, YYÁ| N˛yu\L, u¬uQL@

     EÁú Eúåz u™fiÁı Ãz Æ“ YYÁ| N˛yu\L uN˛ ufißÏ\Áı N˛y Ã™øúoÁ, §“ÏßÏ\Áı N˛y Ã™øúoÁ
Ãz N{̨ Ãz ußãå “̄@

8.4 8.4 8.4 8.4 8.4  ufißÏ\Áı N˛y Ã™øúoÁ N˛y N˛ÃÁ{ubÆÁÂ (ÆÁ ™Áútlg ÆÁ uåÆ™)     (Criteria for Similarity
of Triangles)

“™ \Áåoz “{Ê uN˛ tÁz ufißÏ\ Ã™øú “Ázoz “̄ Æut GåNz̨  ÃÊTo-N˛Ázm Ã™Áå “Áz EÁ{∫ ÃÊTo ßÏ\ÁÆı
Ã™ÁåÏúÁo ™Êz “Áı@ tÁz ufißÏ\Áı N˛y Ã™øúoÁ N˛y \ÁÂY N˛∫åz Nz̨  u¬Æz, “™ı GåNz̨  ÃÊTo N˛ÁzmÁı N˛y
Ã™ÁåoÁ N˛y \ÁÂY EÁ{∫ ÃÊTo-ßÏ\ÁEÁzÊ Nz̨  EåÏúÁo N˛y Ã™ÁåoÁ N˛y \ÁÂY N˛∫åy YÁu“Æz@ EÁFÆz “™
E§ üÆÁÃ N˛∫ı uN˛ tÁz ufißÏ\Áz N˛y Ã™øúoÁ N˛y N˛ÃÁ{by ú∫ Q∫z Go∫ı@ EÁFÆz “™ uå©å N˛ÁÆ|N˛¬Áú
N˛∫ı@

     N˛ÁÆ|uƒuá

LN˛ úb∫y EÁ{∫ YÁÂtz N˛y Ã“ÁÆoÁ Ãz tÁz üuoøú (\Áz EåÏøú å“Î)  (non-congruent)
ufißÏ\Áı N˛y ∫YåÁ N˛yu\L u\ÃÃz ünÆzN˛ ufißÏ\ ™ı 40° EÁ{∫ 60° Nz̨  N˛Ázm “Áı@ EÁúNz̨  tΩƒÁ∫Á
§åÁÆz TÆz tÁzåÁı ufißÏ\Áı Nz̨  oyÃ∫z N˛Ázm ™Áú N˛∫ \ÁÂY N˛yu\L@

ƒ“ ünÆzN˛ N˛Ázm 80° N˛Á “ÁzåÁ YÁu“L (MÆÁı?)
ufißÏ\Áı N˛y ßÏ\ÁEÁzÊ N˛y ¬©§ÁF| N˛Áz ™ÁúN˛∫, ÃÊTo ßÏ\ÁEÁzÊ N˛y ¬©§ÁF| Nz̨  EåÏúÁo N˛y TmåÁ
N˛yu\L@   MÆÁ Æz ufißÏ\ Ã™øú “̄?

Æ“ N˛ÁÆ|uƒuá “™ı, ufißÏ\Áı N˛y Ã™øúoÁ Nz̨  uå©å N˛ÃÁ{by N˛y EÁz∫ ET¿Ã∫ N˛∫oy “{@

A

B C60°40°

P

Q R60°40°
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8.4.1  AAA ufißÏ\Áı N˛y Ã™øúoÁ N˛y N˛ÃÁ{by
ü™zÆ-8.3 : tÁz ufißÏ\Áı ™ı, Æut GåNz̨  N˛Ázm Ã™Áå “̄, oÁz GåN˛y Ã©™ÏQ ßÏ\ÁÆı Ã™Áå EåÏúÁo (ÆÁ
Ã™ÁåÏúÁo) ™ı “ÁıTy EÁ{∫ FÃu¬Æz ƒz tÁz ufißÏ\ Ã™øú “{@
utÆÁ TÆÁ “{ : ufißÏ\ ABC EÁ{∫ DEF ™ı,

A∠  = D∠ , B∠  = E∠  EÁ{∫ C∠  = F∠

uÃtΩá N˛∫åÁ “{ uN˛ :   AB BC AC
DE EF DF

= =

∫YåÁ : Æut AB < DE  “Áz oÁz DE EÁ{∫ DF ú∫ N¿̨ ™∆: P EÁ{∫ Q EÊuN˛o N˛yu\L,
   FÃ o∫“ Nz̨  AB = DP EÁ{∫ AC = DQ,  PQ. N˛Áz u™¬ÁFL@

Gúúu: ABC DPQΔ ≅ Δ   (MÆÁı?)
Æ“ tzTÁ B∠   = P∠  = E∠   EÁ{∫ PQ || EF (N{̨ Ãz?)

DP DQ
PE QF

∴ =  (MÆÁı?)

i.e.,  
AB AC
DE DF

= (MÆÁı?)

FÃ o∫“ AB BC
DE EF

=   EÁ{∫ AB BC AC .
DE EF DF

= =

Eo: uÃtΩá uN˛ÆÁ TÆÁ@
 uƒYÁ∫-uƒ™∆| - GúÆÏ|Mo ∫YåÁ ™ı Æut AB = DE ÆÁ AB > DE “Áz oÁz MÆÁ “ÁzTÁ?
ÃÓYåÁ :  Æut LN˛ ufißÏ\ Nz̨  tÁz N˛Ázm N¿̨ ™∆: tÓÃ∫z ufißÏ\ Nz̨  tÁz N˛ÁzmÁı Nz̨  Ã™Áå “̄ oÁz ufißÏ\ Nz̨
N˛ÁzmÁı Nz̨  ÆÁzT Nz̨  uåÆ™ Nz̨  EåÏÃÁ∫ GåNz̨  oyÃ∫z N˛Ázm ßy Ã™Áå “ÁıTz@

FÃu¬L  AA Ã™øúoÁ FÃo∫“ √ÆMo N˛y \Áoy “{ uN˛ Æut LN˛ ufißÏ\ Nz̨  tÁz N˛Ázm N¿̨ ™∆:
tÓÃ∫z ufißÏ\ Nz̨  tÁz N˛ÁzmÁı Nz̨  Ã™Áå “Áı oÁz ƒz tÁzåÁı ufißÏ\ Ã™øú “̄@

Gú∫ÁzMo N˛så N˛Á uƒ¬Áz™ (Converse) MÆÁ “ÁzTÁ?
Æut LN˛ ufißÏ\ N˛y ßÏ\ÁÆı N¿̨ ™∆: tÓÃ∫z ufißÏ\ N˛y ßÏ\ÁEÁzÊ Nz̨  Ã™ÁåÏúÁo “̄, oÁz MÆÁ Æ“ ÃnÆ

“ÁzTÁ uN˛ GåNz̨  ÃÊTo N˛Ázm ßy Ã™Áå “ÁıTz?
EÁFL “™ FÃz LN˛ N˛ÁÆ|N˛¬Áú tΩƒÁ∫Á E•ÆÁÃ N˛∫ı@ †(exercise)

          N˛ÁÆ|uƒuá
tÁz ufißÏ\ ABC EÁ{∫ DEF  FÃ o∫“ GoÁu∫Æz uN˛ AB = 3 Ãz.™y., BC = 6 Ãz.™y.
CA = 8 Ãz.™y., DE = 4.5 Ãz.™y., EF = 9 Ãz.™y. EÁ{∫  FD = 12 Ãz.™y.

D

E F

A

B C

A

B C

Ãz.™y.

Ãz.™y.

Ãz.™y.

Ãz.™y.
Ãz.™y. Ãz.™y.

D
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EÁú üÁõo N˛∫oz “̄ uN˛ AB BC CA 2 .
DE EF FD 3

= = =

E§ tÁzåÁı ufißÏ\Áı Nz̨  N˛ÁzmÁı N˛Áz ™ÁuúL@ EÁú MÆÁ uå∫yqm N˛∫ıTz? EÁú ÃÊTo N˛ÁzmÁı Nz̨  §Á∫z
™ı MÆÁ N˛“ıTz? ƒz Ã™Áå “̄, FÃu¬L ufißÏ\ Ã™øú “̄@ EÁú uƒußãå ufißÏ\Áı Nz̨  u¬Æz FÃN˛y \ÁÂY
N˛∫ıTz@

Gú∫ÁzMo N˛ÁÆ|uƒuá tΩƒÁ∫Á, “™ tÁz ufißÏ\Áı N˛y Ã™øúoÁ Nz̨  u¬Æz uå©å N˛ÃÁ{by tz ÃN˛oz “̄@

8.4.2.  ufißÏ\Áı N˛y Ã™øúoÁ Nz̨  u¬Æz SSS N˛ÃÁ{by
ü™zÆ-8.4 : Æut tÁz ufißÏ\Áı ™ı, LN˛ ufißÏ\ N˛y ßÏ\ÁÆı tÓÃ∫z ufißÏ\Áı N˛y ßÏ\ÁEÁzÊ Nz̨  ÃÁs Ã™ÁåÏúÁo
™ı “{, oÁz GåNz̨  ÃÊTo N˛Ázm Ã™Áå “ÁıTz EÁ{∫ FÃu¬Æz ufißÏ\ Ã™øú “ÁıTz@
utÆÁ TÆÁ “{ : ΔABC EÁ{∫ ΔDEF FÃ o∫“ “{ Nz̨

AB BC CA ( 1)
DE EF FD

= = <

uÃtΩá N˛∫åÁ “{ : A∠  = D∠ , B∠  = E∠ , C∠  = F∠

∫YåÁ : DE EÁ{∫ DF ú∫ N¿̨ ™∆: P EÁ{∫ Q u§ãtÏ FÃ o∫“ EÊuN˛o N˛∫ı
uN˛ AB = DP EÁ{∫ AC = DQ.  PQ N˛Áz u™¬ÁFL@

Gúúu : DP DQ
PE QF

=    EÁ{∫ PQ || EF  (MÆÁı?)

Eo:   P∠   =  E∠  EÁ{∫  Q∠  =  F∠  (MÆÁı?)

DP DQ PQ
DE DF EF

∴ = =

Eo:  
DP DQ BC
DE DF EF

= =   (MÆÁı?)

Eo: BC = PQ (MÆÁı?)
ABC DPQΔ ≅ Δ   (MÆÁı?)

FÃu¬Æz  A∠  = D∠ ,  B∠  = E∠   EÁ{∫ C∠  = F∠ (N{̨ Ãz?)
“™ åz Æ“ EÜÆÆå uN˛ÆÁ “̄ uN˛ tÁz §“ÏßÏ\Áı N˛y Ã™øúoÁ Nz̨  u¬Æz N˛ÁzF| LN˛ uåÆ™ úÆÁ|õo

å“Î “{@ ufißÏ\Áı N˛y Ã™øúoÁ Nz̨  u¬Æz tÁzåÁı uåÆ™Áı N˛Áz ÃÊoÏ…b N˛∫åz N˛y EÁƒ≈ÆN˛oÁ å“Î “̄, MÆÁıuN˛
LN˛ uåÆ™ Eúåz-EÁú tÓÃ∫z ú∫ uåáÁ|u∫o “{@ E§ “™ SAS Ã™øúoÁ N˛y N˛ÃÁ{by tzQıTz@ FÃNz̨  u¬Æz,
EÁFÆz “™ uå©å N˛ÁÆ|N˛¬Áú N˛∫ı@

A

B C

D

E F

P Q
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               N˛ÁÆ|uƒuá

tÁz ufißÏ\ ABC EÁ{∫ DEF FÃ o∫“ QÎuYÆz uN˛ AB = 2  Ãz.™y.  A∠  =500, AC = 4Ãz.™y.,

DE = 3 Ãz.™y., D∠  = 500 EÁ{∫ DF = 6 Ãz.™y.

uå∫yqm N˛yu\L uN˛   
AB AC 2
DE DF 3

= =   EÁ{∫ A∠  = D∠  = 500.

E§ B∠ , C∠ , E∠ , F∠  N˛Áz ™ÁuúÆz EÁ{∫ BC EÁ{∫ EF ßy ™ÁuúÆz EÁ{∫ uå∫yqm N˛yu\L uN˛

B∠  = E∠  EÁ{∫ C∠  = F∠   Æ“ ßy Nz̨  BC 2 .
EF 3

=

Eo: ƒz tÁzåÁı ufißÏ\ Ã™øú “̄@ FÃ N˛ÁÆ|uƒuá N˛Áz uƒußãå ™ÁúÁı Nz̨  ufißÏ\Áı Nz̨  ÃÁs tÁz“∫ÁFL
\Áz “™ı ufißÏ\Áı N˛y Ã™øúoÁ N˛y uå©å N˛ÃÁ{by ütÁå N˛∫oy “{@

8.4.3  8.4.3  8.4.3  8.4.3  8.4.3  ufißÏ\Áı N˛y Ã™øúoÁ N˛y SAS SAS SAS SAS SAS N˛ÃÁ{by :

ü™zÆ-8.5 : Æut LN˛ ufißÏ\ N˛Á LN˛ N˛Ázm tÓÃ∫z ufißÏ\ Nz̨  LN˛ N˛Ázm Nz̨  Ã™Áå “Áz EÁ{∫ Få N˛ÁzmÁı
Ãz \Ïgy “ÏF| ßÏ\ÁÆzÊ Ã™ÁåÏúÁo ™ı “Áı, oÁz ƒz tÁz ufißÏ\ Ã™øú “Ázoz “̄@

utÆÁ TÆÁ “{:  ΔABC EÁ{∫ ΔDEF ™ı,

AB AC ( 1)
DE DF

= < EÁ{∫ A∠  = D∠

uÃtΩá N˛∫åÁ “{: ΔABC ~ ΔDEF

∫YåÁ :  DE EÁ{∫ DF ú∫ N¿̨ ™∆: P EÁ{∫ Q u§ãtÏ FÃ o∫“ EÊuN˛o N˛yu\L uN˛ AB = DP EÁ{∫
AC = DQ.  PQ N˛Áz u™¬ÁFL@

Gúúu: PQ || EF EÁ{∫ ABC DPQΔ ≅ Δ  (N{̨ Ãz?)
Eo: A∠  = D∠ ,  B∠  = P∠ , C∠  = Q∠

∴  ΔABC ~ ΔDEF  (MÆÁı?)

A

B C

D

E F

P Q

A

B C

D

E F
Ãz.™y.

Ãz.™y. Ãz.™y.
Ãz.™y.
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     üÆÁÃ N˛yu\L@

 1. MÆÁ ufißÏ\ Ã™øú “̄? Æut “̄, oÁz Ã™øúoÁ N˛y N˛ÃÁ{by N˛Á åÁ™ tyu\Æz@ Ã™øúoÁ Nz̨
ÃÊ§Êá N˛Áz ÃÁÊNz̨ uoN˛ øú ™ı u¬uQL@
(i) (ii)

(iii) (iv)

(v) (vi)

(vii) (viii)

2. Ã™^ÁFÆz uN˛ ufißÏ\ MÆÁı Ã™øú “Ázoz “̄ EÁ{∫ x N˛Á ™Ó¡Æ rÁo N˛yu\L@
(i) (ii)

(iii) (iv)

(v) (vi)

KG

H
I

F P

Q R

L

M N

A

B C

X Y
3

2 2

3

A

B C

P J
5

3 2

31
3

Q

O

P

BA

A

B C

40°

60° 80°

P

Q R

60°

40° 80°

3 cm.

2 cm.

2 
cm

. 6 cm.5 
cm

.

4 cm.

70°
5 cm.

2.
5 

cm
.

6 
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. 10 cm.

70°
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(vii) (viii)

∫YåÁ :  <<™Áúå t¬y¬>> (scale factor) Nz̨  GúÆÁzT Ãz utÆz TÆz ufißÏ\ Nz̨  Ã™øú LN˛ ufißÏ\ N˛y
∫YåÁ N˛yu\L@

a) utÆz TÆz ufißÏ\ ABC Nz̨  Ã™øú, LN˛ ufißÏ\ N˛y ∫YåÁ N˛yu\L u\ÃN˛y ßÏ\ÁÆı ΔABC N˛y

ÃÊTo ßÏ\ÁEÁzÊ Nz̨  3
4   Nz̨  Ã™Áå “̄@ (™Áúå t¬y¬ 3

4  “{)

ÃyujÆÁÂ : 1. ∆y | A Nz̨  Ã©™ÏQ ßÏ\Á BC ú∫ LN˛ uN˛∫m BX QÎuYÆz \Áz
ãÆÓåN˛Ázm §åoÁ “Áz@

2. BX ú∫ YÁ∫ u§ãtÏ B1, B2, B3, B4 FÃ o∫“ EÊuN˛o N˛yu\L uN˛ BB1
= B1B2 = B2B3 = B3B4.

3. B4C  N˛Áz u™¬ÁFÆz EÁ{∫ B3 Ãz LN˛ ∫zQÁ QyÊuYÆz@ Omo B4C Ho$
g_mZmÝVa VWm BC H$mo C′ na H$mQ>Vr h¡&

4. C′   Ãz LN˛ ∫zQÁ CA Nz̨  Ã™ÁåÁão∫ QÎuYÆz \Áz AB N˛Áz A′  ú∫
üuoXZzt N˛∫zTy@ Eo: A BCΔ ′ ′  EÁƒ≈ÆN˛ ufißÏ\ “{@
EÁFÆz E§ “™ FÃ N˛ÃÁ{by N˛Á uƒÀowo GúÆÁzT N˛∫åz Nz̨  u¬Æz NĮ̈ Z EÁ{∫ GtÁ“∫m ¬ıTz@

GtÁ“∫m-5. 1.65™y ¬©§z EÁt™y N˛y ú∫ZÁF| 1.8™y “{@ GÃy Ã™Æ LN˛ QÊ§z N˛y ú∫ZÁF|5.4 ™y. “{
oÁz GÃ QÊßz N˛y HÂYÁF| rÁo N˛yu\L@

“¬:  {MÌ én _| Xem©Zo Ho$ ~mX ΔABC EÁ{∫ ΔPQR ™ı,
B∠  = Q∠ = 900.
C∠  = R∠  (AC || PR, uN˛Ãy Ã™Æ, ÃÓÆ| N˛y Ãßy uN˛∫mı Ã™ÁåÁão∫ “{@)

ΔABC ~ ΔPQR  (AA Ã™øúoÁ Ãz)
AB BC
PQ QR

=  (Ã™øú ufißÏ\Áı Nz̨  ÃÊTo ßÁT)

A

B CC1

B1
B2

B3
B4

X

A1

1.8 m.B

A

1.65 m.

h m. 

Q 5.4 m. R

P

C™y. ™y.

™y.

™y.
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1.65 1.8
PQ 5.4

=

1.65 5.4PQ 4.95m
1.8

×
= =  ™y.

QÊßz N˛y HÂYÁF| 4.95 ™y.

GtÁ“∫m-6. LN˛ √ÆuMo LN˛ bÁƒ∫ Nz̨  u∆Q∫ N˛Áz LN˛ tú|m ™ı tzQoÁ “{ \Áz bÁƒ∫ Ãz 87.6 ™y. N˛y
tÓ∫y ú∫ “{@ ƒ“ tú|m á∫oy ú∫ EúåÁ ™ÏQ Hú∫ N˛y EÁz∫ uN˛Æz “ÏÆz “{@ ƒ“ √ÆuMo tú|m Ãz
0.4 ™y N˛y tÓ∫y ú∫ “{ EÁ{∫ GÃN˛y HÂYÁF| 1.5 ™y “{@ bÁƒ∫ N˛y HÂYÁF| MÆÁ “{?

“¬ :  ΔABC EÁ{∫ ΔEDC ™ı,
CBA EDC 90∠ = ∠ = °

ACB DCE∠ = ∠  (EÁúÁoy N˛Ázm EÁ{∫
ú∫Áƒuo|o N˛Ázm Ã™Áå “Ázoz “̄@)
ΔABC ~ ΔEDC (AA Ã™øúoÁ Ãz)

AB BC 1.5 0.4
ED CD h 87.6

= ⇒ =

1.5 87.6h 328.5
0.4
×

= =  ™y “{@

Eo: bÁƒ∫ N˛y HÂYÁF| 328.5 ™y. “{@
GtÁ“∫m-7.  TÁzúÁ¬ N˛Áz FÃ §Áo N˛y uYÊoÁ “{ uN˛ GÃN˛Á úgÁzÃy Eúåz V∫ Nz̨  Hú∫ Nz̨  ™Á¬z Ãz GÃNz̨

N˛™∫z ™ı ^ÁÊN˛ ∫“Á “{@ GÃåz oÆ uN˛ÆÁ uN˛ ƒ“ LN˛ t∫y (fence) §åÁÆzTÁ \Áz Foåy HÂYy “Áz
u\ÃÃz ú‰gÁzÃy Nz̨  Gú∫ Nz̨  ™Á¬z N˛y uQgN˛y Ãz GÃN˛y –≈ÆoÁ §ãt “Áz \ÁÆz@ GÃ t∫y N˛y HÂYÁF|
uN˛oåy “Ázåy YÁu“L? uYfi ™ı ™Áú utÆz TÆz “̄@

“¬: {MÌ én _| Xem©Zo Ho$ ~mX ΔABD & ΔACE

B∠  = C∠  = 90°
A∠   = A∠   (ÃÁ™ÁãÆ N˛Ázm)

ΔABD ~ ΔACE         (AA Ã™øúoÁ Ãz)
AB BD 2 BD
AC CE 8 1.2

= ⇒ =

2 1.2 2.4BD 0.3m
8 8

×
= = =  ™y

 EÁƒ≈ÆN˛ t∫y N˛y NĮ̈ ¬ ¬©§ÁF| 1.5 ™y + 0.3 ™y = 1.8 ™y. “{ \Áz úgÁzÃy N˛y –≈ÆoÁ N˛Áz §ãt N˛∫zTy@
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R Q
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               E•ÆÁÃ - 8.2- 8.2- 8.2- 8.2- 8.2

1. utÆz TÆz uYfi ™ı, ADE B∠ = ∠

(i) §oÁFL uN˛   ΔABC ~ ΔADE

(ii) Æut AD = 3.8 Ãz.™y.,  AE = 3.6 Ãz.™y.
BE = 2.1 Ãz.™y.      BC = 4.2 Ãz.™y.
DE rÁo N˛yu\L@

2. tÁz Ã™øú ufißÏ\ N˛y úu∫u™uoÆÁÂ N¿̨ ™∆: 30 Ãz.™y. EÁ{∫ 20 Ãz.™y. “{@ Æut ú“¬z ufißÏ\ N˛y
LN˛ ßÏ\Á 12 Ãz.™y. “Áz, oÁz tÓÃ∫z ufißÏ\ N˛y ÃÊTo ßÏ\Á N˛Áz rÁo N˛yu\L@

3. utÆz TÆz uYfi ™zÊ AB || CD || EF

AB = 7.5 Ãz.™y.  DC = y Ãz.™y. EF = 4.5 Ãz.™y.,
BC = x Ãz.™y., “Áz oÁz x osÁ N˛Á y ™Ó¡Æ rÁo
N˛yu\L @

4. 90 Ãz.™y. HÂYÁF| N˛y LN˛ ¬gN˛y LN˛ QÊßz Ãz 1.2 ™y./Ãz Nz̨  ƒzT Ãz ßÁT ∫“y “{@ Æut QÊßÁ á∫oy
Ãz 3.6 ™y Hú∫ “{, oÁz 4 ÃzNz̨ lg Nz̨  ú≈YÁo N˛y GÃ ¬gN˛y N˛y ú∫ZÁF| N˛y ¬©§ÁF| rÁo N˛yu\L@

5. utÆÁ TÆÁ “{ ΔABC ~ ΔPQR CM
EÁ{∫ RN N¿̨ ™∆: ΔABC EÁ{∫ ΔPQR
Nz̨  tÁz ™uÜÆN˛ÁÆı “̄@ uÃtΩá N˛yu\L uN˛

(i) ΔAMC ~ ΔPNR

(ii)
CM AB
RN PQ

=

(iii) ΔCMB ~ ΔRNQ
6. AB || DC Nz̨  LN˛ Ã™¬©§ YoÏßÏ|\ ABCD Nz̨  N˛m|  AC EÁ{∫ BC ú∫Àú∫ ‘O’ ú∫ üuoXZzt

N˛∫oz “̄@ tÁz ufißÏ\Áı N˛y Ã™øúoÁ N˛y N˛ÃÁ{by N˛Á GúÆÁzT N˛∫oz “ÏÆz §oÁFÆz uN˛ OA OB
OC OD

= .

7. AB, CD EÁ{∫ PQ, BD ú∫ ¬©§ “̄@
AB = x, CD = y  EÁ{∫ PQ = Z

uÃtΩá N˛yu\L uN˛ 
1 1 1

+ =
x y z .

M
BA

N
Q

R

P

B Q

z
P

A

D

C

y

A

D

F

B

C

E

7.5
 ï ï ï

ï ï
ï

x ï ïï ï ï ï

3 ï ïï ï ï ï

4.
5 

ï ï ï
ï ï
ï

y ï ï ï ï ï ï

A

E

B C

D

SCERT TELA
NGANA



Ã™øú ufißÏ\ 2 1 52 1 52 1 52 1 52 1 5

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

8. 4™y ¬©§z Üƒ„\ ÀoÊß N˛y ú∫ZÁF| 6 ™y “{@ GÃy Ã™Æ uåN˛bo™ ßƒå N˛y HÂYÁF| 24 ™y. “{@
ßƒå N˛y HÂYÁF| rÁo N˛yu\L@

9. CD EÁ{∫ GH N¿̨ ™∆: ACB∠  EÁ{∫ EGF∠  Nz̨  Ã™tΩuƒßÁ\N˛ “̄ \Áz ΔABC EÁ{∫ ΔFEG  Nz̨  N¿̨ ™∆:
tÁz ßÏ\ÁÆı AB EÁ{∫ FE Nz̨  D EÁ{∫ H u§ãtÏ ú∫ “̄@ Æut  ΔABC ~ ΔFEG  oÁz §oÁFL uN˛ G

(i)
CD AC
GH FG

= (ii) ΔDCB ~ ΔHGE (iii)  ΔDCA ~ ΔHGF

10. AX EÁ{∫ DY tÁz Ã™øú ufißÏ\ ΔABC EÁ{∫ ΔDEF N˛y HÂYÁFÆÁÂ “{@ uÃtΩá N˛yu\L uN˛
AX : DY = AB : DE

11. ΔABC {H$ aMZm AnZo {H$gr _mnmo§H$s ghm`Vm go {H${OE Xþgam ufißÏ\ N˛y ∫YåÁ N˛yu\L

\Áz ΔABC, Nz̨  Ã™øú “̄ EÁ{∫ u\ÃN˛y ßÏ\ÁÆı  Δ ABC Nz̨  ÃÊTo ßÏ\ÁEÁzÊ N˛Á 5
3

  ßÁT “Áz@

12. LN˛ ufißÏ\ N˛y ∫YåÁ N˛yu\L u\ÃN˛y ßÏ\ÁÆı 4Ãz.™y., 5 Ãz.™y. EÁ{∫ 6 Ãz.™y. “Áz@ FÃNz̨  ú≈YÁo

LN˛ Ã™øú ufißÏ\ §åÁFÆz u\ÃN˛y ßÏ\ÁÆı ú“¬z ƒÁ¬z ufißÏ\ Nz̨  ÃÊTo ßÏ\ÁEÁzÊ N˛Á 2
3  ßÁT “Áz@

13. LN˛ Ã™tΩuƒ§Á“Ï ufißÏ\ N˛y ∫YåÁ N˛yu\L
u\ÃN˛Á EÁáÁ∫ 8 Ãz.™y. EÁ{∫ HÂYÁF| 4
Ãz.™y. “Áz@ FÃNz̨  ú≈YÁo tÓÃ∫Á ufißÏ\ GoÁu∫Æz
u\ÃN˛y ßÏ\ÁÆı Ã™tΩuƒ§Á“Ï ufißÏ\ N˛y ßÏ\ÁEÁzÊ

N˛Á 1
1
2  TÏmÁ “{@

8.5  8.5  8.5  8.5  8.5  Ã™øúy ufißÏ\Áı N˛Á qzfi¢˛¬ (Areas
of Similar Triangles)

tÁz Ã™øúy ufißÏ\Áı Nz̨  u¬Æz GåN˛y ÃÊTo
ßÏ\ÁEÁzÊ N˛Á EåÏúÁo Ã™Áå “ÁzoÁ “{@ MÆÁ EÁú
ÃÁzYoz “̄ uN˛ GåNz qzfi¢˛¬Áı Nz̨  EåÏúÁo EÁ{∫
GåN˛y ÃÊTo ßÏ\ÁEÁzÊ Nz̨  EåÏúÁo ™ı N˛ÁzF| ÃÊ§Êá
“ÁzTÁ? EÁFL “™ Æ“ Ã™^åz Nz̨  u¬Æz uå©å
N˛ÁÆ|N˛¬Áú N˛∫ı@
                                                       N˛ÁÆ|uƒuá:

FÃ uYfi ™ı Ã™øúy §“ÏßÏ\Áı N˛y \ÁzugÆÁı N˛y ÃÓuY §åÁFL@
rÁo N˛yu\L

(i) Ã™øúoÁ N˛Á EåÏúÁo
(ii) qzfi¢˛¬Áı N˛Á EåÏúÁo

EÁú uå∫yqm N˛∫ıTz uN˛ qzfi¢˛¬Áı N˛Á EåÏúÁo GåNz̨  ÃÊTo-ßÏ\ÁEÁzÊ Nz̨  ƒTÁż N˛Á EåÏúÁo “{@
EÁFL “™ FÃz ü™zÆ N˛y o∫“ uÃtΩá N˛∫ıTz@

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo2 1 62 1 62 1 62 1 62 1 6

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ü™zÆ-8.6 : tÁz Ã™øúy ufißÏ\Áı Nz̨  qzfi¢˛¬Áı N Ą́ EåÏúÁo,
GåNz̨  ÃÊTo-ßÏ\ÁEÁzÊ Nz̨  ƒTÁż Nz̨  EåÏúÁo Nz̨  Ã™Áå
“{@

utÆÁ TÆÁ “{ :  ΔABC ~ ΔPQR

uÃtΩá N˛∫åÁ “{ :                       
2 2 2AB BC CA

PQ QR RP
⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = =⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎝ ⎠⎝ ⎠ ⎝ ⎠

.

∫YåÁ  : AM ⊥ BC  EÁ{∫ PN  ⊥  QR.

Gúúu :                           

1 BC AM BC AM2
1 QR PNQR PN
2

× × ×
= =

×× ×
...(1)

   ΔABM EÁ{∫ ΔPQN ™ı,
B∠  = Q∠ (∵  ΔABC ~  ΔPQR)

0M N 90∠ = ∠ =

∴   ΔABM ~ ΔPQN  (AA Ã™øúoÁ Ãz)
AM AB
PN PQ

= ...(2)

Æ“ ßy ΔABC ~ ΔPQR  (utÆÁ TÆÁ “{)

AB BC AC
PQ QR PR

= = ...(3)

    ∴
AB AB
PQ PQ

= × (1), (2) EÁ{∫ (3) Ãz

   
2AB

PQ
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

.

E§ (3) Nz̨  GúÆÁzT Ãz, “™ı üÁõo “{

                   
2 2 2AB BC AC

PQ QR PR
⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = = ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎝ ⎠⎝ ⎠ ⎝ ⎠

Eo: uÃtΩá uN˛ÆÁ TÆÁ@
E§ “™ NĮ̈ Z EÁ{∫ GtÁ“∫m tzQıTz@

qz. (Δ ABC)

qz. (Δ PQR)

qz. (Δ ABC)

qz. (Δ PQR)

qz. (Δ ABC)

qz. (Δ PQR)

qz. (Δ ABC)

qz. (Δ PQR)

MB

A

N
Q R

P
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A B

D C

O

qz. (Δ ABC)

qz. (Δ PQR)

qz. (Δ ABC)

qz. (Δ PQR)

qz. (Δ ABC)

qz. (Δ PQR)

GtÁ“∫m-8. uÃtΩá N˛yu\L uN˛ Æut tÁz Ã™øú ufißÏ\Áı N˛Á qzfi¢˛¬ Ã™Áå “̄ oÁz ƒz EåÏøú “{@

“¬ :  ΔABC ~ ΔPQR

        FÃu¬Æz                      
2 2 2AB BC AC

PQ QR PR
⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = = ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎝ ⎠⎝ ⎠ ⎝ ⎠

¬zuN˛å            = 1 (∵  qzfi¢˛¬ Ã™Áå “{)

2 2 2AB BC AC 1
PQ QR PR

⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = =⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎝ ⎠⎝ ⎠ ⎝ ⎠

So  AB2 = PQ2

BC2 = QR2

AC2 = PR2

u\ÃÃz “™ı üÁõo “ÁzTÁ  AB = PQ

               BC = QR

               AC = PR

∴ ΔABC ≅  ΔPQR (SSS EåÏøúoÁ Ãz)

GtÁ“∫m-9.  ΔABC ~ ΔDEF EÁ{∫ GåNz̨  qzfi¢˛¬ N¿̨ ™∆: 64 Ãz.™y.2 EÁ{∫ 121 Ãz.™y.2 “̄@

Æut EF = 15.4  Ãz.™y., oÁz BC N˛Áz rÁo N˛yu\L@.

“¬ :                          
2BC

EF
⎛ ⎞= ⎜ ⎟
⎝ ⎠
264 BC

121 15.4
⎛ ⎞= ⎜ ⎟
⎝ ⎠

8 BC 8 15.4BC 11.2c
11 15.4 11

×
= ⇒ = =  Ãz.™y.

GtÁ“∫m - 10.  AB || DC ƒÁ¬z Ã™¬©§ YoÏßÏ|\ Nz̨  N˛m| ú∫Àú∫ ‘O’ ú∫ üuoXZzt N˛∫oz “̄ @ Æut
AB = 2CD,  ΔAOB EÁ{∫ ΔCOD Nz̨  qzfi¢˛¬Áı N˛Á EåÏúÁo rÁo N˛yu\L@
“¬ : Ã™¬Êß YoÏßÏ|\ ™ı ABCD,  AB || DC EÁ{∫ AB = 2CD.

ΔAOB  EÁ{∫ ΔCOD ™ı
AOB∠  = COD∠ (Ã©™ÏQ ∆y | N˛Ázm)

OAB OCD∠ = ∠ (LN˛ÁÊo∫ Eo: N˛Ázm)
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ΔAOB  ~ ΔCOD (AA Ã™øúoÁ Ãz)

2

2
AB
DC

=

2

2
(2DC) 4

1(DC)
= =

∴  qz (ΔAOB) : qz (ΔCOD) = 4 : 1.

          E•ÆÁÃ - 8.3 - 8.3 - 8.3 - 8.3 - 8.3

1. D, E, F, ΔABC N˛y ßÏ\ÁEÁzÊ Nz̨  ™ÜÆ u§ãtÏ “̄@ ΔDEF EÁ{∫ ΔABC Nz̨  qzfi¢˛¬Áı N˛Á EåÏúÁo
rÁo N˛yu\L@

2. ΔABC ™ı XY || AC “{ EÁ{∫ XY GÃ ufißÏ\ N˛Áz Ã™Áå qzfi¢˛¬ N˛y˛ tÁz ufißÏ\Áı ™ı uƒßÁu\o

N˛∫oÁ “{@ AX
XB  N˛Á EåÏúÁo rÁo N˛yu\L@

3. uÃtΩá N˛yu\L uN˛ tÁz Ã™øúy ufißÏ\Áı N˛Á qzfi¢˛¬ GåNz̨  ÃÊTo ™uÜÆN˛ÁEÁzÊ Nz̨  ƒTÁż Nz̨  EåÏúÁo
Nz̨  Ã™Áå “ÁzoÁ “{@

4. ΔABC ~ ΔDEF.  BC = 3Ãz.™y.  EF = 4Ãz.™y. EÁ{∫ ΔABC N˛Á qzfi¢˛¬ 54 Ãz.™y.2 “{@
ΔDEF N˛Á qzfi¢˛¬ rÁo N˛yu\L@

5. ABC LN˛ ufißÏ\ “{ EÁ{∫ PQ  LN˛ Ã∫¬ ∫zQÁ “{ \Áz AB N˛Áz P ú∫ EÁ{∫ AC N˛Áz Q ú∫ u™¬oy
“{@ Æut  AP = 1 Ãz.™y. EÁ{∫ BP = 3 Ãz.™y., AQ = 1.5 Ãz.™y. CQ = 4.5 Ãz.™y. uÃtΩá N˛yu\L

uN˛  ΔAPQ N˛Á qzfi¢˛¬  = 
1

16 (ΔABC N˛Á qzfi¢˛¬).

6. tÁz Ã™øú ufißÏ\Áı N˛Á qzfi¢˛¬ 81Ãz.™y.2 EÁ{∫ 49 Ãz.™y.2 “{@ Æut §gz ufißÏ\ N˛y HÂYÁF| 4.5
Ãz.™y. “{, oÁz ZÁzbz ufißÏ\ N˛y ÃÊTo HÂYÁF| rÁo N˛yu\L@

8.6  8.6  8.6  8.6  8.6  úÁÆsÁTÁz∫Ã ü™zÆ : (Pythagoras Theorem)

EÁú ú{sÁTÁz∫Ã ü™zÆ Ãz úu∫uYo “̄@ EÁú FÃ ü™zÆ N˛Áz NĮ̈ Z N˛ÁÆ|N˛¬Áú tΩƒÁ∫Á \ÁÂY N˛∫z “̄@
E§ “™ FÃ ü™zÆ N˛Áz Ã™øúy ufißÏ\Áı N˛y ÃÊN˛¡úåÁ Nz̨  GúÆÁzT Ãz uÃtΩá N˛∫ıTz@ FÃNz̨  u¬Æz “™
uå©å úu∫mÁ™ N˛Á GúÆÁzT N˛∫ıTz@

ü™zÆ-8.7 : Æut LN˛ Ã™N˛Ázm ufißÏ\ Nz̨  ∆y | Ãz N˛m| gÁ¬Á \ÁÆ oÁz GÃ ¬©§ Nz̨  tΩƒÁ∫Á §åz tÁz
ufißÏ\, ÃÊúÓm| ufißÏ\ Nz̨  Ã™øú “ÁıTz, EÁ{∫ LN˛-tÓÃ∫z Nz̨  ßy Ã™øú “ÁıTz@

qz. (Δ ABC)

qz. (Δ PQR)
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Gúúu:  ABC  LN˛ Ã™N˛Ázm ufißÏ\ “{ u\Ã™ı  B ú∫ Ã™N˛Ázm “{ ™Áå ¬yu\L AC N˛m| ú∫ BD
LN˛ ¬©§ “{@

ΔADB EÁ{∫ ΔABC ™ı  A∠  = A∠

EÁ{∫ BDA ABC∠ = ∠   (MÆÁı?)

FÃu¬Æz  ΔADB ~ ΔABC (N{̨ Ãz?) ...(1)

GÃy o∫“, ΔBDC ~ ΔABC (N{̨ Ãz?) ...(2)

Eo: (1) EÁ{∫ (2) Ãz BD ¬Ê§ Nz̨  tÁzåÁz EÁz∫ Nz̨  ufißÏ\ ÃÊúÓm| Δ ABC Nz̨  Ã™øú “̄@

Æ“ ßy “{ uN˛ ΔADB ~ ΔABC

ΔBDC ~ ΔABC

FÃu¬L ΔADB ~ ΔBDC (ÃN˛™|N˛ TÏmá™|)

Æ“ uå©å ü™zÆ N˛y EÁz∫ ET¿Ã∫ N˛∫oÁ “{@

     ÃÁzuYL - uƒYÁ∫ N˛yu\L

     LN˛ Ã™N˛Ázm ufißÏ\ Nz̨  u¬Æz u\ÃN˛y ßÏ\ÁÆı úÓmÁ̇N˛ ™ı “Áz N˛™ Ãz N˛™ GÃN˛Á LN˛ ™Áú
Ã™ ÃÊPÆÁ “ÁzåÁ YÁu“L@ MÆÁı? EÁú Eúåz u™fi EÁ{∫ u∆qN˛ Nz̨  ÃÁs YYÁ| N˛yu\L@

8.6.1  8.6.1  8.6.1  8.6.1  8.6.1  úÁÆsÁTÁz∫Ã ü™zÆ (§Á{áÁÆÁå ü™zÆ)
ü™zÆ-8.8 : LN˛ Ã™N˛Ázm ufißÏ\ ™ı N˛m| N˛Á ƒT| GÃNz̨  ¬©§ƒo ßÏ\ÁEÁzÊ Nz̨  ƒTÁz ̇Nz̨  ÆÁzT Nz̨  Ã™Áå
“ÁzoÁ “{@
utÆÁ TÆÁ “{ : ΔABC LN˛ Ã™N˛Ázm ufißÏ\ “{ u\ÃN˛Á Ã™N˛Ázm  B ú∫ “{@
uÃtΩá N˛∫åÁ “{ : AC2 = AB2 + BC2

∫YåÁ : BD ⊥ AC QÎuYÆz@
Gúúu : ΔADB ~ ΔABC

AD AB
AB AC

⇒ =

AD . AC = AB2 ...(1)

Æ“ ßy “{ uN˛ ΔBDC ~ ΔABC

CD BC
BC AC

⇒ =

CD . AC = BC2 ...(2)

CA

B

CA

B
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(1) EÁ{∫ (2) \Ázgåz ú∫
AD . AC + CD . AC = AB2 + BC2

AC (AD + CD) = AB2 + BC2

AC . AC = AB2 + BC2

2 2 2AC AB BC= +

Gú∫ÁzMo ü™zÆ §Á{áÁÆÁå åÁ™N˛ ßÁ∫oyÆ Tumor åz ú“¬z (¬TßT 800 BC ™ı) uå©å üN˛Á∫
üÀoÏo uN˛ÆÁ sÁ@

<<LN˛ EÁÆo N˛Á N˛m| ÀƒÆÊ GoåÁ “y qzfi¢˛¬ tzoÁ “{ u\oåy GÃN˛y tÁz ßÏ\ÁÆı  (i.e. ¬©§ÁF|
EÁ{∫ YÁ{gÁF|) tzoy “{@” FÃ ü™zÆ N˛Áz §Á{áÁÆÁå ü™zÆ ßy N˛“Á \ÁoÁ “{@

Gú∫ÁzMo ü™zÆ N˛Á uƒ¬Áz™ MÆÁ “ÁzTÁ?
“™ GÃz ƒ{Ãz “y uÃtΩá N˛∫ıTz \{Ãz ú“¬z uN˛Æz sz@

ü™zÆ-8.9 : LN˛ ufißÏ\ ™ı Æut GÃN˛y LN˛ ßÏ\Á N˛Á ƒT|, EãÆ tÁz ßÏ\ÁEÁzÊ Nz̨  ƒTÁz ̇Nz̨  Ã™Áå “Áz, oÁz
GÃNz̨  ú“¬z ƒÁ¬y ßÏ\Á N˛Á Ã©™ÏQ N˛Ázm Ã™N˛Ázm “ÁzTÁ EÁ{∫ ƒ“ ufißÏ\ LN˛ Ã™N˛Ázm-ufißÏ\ “ÁzTÁ@

utÆÁ TÆÁ “{ :   ΔABC ™ı,
AC2 = AB2 + BC2

uÃtΩá N˛∫åÁ “{ :  B∠  = 900.

∫YåÁ :  Q ú∫ Ã™N˛Ázm ∫Qoz “ÏÆz
LN˛ Ã™N˛Ázm ufißÏ\ ΔPQR  N˛y
∫YåÁ N˛yu\L u\Ã Ãz PQ = AB
EÁ{∫ QR = BC.

Gúúu:  ΔPQR ™ı,  PR2 = PQ2 +
QR2 (úÁÆsÁTÁz∫Ã ü™zÆ Q∠  = 900)

PR2 = AB2 + BC2 (∫YåÁ Ãz) ...(1)

¬zuN˛å AC2 = AB2 + BC2 (utÆÁ TÆÁ “{) ...(2)

∴ AC = PR  (1) EÁ{∫ (2) Ãz
E§ ΔABC EÁ{∫ ΔPQR ™ı

AB = PQ (∫YåÁ Ãz )
BC = QE (∫YåÁ Ãz)
AC = PR (uÃtΩá uN˛ÆÁ TÆÁ)

ABC PQR∴ Δ ≅ Δ  (SSS EåÏøúoÁ Ãz)

Q

P

RBC

A
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∴  B∠  = Q∠  (Ã™øú ufißÏ\Áı Nz̨  ÃÊTo ßÁT) (cpst)

¬zuN˛å Q∠  = 90° (∫YåÁ Ãz)

∴   B∠ = 90°.

Eo: uÃtΩá uN˛ÆÁ TÆÁ@

E§ “™ NĮ̈ Z GtÁ“∫m ¬ıTz@

GtÁ“∫m-11.  á∫oy ú∫ 20 ™y HÂYy ßƒå N˛y uQgN˛y Ãz LN˛ 25 ™y N˛y Ãyjy ¬TÁF| TF| “{@ ßƒå
Ãz Ãyjy oN˛ N˛y tÓ∫y rÁo N˛yu\L@

“¬ : In ΔABC, C∠  = 90°

2 2 2AB AC BC⇒ = + (úÁÆsÁTÁz∫Ã ü™zÆ Ãz)

 252 = 202 + BC2

BC2 = 625 − 400 = 225

BC 225 15m= =  ™y.

FÃ o∫“ ßƒå Ãz Ãyjy oN˛ N˛y tÓ∫y 15 ™y. “{@

GtÁ“∫m-12.  BL EÁ{∫ CM  Δ ABC N˛y ™uÜÆN˛ÁLÂ “{ u\ÃN˛Á Ã™N˛Ázm A ú∫ “{@
uÃtΩá N˛yu\L 4(BL2  + CM2) = 5BC2.

“¬ : BL EÁ{∫ CM ΔABC N˛y ™ÁuÜÆN˛ÁÆı “̄ u\Ã™ı A∠  = 90°.

ΔABC ™ı, BC2 = AB2 + AC2  (úÁÆsÁTÁz∫Ã ü™zÆ)...(1)

Cgr n«H$ma ΔABL ™ı, BL2 = AL2 + AB2

FÃu¬Æz 
2

2 2ACBL AB
2

⎛ ⎞= +⎜ ⎟
⎝ ⎠

 (∵  L,AC  N˛Á ™ÜÆu§ãtÏ “{)

    
2

2 2ACBL AB
4

= +

∴  4BL2 = AC2 + 4AB2    ...(2)
Cgr àH$ma ΔCMA ™ı,CM2 = AC2 + AM2

CM2 =  
2

2 ABAC
2

⎛ ⎞+ ⎜ ⎟
⎝ ⎠

 (∵M, AB N˛Á ™ÜÆ u§ãtÏ “{@)

A

CB

20 m.
25 m.

AC

B

M

L

™y.
™y.
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  CM2 = 
2

2 ABAC
4

+

4CM2 = 4AC2 + AB2 ...(3)

(2) EÁ{∫ (3), \Ázgåz ú∫, üÁõo “{
4(BL2 + CM2) = 5(AC2 + AB2)

∴  4(BL2 + CM2) = 5BC2    (1) Ãz

GtÁ“∫m-13.  EÁÆo ABCD Nz̨  EÊt∫ LN˛ u§ãtÏ ‘O’ “{@

uÃtΩá N˛yu\L uN˛ OB2 + OD2 = OA2 + OC2

“¬ :  ‘O’ Ãz PQ || BC QÎuYÆz u\Ã Ãz ‘P’ AB ú∫ tÁz EÁ{∫ ‘Q’ DC ú∫ “Áz@
E§ PQ || BC

∴  PQ ⊥ AB &  PQ ⊥  DC  (∵ B∠ = C∠  = 90°)

Eo: BPQ 90∠ = °  EÁ{∫ CQP 90∠ = °

∴  BPQC EÁ{∫ APQD tÁzåÁı EÁÆo “̄@
E§ ΔOPB Ãz,   OB2 = BP2 + OP2 ...(1)

FÃy o∫“  ΔOQD,  “™ı üÁõo “{ OD2 = OQ2 + DQ2 ...(2)

EÁ{∫ ΔOQC,  Ãz “™ı üÁõo “{,OC2 = OQ2 + CQ2 ...(3)

EÁ{∫ ΔOAP Ãz,  OA2 = AP2+ OP2

(1) EÁ{∫  (2) \Ázgåz ú∫
OB2 + OD2 = BP2 + OP2 + OQ2 + DQ2

     = CQ2 + OP2 + OQ2 + AP2 (∵BP = CQ EÁ{∫ DQ = AP)
  = CQ2 + OQ2 + OP2 + AP2

  = OC2 + OA2 ((3) EÁ{∫ (4) Ãz)
     FÃz N˛yu\L@

1. ΔACB ™ı,  C∠  = 900 EÁ{∫ CD ⊥  AB

uÃtΩá N˛yu\L 
2

2
BC BD .

ADAC
=

2. ∫ÁÀoz Nz̨  LN˛ EÁz∫ á∫oy Ãz 9 ™y Hú∫ N˛y uQgN˛y N˛Áz 15 ™y. N˛y Ãy‰jy ¬Ty “{@ GÃN˛Áz
GÃy \T“ ∫Qoz “ÏÆz Ãyjy N˛Áz tÓÃ∫y EÁz∫ ú¬bÁ utÆÁ TÆÁ “{ u\ÃÃz ƒ“ 12 ™y N˛y HÂYÁF|
ú∫ N˛y uQgN˛y N˛Áz ¬Tz@ ∫ÁÀoz N˛y YÁ{gÁF| rÁo N˛yu\L@

BA

C

A D

Q

CB

O
P

SCERT TELA
NGANA



Ã™øú ufißÏ\ 2 2 32 2 32 2 32 2 32 2 3

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

3. utÆz TÆz uYfi ™ı  AD ⊥ BC

uÃtΩá N˛yu\L uN˛ AB2 + CD2 = BD2 + AC2.

GtÁ“∫m-14.  LN˛ Ã™N˛Ázm ufißÏ\ N˛Á N˛m| GÃN˛y ZÁzby ßÏ\Á Nz̨  tÏTÏåz Ãz 6 ™y EuáN˛ “{@ Æut
oyÃ∫y ßÏ\Á, N˛m| Ãz 2 ™y ZÁzby “{ oÁz ufißÏ\ N˛y ßÏ\ÁÆı rÁo N˛yu\L@

“¬ : ™Áå ¬yu\L ZÁzby ßÏ\Á x ™y “{@

o§ N˛m| = (2x + 6) ™y EÁ{∫ oyÃ∫y ßÏ\Á = (2x + 4)™y. “ÁzTÁ@

úÁÆsÁTÁz∫Ã ü™zÆ Ãz, “™z üÁõo “{
(2x + 6)2 = x2 + (2x + 4)2

4x2 + 24x + 36 = x2 + 4x2 + 16x + 16

x2 - 8x − 20 = 0

(x − 10) (x + 2) = 0

x = 10 or x = −2

¬zuN˛å N˛ÁzF| ßÏ\Á J mÁn™N˛ å“Î “Áz ÃN˛oy@

∴ x = 10 ™y

Eo: ufißÏ\ N˛y ßÏ\ÁÆı 10 ™y., 26 ™y., EÁ{∫ 24 ™y. “{@.

GtÁ“∫m-15.  C ú∫ Ã™N˛Ázm ∫“oz “ÏÆz ABC LN˛ Ã™N˛Ázm ufißÏ\ “{@ ™Áå ¬yu\L  BC = a, CA
= b, AB = c EÁ{∫ ™Áå ¬yu\L ‘p’ C Ãz AB ú∫ Nz̨  ¬©§ N˛y ¬©§ÁF| “{@ uÃtΩá N˛yu\L uN˛

(i) pc = ab  (ii) 2 2 2
1 1 1
p a b

= + .

“¬: (i) CD ⊥  AB EÁ{∫ CD = p.

ΔABC N˛Á qzfi¢˛¬ = 
1 AB CD
2

× ×

    = 
1 cp
2 .

Æ“ ßy Nz̨ ,  ΔABC N˛Á qzfi¢˛¬  = 
1 BC AC
2

× ×  
1 ab
2

=

a

D

p
b

A

CB

c

D

A

C

B
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1 1cp ab
2 2

=

cp = ab ...(1)

(ii) C ú∫ Ã™N˛Ázm ∫“oz “ÏL ΔABC Ã™N˛Ázm ufißÏ\
“Ázåz Nz̨  N˛Á∫m, AB2 = BC2 + AC2

   c2 = a2 + b2

2
2 2⎛ ⎞

= +⎜ ⎟
⎝ ⎠

ab a b
p

2 2

2 2 2 2 2
1 1 1 .+= = +a b
p a b a b

           E•ÆÁÃ - 8.4 - 8.4 - 8.4 - 8.4 - 8.4

1. uÃtΩá N˛yu\L uN˛ Ã™YoÏßÏ|\ N˛y ßÏ\ÁEÁzÊ Nz̨  ƒTÁż N˛Á
ÆÁzT, GÃNz̨  N˛mÁż Nz̨  ƒTÁż Nz̨  ÆÁzT Nz̨  Ã™Áå “{@

2. ABC LN˛ Ã™N˛Ázm ufißÏ\ “{ u\ÃN˛Á Ã™N˛Ázm B ú∫ “{@
™Áå ¬yu\L D EÁ{∫ E N¿̨ ™∆: AB EÁ{∫ BC ú∫ N˛ÁzF| tÁz
u§ãtÏ “̄@ uÃtΩá N˛yu\L AE2 + CD2 = AC2 + DE2.

3. uÃtΩá N˛yu\L uN˛ Ã™§Á“Ï ufißÏ\ Nz̨  LN˛ ßÏ\Á N˛Á oyå TÏåÁ, GÃNz̨  HÂYÁF| Nz̨  YÁ∫ TÏåÁ Nz̨  Ã™Áå “{@
4. PQR LN˛ Ã™N˛Ázm ufißÏ\ “{, u\ÃN˛Á Ã™N˛Ázm P ú∫ “{ EÁ{∫ M, QR N˛Á ™ÜÆu§ãtÏ FÃ o∫“

“{ uN˛ PM ⊥  QR . §oÁFL uN˛ PM2 = QM ⋅  MR.

5. ABD LN˛ Ã™N˛Ázm ufißÏ\ “{ u\ÃN˛Á Ã™N˛Ázm A ú∫ “{ EÁ{∫
AC ⊥  BD §oÁFÆz uN˛ (i)  AB2 = BC ⋅  BD.

(ii) AC2 = BC ⋅  DC

(iii) AD2 =  BD ⋅ CD.

6. ABC LN˛ Ã™N˛Ázm Ã™tΩuƒ§Á“Ï ufißÏ\ “{ u\ÃN˛Á Ã™N˛Ázm C ú∫ “{@ uÃtΩá N˛yu\L uN˛
AB2 = 2AC2.

7. ‘O’ ufißÏ\ ABC N˛Á EÊo:u§ãtÏ “{@
Æut OD ⊥  BC, OE ⊥  AC EÁ{∫ OF ⊥  AB, §oÁFÆz

(i) OA2+OB2+OC2−OD2−OE2−OF2 = AF2+BD2+CE2

(ii) AF2 + BD2 + CE2  = AE2 + CD2 + BF2.

CEB

D

A

B

C

A

B D C

F

A

E
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8. 18 ™y ¬©§z QÊßz N˛Áz 24 ™y ¬©§y oÁ∫, GÃN˛y˛ tÓÃ∫y EÁz∫ Nz̨  LN˛ ÀbzN˛ (stake) Ãz \Ïgy “{@QÊßz
Ãz uN˛oåy tÓ∫ ú∫ ƒ“ ÀbzN˛ “Ázåy YÁu“L u\ÃÃz ƒ“ oÁ∫ oåÁ (taut) “Áz@

9. Ã™o¬ ™{tÁå ú∫ 6™y EÁ{∫ 11 ™y. Nz̨  tÁz QÊ§z “̄@ Æut á∫oy ú∫ Gå QÊ§Áı Nz̨  §yY N˛y tÓ∫y
12 ™y “Áz oÁz GåNz̨  u∆Q∫ Nz̨  §yY N˛y tÓ∫y rÁo N˛yu\L@

10. Ã™§Á“Ï ufißÏ\ ABC ™ı, BC ú∫ D u§ãtÏ FÃ o∫“ “{ uN˛ BD = 
1
3 BC.  uÃtΩá N˛yu\L

9AD2 = 7AB2.

11. utÆz TÆz uYfi ™ı ABC LN˛ ufißÏ\ “{ u\ÃN˛Á
Ã™N˛Ázm B ú∫ “{@ BC ú∫  D EÁ{∫ E u§ãtÏ GÃz
ufiuƒßÁu\o  (trisect) N˛∫oz “̄@

uÃtΩá N˛yu\L uN˛ 8AE2 = 3AC2 + 5AD2.

12. ABC LN˛ Ã™tΩuƒ§Á“Ï ufißÏ\ “{ u\ÃN˛Á
Ã™N˛Ázm B ú∫ “{@ AC EÁ{∫ AB ú∫ tÁz Ã™øú
ufißÏ\ ACD EÁ{∫ ABE N˛y ∫YåÁ N˛y TF| “{@
ΔABE EÁ{∫ ΔACD Nz̨  qzfi¢˛¬ N˛Á EåÏúÁo
rÁo N˛yu\L@

8.7  8.7  8.7  8.7  8.7  ü™zÆÁı Nz̨  N˛såÁı Nz̨  uƒußãå øú :
 1.  åN˛Á∫Án™N˛ N˛så (Negation of a statement) :

Eúåz úÁÃ LN˛ N˛så “ÁzoÁ “{ EÁ{∫ GÃ™ı Æut “™ <<å“Î>> \Ázg tz oÁz “™ı åÆÁ N˛så üÁõo
“ÁzoÁ “{ \Áz åN˛Á∫Án™N˛ N˛så N˛“¬ÁoÁ “{@

GtÁ“∫mÁs| LN˛ N˛så ¬yu\Æz “ΔABC Ã™§Á“Ï “{”. Æut GÃz “™ “p”, Ãz ÃÓuYo N˛∫ı, oÁz GÃz
“™ FÃ o∫“ u¬QıTz@

p : Δ ABC  Ã™§Á“Ï “{ EÁ{∫ GÃN˛Á åN˛Á∫Án™N˛ N˛så “Δ ABC Ã™§Á“Ï å“Î>> “{@ LN˛ N˛så
p Nz̨  åN˛Á∫Án™N˛ N˛Áz ∼p Ãz ÃÊ§Ázuáo N˛∫oz “̄ EÁ{∫ FÃ o∫“ újÁ \ÁoÁ “{@ <p N˛Á åN˛Á∫Án™N˛>@
∼p N˛så Æ“ t∆Á|oÁ “{ uN˛ p  åN˛Á∫Án™N˛ “{@ \§ “™ N˛så N˛Á åN˛Á∫Án™N˛ u¬Qoz “{ oÁz
N˛så N˛Áz Ã™^åz ™ı N˛ÁzF| tÏuƒáÁ å“Î “ÁzTy@

FÃ GtÁ“∫m N˛Á uå∫yqm N˛yu\L@

P : Ãßy EN˛∫myÆ ÃÊPÆÁÆı ƒÁÀouƒN˛ ÃÊPÆÁÆı “̄@ p N˛Á åN˛Á∫Án™N˛ “™ FÃ o∫“ u¬QıTz@

CEB D

A

D

C

A

B

E
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i) ∼p : Ãßy EN˛∫myÆ ÃÊPÆÁÆı, ƒÁÀouƒN˛ ÃÊPÆÁÆı å“yÊ “{@
“™ N{̨ Ãz uåm|Æ N˛∫ıTz uN˛ N˛Á{åÃÁ <<åN˛Á∫Án™N>> Ã“y “{ ÆÁ T¬o ? “™ uå©å N˛ÃÁ{by N˛Á
GúÆÁzT N˛∫ıTz ™Áå ¬yu\L p LN˛ N˛så “{ EÁ{∫ ∼p  GÃN˛Á åN˛Á∫Án™N˛ “{@ FÃÃz ∼p EÃnÆ
“ÁzoÁ “{ \§ ßy p ÃnÆ “{ EÁ{∫ ∼p ÃnÆ “ÁzoÁ “{ \§ ßy p EÃnÆ “ÁzoÁ “{@

GtÁ“∫mÁs| s : 2 + 2 = 4 ÃnÆ “{

∼ s : 2 + 2 ≠  4 EÃnÆ “{@

 2.  N˛så N˛Á uƒ¬Áz™ : (Converse of a statement) :

LN˛ ƒÁMÆ \Áz ÃnÆ ÆÁ EÃnÆ “{ <<ÃÁáÁ∫m N˛så>> (simple statement) N˛“Á \ÁoÁ “{@ Æut
“™ tÁz ÃÁáÁ∫m N˛såÁı N˛Áz u™¬Á tı oÁz “™ı <<TÏumo N˛så>> (compound statement) üÁõo
“ÁzoÁ “{@ tÁz ÃÁáÁ∫m N˛såÁı N˛Áz <<Æut EÁ{∫ o§<< ∆£tÁı Nz̨  GúÆÁzT Ãz LN˛ TÏumo N˛så üÁõo
“ÁzoÁ “{@ \Áz oÁnúÆ| ÆÁ üuo§ãá (conditional) N˛“¬ÁoÁ “{@

tÁz ÃÁáÁ∫m N˛så p EÁ{∫ q  (Implies)  N˛Áz <Æut> EÁ{∫ <ú≈YÁo> Ãz ÃÊ§Ázuáo uN˛ÆÁ
\ÁÆTÁ@ Æ“ÁÂ ú∫ p ⇒ q ™ı, Æut “™ P EÁ{∫ q N˛Áz Et¬-§t¬ N˛∫ı oÁz “™ı p ⇒ q üÁõo “ÁzTÁ@
Æ“ FÃN˛Á uƒ¬Áz™ (converse) N˛“¬ÁoÁ “{@

GtÁ“∫m : p ⇒ q : ΔABC ™ı, Æut AB = AC o§ C B∠ = ∠

uƒ¬Áz™ q ⇒ p  :  ΔABC ™ı, Æut C B∠ = ∠  o§ AB = AC

 3.   Eãouƒ|uá Ãz Gúúu : (Proof by contradiction) :

FÃ <<Eãouƒ|uá Ãz Gúúu>> ™ı, “™ ™Áåoz “̄ uN˛ åN˛Á∫Án™N˛ N˛så ÃnÆ “{, u\Ãz “™ı uÃtΩá
N˛∫åÁ “{@ FÃ üuN¿̨ ÆÁ ™ı “™ı Eãouƒ|uá N˛“Î EÁ{∫ üÁõo “Ázoy “{@ o§ “™ı ÃÊ§Ázáå “ÁzoÁ “{ uN˛
EÊo∫uƒ|uá “Ázoy “{ EÁ{∫ Eúåz T¬o N˛¡úåÁ Nz̨  N˛Á∫m ƒ“ N˛så åN˛Á∫Án™N˛ “{@ FÃu¬Æz “™
FÃ uå…N˛ | ú∫ ú“ÏÂYoz “̄ uN˛ ™Ó¬ (original) N˛så ÃnÆ “{@

           uƒN˛¡ú E•ÆÁÃ (Optional Exercise)

      [ Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“Î “{@ ]

1. utÆz TÆz uYfi ™ı,

QT QR
PR QS

=   EÁ{∫ 1 2∠ = ∠

uÃtΩá N˛yu\L uN˛  ΔPQS ~ ΔTQR. 21Q
R

P
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2. ∫uƒ 1.82 ™y ¬©§Á “{@ ƒ“ LN˛ úzg N˛y HÂYÁF|
rÁo N˛∫åÁ YÁ“oÁ “{ \Áz GÃNz̨  V∫ Nz̨  úyZz “{@
úzg Nz̨  EÁáÁ∫ Ãz ƒ“ 12.20 ™y tÓ∫ úzg N˛y
ú∫ZÁF| Nz̨  ÃÁs-ÃÁs Y¬Á, GÃ ÀsÁå oN˛ \“ÁÂ
ú∫ GÃN˛y ú∫ZÁF| EÁ{∫ úzg N˛y ú∫ZÁF| LN˛ tÓÃ∫z
ú∫ “Áı@ E§ ƒ“ ú∫ZÁF| Nz̨  EÊo Ãz 6.10 ™y tÓ∫
“{@ úzg N˛y HÂYÁF| MÆÁ “{?

3. LN˛ Ã™ÁåÁão∫ YoÏßÏ|\ ABCD N˛Á N˛m| AC, DP N˛Áz Q u§ãtÏ ú∫ üuoXZzt N˛∫oÁ “{ \“ÁÂ ‘P’
ßÏ\Á AB ú∫ N˛ÁzF| u§ãtÏ “{@ uÃtΩá N˛yu\L uN˛ CQ×PQ
= QA× QD.

4. ΔABC EÁ{∫ ΔAMP tÁz Ã™N˛Ázm ufißÏ\ “̄ u\ÃN˛Á
Ã™N˛Ázm N¿̨ ™∆: B EÁ{∫ M ú∫ “{@ uÃtΩá N˛yu\L uN˛
 (i) ΔABC ~ ΔAMP osÁ

(ii)   
CA BC
PA MP

= .

5. LN˛ uƒ™Áå “ƒÁF|-EgΩgz Ãz 1000 uN˛ ™y/VÊbz Nz̨  ƒzT Ãz G∫-ut∆Á N˛y EÁz∫ GgoÁ “{@ GÃy
Ã™Æ LN˛ tÓÃ∫Á uƒ™Áå GÃy “ƒÁF|-EgΩgz Ãz 1200 uN˛ ™y. /VÊbz Nz̨  ƒzT Ãz úu≈Y™ N˛y EÁz∫

GgoÁ “{@ 1
1
2  VÊbz Nz̨  ú≈YÁo ƒz tÁzåÁı uƒ™Áå LN˛ tÓÃ∫z Ãz̨  uN˛oåy tÓ∫ “ÁıTz?

6. LN˛ Ã™N˛Ázm ufißÏ\ ABC N˛Á Ã™N˛Ázm C ú∫ “{@ AC EÁ{∫ CB ú∫ N¿̨ ™∆ tÁz u§ãtÏ P EÁ{∫ Q
“{ \Áz Få ßÏ\ÁEÁzÊ N˛Áz 2 : 1. Nz̨  EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{@

uÃtΩá N˛yu\L  (i) 9AQ2 = 9AC2 + 4BC2

             (ii) 9BP2 = 9BC2 + 4AC2

             (iii) 9(AQ2 + BP2) = 13AB2

   “™åz MÆÁ YYÁ| N˛y
1. tÁz uYfi u\ÃN˛y EÁNw̨ uo (shape) g^r g_wnVr ^mJm| Ho$ gmW Ã™Áå “̄ ¬zuN˛å úu∫™Ám

(size)Ã™Áå å“Î “{, ƒz Ã™øú (similar) uYfi N˛“¬Áoz “̄@
2. Ãßy EåÏøú (congruent) uYfi Ã™øú “{, ¬zuN˛å GÃN˛Á uƒ¬Áz™ ÃnÆ å“Î “{@

BA

E

D

C

12.20 m.6.10 m.

1.82 m.™y.

™y.™y.EÊo ∫uƒ úz‰g

C
M

A
B P

üÀoÁuƒo úu∫ÆÁz\åÁ
N˛så N˛Áz uÃtΩá N˛∫åÁ

Ã™øúy ufißÏ\ Nz˛ qzfi¢˛¬Áı N˛Á EåÏúÁo ÃÊTo ßÏ\ÁEÁı Nz˛ ƒT| Nz˛ EåÏúÁo Nz˛ Ã™Áå “ÁzoÁ
“{ FÃz Ã™§Á“Ï osÁ uƒ ™§Á“Ï ufißÏ\Áı N˛y Ã“ÁÆoÁ Ãz uÃtΩá N˛yu\L@SCERT TELA
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3. tÁz §“ÏßÏ\ u\ÃN˛y˛ ßÏ\ÁEÁzÊ N˛y ÃÊPÆÁ Ã™Áå “{, Ã™øú “Ázoz “¯@ Æut
(i) GåNz˛ ÃÊTo Nz˛ N˛Ázm Ã™Áå “Áz
(ii) GåNz˛ ÃÊTo N˛y ßÏ\ÁÆı Ã™Áå EåÏúÁo ™ı “Áz@ (Ã™ÁåÏúÁo)

§“ÏßÏ\Áı N˛y Ã™øúoÁ Nz˛ u¬Æz Hú∫ ty TF| tÁzåÁı uåÆ™ ™ı Ãz N˛ÁzF| LN˛ úÆÁ|õo å“yÊ “{@
4. Æut ufißÏ\ N˛y LN˛ ßÏ\Á Ãz LN˛ ∫zQÁ QyÊYy \ÁÆ \Áz GÃN˛y EãÆ tÁz ßÏ\ÁEÁzÊ N˛Áz uƒußãå

u§ãtÏEÁzÊ ú∫ üuoXZzo N˛∫oy “{, oÁz ƒ“ EãÆ tÁz ßÏ\ÁEÁzÊ N˛Áz Ã™Áå EåÏúÁo ™ı uƒßÁu\o
N˛∫oy “{@

5. Æut LN˛ ∫zQÁ ufißÏ\ N˛y tÁz ßÏ\ÁEÁzÊ N˛Áz Ã™Áå EåÏúÁo ™Êz uƒßÁu\o N˛∫oy “{, oÁz ƒ“
∫zQÁ oyÃ∫y ßÏ\Á Nz˛ Ã™ÁåÁÊo∫ “ÁzTy@

6. tÁz ufißÏ\Áı ™ı Æut GåNz˛ ÃÊ¬Så N˛Ázm Ã™Áå “¯ oÁz GåN˛y ÃÊTo ßÏ\ÁÆı Ã™Áå EåÏúÁo ™ı
“ÁıTy EÁ{∫ FÃu¬Æz ƒz tÁzåÁı ufißÏ\ Ã™øú “¯@  (AAA Ã™øúoÁ)

7. Æut LN˛ ufißÏ\ Nz˛ tÁz N˛Ázm, EãÆ ufißÏ\ Nz˛ tÁz N˛ÁzmÁı Nz˛ Ã™Áå “¯, oÁz tÁzåÁı ufißÏ\ Nz˛
oyÃ∫z N˛Ázm Ã™Áå “ÁıTz <<ufißÏ\ Nz˛ N˛ÁzmÁı Nz˛ ÆÁzT>> Nz˛ uåÆ™ Ãz@

8. tÁz ufißÏ\Áı ™ı Æut GåN˛y ÃÊTo-ßÏ\ÁÆı Ã™Áå EåÏúÁo ™ı “¯, oÁz GåNz˛ ÃÊTo N˛Ázm Ã™Áå
“¯ EÁ{∫ FÃu¬Æz ufißÏ\ Ã™øú “¯@  (SSS Ã™øúoÁ)

9. Æut LN˛ ufißÏ\ N˛Á LN˛ N˛Ázm tÓÃ∫z ufißÏ\ Nz˛ LN˛ N˛Ázm Nz˛ Ã™Áå “{ EÁ{∫ Få N˛ÁzmÁı Ãz
ÃÊ§Êuáo ßÏ\ÁÆı Ã™Áå EåÏúÁo ™ı “¯ oÁz ufißÏ\ Ã™øú “¯@ (SAS Ã™øúoÁ)

10. tÁz Ã™øú ufißÏ\Áı Nz̨  qzfi¢˛¬ N Ą́ EåÏúÁo, GåN y̨̨  ÃÊTo ßÏ\ÁEÁzÊ Nz˛ ƒT| Nz̨  EåÏúÁo Nz̨  Ã™Áå “{@
11. Æut LN˛ Ã™N˛Ázm ufißÏ\ Nz˛ ∆y | Ãz ¬©§ QÎYÁ \ÁÆ oÁz FÃ ¬©§ Nz˛ tÁzåÁı EÁz∫ §ååz

ƒÁ¬z ufißÏ\ §gz ufißÏ\ Nz˛ Ã™øú “ÁzoÁ “{ EÁ{∫ ú∫Àú∫ LN˛ tÓÃ∫z Nz˛ ßy Ã™øú “Ázoz “¯@
12. LN˛ Ã™N˛Ázm ufißÏ\ ™ı, N˛m| N˛Á ƒT|, EãÆ tÁz ßÏ\ÁEÁzÊ Nz˛ ƒTÁz˙ Nz˛ ÆÁzT Nz˛ Ã™Áå “{@

(úÁÆsÁTÁz∫Ã ü™zÆ)
13. LN˛ ufißÏ\ ™ı, LN˛ ßÏ\Á N˛Á ƒT|, EãÆ tÁz ßÏ\ÁEÁzÊ Nz˛ ƒTÁz˙ Nz˛ ÆÁzT Nz˛ Ã™Áå “{, o§

ú“¬y ßÏ\Á N˛Á Ã©™ÏQ N˛Ázm Ã™N˛Ázm “{@

ú“z¬y
LN˛ ufißÏ\ QÎuYÆz@ GÃNz̨  ßÏ\ÁEÁzÊ Nz̨  ™ÜÆ-u§ãtÏEÁzÊ N˛Áz \ÁzugÆz@ EÁúN˛Áz YÁ∫ ufißÏ\ üÁõo
“ÁıTz@ u¢˛∫ Ãz Få ufißÏ\Áı Nz̨  ™ÜÆu§ãtÏEÁzÊ N˛Áz \ÁzugÆz@ FÃ üuN¿̨ ÆÁ N˛Áz tÁz“∫ÁFÆz@ QÎYz TÆz
Ãßy ufißÏ\ Ã™øú “̄@ MÆÁı? ÃÁzuYÆz EÁ{∫ Eúåz u™fiÁı Ãz YYÁ| N˛yu\L@

Ãßy
ufißÏ\
Ã™øú
“Ázoz “¯@
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9.1  9.1  9.1  9.1  9.1  üÀoÁƒåÁ
“™åz tzQÁ N˛y uN˛Ãy ßy o¬ ú∫ gÁ¬y TÆy tÁz ∫zQÁLÂ ÆÁ oÁz üuoXZzuto “Ázoy “{ ÆÁ üuoXZzuto

å“yÊ “Ázoy “Ê{@ N˛“Î - N˛“Î ú∫ ƒz LN˛ tÓÃ∫z Nz̨  Hú∫ (coincide) “Ázoy “{@

GÃy üN˛Á∫ Æut uN˛Ãy o¬ ú∫ LN˛ ƒN¿̨  osÁ LN˛ Ã∫¬ ∫zQÁ QyÊYy \ÁÆ oÁz MÆÁ “ÁzoÁ “{?  FåÃz
uN˛å EÁN˛Á∫Áı N˛Áz QÎYåÁ ÃÊßƒ “{@ \{ÃÁ uN˛ §“Ïút √ÆÊ\N˛ ™ı §oÁÆÁ TÆÁ “{ LN˛ ƒN¿̨  ú∫ƒ¬Æ ÆÁ
ƒwÁN˛Á∫ “Áz ÃN˛oÁ “{@ LN˛ uÀs∫ u§ãtÏ ™ı Ã™Áå tÓ∫y ú∫ gÁ¬z TÆz u§ãtÏEÁzÊ Nz̨  Ã™Ó“ N˛Áz ƒw N˛“oz “̄@

LN˛ ƒwÁN˛Á∫ ƒÀoÏ N˛Áz Ã™o¬ ú∫ ¬ÏjN˛oz “ÏL EÁúåz tzQÁ “ÁzTÁ@ GtÁ“∫mÁs| :- ÃgN˛ ú∫
Y¬oy “ÏF| ÃÁFuN˛¬ Nz̨  úu“L, ∫z¬ N˛y úb∫y ú∫ Y¬oz “ÏL ∫z¬ Nz̨  úu“L EÁut \“ÁÂ ú∫ LN˛ ƒwno
osÁ Ã∫¬ ∫zQÁ N˛Áz tzQoz “̄@

Yu¬L E§ “™ tzQıTz uN˛ uN˛Ãy o¬ ú∫ LN˛ ƒwno osÁ ∫zQÁ gÁ¬åz ú∫ MÆÁ “ÁzoÁ “{?

9.1.1  9.1.1  9.1.1  9.1.1  9.1.1  LN˛ ∫zQÁ osÁ ƒw (A Line and a Circle)

EÁúN˛Áz LN˛ N˛ÁT\ ú∫ LN˛ ƒw osÁ LN˛ ∫zQÁ gÁ¬N˛∫ ty TF| “{@ Ã¬™Áå N˛Á oN|̨  “{ uN˛
FÃN˛Áz t∆Á|åz N˛y Nz̨ ƒ¬ oyå ÃÊßÁƒåÁLÂ “{@

ƒwno u\ÃN˛Á Nz̨ ã¸ ‘O’  osÁ ∫zQÁ PQ,  N˛Áz tzuQL, åyYz {ZåZ uYfi ™ı oyå ÃÊßÁ åÁLÂ t∆Á|Æy
TÆy “{@

O

P

Q(i)

P

O

Q

A

B
(ii)

O

P

Q(iii)

A

Y

X

O

EÜÆÁÆ
9

Tangents and Secants
to a Circle9 ƒwno N˛y Àú∆| ∫zQÁLÂ EÁ{∫ Zztå ∫zQÁLÂ

(Tangents  and Secants to a Circle)

EÜÆÁÆ

oz¬ÊTÁåÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m
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uYfi (i) ™ı ƒw osÁ ∫zQÁ PQ N˛Á N˛ÁzF| GßÆuå…b u§ãtÏ å“Î “{@ FÃ™ı ∫zQÁ PQ ƒw N˛Áz
üoyXZzuto å“Î N˛∫oy “{@

uYfi (ii) ™ı ∫zQÁ PQ ƒw N˛Áz u§ãtÏ A osÁ  B. ú∫ üuoXZzuto N˛∫oy “{@ Æ“ ƒw ú∫ [ÆÁ
(chord) AB N˛Á uå™Á|m N˛∫oy “{@ FÃ uÀsuo ™ı ∫zQÁ  PQ N˛Áz ƒw N˛y <<Zztå ∫zQÁ>> N˛“oz “{Ê@

uYfi (iii) ™ı ƒw osÁ ∫zQÁ  PQ  N˛Á Nz̨ ƒ¬ LN˛ GßÆuå…e u§ãtÏ A “{@ FÃ ∫zQÁ N˛Áz ƒw N˛y
<<Àú∆| ∫zQÁ>>(Tangent) N˛“oz “Ê{@

ƒw osÁ ∫zQÁ N˛Áz o¬ ú∫ gÁ¬åz N˛y N˛ÁzF| EÁ{∫ uƒuá å“Î “{@ E§ “™ ƒw N˛y Àú∆| ∫zQÁ Nz̨
EuÀonƒ, ¬qm osÁ ∫YåÁ Nz̨  §Á∫z ™ı EÜÆÆå N˛∫ıTz@
MÆÁ EÁú \Áåoz “̄?

∆£t ‘Tangent’ (Àú∆|∫zQÁ) N Ą́ ¬Áubå ∆£t ‘tangere’ Ãz EÁÆÁ “{@ u\ÃN Ą́ Es| “ÁzoÁ “{ Àú∆| N˛∫åÁ
EÁ{∫ u\Ãz Ã§Ãz ú“¬z <gzå™ÁN|̨ > Nz̨  Tumor sÁ}™Ã u¢˛åzN y̨ (Thomas Fineke) åz 1583 ™ı §oÁÆÁ sÁ@

Æ“ N˛yu\L@
   i. uN˛Ãy ßy ufi[ÆÁ N˛Á LN˛ ƒw QyÊuYL@ GÃ ú∫ uƒußãå u§ãtÏEÁzÊ

Ãz YÁ∫ Àú∆| ∫zQÁLÂ gÁu¬L@ FÃ ƒw ú∫ EÁú uN˛oåy EÁ{∫ Àú∆|
∫zQÁLÂ QyÊY ÃN˛oz “{@

   ii. ƒw Ãz NĮ̈ Z tÓ∫y ú∫ uÀso u§ãtÏ Ãz EÁú uN˛oåy Àú∆| ∫zQÁLÂ
QyÊY ÃN˛oz “{@

  iii. utL TL uYfi ™ı N˛Á{åÃy Àú∆| ∫zQÁLÂ “{?
9.2  9.2  9.2  9.2  9.2  ƒwno N˛y Àú∆| ∫zQÁLÂ (Tangent)

“™åz tzQÁ uN˛ ƒw ú∫ uN˛Ãy ßy u§ãtÏ Ãz Àú∆| ∫zQÁ QyÊY ÃN˛oz “{@ MÆÁ EÁú §oÁ ÃN˛oz “{Ê
uN˛ LN˛ ƒw ú∫  uN˛oåy Àú∆| ∫zQÁLÂ QÎY ÃN˛oz “{? FÃ uN¿̨ ÆÁ-N˛¬Áú tΩƒÁ∫Á FÃ o·Æ N˛Áz Ã™^åz
N˛Á üÆnå N˛∫ıTz@

               uN¿̨ ÆÁ-N˛¬Áú
     LN˛ ƒwÁN˛Á∫ oÁ∫ Nz̨  ÃÁs LN˛ Ãyáz oÁ∫ AB N˛Áz \ÁzugL u\ÃÃz Æ“
u§ãtÏ  P ú∫ tÁz¬å N˛∫ ÃNz̨ @ ƒwÁN˛Á∫ oÁ∫ ƒw N˛Á osÁ ÃyáÁ oÁ∫  AB

Ã∫¬ ∫zQÁ N˛Á uåªúm N˛∫oz “{Ê, \Áz u§ãtÏ  P
ú∫ LN˛ tÓÃ∫z N˛Áz üuoXZzuto N˛∫oz “{Ê@
uYfi ™ı t∆Á|L EåÏÃÁ∫ FÃ úÓm| uƒáÁå N˛Áz bz§¬ ú∫ ∫QN˛∫ oÁ∫ AB
N˛Áz u§ãtÏ  P Nz̨  YÁ∫ÁzÊ EÁz∫ VÏ™ÁFL u\ÃÃz oÁ∫ N˛y uƒußãå uÀsuoÆÁı N˛Áz
üÁõo N˛∫ ÃNz̨ @ ƒw Ãyáz oÁ∫ N˛Áz u§ãtÏ P ú∫ osÁ EãÆ u§ãtÏ  Q1, Q2,
Q3 ú∫ üuoXZzuto N˛∫oÁ “{@ \§ ∫zQÁ ƒw N˛Áz tÁz u§ãtÏEÁzÊ ú∫
üuoXZzuto N˛∫oy “{Ê oÁz Gå™ı Ãz LN˛ u§ãtÏ P Eƒ≈Æ “ÁzTÁ@
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A

P

Q

O

Y

A

P

AB  Nz̨  A1B1 N˛y ut∆Á tzuQL@ ƒw Nz̨  u§ãtÏ P ú∫ Àú∆| ∫zQÁ “̄@ ∫zQÁ AB N˛y Ãßy uÀsuoÆÁı ™ı
u§ãtÏ P ƒw N˛Áz EãÆ u§ãtÏ ú∫ üuoXZzuto N˛∫oy “{@ u§ãtÏ P osÁ EÁ{∫ LN˛ u§ãtÏ ú∫ ƒw N˛Áz
üuoXZzuto N˛∫oÁ “{@ u§ãtÏ P ú∫ A1B1 ƒw N˛y Àú∆| ∫zQÁ “ÁzTy@

“™ tzQ ÃN˛oz “{Ê uN˛ u§ãtÏ P ú∫ Nz̨ ƒ¬ LN˛ “y Àú∆| ∫zQÁ gÁ¬y TÆy “{@
oÁ∫ AB N˛Áz tÁzåÁÊz ut∆ÁEÁzÊ ™ı VÏ™Áåz ú∫ ƒ“ ƒwÁN˛Á∫ oÁ∫ N˛Áz tÁz u§ãtÏEÁzÊ ú∫ N˛ÁboÁ “{@ Æz Ãßy

Zztå ∫zQÁLÂ N˛“¬Áoy “{@ Àú∆| ∫zQÁ Zztå ∫zQÁ N˛y ƒ“ uƒ∆z  uÀsuo “{ \“ÁÂ GÃNz̨  tÁzåÁz N˛bÁå
u§ãtÏ LN˛ “y ÀsÁå ú∫ uÀso “Ázoz “{Ê@˛

Æ“ N˛yu\L@

uYfi ™ı t∆Á|L EåÏÃÁ∫ LN˛ N˛ÁT„\ ú∫ ƒw gÁ¬N˛∫ GÃ ú∫  PQ
LN˛ Zztå ∫zQÁ QyÊuYL@ Zztå ∫zQÁ Nz̨  tÁzåÁzÊ EÁz∫ NĮ̈ Z Ã™ÁåÁão∫
∫zQÁLÂ QÎuYL@

\{Ãz-\{Ãz [ÆÁ Nz̨ ã¸ u§ãtÏ Nz̨  Ã™yú EÁLTy o§ GÃN˛y ¬©§ÁF|
MÆÁ “ÁzTy?

Ã§Ãz §gy [ÆÁ (chord) N˛Á{åÃy “ÁzTy?
uN˛Ãy ßy ƒw ú∫ LN˛ tÓÃ∫z Nz̨  Ã™ÁåÁão∫ uN˛oåy Àú∆| ∫zQÁLÂ QÎY ÃN˛oz “{Ê?

ƒw osÁ Àú∆| ∫zQÁ Nz̨  GßÆuå…e u§ãtÏ N˛Áz Àú∆| u§ãtÏ osÁ Àú∆| ∫zQÁ GÃy u§ãtÏ ú∫ ƒw N˛Áz Àú∆| N˛∫oy “{@
utL TL uYfiÁı ™ı ƒw N˛y Àú∆| ∫zQÁ N˛Á uå∫yqm N˛yu\L@

uN˛Ãy ßy LN˛ u§ãtÏ Ãz ƒw ú∫ uN˛oåy Àú∆| ∫zQÁLÂ gÁ¬y \Á ÃN˛oy “{? LN˛ ƒw ú∫ NĮ̈ ¬
uN˛oåy Àú∆| ∫zQÁLÂ QyÊYy \Á ÃN˛oy “{Ê@ Àú∆| u§ãtÏ N˛Áz tzuQL@ GÃ u§ãtÏ Ãz LN˛ ufi[ÆÁ QyÊYyL@
EÁúåz Àú∆| u§ãtÏ Ãz QyÊYz TL ufi[ÆÁ osÁ Àú∆| ∫zQÁ Nz̨  §yY §ååz ƒÁ¬z N˛Ázm ™ı N˛ÁzF| uƒ∆z oÁ
úÁF| “{? Æz ufi[ÆÁÆı Àú∆| ∫zQÁ ú∫ ¬Ê§ utQÁF| tzoy “{@ E§ “™ FÃz uÃtΩá N˛∫åz N˛Á üÆnå N˛∫ıTz@

ü™zÆ-9.1 : LN˛ ƒw N˛y Àú∆| ∫zQÁ, Àú∆| u§ãtÏ Ãz TÏ\∫åz ƒÁ¬y ufi[ÆÁ ú∫ ¬Ê§ “Ázoy “{@

utÆÁ TÆÁ “{ :  LN˛ ƒw u\ÃN˛Á Nz̨ ã¸ O “{ osÁ Àú∆| ∫zQÁ  XY Àú∆|
u§ãtÏ P ú∫ ƒw N˛Áz Àú∆| N˛∫oy “{@

uÃtΩá N˛∫åÁ “{ : OP ¬Ê§ “{ XY ú∫ (EsÁ|oΩ  OP ⊥  XY)
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Gúúuno : u§ãtÏ Q ƒw Nz̨  §Á“∫ uÀso “ÁzTÁ (MÆÁı?) (åÁzb
uN˛u\L Æut u§ãtÏ Q ƒw Nz̨  Eãt∫ uÀso “ÁzTÁ oÁz XY LN˛
Zztå ∫zQÁ §åzTy, Àú∆| ∫zQÁ å“Î@)

Eo: OQ ufi[ÆÁ OP Ãz §gÁ “ÁzåÁ YÁu“L (MÆÁzÊ?) EsÁ|oΩ
OQ > OP.

Æ“  XY ú∫ uÀso Ãßy u§ãtÏEÁzÊ N˛Áz ¬ÁTÓ “ÁzTÁ@ Eo: Æ“ uÃtΩá “ÁzoÁ “{ uN˛  OP Gå Ãßy
∫zQÁEÁzÊ Ãz ZÁzby “ÁzTy \Áz XY ú∫ gÁ¬z TÆz tÓÃ∫z u§ãtÏEÁzÊ Ãz QÎYy \Áoy “{@ MÆÁıuN˛ utL TL u§ÊtÏ
Ãz gÁ¬y TÆy ∫zQÁEÁı ™ı ¬Ê§ Ã§Ãz ZÁzby “Ázoy “{@ (ÃÁoƒÎ N˛qÁ N˛y uN¿̨ ÆÁN˛¬Áú 5.3 Nz̨  EåÏÃÁ∫)

Eo: “™Á∫y N˛¡úåÁ OP,  XY ú∫ ¬Ê§ å“Î “{ Æ“ EÃnÆ uÃtΩá “Ázoy “{@ EsÁ|oΩ OP  ¬Ê§ “{

XY ú∫ Æ“ uÃtΩá “ÁzoÁ “{@ EsÁ|o‚ OP  ⊥ XY

åÁzb : Àú∆| u§ãtÏ Ãz gÁ¬y TÆy ufi[ÆÁ N˛Áz “™ Àú∆| ∫zQÁ N˛Á ¬Ê§ N˛“ ÃN˛oz “{Ê@

     üÆnå N˛yu\L@

Hú∫y ü™zÆ N˛Á uƒ¬Áz™ EÁú N{̨ Ãz uÃtΩá N˛∫ÁzTz?

   <<LN˛ ƒw N˛y ufi[ÆÁ Nz̨  EÊo u§ãtÏ Ãz GÃ ú∫ QÎYy TÆy ¬Ê§ ∫zQÁ ƒw N˛y Àú∆| ∫zQÁ “Ázoy “{Ê@
Gú∫ÁzMo ü™zÆ Ãz “™ NĮ̈ Z EÁ{∫ uå…N˛ | üÁõo N˛∫ıTz@

(i) MÆÁıuN˛ u§ãtÏ P Ãz Nz̨ ƒ¬ LN˛ “y ¬Ê§  OP gÁ¬Á \Á ÃN˛oÁ “{ FÃÃz Æ“ úoÁ Y¬oÁ “{ uN˛
ƒw úu∫uá ú∫ gÁ¬z TL u§ãtÏ Ãz Nz̨ ƒ¬ LN˛ “y Àú∆| ∫zQÁ QÎYy \Á ÃN˛oy “{@

(ii) MÆÁıuN˛ u§ãtÏ P Ãz XY ú∫ LN˛ “y ¬Ê§ gÁ¬Á \Á ÃN˛oÁ “{ FÃÃz Æ“ úoÁ Y¬oÁ “{ uN˛ ƒw
Nz̨  Àú∆| u§ãtÏ Ãz Àú∆| ∫zQÁ ú∫ gÁ¬Á TÆÁ ¬Ê§ Nz̨ ã¸ Ãz TÏ\∫oÁ “{@

FåNz̨  §Á∫z ™ı uƒYÁ∫ N˛yu\L EÁ{∫ Eúåz u™fiÁı osÁ EÜÆÁúN˛ Nz̨  ÃÁs FÃN˛y YYÁ| N˛yu\L@

9.2.1 9.2.1 9.2.1 9.2.1 9.2.1 ƒw Nz̨  Àú∆| ∫zQÁ N˛y ∫YåÁ (Construction of Tangent to a Circle)

“™ ƒw Nz̨  Àú∆| u§ãtÏ ú∫ Àú∆| ∫zQÁ N˛y ∫YåÁ N{̨ Ãz N˛∫ÊzTz? “™ FÃy o·Æ N˛Áz EÁáÁ∫ ™ÁåıTz
uN˛ Àú∆| u§ãtÏ ú∫ gÁ¬y TÆy Àú∆| ∫zQÁ ƒw N˛y ufi[ÆÁ ú∫ ¬Ê§ “ÁzoÁ “{@ Àú∆| ∫zQÁ N˛Áz QÎYåz Nz̨
u¬L ufi[ÆÁ Nz̨  EÊuo™ u§ãtÏ ú∫ ¬Ê§ gÁ¬åÁ “ÁzTÁ@ ufi[ÆÁ N˛Áz QÎYåz Nz̨  u¬L ƒw Nz̨  Nz̨ ã¸ u§ãtÏ N˛y
\ÁåN˛Á∫y EÁƒ≈ÆN˛ “{@ Yu¬L E§ “™ FÃN˛y ∫YåÁ N¿̨ ™ N˛Áz tzQıTz@
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∫YåÁ : GÃ ƒw N˛y Àú∆| ∫zQÁ QÎuYL u\ÃN˛Á Nz̨ ã¸ u§ãtÏ rÁo “{@

“™ı LN˛ ƒw üÁõo “{ u\ÃN˛Á Nz̨ ã¸ ‘O’ “{ osÁ GÃN˛y úu∫uá ú∫ u§ãtÏ P gÁ¬Á TÆÁ “{@ E§
“™ı u§ãtÏ P Ãz Àú∆| ∫zQÁ QÎYåy “{@ E§ “™ Àú∆| ∫zQÁ Nz̨  ∫YåÁ N¿̨ ™ N˛Áz tzQıTz@

∫YåÁ N¿̨ ™ :-
1. Nz̨ ã¸ ‘O’ Ãz LN˛ ƒw QÎuYL GÃ ú∫
LN˛ u§ãtÏ ‘P’ EÊuN˛o N˛yu\L@  OP N˛Áz
u™¬ÁFL@
2.  u§ãtÏ P Ãz LN˛ ¬Ê§ QÎuYL osÁ
GÃN˛Áz XY åÁ™ tyu\L@
3.  XY utL TL ƒw N˛y FuXZo Àú∆|
∫zQÁ “ÁzTy \Áz u§ãtÏ P Ãz TÏ\∫oy “{@
MÆÁ u§ãtÏ P Ãz tÓÃ∫y Àú∆| ∫zQÁ QÎYy \Á ÃN˛oy “{? N Ą́∫m §oÁFL@

     üÆnå N˛yu\L@

\§ ƒw N˛Á Nz̨ ã¸ u§ãtÏ rÁo å “Áz oÁz EÁú GÃN˛y Àú∆| ∫zQÁ N{̨ Ãz
QÎYzTz?

ÃÊN z̨o (Hint) : tÁz Ã™Áå N˛Ázm ∠QPX  osÁ PRQ∠ . QÎuYL@ GÃN˛y
∫YåÁ N˛Áz Ã™^ÁFL@

9.2.2 9.2.2 9.2.2 9.2.2 9.2.2 Àú∆| ∫zQÁ N˛y ¬©§ÁF| rÁo N˛∫åÁ (Finding Length of the Tangent )

 MÆÁ “™ utL TL u§ãtÏ Ãz Àú∆| ∫zQÁ N˛y ¬©§ÁF| rÁo N˛∫ ÃN˛oz “̄?
GtÁ“∫m :  Æut LN˛ ƒw N˛y ufi[ÆÁ = 6 Ãz.™y. osÁ u§ãtÏ P Ãz tÓ∫y OP = 10 Ãz.™y. “{, osÁ GÃN˛Á
Nz̨ ã¸ u§ãtÏ O “Áz oÁz GÃ ú∫ gÁ¬z TÆz Àú∆| ∫zQÁ N˛y ¬©§ÁF| rÁo N˛yu\L@
“¬ : Àú∆| u§ãtÏ Ãz Àú∆| ∫zQÁ ufi[ÆÁ ú∫ ¬Ê§ “Ázoy “{@ (ü™zÆ 9.1)

Æ“ÁÂ PA  Àú∆| ∫zQÁQlg “{ osÁ OA ƒw N˛y ufi[ÆÁ “{@
OA PA OAP 90∴ ⊥ ⇒ ∠ = °

E§ ΔOAP ™ı,       OP2 =  OA2 + PA2  (úÁÆsÁTÁz∫Ã ü™zÆ tΩƒÁ∫Á)
     102  =  62 + PA2

         100  =  36 + PA2

     PA2  = 100 - 36
             = 64

        ∴  PA = 64  = 8 Ãz.™y.
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          E•ÆÁÃ - 9.1 - 9.1 - 9.1 - 9.1 - 9.1

1. u∫Mo ÀsÁåÁı N˛y úÓuo| N˛yu\L@
(i) LN˛ Àú∆| ∫zQÁ ƒw N˛Áz ................ u§ãtÏEÁzÊ ú∫ üuoXZzuto N˛∫oy “{@
(ii) LN˛ ∫zQÁ \Áz ƒw N˛Áz tÁz uƒußãå u§ãtÏEÁzÊ ú∫ üuoXZzuto N˛∫oy “{ GÃz ƒw N˛Á

..................................... N˛“oz “{Ê@
(iii) ƒw ú∫ Ã∫¬oÁ Ãz gÁ¬z \Áåz ƒÁ¬y Àú∆| ∫zQÁLÂ ............ “Ázoy “{ @
(iv) uN˛Ãy ßy ƒw ú∫ EuáN˛ Ãz EuáN˛ ............. Ã™ÁåÁão∫ Àú∆| ∫zQÁLÂ gÁ¬ ÃN˛oz “{Ê@
(v) ƒw osÁ Àú∆| ∫zQÁ N˛Á Zztå u§ãtÏ ..................... N˛“¬ÁoÁ “{@
(vi) LN˛ ƒw ú∫ ............................ Àú∆| ∫zQÁLÂ gÁ¬ ÃN˛oz “{Ê@

2. Àú∆| ∫zQÁ PQ , 5 Ãz.™y. ufi[ÆÁ ƒÁ¬z ƒw N˛Áz, u§ãtÏ  P ú∫ Àú∆| N˛∫oy “{@ ƒ“ ∫zQÁ O  Ãz
TÏ\∫åz ƒÁ¬y ∫zQÁ ú∫ Q ú∫ u™¬oy “{ u\ÃÃz OQ = 12 Ãz.™y. PQ N˛y ¬©§ÁF| rÁo N˛yu\L@

3. ƒw ú∫ tÁz Ã™ÁåÁão∫ ∫zQÁLÂ FÃ üN˛Á∫ gÁu¬L u\Ã™ı Ãz LN˛ Àú∆| ∫zQÁ “Áz osÁ tÓÃ∫y Zztå
∫zQÁ “Áz@

4.  Nz̨ ã¸ Ãz 15 Ãz.™y. tÓ∫y ú∫ uÀso u§ãtÏ ú∫ gÁ¬y TÆy Àú∆| ∫zQÁ N˛y ¬©§ÁF| rÁo N˛yu\L u\Ã
ƒw N˛y ufi[ÆÁ 9 Ãz.™y. “{@

5. uÃtΩá N y̨u\L uN˛ ƒw Nz̨  √ÆÁÃ Nz̨  EÊuo™ u§ãtÏEÁzÊ ú∫ gÁ¬y TÆy Àú∆| ∫zQÁÆı Ã™ÁåÁão∫ “Ázoy “{@

9.39.39.39.39.3 uN˛Ãy u§ãtÏ Ãz ƒw ú∫ gÁ¬y TÆy Àú∆| ∫zQÁEÁzÊ N˛y ÃÊPÆÁ (Number of tangent to a
circle from any point)

FÃ uN¿̨ ÆÁ N˛¬Áú tΩƒÁ∫Á “™ LN˛ ƒw ú∫ gÁ¬z TÆz Àú∆| ∫zQÁEÁzÊ N˛y \ÁåN˛Á∫y üÁõo N˛∫ıTz@

uN¿̨ ÆÁN˛¬Áú

(i) LN˛ N˛ÁT\ ú∫ ƒww gÁu¬L@ LN˛ u§ãtÏ
P N˛Áz ƒw Nz̨  Eãt∫ gÁu¬L@ MÆÁ “™ FÃ
u§ãtÏ Ãz N˛ÁzF| Àú∆| ∫zQÁ gÁ¬ ÃN˛oz “{?
EÁú tzQıTz uN˛ FÃ u§ãtÏ Ãz TÏ\∫åz ƒÁ¬y
Ãßy ∫zQÁLÂ ƒw N˛Áz tÁz u§ãtÏEÁzÊ ú∫
üuoXZzuto N˛∫oy “{@ Fã“ı MÆÁ N˛“oz “{@

(ii) E§ “™ LN˛ u§ãtÏ ƒw ú∫ gÁ¬ıTz,
EÁúåz tzQÁ uN˛ FÃ u§ãtÏ Ãz Nz̨ ƒ¬ LN˛
“y Àú∆| ∫zQÁ QÎYy \Á ÃN˛oy “{@ (ÃÁs
ƒÁ¬z uYfi N˛Áz tzuQL@)
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(iii) E§ “™ LN˛ u§ãtÏ ƒw Nz̨  §Á“∫ gÁ¬ıTz
GÃ u§ãtÏ Ãz Àú∆| ∫zQÁLÂ QÎYåz N˛Á
üÆnå N˛∫ıTz@ EÁúåz MÆÁ tzQÁ? FÃ
u§ãtÏ ™ı “™ı tÁz Àú∆| ∫zQÁLÂ üÁõo “ÁzTy@
(uYfi ™ı tzuQL)

E§ “™ı Æ“ ÃÁ∫ üÁõo “ÁzoÁ “{@

uÀsuo (i)    :    ƒw Nz̨  ßyo∫y u§ãtÏ Ãz N˛ÁzF| ßy Àú∆| ∫zQÁ å“Î QÎYy \Á ÃN˛oy “{@
uÀsuo (ii) : ƒw ú∫ gÁ¬z TÆz u§ãtÏ Ãz Nz̨ ƒ¬ LN˛ Àú∆| ∫zQÁ QÎYy \Á ÃN˛oy “{@
uÀsuo (iii) : ƒw Nz̨  §Á“∫y u§ãtÏ Ãz ƒw ú∫ tÁz Àú∆| ∫zQÁLÂ  PA osÁ PB gÁ¬y TÆy “{ FÃ

   uÀsuo ™ı u§ãtÏ A osÁ B ú∫ ƒw N˛Áz Àú∆| N˛∫oy “{@
FÃ ∫zQÁQlg N˛y ¬©§ÁF| §Áÿ u§ãtÏ P Ãz Àú∆| u§ãtÏ N˛y tÓ∫y “ÁzTy@ u\Ãz “™ Àú∆| ∫zQÁ N˛y

¬©§ÁF| N˛“ıTz@
ÜÆÁå tyu\L Hú∫ Nz̨  uYfi (iii)  ™ı PA osÁ  PB Àú∆| ∫zQÁEÁzÊ N˛y ¬©§ÁF| u§ãtÏ P Ãz ƒw Nz̨

Àú∆| u§ãtÏ oN˛ N˛y tÓ∫y “{@ PA osÁ PB Nz̨  §yY MÆÁ ÃÊ§Êá “ÁzTÁ?

ü™zÆ-9.2 : §Áÿ u§ãtÏ Ãz ƒw ú∫ gÁ¬z TÆz Àú∆| ∫zQÁEÁzÊ N˛y ¬©§ÁF| Ã™Áå “Ázoy “{@
utÆÁ TÆÁ : Nz̨ ã¸ O Ãz LN˛ ƒw gÁ¬Á TÆÁ “{  P ƒw Nz̨  §Á“∫ uÀso LN˛ u§ãtÏ “{@ osÁ u§ãtÏ  P
Ãz tÁz Àú∆| ∫zQÁLÂ PA osÁ PB QÎYz TÆz “{@ (uYfi ™ı tzuQL)
uÃtΩá N˛∫åÁ “{ : PA = PB

Gúúu : OA osÁ OB osÁ OP N˛Áz u™¬ÁFL@
0OAP OBP 90∠ = ∠ = (ufi[ÆÁ osÁ Àú∆| ∫zQÁ Nz̨  ™ÜÆ §ååz ƒÁ¬Á

tÁz Ã™N˛Ázm ufißÏ\Áı ™ı   N˛Ázm ü™zÆ 9.1 uÃtΩá)

ΔOAP  osÁ ΔOBP ™ı
OA = OB (ƒw N˛y ufi[ÆÁÆz)
OP  =  OP (GßÆuå…e)
FÃu¬L R.H.S. ÀƒÆÊ o·Æ ˚Á∫Á
ΔOAP  ≅  ΔOBP
FÃÃz   PA = PB(CPCT) üÁõo “ÁzoÁ “{@
Eo: uÃtΩá uN˛ÆÁ TÆÁ@

     üÆnå N˛yu\L@

    úÁÆsÁTÁz∫Ã ü™zÆ tΩƒÁ∫Á Gú∫ÁzMo ü™zÆ N˛y Gúúu u¬uQL@

O

A

P

B(iii)

A

O

B
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9.3.1. 9.3.1. 9.3.1. 9.3.1. 9.3.1. ƒw Nz̨  §Áÿ u§ãtÏ Ãz Àú∆| ∫zQÁEÁzÊ N˛y ∫YåÁ (Construction of Tangents to a Circle
from an external Point) :-

EÁúåz tzQÁ uN˛ ƒw Nz̨  §Áÿ u§ãtÏ Ãz tÁz Àú∆| ∫zQÁLÂ QÎY ÃN˛oz “{Ê@ E§ “™ FÃz gÁ¬åz N˛y
uƒuá tzQıTz@
∫YåÁ : ƒw Nz̨  §Áÿ u§ãtÏ Ãz Àú∆| ∫zQÁEÁzÊ N˛y ∫YåÁ
utÆÁ TÆÁ “{  : LN˛ ƒw u\ÃN˛Á Nz̨ ã¸ ‘O’ “{ osÁ §Áÿ
u§ãtÏ  P  “{ “™ı u§ãtÏ P Ãz tÁz Àú∆| ∫zQÁıLÂ QÎYåÁ “{@
∫YåÁ N¿̨ ™:

Y∫m(i) : OP N˛Áz \ÁzgN˛∫ GÃN˛Á Ã™utΩƒßÁ\N˛ QÎuYL@
M N˛Áz PO N˛Á ™ÜÆ u§ãtÏ ™ÁuåL@

Y∫m(ii) : PM ÆÁ OM ufi[ÆÁ Ãz M N˛Áz Nz̨ ã¸ ™ÁåN˛∫
LN˛ ƒw QÎuYL@ FÃ ƒw N˛Áz tÁz u§ãtÏ A osÁ
B ú∫ ú“¬z ƒw ú∫ üuoXZzuto “Ázåz tyu\L@

Y∫m (iii) : PA osÁ PB N˛Áz u™¬ÁFL@ “™ı  PA osÁ PB
tÁz FuXZo Àú∆| ∫zQÁLÂ üÁõo “ÁıTz@

Gúúu: E§ “™ FÃ ∫YåÁ Nz̨  EÁ{uYnÆ (Justify) N˛Áz
üÁõo N˛∫ıTz@
OA N˛Áz u™¬ÁFL@ PAO∠  Eá|ƒw N˛Á N˛Ázm
“ÁzTÁ@
∴ PAO∠  = 90°.

MÆÁ “™ N˛“ ÃN˛oz “{ PA OA⊥  ?

MÆÁıuN˛, OA utL TL ƒw N˛y ufi[ÆÁ “{, PA
ƒw N˛y Àú∆| ∫zQÁ “Ázåy YÁu“L@  (ü™zÆ 9.1 Nz̨
uƒ¬Áz™ tΩƒÁ∫Á)
GÃy üN˛Á∫, PB  ßy ƒw LN˛ Àú∆| ∫zQÁ “ÁzTy@
Eo: Æ“ uÃtΩá “ÁzoÁ “{@
Àú∆| ∫zQÁ osÁ YÁúN˛m| Nz̨  §Á∫z ™ı NĮ̈ Z EÁ{∫ ™“nƒúÓm| o·ÆÁı N˛Áz tzQıTz@

N˛så-1 : ƒw N˛Á Nz̨ ã¸ GÃ N˛Ázm Nz̨  Ã™utΩƒßÁ\N˛ ú∫ uÀso “ÁzTÁ \Áz Àú∆| ∫zQÁEÁzÊ Nz̨  §yY §åoÁ
“{@ MÆÁ EÁú §oÁ ÃN˛oz “{Ê uN˛ “™ FÃz N{̨ Ãz uÃtΩá N˛∫ ÃN˛oz “{Ê@

Gúúu : ™Áå u¬u\L PQ osÁ PR tÁz Àú∆| ∫zQÁLÂ u§ãtÏ P Ãz gÁ¬y TÆy “{Ê@ OQ osÁ OR N˛Áz u™¬ÁFL@

  ΔOQP osÁ ΔORP Ãƒ|Ã™Áå “{@ MÆÁıuN˛ “™ \Áåoz “{Ê uN˛

P M O

P M O

A

B

P M O

A
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∠OQP = ∠ORP = 90o (ü™zÆ 9.1)

OQ = OR ([ÆÁÆı)
OP = OP  (GßÆuå…e)

EsÁ|oΩ OPQ OPR∠ = ∠   (CPCT)

FÃu¬L OP, N˛Ázm QPR∠  N˛Á Ã™utΩƒßÁ\N˛ “{@
  Eo: ƒw N˛Á Nz̨ ã¸ N˛Ázm N z̨ Ã™utΩƒßÁ\N˛ ú∫ uÀso “ÁzoÁ “{ \Áz tÁz Àú∆| ∫zQÁEÁzÊ tΩƒÁ∫Á §åoÁ “{@
N˛så-2 : tÁz Ã™Nz̨ uã¸o ƒwÁı N˛Áz FÃ üN˛Á∫ gÁ¬Á TÆÁ “{ u\Ã™ı §gz ƒw N˛y [ÆÁ ZÁzbz ƒw Nz̨  Àú∆|
u§ãtÏ ú∫ Ã™utΩƒßÁ\N˛ “Ázoy “{Ê@

Gúúu: “™Á∫z úÁÃ tÁz Ã™Nz̨ uã¸N˛ ƒw “{ u\ÃNz̨  Nz̨ ã¸ O “{ osÁ ƒz  C1,
C2 utÆz TÆz “Ê{@ §gz ƒw C1 N˛y [ÆÁ AB ZÁzbz ƒw C2 N˛Áz u§ãtÏ P ú∫ Àú∆|
N˛∫oÁ “{@ (uYfi ™ı tzuQL@) “™ı AB = BP uÃÚ N˛∫åÁ “{@ OP N˛Áz
u™¬ÁFL@ o§ AB ƒw C2 N˛y Àú∆| ∫zQÁ osÁ  OP ufi[ÆÁ §åzTy@
Eo: ü™zÆ 9.1 Ãz

OP AB⊥

E§ ΔOAP osÁ ΔOBP Ãƒ|Ã™Áå “ÁıTz (MÆÁı?) FÃN˛Á Es| “ÏEÁ
AP = PB. Eo:  OP [ÆÁ  AB N˛Á Ã™utΩƒßÁ\N˛ “ÁzTÁ@ MÆÁıuN˛ Nz̨ ã¸ Ãz gÁ¬Á TÆÁ ¬Ê§ [ÆÁ ú∫ ¬Ê§
“ÁzoÁ “{ \Áz GÃz Ã™utΩƒßÁu\o N˛∫oÁ “{@

N˛så-3 : Æut LN˛ ƒw u\ÃN˛Á Nz̨ ã¸  O “{ GÃ ú∫ §Áÿ u§ãtÏ A  Ãz tÁz Àú∆| ∫zQÁÆı gÁ¬y TÆy “Ê{
o§ QAP 2 QPO 2 OQP∠ = ∠ = ∠

MÆÁ EÁú tzQ ÃN˛oz “Ê{?
Gúúu : “™ı Nz̨ ã¸ O ƒÁ¬Á ƒw utÆÁ TÆÁ “{@ GÃN˛Á §Áÿ u§ãtÏ  A “{ \“ÁÂ Ãz tÁz Àú∆| ∫zQÁLÂ  AP
osÁ AQ gÁ¬y TÆy “{Ê \“ÁÂ u§ãtÏ  P osÁ Q Àú∆| u§ãtÏ “{ (uYfi ™ı tzuQL@)

“™ı uÃtΩá N˛∫åÁ “{
PAQ 2 QOP∠ = ∠

™Áå ¬yu\L  QAP∠  = θ

E§,  ü™zÆ 9.2 Ãz
AP = AQ,  FÃu¬L ΔAPQ LN˛ Ã™tΩuƒ§Á“Ï ufißÏ\ “ÁzTÁ@

FÃu¬L ∠APQ + ∠AQP + QAP∠  = 180° (oyå N˛ÁzmÁı N˛Á ÆÁzT)
1APQ PQA (180 )
2

∠ = ∠ = ° − θ

Q

O

R

P

C1C2

A

O

P B

A

Q

P
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 = 
190
2

° − θ

úÏå: ü™zÆ  9.1 Ãz

OPA 90∠ = °

FÃu¬L,   OPQ OPA APQ∠ = ∠ − ∠

1 1 190 90 PAQ
2 2 2

⎡ ⎤= ° − − θ = θ = ∠⎢ ⎥⎣ ⎦

FÃÃz Æ“  
1OPQ PAQ
2

∠ = ∠ .

PAQ 2 OPQ.\ Ð = Ð GÃy üN˛Á∫ PAQ 2 OQP= Ð

N˛så-4 :  Æut LN˛ ƒw, YoÏßÏ|\ ABCD ™ı úu∫To ƒw gÁ¬Á TÆÁ “Áz
oÁz uÃtΩá N˛yu\L uN˛ AB+CD = AD + BC

MÆÁ EÁú §oÁ ÃN˛oz “{Ê uN˛ FÃNz̨  EÁTz N{̨ Ãz “¬ uN˛ÆÁ \Á
ÃN˛oÁ “{? AB, CD, BC, DA Ãßy ƒw N˛y Àú∆| ∫zQÁLÂ “{Ê@

ƒw N˛Áz YoÏßÏ|\ N˛y ßÏ\ÁEÁzÊ N˛Áz u§ãtÏ  P, Q, R, S, Àú∆| N˛∫åz Nz̨
u¬L ƒw N˛Áz YoÏßÏ|\ Nz̨  Eãt∫ uÀso “ÁzåÁ EÁƒ≈ÆN˛ “{@

E§ FÃz EÁTz N{̨ Ãz “¬ N˛∫ıTz?

Gúúu : LN˛ ƒw, YoÏßÏ|\ ABCD  N˛y ßÏ\ÁLÂ AB, BC, CD osÁ DA N˛Áz N¿̨ ™∆: u§ãtÏ P, Q, R osÁ
S ú∫ Àú∆| N˛∫oÁ “{ (uYfi ™ı tzuQL) EsÁ|o‚ AB, BC, CD  EÁ{∫ DA  Àú∆| ∫zQÁLÂ “{@

ü™zÆ 9.2 Ãz §Áÿ u§ãtÏ Ãz ƒw ú∫ gÁ¬z TÆz tÁz Àú∆| ∫zQÁLÂ Ã™Áå “Ázoy “{@
AP = AS

BP = BQ

DR = DS

osÁ CR = CQ FåN˛Áz \Ázgåz ú∫
AP + BP + DR + CR  = AS + BQ + DS + CQ

ÆÁ (AP + PB) + (CR + DR) = (BQ + QC) + (DS + SA)

ÆÁ AB + CD = BC + DA.

A
B

C

D

P

Q
S

R
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GtÁ“∫m-1.  5 Ãz.™y. ufi[ÆÁ ƒÁ¬z ƒw ú∫ Àú∆| ∫zQÁEÁzÊ N˛Á LN˛ ÆÏS™ QyıuYL \Áz LN˛ tÓÃ∫z Nz̨  ÃÁs
60° N˛Á N˛Ázm §åÁoz “{@
“¬ : LN˛ ƒw osÁ GÃ tÁz Àú∆| ∫zQÁLÂ QÎYåz Nz̨  u¬L “™ı LN˛ uƒuá N˛Á uå∫yqm N˛∫åÁ YÁu“L@ Æ“ÁÂ “™ı Nz̨ ƒ¬
ƒw N˛y ufi[ÆÁ osÁ Àú∆| ∫zQÁEÁzÊ Nz̨  ™ÜÆ N˛Ázm utÆÁ TÆÁ “{@ “™ı Àú∆| ∫zQÁEÁzÊ N˛y tÓ∫y rÁo å“Î “{@ “™ı Àú∆| ∫zQÁEÁzÊ
N˛y ¬©§ÁF| ßy å“Î ty TÆy “{@ “™ı Nz̨ ƒ¬ GåNz̨  ™ÜÆ N˛Á N˛Ázm utÆÁ TÆÁ “{@ FÃN˛y Ã“ÁÆoÁ Ãz “™ı ƒw Nz̨  §Áÿ u§ãtÏ
N˛y tÓ∫y N˛Áz rÁo N˛∫åÁ “{@ \“ÁÂ Ãz “™ı Àú∆| ∫zQÁEÁzÂ N˛Áz QÎYåÁ “{@

FÃN˛Á EÁ∫©ß “™ı ƒw Nz̨  Nz̨ ã¸ ‘O’ osÁ ufi[ÆÁ 5 Ãz.™y. Ãz N˛∫åÁ “{@ ™Áå u¬u\L  PA osÁ  PB, u§ãtÏ ‘P’ Ãz
tÁz Àú∆| ∫zQÁLÂ gÁ¬y TÆy “{Ê@ GåNz̨  §yY 60o N˛Á N˛Ázm §åÁÆÁ TÆÁ “{@ FÃ™ı  ∠APB = 60o,  OP N˛Áz u™¬ÁFL@
\{ÃÁ uN˛ “™ \Áåoz “{
∫zQÁ OP N˛Ázm ∠APB N˛Á Ã™tΩuƒßÁ\N˛ “ÁzoÁ “{@

∠OAP= ∠OPB=
o60

2
=30o (∵ ΔOAP ≅ ΔOBP)

E§  ΔOAP ™ı

sin 30o               = 
OA
OP

 
1
2  = 

5
OP  (ufiN˛Ázm™yuoÆ EåÏúÁoÁı Ãz) OP = 10

Ãz.™y.
E§ “™ 5 Ãz.™y. ufi[ÆÁ Ãz Nz̨ ã¸ ‘O’ ú∫ LN˛ ƒw gÁ¬ıTz u¢˛∫
10 Ãz.™y. tÓ∫y ú∫ LN˛ u§ãtÏ P gÁ¬ıTz OP N˛Áz u™¬ÁN˛∫ ∫YåÁ úÓm|
N˛yu\L \{ÃÁ 9.2. ™ı utÆÁ TÆÁ “{@ Eo: PA osÁ PB ƒw N˛y tÁz Àú∆|
∫zQÁLÂ “ÁıTy@

EÁú ufiN˛Ázm™yuo Nz̨  EåÏúÁoÁı Nz̨  u§åÁ ßy FÃN˛y ∫YåÁ N˛y \Á ÃN˛oy “{@

      üÆnå N˛yu\L@
tÁz ufi[ÆÁEÁzÊ N Ą́ ÆÏS™ FÃ üN Ą́∫ QÎuYL u\Ã™ı OA osÁ OB  Nz̨  ™ÜÆ N Ą́zm ∠BOA = 120o,  ∠BOA N Ą́

Ã™tΩuƒßÁ\N˛ QÎuYL@ A osÁ B ú∫ OA osÁ OB ú∫ ¬©§ gÁu¬L@ Æz ∫zQÁLÂ ∠BOA  N z̨ Ã™tΩuƒßÁ\N˛ Ãz §Áÿ
u§ãtÏ ú∫ Àú∆| N˛∫oy “̄ osÁ ¬Ê§ GÃN˛y LzuXZo Àú∆| ∫zQÁLÂ “ÁzTy@ FÃN˛y ∫YåÁ N˛∫ EÁ{uYnÆ üÁõo N˛yu\L@

          E•ÆÁÃ - 9.2 - 9.2 - 9.2 - 9.2 - 9.2

1. Ã“y G∫ YÏåN˛∫ ünÆzN˛ N˛y ÃnÆoÁ §oÁFL@
(i) ƒw N˛y Àú∆| ∫zQÁ osÁ Àú∆| u§ãtÏ ú∫ gÁ¬z TÆz ufi[ÆÁ Nz̨  ™ÜÆ §ååz ƒÁ¬Á N˛Ázm

   (E) 60° (EÁ) 30° (F) 45° (F|) 90°
(ii) u§ãtÏ Q Ãz ƒw Nz̨  Àú∆| ∫zQÁ N˛y ¬©§ÁF| 24 Ãz.™y. osÁ Nz̨ ã¸ Ãz  Q N˛y tÓ∫y 25 Ãz.™y. “Áz oÁz

ƒw N˛y ufi[ÆÁ “ÁzTy@
(E) 7 Ãz.™y. (EÁ) 12 Ãz.™y. (F) 15 Ãz.™y. (F|) 24.5 Ãz.™y.

A

O

B

P
5 cm.

5 cm.
60°

A

O

B

P10 cm.
M

Ã©™ÏQ ßÏ\Á
   N˛m|
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(iii) Æut LN˛ ƒw (O ) ú∫ tÁz Àú∆| ∫zQÁLÂ AP osÁ AQ “{ osÁ  QOP 110 ,∠ = °   “Áz oÁz
QOP∠ = ...................

(E) 60°        (EÁ) 70°        (F)  80°     (F|) 90°

(iv) Æut u§ãtÏ P  Ãz ƒw (O) ú∫ tÁz Àú∆| ∫zQÁLÂ PA osÁ PB gÁ¬y TÆy
“{ tÁzåÁı Nz̨  ™ÜÆ N˛Ázm 80° N˛Á “ÁzoÁz POA∠ =

(E) 50°       (EÁ) 60°   (F)   70°            (F|)   80°

(v) utÆz TÆz uYfi ™ı XY osÁ X1Y1 tÁz Ã™ÁåÁão∫ Àú∆| ∫zQÁLÂ “̄@ Àú∆|
u§ãtÏ C ú∫ EÁ{∫ LN˛ Àú∆| ∫zQÁ  AB gÁ¬y TÆy “{ \Áz  XY N˛Áz  A  ú∫
X1Y1 N˛Áz B ú∫ üuoXZzuto N˛∫oy “{ oÁz BOA∠ =

(E) 80°     (EÁ) 100°   (F)  90°         (F|) 60°

2. tÁz Ã™Nz̨ ã¸yÆ ƒw N˛y ufi[ÆÁÆı N¿̨ ™∆: 5 Ãz.™y. osÁ 3 Ãz.™y. “{@ §‰gz ƒw Nz̨  [ÆÁ N˛y ¬©§ÁF|
rÁo N˛yu\L \Áz ZÁzbz ƒw N˛Áz Àú∆| N˛∫oz “ÏL TÏ\∫oy
“{@

3. Æut ƒw ™ı Ã™ÁåÁão∫ YoÏßÏ|\ §åÁÆÁ \ÁÆ oÁz uÃtΩá
N˛yu\L uN˛ ƒ“ Ã™ YoÏßÏ|\ ∫“oÁ “{@

4. 3 Ãz.™y. ufi[ÆÁ ƒÁ¬Á LN˛ EÊo:ƒw ufißÏ\ ΔABC ™ı
FÃ üN˛Á∫ gÁ¬Á TÆÁ “{ uN˛ u§ãtÏ  D ßÏ\Á BC N˛Áz BD

osÁ DC ™ı uƒßÁu\o N˛∫oÁ “{ u\åN˛y ¬©§ÁF| N¿̨ ™∆:
9 Ãz.™y. osÁ 3 Ãz.™y. “{@ (ÃÊTo uYfi ™ı tzuQL@) ßÏ\Á AB osÁ AC

N˛y ¬©§ÁF| rÁo N˛yu\L@
5. 6 Ãz.™y. ufi[ÆÁ ƒÁ¬Á LN˛ ƒw QÎuYL, Nz̨ ã¸ Ãz 10 Ãz.™y. tÓ∫y ú∫ gÁ¬z TÆz u§ãtÏ

Ãz GÃ ú∫ tÁz Àú∆| ∫zQÁLÂ gÁ¬N˛∫ GåN˛y ¬©§ÁF| rÁo N˛∫ GÃN˛y úÁÆsÁTÁz∫Ã
ü™zÆ tΩƒÁ∫Á \ÁÂY N˛yu\L@

6. 4 Ãz.™y. ufi[ÆÁ ƒÁ¬z ƒw ú∫ LN˛ Àú∆| ∫zQÁ QÎuYL \Áz tÓÃ∫z Ã™Nz̨ ã¸yÆ ƒw
u\ÃN˛y ufi[ÆÁ 6 Ãz.™y. “{ uN˛ Àú∆| N˛∫oy “{ GÃN˛y ¬©§ÁF| rÁo N˛yu\L osÁ Ã“y ™ÁútlgÁzÊ Ãz GÃN˛y \ÁÂY
N˛yu\L@

7. LN˛ YÓgy N˛y Ã“ÁÆoÁ Ãz LN˛ ƒw QÎYN˛∫ GÃN˛Á LN˛ §Áÿ u§ãtÏ gÁu¬L GÃ ú∫ LN˛ \Ázgy
Àú∆| ∫zQÁ gÁu¬L GåN˛y ¬©§ÁF| ™ÁuúL@ EÁúN˛Á uå…N˛ | u¬uQÆz@

8. LN˛ Ã™N˛Ázm ufißÏ\ ABC ™ı LN˛ ƒw u\ÃN˛Á √ÆÁÃ AB QÎYÁ TÆÁ “{ \Áz N˛m|  AC N˛Áz P
ú∫ üuoXZzt N˛∫oÁ “{@ uÃtΩá N˛yu\L uN˛ P u§ãtÏ ú∫ ƒw N˛y Àú∆| ∫zQÁ ßÏ\Á   BC N˛Áz
Ã™tΩuƒßÁu\o N˛∫oy “{@

A

110°

P

QO

O

A

B Y1X1

X Y

C

A

B D C3cm.9 cm.

O

 Ãz.™y.
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ƒw N˛y Àú∆| ∫zQÁLÂ EÁ{∫ Zztå ∫zQÁLÂ 2 4 12 4 12 4 12 4 12 4 1

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

9. O Nz̨ ã¸ Ãz LN˛ ƒw QÎuYÆz, §Áÿ u§ãtÏ R Ãz ƒw ú∫
uN˛oåy Àú∆| ∫zQÁLÂ QÎYy \Á ÃN˛oy “{Ê §oÁFL?
(ÃÊNz̨ o :- ƒw Nz̨  Nz̨ ã¸ Ãz u§ãtÏEÁzÊ N˛y tÓ∫y Ã™Áå “{@)

9.4 9.4 9.4 9.4 9.4 Zztå ∫zQÁ tΩƒÁ∫Á §ååz ƒÁ¬y ƒw N˛y EƒáÁLÂ
“™åz LN˛ ƒw osÁ ∫zQÁ Nz̨  §Á∫z ™ı EÜÆÆå uN˛ÆÁ “{@ Æut

LN˛ ∫zQÁ ƒw N˛Áz Nz̨ ƒ¬ LN˛ “y u§ãtÏ ú∫ üuoXZzt N˛∫oy “{ oÁz
GÃz Àú∆| ∫zQÁ N˛“oz “̄ EÁ{∫ Æut ∫zQÁ ƒw N˛Áz tÁz uƒußãå u§ãtÏEÁzÊ ú∫
üuoXZzt N˛∫oy “{ oÁz tÁz u§ÊtÏEÁı Nz̨  ™ÜÆ ∫zQÁ N˛Áz [ÆÁ N˛“oz “{Ê@

∆ÊN˛∫ åz TÏ¬Á§y osÁ åy¬z N˛ÁT\ N˛Áz uYúN˛Á N˛∫ LN˛ EÁNw̨ uo
N˛Á uå™Á|m uN˛ÆÁ@ Gå™ı Ãz LN˛ “{ ƒÁ}∆§zÃyå (Ã{¬Á§Yy) (wash

basin) FÃ EÁNw̨ uo N˛Áz §åÁåz Nz̨  u¬L GÃz
uN˛oåz N˛ÁT\ N˛y EÁƒ≈ÆN˛oÁ “ÁzTy@ “™ı FÃ
EÁNw̨ uo ™ı tÁz ßÁT utQÁF| tzoz “{ Gå™ı Ãz LN˛ EÁÆoÁN˛Á∫ “{ tÓÃ∫Á N˛Á{åÃÁ
“ÁzTÁ? GÃz ƒw N˛y EƒáÁ N˛“oz “{@ EÁÆo Nz̨  qzfi¢˛¬ N˛Áz rÁo N˛∫åÁ “™
\Áåoz “{Ê@ ƒw N˛y EƒáÁ (segment) N˛Á qzfi¢˛¬ N{̨ Ãz rÁo N˛∫ıTz? EƒáÁ N˛Á
qzfi¢˛¬ N{̨ Ãz rÁo N˛∫ıTz? ET¬y YYÁ| ™ı EƒáÁ Nz̨  qzfi¢˛¬ N˛Áz rÁo N˛∫åz N˛Á
üÆnå N˛∫ıTz-

Æ“ N˛yu\L@

∆ÊN˛∫ åz ƒÁ}∆§zÃyå Nz̨  ÃÁs Få EÁNw̨ uoÆÁı N˛Áz ßy §åÁÆÁ@

Fã“z uN˛Ã üN˛Á∫ uƒßÁu\o N˛∫ı u\ÃÃz GåNz̨  qzfi¢˛¬ Ã∫¬oÁ Ãz üÁõo “Áz?
NĮ̈ Z EÁ{∫ EÁNw̨ uoÆÁı N˛Áz §åÁN˛∫ GåN˛Áz E¬T-E¬T ßÁTÁı ™ı uƒßÁu\o N˛∫åz N˛Á üÆnå

N˛yu\L@

O

A

B Q C

P

A B l

A B

CD

10 cm.

A

C

B

D

O

2 cm

3.5 cm 

     üÆnå N˛yu\L@

àñVwV {MÌm| _| {XIZo
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N˛qÁ-X -X -X -X -X Tumo2 4 22 4 22 4 22 4 22 4 2

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

uå©å oÁu¬N˛Á ™ı TumoyÆ EÁNw̨ uoÆÁı Nz̨  qzfi¢˛¬ N˛Á À™∫m N˛∫ıTz@
N¿̨ .ÃÊ EÁNw̨ uo úu∫™Áú qzfi¢˛¬

1. ¬©§ÁF| = l A = lb

YÁ{gÁF| = b

2. ßÏ\Á = s A = s2

3. EÁáÁ∫ = b, A = 
1
2 bh

4. ufi[ÆÁ = r A = πr2

9.4.1.9.4.1.9.4.1.9.4.1.9.4.1. ƒw N˛y EƒáÁEÁzÊ N˛Á qzfi¢˛¬ rÁo N˛∫åÁ (Finding the Area of Segment of a
Circle) :–

 EƒáÁEÁzÊ (segment) Nz̨  qzfi¢˛¬ Nz̨  u¬L ≈ƒzoÁ åz̨  Zztå ∫zQÁ (secants) tΩƒÁ∫Á GåN˛Á uå™Á|m uN˛ÆÁ@

EÁú \Áåoz “{ <<ƒw N˛y [ÆÁ osÁ YÁú Nz̨  ™ÜÆ ßÁT N˛Áz EƒáÁ N˛“oz “{@>> EÁú uYfi (i)
™ı ( ) EÊuN˛o ßÁT N˛Áz tzuQL ƒ“ ¬VÏ EƒáÁ “{ uYfi (ii)  ™ı Eá|ƒw osÁ uYfi (iii) ™ı TÏø
EƒáÁ N˛Áz t∆Á|oÁ “{@

EƒáÁ Nz̨  qzfi¢˛¬ N˛Áz N{̨ Ãz rÁo N˛∫ÁzTz? uå©å uN¿̨ ÆÁ N˛¬Áú N˛yu\L@
LN˛ ƒwÁN˛Á∫ N˛ÁT\ ¬zN˛∫ GÃN˛y LN˛ [ÆÁ ú∫ ™ÁzugL \Áz Eá|ƒw Ãz N˛™ “Áz@

\{Ãz uN˛ uYfi ™ı t∆Á|ÆÁ TÆÁ “{@ FÃ ZÁzbz ßÁT N˛Áz MÆÁ N˛“ıTz? Æ“ LN˛ <<¬VÏ EƒáÁ>>
(APB) “ÁzTÁ@
uúZ¬y N˛qÁEÁzÊ ™ı EÁúåz EƒáÁ osÁ ƒw Qlg Nz̨  §Á∫z ™ı
EÜÆÆå uN˛ÆÁ sÁ@ ∫ÊTyå ßÁT (¬VÏ EƒáÁ) osÁ NĮ̈ Z (∫ÊT“yå) §z∫ÊTyå ßÁT N˛Áz <<ƒw
Qlg>> N˛“oz “{ \Áz LN˛ ufißÏ\ EÁ{∫ EƒáÁ N˛Á Ãu©™¬å “{@ ™Áå ¬yu\L OAPB GÃ ƒw
N˛Á ƒwQlg “{ u\ÃN˛Á Nz̨ ã¸ (O)  osÁ ufi[ÆÁ r  “{, \{Ãz uN˛ uYfi ™ı t∆Á|ÆÁ TÆÁ “{@ ™Á¬
¬yu\L ∠AOB N˛Á ™Áú ‘x’ “{@

O

A B

Q

P

O

A B

P

r r

s

s

h

r

b

l

A Bl
A

B

l

A

B
l

(i) (ii) (iii)

Q

x

b

HÂYÁF| = h
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ƒw N˛y Àú∆| ∫zQÁLÂ EÁ{∫ Zztå ∫zQÁLÂ 2 4 32 4 32 4 32 4 32 4 3

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

EÁú \Áåoz “̄ uN˛ ƒw Nz̨  Nz̨ ã¸ N˛Á N˛Ázm 360° “Áz oÁz GÃN˛Á qzfi¢˛¬ πr2 “ÁzoÁ “{@

Eo: Æut Nz̨ ã¸ N˛Á N˛Ázm 1° “Áz oÁz ƒw Qlg N˛Á qzfi¢˛¬ 1
360

°
°

×πr2 “ÁzTÁ@

FÃu¬L Æut Nz̨ ã¸ N˛Á N˛Ázm x° “Áz oÁz ƒw Qlg N˛Á qzfi¢˛¬ 360
x°

°
 ×πr2

E§ “™ EƒáÁ APB  Nz̨  qzfi¢˛¬ Nz̨  §Á∫z ™ı tzQıTz u\ÃN˛Á Nz̨ ã¸ ‘O’ EÁ{∫ ufi[ÆÁ ‘r’  “̄@

EÁú tzQoz “̄ uN˛ EƒáÁ APB N˛Á qzfi¢˛¬ =  ƒwQlg OAPB N˛Á qzfi¢˛¬ – ΔOAB N˛Á qzfi¢˛¬

= 360
x°

°
 × πr2 –  ΔOAB N˛Á qzfi¢˛¬

     üÆnå N˛yu\L@

EÁú ¬VÏ EƒáÁ Nz̨  qzfi¢˛¬ Nz̨  GúÆÁzT Ãz TÏø EƒáÁ N˛Á qzfi¢˛¬ N{̨ Ãz rÁo N˛∫ıTz?

Æ“ N˛yu\L@

  1. utL TL N˛ÁzmÁı Ãz ƒwQlg N˛Á qzfi¢˛¬ rÁo N˛yu\L u\ÃN˛y ufi[ÆÁ 7 Ãz.™y. “{@
i. 60° ii. 30° iii. 72° iv. 90° v. 120°

  2. LN˛ Vgy Nz̨  u™åb N˛ÁÂbz N˛y ¬©§ÁF| 14 Ãz.™y. “{ oÁz 10 u™åb ™ı GÃNz̨  tΩƒÁ∫Á oÆ uN˛Æz TÆz
qzfi N˛Á qzfi¢˛¬ rÁo N˛yu\L@

E§ “™ ƒw N˛y EƒáÁ N˛Á qzfi¢˛¬ rÁo N˛∫åz Nz̨  u¬L LN˛ GtÁ“∫m N˛Áz “¬ N˛∫ıTz@
GtÁ“∫m-1. utL TL uYfi ™ı EƒáÁ AYB  N˛Á qzfi¢˛¬ rÁo N˛yu\L u\Ã™ı ƒw N˛y ufi[ÆÁ  21

Ãz.™y. osÁ ∠ AOB = 1200 (π = 
22
7  osÁ 3  = 1.732) utÆÁ TÆÁ “{@

“¬ :  EƒáÁ AYB N˛Á qzfi¢˛¬
= EƒáÁ OAYB N˛Á qzfi¢˛¬ −  ΔOAB N˛Á qzfi¢˛¬

E§ EƒáÁ OAYB N˛Á qzfi¢˛¬ = 
0

0
120 22 21 21

7360
× × × Ãz.™y.

                      = 462 Ãz.™y.       ...(1)

ΔOAB N˛Á qzfi¢˛¬ rÁo N˛∫åz Nz̨  u¬L uYfi ™ı t∆Á|L EåÏÃÁ∫ OM ⊥  AB  ú∫ gÁu¬L@
åÁzb OA = OB  Eo:  R.H.S. ÀƒÆÊ o·Æ tΩƒÁ∫Á ΔAMO ≅  ΔBMO

O

A

B

120°Y

21 .cm

21 .cm

Ãz.™y.

Ãz.™y.
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N˛qÁ-X -X -X -X -X Tumo2 4 42 4 42 4 42 4 42 4 4

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

Eo: AB N˛Á ™ÜÆ u§ãtÏ M “{ osÁ ∠ AOM = ∠ BOM = 0 01 120 60
2

× =

™Áå ¬yu\L,  OM = x Ãz.™y.

Eo:  ΔOMA , 0OM cos60 .
OA

=

ÆÁ, 1
21 2
x

= 0 1cos60
2

⎛ ⎞=⎜ ⎟
⎝ ⎠
∵

ÆÁ, 21
2

x =

EÁ{∫  OM =  
21
2  Ãz.™y.

EÁ{∫ 
AM
OA  = sin 60°

AM 3 = 
21 2

0 3sin 60
2

⎛ ⎞
=⎜ ⎟⎝ ⎠

∵

Eo:  AM = 
21 3

2
 Ãz.™y.

FÃu¬L   AB = 2AM = 
2 21 3

2
× Ãz.™y.  = 21 3 Ãz.™y.

Eo:  ΔOAB qzfi¢˛¬ 
1 AB OM
2

= × ×

        1 2121 3
2 2

= × ×   ƒT| Ãz.™y.

        441 3
4

= ƒT| Ãz.™y. ...(2)

FÃu¬L E§ EƒáÁ AYB N˛Á qzfi¢˛¬  = 
441462 3
4

⎛ ⎞−⎜ ⎟
⎝ ⎠

 ƒT| Ãz.™y.

(∵ (1) EÁ{∫ (2) ]

( )21 88 21 3
4

= −  ƒ.Ãz.™y.

= 271.047 ƒ.Ãz.™y.

A

B

M
60°

60°
O

21 .cm

21 .cm

Ãz.™y.

Ãz.™y.
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ƒw N˛y Àú∆| ∫zQÁLÂ EÁ{∫ Zztå ∫zQÁLÂ 2 4 52 4 52 4 52 4 52 4 5

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

GtÁ“∫m-2. uYfi ™Êz ∫ÊTyå ßÁT N˛Á qzfi¢˛¬ rÁo N˛yu\L@ Æut  PQ = 24 Ãz.™y., PR = 7 Ãz.™y. osÁ

QR ƒw N˛Á √ÆÁÃ “{ (π = 
22
7 )

“¬ : ∫ÊTyå EƒáÁ N˛Á qzfi¢˛¬ =  OQPR EƒáÁ N˛Á qzfi¢˛¬ –  Δ PQR. qzfi¢˛¬

†MÆÁıuN˛ QR ƒw N˛Á √ÆÁÃ “{, ∠QPR = 90° (Eá|ƒw N˛Á N˛Ázm)

Eo: úÁÆsÁTÁz∫Ã ü™zÆ tΩƒÁ∫Á

         ΔQPR ™ı QR2 = PQ2 + PR2

= 242 + 72

= 576 + 49 = 625

QR = 625  = 25 Ãz.™y.

E§ ƒw N˛y ufi[ÆÁ = 
1
2  QR

= 
1
2  (25) = 

25
2  Ãz.™y.

Eá|ƒw  OQPR N˛Á qzfi¢˛¬ = 
1
2  πr2

= 
1 22 25 25
2 7 2 2

× × ×

= 245.53 ƒ.Ãz.™y. ..... (1)

    Ã™N˛Ázm ufißÏ\ Δ QPR N˛Á qzfi ¢˛¬ = 
1
2  × PR × PQ

= 
1
2  × 7 × 24

= 84 ƒ.Ãz.™y. ..... (2)

(1) EÁ{∫ (2) Ãz

∫ÊTyå EƒáÁ N˛Á qzfi¢˛¬ = 245.53 - 84 = 161.53 ƒ.Ãz.™y.

GtÁ“∫m-3.  LN˛ ƒwN˛Á∫ bz§¬ Nz̨  Gú∫y o¬ ú∫ uYfi ™ı t∆Á|L EåÏÃÁ∫ Z: Ã™Áå EÁNw̨ uoÆÁÂ §åÁF|
TF| “{@ Æut GÃN˛y ufi[ÆÁ 14 Ãz.™y. “Áz oÁz EÁNw̨ uoÆÁı N˛Áz ∫ÊTåz N˛Á QY|  D5 üuo ƒ.Ãz.™y. t∫ Ãz
rÁo N˛yu\L@ ( 3  = 1.732 N˛Á GúÆÁzT N˛yu\L@)

Q

P

RO
24 .cm 7 

.
cm
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N˛qÁ-X -X -X -X -X Tumo2 4 62 4 62 4 62 4 62 4 6

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

“¬ : “™ \Áåoz “{ uN˛ LN˛ ƒw ™ı gÁ¬z TÆz Ã™ bΩßÏ\ÁN˛Á∫ Nz̨  ßÏ\Á N˛y ¬©§ÁF| ƒw N˛y ufi[ÆÁ Nz̨
Ã™Áå “Ázoy “{@

∴   bΩßÏ\ N˛y ßÏ\Á = 14 Ãz.™y.
Eo: Z: EÁNw̨ uoÆÁı N˛Á qzfi¢˛¬ = ƒw N˛Á qzfi¢˛¬ –  bΩßÏ\ N˛Á qzfi¢˛¬
E§ ƒw N˛Á qzfi¢˛¬ = πr2

= 
22
7  × 14 × 14 = 616 ƒ.Ãz.™y. ..... (1)

 bΩßÏ\ N˛Á qzfi¢˛¬ = 6 × 
3

4
 a2

= 6 × 
3

4
 × 14 × 14 = 509.2 ƒ.Ãz.™y. ..... (2)

Eo: Z: EÁNw̨ uoÆÁı N˛Á qzfi¢˛¬ = 616 - 509.21 ((1) EÁ{∫ (2) Ãz)
= 106.79 ƒ.Ãz.™y.

FÃu¬L EÁNw̨ uoÆÁı N˛Áz ∫ÊTåz N˛Á QY| D5 üuo ƒT| Ãz.™y. Ãz = D106.79 × 5  = D533.95

           E•ÆÁÃ - 9.3- 9.3- 9.3- 9.3- 9.3

1. 10 Ãz.™y. ufi[ÆÁ ƒÁ¬z ƒw ™ı LN˛ [ÆÁ Nz̨ ã¸ ú∫ Ã™N˛Ázm §åÁoy “{ oÁz uå©å Nz̨  qzfi¢˛¬ rÁo
N˛yu\L@ (π = 3.14 N˛Á GúÆÁzT N˛yu\L@)
i. ¬VÏ EƒáÁ ii. TÏø EƒáÁ

2. 12 Ãz.™y. ufi[ÆÁ ƒÁ¬z ƒw ™ı LN˛ [ÆÁ Nz̨ ã¸ ú∫ 120° N˛Á N˛Ázm §åÁoy “{ GÃÃz §ååz ƒÁ¬z
¬VÏ EƒáÁ N˛Á qzfi¢˛¬ rÁo N˛yu\L@.  (π = 3.14 osÁ 3  = 1.732 N˛Á GúÆÁzT N˛yu\L@)

3. LN˛ N˛Á∫ N˛Áz tÁz  wipers “Ázoz “{ \Áz N˛ßy ßy LN˛ tÓÃ∫z Ãz å“Î <bN˛∫Áoz> “{Ê@ ünÆzN˛ £¬zg
(blade) N˛y ¬©§ÁF| 25 Ãz.™y. “Ázoy “{@ \Áz 115°. Nz̨  N˛Ázm ú∫ Ã¢˛ÁF| N˛∫oz “{Ê@ ünÆzN˛ VÏ™Áƒ
™ı GåNz̨  tΩƒÁ∫Á ÃÁ¢˛ uN˛Æz TÆz qzfi N˛Á qzfi¢˛¬ rÁo N˛yu\L@

(
22
7

π = )

4. utL TL uYfi ™ı ∫ÊTyå ßÁT N˛Á qzfi¢˛¬ rÁo N˛yu\L \“ÁÂ
ABCD LN˛ ƒT| “{ u\ÃN˛y ßÏ\Á 10 Ãz.™y. osÁ GÃNz̨  ünÆzN˛
ßÏ\Á Ãz LN˛ Eá|ƒw QÎYÁ TÆÁ “{@  (π = 3.14 N˛Á GúÆÁzT
N˛yu\L@)

14 
.cm

r

A B

CD

10 .cmÃz.™y.

Ãz.™
y.
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ƒw N˛y Àú∆| ∫zQÁLÂ EÁ{∫ Zztå ∫zQÁLÂ 2 4 72 4 72 4 72 4 72 4 7

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

5. utÆz TÆz uYfi ™ı ∫ÊTyå ßÁT N˛Á qzfi¢˛¬ rÁo N˛yu\L@ \“ÁÂ
ABCD LN˛ 7 Ãz.™y. ßÏ\Á ƒÁ¬Á ƒT| “{ osÁ APD osÁ BPC tÁz

Eá|ƒw gÁ¬z TÆz “{@ ( 22
7

π = )

6.  utL TL uYfi ™ı OACB ƒw
N˛Á YoÏsÁ̇∆ “{ osÁ GÃN˛y ufi[ÆÁ
3.5 Ãz.™y. OD = 2 Ãz.™y. tyÆÁ TÆÁ “{ oÁz

∫ÊTyå ßÁT N˛Á qzfi¢˛¬ rÁo N˛yu\L@ ( 22
7

π = )

7. AB osÁ CD tÁz Ã™Nz̨ uã¸N˛ ƒwÁı Nz̨  YÁú “{@ u\åN˛y ufi[ÆÁÆı N¿̨ ™∆: 21

Ãz.™y. osÁ 7 Ãz.™y. “{@ Æut  ∠AOB = 30°, “Áz oÁz ∫ÊTyå ßÁT N˛Á qzfi¢˛¬

rÁo N˛yu\L@ ( 22
7

π = )

8. utL TL uYfi ™Êz EÊuN˛o ßÁT N˛Á qzfi¢˛¬ rÁo
N˛yu\L \Áz 10 Ãz.™y. ufi[ÆÁ ƒÁ¬z ƒw Nz̨  tÁz YoÏsÁ̇∆Áı N˛Á GßÆuå…e
ßÁT “{@ ( π = 3.14)

               Euou∫Mo E•ÆÁÃ
    (Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“Î “{@)

1. uÃtΩá N˛yu\L uN˛ ƒw Nz̨  §Áÿ u§ãtÏ Ãz gÁ¬z TÆz tÁz Àú∆| ∫zQÁEÁz Ê Nz̨  ™ÜÆ §ååz ƒÁ¬Á N˛Ázm
Àú∆| u§ãtÏ Ãz gÁ¬y TÆy ∫zQÁ tΩƒÁ∫Á Nz̨ ã¸ ú∫ §ååz ƒÁ¬z N˛Ázm N˛Á ÃÊúÓ∫N˛ “ÁzoÁ “{@

2. 5 Ãz.™y. ufi[ÆÁ ƒÁ¬z ƒw ú∫ PQ =  8 Ãz.™y. N˛y [ÆÁ QÎYy TÆy
“{@ u§ãtÏ P osÁ Q Ãz gÁ¬y TÆy Àú∆| ∫zQÁLÂ T ú∫ üuoXZzuto
“Ázoy “{@ (uYfi ™ı tzuQL@) TP N˛y ¬©§ÁF| rÁo N˛yu\L@

3. uÃtΩá N˛yu\L uN˛ ƒw ™ı gÁ¬z TÆz YoÏßÏ|\ N˛y Ã©™ÏQ ßÏ\ÁÆı
Nz̨ ã¸ ú∫ ÃÊúÓ∫N˛ N˛Ázm §åÁoy “̄@

4. 8 Ãz.™y. ƒÁ¬y ∫zQÁ AB QÎuYL@ A N˛Áz Nz̨ ã¸ ™ÁåN˛∫ 4 Ãz.™y.
ufi[ÆÁ ƒÁ¬Á ƒw gÁu¬L osÁ B Nz̨ ã¸ Ãz 3 Ãz.™y. ufi[ÆÁ ƒÁ¬Á
EãÆ ƒw QÎuYL@ ünÆzN˛ Nz̨ ã¸ Ãz tÓÃ∫z ƒw ú∫ Àú∆| ∫zQÁ
gÁu¬L@

A B

CD 7 .cm

P

A B

30°

O

DC

7 
.

cm

21 
.

cm

P Q

O

T

5 cm.
8 cm.

A B

CD

10 .cm

10
 

.
cm

Ãz.™y.

Ãz.™y.

Ãz.™
y.

Ãz.™y.

Ãz.™
y.

Ãz.™y. Ãz.™y.

A

C

B

D

O

2 cm

3.5 cm
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

5. ™Áå ¬yu\L ABC LN˛ Ã™N˛Ázm ufißÏ\ “{ u\Ã™ı  AB = 6 Ãz.™y.,  BC = 8 Ãz.™y. osÁ
B∠ = 900.  BD, B Ãz gÁ¬Á TÆÁ AC ú∫ ¬©§ “{  B, C, D Ãz LN˛ ƒw

QÎYÁ TÆÁ “{@ A Ãz FÃ ú∫ Àú∆| ∫zQÁ QÎuYÆz@

6. utL TL uYfi ™ı ∫ÊTyå ßÁT N˛Á qzfi¢˛¬ rÁo N˛yu\L u\Ã™ı  A osÁ
B Ãz QÎYz TÆz tÁz ƒw “{ \Áz u§ãtÏ C ú∫ Àú∆| N˛∫oz “{Ê Æut  AC =

8 Ãz.™y. osÁ AB = 3 Ãz.™y. utÆÁ TÆÁ “{@

7. ABCD LN˛ EÁÆo “{
u\Ã™ı AB = 14 Ãz.™y. osÁ BC = 7 Ãz.™y. “{@
DC, BC osÁ AD √ÆÁÃ ƒÁ¬z oyå Eá|ƒw uYfi ™ı
t∆Á|Æz EåÏÃÁ∫ QÎuYL@ FÃ™ı ∫ÊTyå ßÁT N˛Á
qzfi¢˛¬ rÁo N˛yu\L@

           “™åz MÆÁ YYÁ| N˛y!

FÃ EÜÆÁÆ ™ı “™åz uå©åu¬uQo EÊ∆Áz N˛Á EÜÆÆå uN˛ÆÁ “{@

1. ƒw N˛y <<Àú∆| ∫zQÁ>> ƒ“ ∫zQÁ “Ázoy “{ \Áz ƒw N˛Áz Nz̨ ƒ¬ LN˛ “y u§ÊtÏ ú∫ Àú∆| N˛∫oy “̄@

2. uN˛Ãy ßy u§ÊtÏ Ãz Àú∆| ∫zQÁ ƒw N˛y ufi[ÆÁ ú∫ ¬Ê§ “Ázoy “{@

3. §Áÿ u§ãtÏ Ãz ƒw ú∫ gÁ¬z TÆz tÁz Àú∆| ∫zQÁEÁzÊ N˛y ¬©§ÁF| Ã™Áå “Ázoy “{@

4. “™åz uå©å N˛y ∫YåÁ N˛∫åÁ ÃyQÁ “{@

a) ƒw N˛y Àú∆| ∫zQÁ N˛y ∫YåÁ \§ GÃN˛Á Nz̨ ã¸ u§ãtÏ rÁo “{@

b) §Áÿ u§ãtÏ Ãz ƒw ú∫ LN˛ \Ázgy Àú∆| ∫zQÁEÁzÊ N˛y ∫YåÁ@

5. ƒw N˛y Zztå ∫zQÁ ƒw N˛Áz tÁz uƒußãå u§ÊtÏEÁı ú∫ üuoZzuto N˛∫oy “̄ EÁ{∫ ƒ“ tÁz u§ÊtÏEÁı N˛Áz
ZÏåzƒÁ¬y ∫zQÁ “Ázoy “{@

6. ƒw N˛y EƒáÁ N˛Á qzfi¢˛¬  = ÃÊ§Êuáo ƒw Qlg N˛Á qzfi¢˛¬ –  ÃÊ§Êuáo ufißÏ\ N˛Á qzfi¢˛¬

A
B

CD

A B

C

14 .cmÃz.™y.

Ãz.™
y.
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10.1   10.1   10.1   10.1   10.1   üÀoÁƒåÁ
8 ƒÎ EÁ{∫ 9 ƒÎ N˛qÁEÁzÊ ™ı “™åz ÃÁáÁ∫m eÁzÃ EÁNw̨ uoÆÁı Nz̨  qzfi¢˛¬ EÁ{∫ EÁÆoå N˛Á

EÜÆÆå uN˛ÆÁ “{@ GåN˛Á Es| Ã™^åz Nz̨  u¬Æz “™åz EåzN˛ EÜÆÆå uN˛Æz “{Ê@ “™åz Gã“ı ƒÁÀouƒN˛
\yƒå N˛y VbåÁEÁzÊ ™ı GúÆÁzT uN˛ÆÁ “{ EÁ{∫ ™Áúå N˛Á EåÏ™Áå ¬TÁåz N˛y EÁƒ≈ÆN˛oÁ N˛Áz ú“YÁåÁ
“{@ GtÁ“∫m Nz̨  u¬Æz, LN˛ N˛™∫z N˛Áz YÓåÁ ¬TÁåz Nz̨  u¬Æz EÁƒ≈ÆN˛ úıb N˛y \ÁåN˛Á∫y Nz̨  u¬Æz “™ı
GÃNz̨  Ã™o¬ N˛Á qzfi¢˛¬ YÁu“L EÁ{∫ EÁÆoå å“Î@ NĮ̈ Z EåÁ„\ N˛y ™ÁfiÁ uN˛oåz ug£§Áı ™ı ß∫y
\ÁÆzTy, Æ“ ÃÊPÆÁ EÁÆoå Ãz rÁo “ÁzTy EÁ{∫ qzfi¢˛¬ Ãz å“Î@

     üÆÁÃ N˛yu\L@

  1. uå©å úu∫uÀsuoÆÁı ú∫ uƒYÁ∫ N˛yu\L@ ünÆzN˛ ™ı Æ“ rÁo N˛yu\L uN˛ qzfi¢˛¬ ÆÁ EÁÆoå
EÁƒ≈ÆN˛ “{@ MÆÁı?
i. LN˛ §Ázo¬ ™ı úÁåy N˛y ™ÁfiÁ@ ii. o©§Ó §åÁåz Nz̨  u¬Æz EÁƒ≈ÆN˛ N˛Á}åƒÁÃ
iii. LN˛ ¬Á}∫y ™ı §ÀoÁı N˛y ÃÊPÆÁ@ iv. uÃ¬Êg∫ ™ı ß∫y TF| T{Ã
v. ™ÁuYÃ Nz̨  ug£§z ™ı oyu¬ÆÁı N˛y ÃÊPÆÁ@ vi. {JâQ> n¡H$ H$m nona

  2. FÃy o∫“ 5 GtÁ“∫m o{ÆÁ∫ (Compute) N y̨u\L EÁ{∫ Eúåz u™fiÁı Ãz GÃN y̨ EÁƒ≈ÆN˛oÁ úÓuZÆz@

“™ Eúåz EÁÃ-úÁÃ uƒußãå EÁNw̨ uoÆÁı (tÁz ÆÁ tÁz Ãz EuáN˛) N˛y ƒÀoÏLÂ tzQoz “̄@ QÊßÁz ú∫
Qgz ™N˛Áå, úÁåy N˛y bÊN˛y, §z¬åÁN˛Á∫ “{ EÁ{∫ ƒ“ VåÁßÁN˛Á∫ Nz̨  EÁáÁ∫ ú∫ “̄, LN˛ uN¿̨ Nz̨ b N˛Á
“̄g¬ §z¬åÁN˛Á∫ “{ \Áz LN˛ Yúbz ¬N˛gy ú∫ “{, EÁut@ EÁú Eúåz EÁÃ-úÁÃ Nz̨  uƒußãå ƒÀoÏEÁzÊ Nz̨
§Á∫z ™ı ÃÁzuYÆz@ Få™ı Ãz NĮ̈ Z åyYz §oÁÆz TÆz “̄@

Mensuration10
EÜÆÁÆ

qzfiu™uo
(Mensuration)

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m
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N˛qÁ-X -X -X -X -X Tumo2 5 02 5 02 5 02 5 02 5 0

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

     üÆÁÃ N˛yu\L@

   1. uúZ¬z úw…b ú∫ \Áz uYfi “̄ GåN˛Áz oÁzgN˛∫ eÁzÃ EÁNw̨ uo ™ı uƒßÁu\o N˛yu\L@
   2. EãÆ 5 ƒÀoÏEÁzÊ Nz̨  uƒ Æ ™ı ÃÁzuYÆz \Áz EÁNw̨ uoÆÁı N˛Á ÃÊÆÁz\å “{@ Gå EÁNw̨ uoÆÁı N˛Á åÁ™

§oÁFÆz u\ÃN˛Áz \ÁzgN˛∫ ƒ“ §åÁÆÁ TÆÁ “{@

EÁFÆz “™ eÁzÃ EÁNw̨ uoÆÁı Nz̨  Ã™o¬ qzfi¢˛¬ EÁ{∫ EÁÆoå N˛Á À™∫m N˛∫ıTz@

EÁúåz újÁ “{ uN˛ ÃÁáÁ∫m eÁzÃ ƒÀoÏEÁı N˛Á o¬yÆ qzfi¢˛¬ EÁ{∫ EÁÆoå N{̨ Ãz rÁo uN˛ÆÁ \ÁoÁ “{@
üÁÆ: “™åz NĮ̈ Z EãÆ ƒÀoÏEÁzÊ N˛Áz tzQÁ “{ \Áz eÁzÃ EÁNw̨ uoÆÁı N˛Á ÃÊÆÁz\å “{@ FÃu¬Æz, E§ “™
GåN˛Á Ã™o¬ qzfi¢˛¬ EÁ{∫ EÁÆoå rÁo N˛∫ıTz@

N¿̨ . eÁzÃ N˛Á uYfi úÁ≈o|/ ƒN¿̨ ÃÊúÓm|o¬ EÁÆoå ∆£tÁƒ¬y
ÃÊ. åÁ™ qzfi¢˛¬ qzfi¢˛¬
1. VåÁß 2h(l+b) 2(lb+bh+hl) lbh l:¬©§ÁF|

b:YÁ{gÁF|
h:HÂYÁF|

2. Vå 4a2 6a2 a3 a:Vå N˛y
ßÏ\Á

3. ¬©§ EÁáÁ∫ N˛y úu∫u™uo úÁ≈ƒ| o¬ N˛Á EÁáÁ∫ N˛Á -
uü[™ ×  HÂYÁF| qzfi¢˛¬+2(EÊo qzfi¢˛¬×

Ã™o¬Áı N˛Á qzfi¢˛¬) HÂYÁF|
4. ƒwÁN˛Á∫ ¬©§ 2πrh 2πr(r+h) πr2h r:EÁáÁ∫ N˛y

§z¬å ufi[ÆÁ
h:HÂYÁF|

5. ¬©§ 1
2 (EÁáÁ∫ N˛y úu∫u™uo) úÁ≈ƒ|o¬ N˛Á qzfi¢˛¬ 1

3 (EÁáÁ∫ N˛Á -

uú∫Áu™g ×  uo∫Zy HÂYÁF| +EÁáÁ∫ N˛Á qzfi¢˛¬
qzfi¢˛¬ ×HÂYÁF|

6. ƒwN˛Á∫ πrl πr(l+r) 1
3  πr2h r:EÁáÁ∫ N˛y

¬©§ ufi[ÆÁ
∆ÊNĮ̈ h:HÂYÁF|

l:uo∫Zy HÂYÁF|

7. TÁz¬Á 4πr2 4πr2 4
3 πr3 r:ufi[ÆÁ

8. Eá| TÁz¬Á 2πr2 3πr2 2
3 πr3 r:ufi[ÆÁ

a a
a

l
h

b

u o ∫Z y
HÂYÁF|

HÂYÁF|

h

r

l

r

r

r
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E§, “™ oÁu¬N˛Á ™ı utÆz TÆz EÁNw̨ uoÆÁı Nz̨  úÁ≈ƒ| á∫Áo¬ Nz̨  qzfi¢˛¬ (CSA) osÁ ÃÊúÓm|
á∫Áo¬ Nz̨  qzfi¢˛¬ (TSA) N˛Áz uƒÀoÁ∫ øú Ãz Ã™^åz Nz̨  u¬Æz NĮ̈ Z GtÁ“∫m tzQıTz@

GtÁ“∫m-1. LN˛ ∆ÊNĮ̈  EÁN˛Á∫ Nz̨  oÊ§Ó N˛y ufi[ÆÁ 7 ™y “{ EÁ{∫ GÃN˛y HÂYÁF| 10 ™y. “{@ oÊ§Ï §åÁåz

Nz̨  u¬Æz N{̨ åƒÃ (canvas) N˛y ¬©§ÁF| rÁo N˛yu\L Æut GÃN˛y YÁ{gÁF| 2 ™y “Áz@  
22Use
7

⎡ ⎤π =⎢ ⎥⎣ ⎦

“¬ : ∆ÊN Į̈ EÁN˛Á∫ Nz̨  oÊ§Ó N˛y ufi[ÆÁ (r) = 7 ™y.

∆ÊN Į̈ EÁN˛Á∫ Nz̨  oÊ§Ó N˛y HÂYÁF| (h) = 10 ™y.

∴  ∆ÊNĮ̈  N˛y uo∫Zy ¬©§ÁF|       l2 = r2 + h2 ⇒ l = 2 2r h+

= 49 100+

= 149  = 12.2 ™y

E§, oÊ§Ó N˛Á Ã™o¬ qzfi¢˛¬ = πrl

                        
22 7 12.2
7

= × ×  ™y2

                         = 268.4 ™y2.

N{̨ åƒÃ N˛Á qzfi¢˛¬   = 268.4 ™y2

N{̨ åƒÃ N˛y YÁ{‰gÁF| ty TF| “{ = 2m

N{̨ åƒÃ N˛y ¬©§ÁF|  =                
268.4 134.2

2
= =  ™y.

GtÁ“∫m-2. LN˛ oz¬ N˛Á g~™ §z¬åÁN˛Á∫ N˛Á “{ u\ÃN˛Áz g~™ N˛Áz úıb N˛∫åz N˛Á QY| D3 üuo ™y2 “{@
úıb∫ N˛Áz uN˛oåy ∫Á∆y tzåy “ÁzTy Æut ƒ“ 10 g~™ úıb N˛∫z?

“¬ :  oz¬ Nz̨  g~™ (§z¬å) N˛Á √ÆÁÃ = 2  ™y.

§z¬å N˛y ufi[ÆÁ  = 
2 1 

2 2
d

= =  ™y

§z¬åÁN˛Á∫ g~™ N˛Á ÃÊúÓm| o¬ N˛Á qzfi¢˛¬ = 2×πr(r + h)

222 1(1 7 )
7

= × × +  = 2 ×  
22
7  ×  8

qzfi¢˛¬
YÁ{gÁF|

7 ï ï

10 ï ï ï

2 ï ï

7 ï ï
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  = 
352

7  ™y2 = 50.28 ™y2

g~™ Nz̨  ÃÊúÓm| o¬ N˛Á qzfi¢˛¬ = 50.28 ™y2

úıb N˛∫åz N˛Á QY| =  ` 3 üuo 1 ™y2

10 g~™ N˛Áz úıb N˛∫åz N˛Á QY| = 50.28 × 3× 10 =  ` 1508.40

GtÁ“∫m-3. LN˛ TÁz¬Á, LN˛ §z¬å EÁ{∫ LN˛ ∆ÊNĮ̈  Ã™Áå ufi[ÆÁ EÁ{∫ Ã™Áå HÂYÁF| Nz̨  “{@ GåNz̨
ƒN¿̨ o¬ Nz̨  qzfi¢˛¬ N˛Á EåÏúÁo rÁo N˛yu\L@

“¬:  ™Áå ¬yu\L, TÁz¬Á, §z¬å EÁ{∫ ∆ÊNĮ̈  N˛y ufi[ÆÁ r “{@

TÁz¬z N˛y HÂYÁF| = GÃN˛Á √ÆÁÃ = 2r.

o§, ∆ÊNĮ̈  N˛y HÂYÁF|  = §z¬å N˛y HÂYÁF| = TÁz¬z N˛y HÂYÁF|.
                  = 2r.

™Áå ¬yu\L ∆ÊNĮ̈  N˛y uo∫Zy HÂYÁF| l “{@ o§ l = 2 2r h+

                       = 2 2(2 ) 5r r r+ =

S1 = TÁz¬z Nz̨  ƒN¿̨ o¬ N˛Á qzfi¢˛¬ = 4πr2

S2 =  §z¬å Nz̨  ƒN¿̨ o¬ N˛Á qzfi¢˛¬, 2πrh = 2πr × 2r = 4πr2

S3 = ∆ÊNĮ̈  Nz̨  ƒN¿̨ o¬ N˛Á qzfi¢˛¬ = πrl = πr × 5 r = 5 πr2

oyåÁı Nz̨  ƒN¿̨ o¬ Nz̨  qzfi¢˛¬ N˛Á EåÏúÁo =

S1 : S2 : S3  = 4πr2 : 4πr2  : 5 πr2

       = 4 : 4 : 5

GtÁ“∫m-4. LN˛ NĘ̂ úåy LN˛ úo¬y Àby¬ N˛y YÁt∫ Ãz 1000 Eá|TÁz¬ÁN˛Á∫ §zuÃå §åÁåÁ YÁ“oy
“{@ Æut ünÆzN˛ §zuÃå N˛y ufi[ÆÁ 21 Ãz.™y. “{ oÁz Gú∫ÁzMo §zuÃå §åÁåz Nz̨  u¬Æz NĮ̈ ¬ uN˛oåz qzfi¢˛¬
N˛y Àby¬ N˛y YÁt∫ N˛y EÁƒ≈ÆN˛oÁ “ÁzTy?

“¬:  Eá|TÁz¬ÁN˛Á∫ §zuÃå N˛y ufi[ÆÁ (r) = 21 Ãz.™y.

Eá|TÁz¬ÁN˛Á∫ §zuÃå N˛Á Ã™o¬ qzfi¢˛¬ = 2πr2

   
222 21
7

= × ×  × 21   = 2772 Ãz.™y.2
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21I

FÃu¬Æz, LN˛ Eá|TÁz¬ÁN˛Á∫ §zuÃå Nz̨  u¬Æz EÁƒ≈ÆN˛ Àby¬ N˛y YÁt∫ N˛Á qzfi¢˛¬  = 2772 Ãz.™y.2

1000 §zuÃå Nz̨  u¬Æz EÁƒ≈ÆN˛ Àby¬ N˛y YÁt∫ N˛Á qzfi¢˛¬ = 2772 × 1000

= 2772000 Ãz.™y.2

= 277.2 ™y.2

GtÁ“∫m-5.  LN˛ ƒwÁN˛Á∫ ¬©§ §z¬å Nz̨  EÁáÁ∫ N˛y ufi[ÆÁ 14 Ãz.™y. EÁ{∫ HÂYÁF| 21 Ãz.™y. “{@
rÁo N˛yu\L: (i) EÁáÁ∫ N˛Á qzfi¢˛¬             (ii) ƒN¿̨ o¬ N˛Á qzfi¢˛¬

(iii) ÃÊúÓm| o¬ N˛Á qzfi¢˛¬ (iv)  EÁÆoå
“¬: §z¬å N˛y ufi[ÆÁ (r) = 14 Ãz.™y.

§z¬å N˛y HÂYÁF| (h) = 21 Ãz.™y.
E§ (i) ƒN¿̨ o¬ N˛Á qzfi¢˛¬ (ünÆzN˛ uÃ∫z) N˛Á qzfi¢˛¬

πr2 = 
22
7 (14)2 = 616 Ãz.™y.2

(ii) ƒN¿̨ o¬ N˛Á qzfi¢˛¬ = 2πrh = 2×
22
7 × 14× 21

= 1848 Ãz.™y.2

(iii) ÃÊúÓm| o¬ N˛Á qzfi¢˛¬ =  2×EÁáÁ∫ N˛Á qzfi¢˛¬
+ ƒN¿̨ o¬ N˛Á qzfi¢˛¬

= 2 ×  616 + 1848 = 3080 Ãz.™y.2

(iv) §z¬å N˛Á EÁÆoå  = πr2h =  EÁáÁ∫ N˛Á qzfi¢˛¬ × HÂYÁF|

= 616 ×  21 = 12936 Ãz.™y.3

GtÁ“∫m-6.   2.1 Ãz.™y. ufi[ÆÁ ƒÁ¬z TÁz¬z N˛Á EÁÆoå EÁ{∫ qzfi¢˛¬ rÁo N˛yu\L@ (π = 
22
7 )

“¬: TÁz¬z N˛y ufi[ÆÁ (r) = 2.1 Ãz.™y.
TÁz¬z Nz̨  Ã™o¬ N˛Á qzfi¢˛¬ = 4πr2

   =  222 22 21 214 (2.1) 4
7 7 10 10

× × = × × ×

1386 55.44
25

= = Ãz.™y.2

TÁz¬z N˛Á EÁÆoå    = 3 34 4 22 (2.1)
3 3 7

rπ = × ×

14 ïï ï ï ï

21 ïï ï ï ï

2.1 ïï ï ï ï
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                 4 22 2.1 2.1 2.1 38.808
3 7

= × × × × = cm3.

GtÁ“∫m-7. 3.5 Ãz.™y. ufi[ÆÁ ƒÁ¬z Eá|TÁz¬z N˛Á EÁÆoå EÁ{∫ ÃÊúÓm| o¬ N˛Á qzfi¢˛¬ rÁo N˛yu\L.

“¬:  Eá|TÁz¬z N˛y ufi[ÆÁ (r)  3.5 Ãz.™y.  = 
7
2  Ãz.™y. “{@

Eá|TÁz¬z N˛Á EÁÆoå = 32
3

rπ

              
2 22 7 7 7 539 89.83
3 7 2 2 2 6

= × × × × = =  Ãz.™y.2

ÃÊúÓm| o¬ N˛Á qzfi¢˛¬ = 3πr2

             
22 7 73
7 2 2

= × × × = 
231
2  = 115.5 Ãz.™y.2

          E•ÆÁÃ - 10.1 - 10.1 - 10.1 - 10.1 - 10.1

1. LN˛ \ÁzN˛∫ N˛y bÁzúy ƒwÁN˛Á∫ ¬©§ ∆ÊNĮ̈  Nz̨  EÁN˛Á∫ ™ı “{ u\ÃN˛y ufi[ÆÁ 7 Ãz.™y. “{ EÁ{∫ HÂYÁF|
24 Ãz.™y. “{@ LzÃy 10  bÁzuúÆÁÂ §åÁåz Nz̨  u¬Æz EÁƒ≈ÆN˛ ∆yb N˛Á qzfi¢˛¬ rÁo N˛yu\L@

2. Qz¬ N˛y Ã™ÁT¿y §åÁåz ƒÁ¬y NĘ̂ úåy N˛Áz ∆b¬ N˛Á}N˛ Nz̨  100 N˛ÁT„\ Nz̨  §z¬å §åÁåz N˛Á EÁtz∆
üÁõo “ÏEÁ@ §z¬å Nz̨  EÁƒ≈ÆN˛ ™Áú 35 Ãz.™y. N˛y HÂYÁF| EÁ{∫ 7  Ãz.™y. N˛y ufi[ÆÁ “{@ 100
§z¬å Nz̨  u¬Æz EÁƒ≈ÆN˛ ™Ázbz N˛ÁT„\ N˛Á qzfi¢˛¬ rÁo N˛yu\L@

3. 6 Ãz.™y. ufi[ÆÁ EÁ{∫ 7 Ãz.™y. HÂYÁF| Nz̨  ƒwÁN˛Á∫ ¬©§ ∆ÊNĮ̈  N˛Á EÁÆoå rÁo N˛yu\L@
4. LN˛ §z¬å Nz̨  úÁ≈ƒ|o¬ N˛Á qzfi¢˛¬, ∆ÊNĮ̈  Nz̨  ƒN¿̨ o¬ Nz̨  qzfi¢˛¬ Nz˛ Ã™Áå “{@ EÁáÁ∫Áı N˛Áz

Ã™Áå ¬zoz “ÏL, §z¬å N˛y HÂYÁF| EÁ{∫ ∆ÊNĮ̈  N˛y uo∫Zy HÂYÁF| N˛Á EåÏúÁo rÁo N˛yu\L@
5. LN˛ ÀƒÆÊ-ÃzƒN˛-ÃÊÀsÁ, 3 Ãz.™y. ufi[ÆÁ EÁ{∫ 4 Ãz.™y. HÂYÁF| Nz̨  \ÁzN˛∫ N˛y bÁzuúÆÁÂ §åÁåÁ

YÁ“oy “{@ Æut EÁƒ≈ÆN˛ N˛ÁT„\ N˛y ∆yb 1000 Ãz.™y.2  N˛y “{ oÁz FÃ ∆yb Ãz uN˛oåy bÁzuúÆÁÂ
§åÁF| \ÁÆıTy?

6. LN˛ §z¬å EÁ{∫ ∆ÊNĮ̈  Nz̨  EÁáÁ∫ N˛y ufi[ÆÁÆı Ã™Áå “̄ EÁ{∫ GåN˛y HÂYÁFÆÁÂ ßy Ã™Áå “̄@
§oÁFL uN˛ GåNz̨  EÁÆoå N˛Á EåÏúÁo 3:1 “{@

7. LN˛ eÁzÃ áÁoÏ N˛y Zg §z¬åÁN˛Á∫ N˛y “{@ GÃN˛y HÂYÁF| 11 Ãz.™y. “{ EÁ{∫ GÃNz̨  EÁáÁ∫ N˛Á
√ÆÁÃ 7 Ãz.™y. “{@ o§ LzÃz 50 ZgÁzÊ N˛Á NĮ̈ ¬ EÁÆoå rÁo N˛yu\L@

8. YÁƒ¬ N˛Á jz∫ ∆ÊNĮ̈  Nz̨  EÁN˛Á∫ N˛Á “{ u\ÃN˛Á √ÆÁÃ 12 ™y. EÁ{∫ HÂYÁF| 8 ™y. “{@ GÃN˛Á
EÁÆoå rÁo N˛yu\L@ FÃ jz∫ N˛Áz jÊN˛åz Nz̨  u¬Æz uN˛oåz qzfi¢˛¬ N˛ÁåƒÁÃ-N˛úgz N˛y
EÁƒ≈ÆN˛oÁ “ÁzTy? (π = 3.14)

3.5 ï ïï ï ï ï
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9. ∆ÊNĮ̈  Nz̨  ƒN¿̨ o¬ N˛Á qzfi¢˛¬ 4070 Ãz.™y.2 “{ EÁ{∫ GÃN˛Á √ÆÁÃ 70  Ãz.™y. “{@ GÃN˛y uo∫Zy
HÂYÁF| MÆÁ “{?

10.2 10.2 10.2 10.2 10.2  eÁzÃÁı Nz̨  ÃÊÆÁz\å N˛Á Ã™o¬yÆ qzfi¢˛¬     (Surface Area of the Combination of Solids)

“™åz NĮ̈ Z eÁzÃ ƒÀoÏLÂ tzQy “̄ \Áz NĮ̈ Z eÁzÃ ƒÀoÏEÁzÊ Nz̨  ÃÊÆÁz\å Ãz o{ÆÁ∫ uN˛Æz TÆz “̄ \{Ãz
TÁz¬Á, §z¬å EÁ{∫ ∆ÊNĮ̈ @ ƒÁÀouƒN˛ \yƒå ™ı ßy “™ NĮ̈ Z ¬N˛gy N˛y ƒÀoÏLÂ, V∫z¬Ó
GúN˛∫m, tƒÁF| Nz̨  Nz̨ úÃÓ¬, §Ázo¬, oz¬ Nz̨  b̄N˛∫ EÁut tzQoz “̄@ “™ Eúåz t{uåN˛ \yƒå
™ı EÁFÃ-N¿̨ y™ QÁoz “̄@ MÆÁ EÁú §oÁÆıTz uN˛ GÃ™ı uN˛oåy eÁzÃ EÁNw̨ uoÆÁÂ “̄? Æ“
ÃÁáÁ∫mo: LN˛ ∆ÊNĮ̈  EÁ{∫ Eá|TÁz¬ÁN˛Á∫ Ãz §åy “{@

“™ LN˛ EãÆ GtÁ“∫m \{Ãz oz¬ N˛Á bıN˛∫/úÁåy Nz̨  bıN˛∫ ¬ıTz@ Æ“ LN˛ “y EÁNw̨ uo
N˛y ƒÀoÏ “{@ EÁú EåÏ™Áå ¬TÁÆıTz uN˛ ƒ“ LN˛ §z¬å EÁ{∫ tÁz Eá|TÁz¬z Ãz §åy “{@

Æut N˛ÁzF| N˛Á∫m Ãz EÁú LzÃz ƒÀoÏEÁzÊ N˛Á
Ã™o¬yÆ qzfi¢˛¬ ÆÁ EÁÆoå rÁo N˛∫åÁ YÁ“oz “̄
oÁz EÁú MÆÁ N˛∫zÊTz? E§ oN˛ EÜÆÆå uN˛Æz TÆz
N˛ÁzF| ßy eÁzÃ EÁNw̨ uo Ãz Æz ™z¬ å“Î ∫Qoz “̄@

\{ÃÁ uN˛ “™åz tzQÁ “{, oz¬ N˛Á bıN˛∫
LN˛ §z¬å Nz̨  tÁzåÁz uÃ∫Áı ú∫ Eá|TÁz¬z ¬TÁN˛∫ §åÁÆÁ TÆÁ “{@ ƒ“ uå©å EÁNw̨ uo \{ÃÁ utQÁF| tzTÁ@
:

åÆz eÁzÃ N˛Á ÃÊúÓm| á∫Áo¬ N˛Á qzfi¢˛¬ = LN˛ Eá|TÁz¬z N˛Á ƒN¿̨ o¬ N˛Á qzfi¢˛¬ + §z¬å Nz̨

ƒN¿̨ o¬ N˛Á qzfi¢˛¬ + tÓÃ∫z Eá|TÁz¬z N˛Á qzfi¢˛¬

E§, LN˛ EãÆ GtÁ“∫m N˛Áz tzuQÆz :

 ÃÁzuYL - YYÁ| N˛yu\L@

   gmo{Z`m Zo EH$ {Icm|Zm ~Zm`m& CgZo ~ocZ na e§Hw$ AmH$ma H$m h¡&
CgH$s d¥ÎmmH$ma H$s Á`m g_mZ h¡& CgZo AM©Zm go H$hm {IcmoZo H$mo g§nwU©
YamVc  H$m úmoÌ\$i e§Hw$ VWm ~ocZ Ho$ g§nwU© YamVc Ho$ `moJ ~am~a hmoJm
Š`m Amn Bggo gh_V h¡? AmnHo$ CÎma H$m Am¡{MË` ~VmB©E&
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`{X h_| EH$ {IcmoZm ~ZmZm hmo {Og_| AY©d¥Îm VWm e§Hw$ H$mo {_cmZm h¡& M{cE A~
CgHo$ MaUm| H$mo XoI|Jo& ú“¬z ƒ“ ∆ÊNĮ̈  EÁ{∫ Eá|TÁz¬z Nz̨  Yúbz Ã™o¬Áı N˛Áz uåN˛b ¬ÁåÁ “ÁzTÁ@ Æ“ÁÂ
ƒ“ üÁÆ: GÃNz̨  u¬Æz ∆ÊNĮ̈  EÁ{∫ Eá|TÁz¬Á Ã™Áå ufi[ÆÁ N˛Á ¬zåÁ “ÁzTÁ, u\ÃÃz GÃ uQ¬Á{åz N˛Á LN˛
uYN˛åÁ á∫Áo¬ “Áz@ Eo: FÃN˛y ÃyujÆÁÂ uå©å üN˛Á∫ Ãz “ÁıTy@

EÊo ™ı GÃz LN˛ TÁz¬ úıty ƒÁ¬Á uQ¬ÁzåÁ üÁõo “ÏEÁ@ E§, Æut ƒ“ Æ“ GeÁåÁ YÁ“oÁ “{ uN˛
GÃ uQ¬Ázåz N˛Áz úıb N˛∫åz Nz̨  u¬Æz uN˛oåz úıb N˛y EÁƒ≈ÆN˛oÁ “{, oÁz GÃz FÃNz̨  u¬L GÃ uQ¬Á{åz
N˛Á Ã™o¬yÆ qzfi¢˛¬ rÁo “ÁzåÁ YÁu“Æz? GÃz GÃ uQ¬Á{åz N˛Á ÃÊúÓm|o¬ N˛Á qzfi¢˛¬ rÁo “ÁzåÁ
YÁu“Æz \Áz Eá|TÁz¬z N˛Á ÃÊúÓm|o¬ N˛Á qzfi¢˛¬ EÁ{∫ ∆ÊNĮ̈  Nz̨  ÃÊúÓm|o¬ N˛Á qzfi¢˛¬ N˛Á Ãu©™»m “{@

 uQ¬Á{åz N˛Á ÃÊúÓm| o¬ N˛Á qzfi¢˛¬

         = Eá|TÁz¬z Nz̨  ƒN¿̨ o¬ N˛Á qzfi¢˛¬ + ∆ÊNĮ̈  Nz̨  ƒN¿̨  o¬ N˛Á qzfi¢˛¬

  üÆÁÃ N˛yu\L@
- EÁúN˛Áz u\å EÁNw̨ uoÆÁı N˛y \ÁåN˛Á∫y “{ GåN˛Á GúÆÁzT N˛∫oz “ÏL Eúåz t{uåN˛ \yƒå ™ı

EnÆuáN˛ ƒÀoÏLÂ N˛Áz §åÁFL@ (tÁz Ãz EuáN˛ ƒÀoÏEÁzÊ Nz̨  ÃÊÆÁz\å Ãz)
[ÃÊNz̨ o: uYN˛åy u™bΩby, Tıt, ú{ú, N˛ÁT„\ Nz̨  ∆ÊNĮ̈ , Vå EÁ{∫ VåÁß Nz̨  \{Ãz ug£§z EÁut N˛Á GúÆÁzT N˛∫ı@]

      ÃÁzuYL - YYÁ| N˛yu\L@

LN˛ §z¬å Nz̨  ßyo∫ LN˛ TÁz¬Á “{@ MÆÁ TÁz¬z Nz̨  á∫Áo¬ N˛Á qzfi¢˛¬,

    Ãyjy-1                           Ãyjy-2          Ãyjy-3

* ~ocZ VWm Jmoco g§nwU© YamVc Ho$ úmoÌ\$i H$m AZwnmV Š`m hmoJm?
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CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU - 8.H$m¡{eH$ H$mo CgHo$ OÝ_ {Xdg na EH$ {Icm¡Zm Vmoh\o$ _| {_cm, Cg na H$moB© a§J Zhr§
Wm& dh Cgo AnZo H«o$`mZ go a§JZm MmhVm h¡& CgH$m Cnar {hñgm e§Hw$ AmH$ma H$m h¡, Omo EH$
AY©JmocmH$ma na aIm J`m h¡& CgHo$ D$nar ̂ mJ H$s D±$MmB© 5 go._r. h¡ VWm CgH$s {ÌÁ`m 3.5 go._r.

hmo Vmo a§JZo dmco ^mJ H$m úmoÌ\$c kmV Hr${OE&
22Take
7

π⎛ ⎞=⎜ ⎟
⎝ ⎠

hchchchchc : `h {Icm¡Zm Cg dñVw H$s Vah h¡& {Og_| e§Hw$ VWm AY©JmocmH$ma H$m gpå_cZ {H$`m J`m h¡,
{OZH$s {ÌÁ`m ò§ d¥ÎmmH$ma AmYma Ho$ g_mZ h¡&

AWm©V,
g§nyU© YamVc H$m úmoÌ\$c= AY©Jmoco Ho$ nmíd©YamVc H$m úmoÌ\$c+e§Hw$ Ho$ nmíd©YamVc H$m úmoÌ\$c

A~, AY©Jmoco Ho$ nmíd©YamVc H$m úmoÌ\$c=

=  ( )2 21 4 2
2

r rπ π=

=  
222 3.5 3.52

7 2 2
cm⎛ ⎞× × × =⎜ ⎟

⎝ ⎠

AWm©V, e§Hw$ H$s D±$MmB© = {Icm¡Zo H$s D±$MmB© - AY©Jmoco H$s D±$MmB©

=  
3.55 3.25
2

cm cm⎛ ⎞− = =⎜ ⎟
⎝ ⎠

Bg{cE e§Hw$ H$s {V ©̀H$ D±$MmB©

2
2 2 23.5 (3.25) 3.7

2
l r h cm cm⎛ ⎞= + = + =⎜ ⎟

⎝ ⎠
(cJ^J)

Bg{cE e§Hw$ Ho$ nmíd©YamVc H$m úmoÌ\$c = 
222 3.5 3.7

7 2
rl cmπ ⎛ ⎞= × ×⎜ ⎟

⎝ ⎠

`h h_o| {Icm¡Zo Ho$ g§nwU© YamVc H$m úmoÌ\$c XoVm h¡&

=
2 222 3.5 3.5 22 3.52 3.7

7 2 2 7 2
cm cm⎛ ⎞ ⎛ ⎞× × × + × ×⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

= ( ) 2 222 3.5 113.5 3.7 (3.5 3.7)
7 2 2

cm cm× + = × +

= 39.6cm2  (cJ^J)

ZmoQ> : Amn `h Ü`mZ {X{OE H$s {Icm¡Zo Ho$ g§nyU© YamVc H$m úmoÌ\$c e§Hw$ VWm AY©Jmoco Ho$ g§nyU©
YamVc Ho$ úmoÌ\$cm| H$m `moJ Zhr h¡&
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GtÁ“∫m-9. LN˛ uQ¬Ázåz N˛Á ∫ÁNz̨ b uYfi ™ı utQÁÆz EåÏÃÁ∫ (LN˛ §z¬å ú∫ ∆ÊNĮ̈ ) \ÏgÁ “ÏEÁ “{@
∫ÁNz̨ b N˛y ÃÊúÓm| HÂYÁF| 26 Ãz.™y. “{@ \§ uN˛ ∆ÊNĮ̈  N˛y HÂYÁF| 6 Ãz.™y. “{@ ∆ÊN Į̈ EÁN˛Á∫ N˛Á √ÆÁÃ
5 Ãz.™y. “{ \§uN˛ §z¬å N˛Á √ÆÁÃ 3 Ãz.™y. “{@ Æut ∫ÁNz̨ b N˛Á ∆ÊNĮ̈  EÁN˛Á∫ N˛Á ßÁT EÁ∫ı\ ∫ÊT Nz̨
úıb Ãz EÁ{∫ §z¬åÁN˛Á∫ ßÁT úy¬z ∫ÊT Ãz úıb N˛∫åÁ “{ oÁz §oÁFL Få™ı Ãz ünÆzN˛ ∫ÊT Ãz ∫ÊTz TÆz ßÁT
N˛Á qzfi¢˛¬ MÆÁ “ÁzTÁ? (π = 3.14 Ãz.™y.)

“¬:  ™Áå ¬yu\L ‘r’ ∆ÊNĮ̈  Nz̨  EÁáÁ∫ N˛y ufi[ÆÁ “{ EÁ{∫ ‘l’ GÃN˛y uo∫Zy HÂYÁF| “{@ EÁTz, ™Áå
¬yu\L . r1 §z¬å N˛y ufi[ÆÁ “{ EÁ{∫ h1 GÃN˛y
HÂYÁF| “{@

“™ı üÁõo “{,

r = 2.5 Ãz.™y.,  h = 6 Ãz™y.

r1 = 1.5 Ãz.™y.  h1 = 20 Ãz.™y.

E§, 2 2l r h= +

⇒    2 2(2.5) 6l = +

  6.25 36 = 42.25 = 6.5l = +

E§, EÁ∫ı\ ∫ÊT Ãz úıb N˛∫åz N˛Á qzfi¢˛¬

∆ÊNĮ̈  N˛Á ƒN¿̨ o¬ N˛Á qzfi¢˛¬ + ∆ÊNĮ̈  Nz̨  EÁáÁ∫ N˛Á qzfi¢˛¬ - §z¬å Nz̨  EÁáÁ∫ N˛Á qzfi¢˛¬

     = πrl + πr2 - πr1
2

      =  π{(2.5 × 6.5) + (2.5)2 - (1.5)2} Ãz.™y.2

     =  π(20.25) Ãz.™y.2 = 3.14 × 20.25 Ãz.™y.2

     =  63.585 Ãz.™y.2

úy¬z ∫ÊT Ãz úıb N˛∫åz N˛Á qzfi¢˛¬

=  §z¬å Nz̨  ƒN¿̨ o¬ N˛Á qzfi¢˛¬ + §z¬å Nz̨  EÁáÁ∫ N˛Á qzfi¢˛¬

= 2πr1h1 + 2
1rπ   =  πr1 (2h1 + r1)

= 3.14 × 1.5 (2×20+1.5) Ãz.™y.2

3 cm

Base of cylinder

Base of cone
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= 3.14 ×  1.5 ×  41.5 Ãz.™y.2

= 4.71 ×  41.5 Ãz.™y.2

= 195.465 Ãz.™y.2.

úy¬z ∫ÊT N˛Á qzfi¢˛¬ = 195.465 Ãz.™y.2

          E•ÆÁÃ - 10.2- 10.2- 10.2- 10.2- 10.2

1. LN˛ uQ¬Á{åÁ LzÃÁ “{ uN˛ Eá|TÁz¬z ú∫ ∆ÊNĮ̈  uYúN˛Á “ÏEÁ “{@ ∆ÊNĮ̈  Nz̨  EÁáÁ∫ N˛Á √ÆÁÃ EÁ{∫
HÂYÁF| N¿̨ ™∆: 6 Ãz.™y. EÁ{∫ 4 Ãz.™y. “{@ uQ¬Ázåz Nz̨  á∫Áo¬ N˛Á qzfi¢˛¬ rÁo N˛yu\L@
[π = 3.14]

2. LN˛ eÁzÃ ƒÀoÏ FÃ üN˛Á∫ “{ uN˛ ƒwÁN˛Á∫ ¬©§ §z¬å Nz̨  LN˛ EÁz∫ Eá|TÁz¬Á “{ EÁ{∫ tÓÃ∫y EÁz∫
∆ÊNĮ̈  “{@ ÃÁ™ÁãÆ EÁáÁ∫ N˛y ufi[ÆÁ 8 Ãz.™y. “{ EÁ{∫ §z¬åÁN˛Á∫ EÁ{∫ ∆ÊNĮ̈  EÁN˛Á∫ Nz̨  ßÁT N˛y
HÂYÁFÆÁÂ N¿̨ ™∆: 10 Ãz.™y. EÁ{∫  6 Ãz.™y. “{@ FÃ eÁzÃ N˛Á ÃÊúÓm|o¬ N˛Á qzfi¢˛¬ rÁo N˛yu\L@
[π = 3.14]

3. LN˛ tƒÁF| Nz̨  Nz̨ úÃÓ¬ N˛Á EÁN˛Á∫ LzÃÁ “{ uN˛˛ §z¬å Nz̨  tÁzåÁı
EÁz∫ Eá|TÁz¬z uYúNz̨  “ÏÆz “{Ê@ Nz̨ úÃÓ¬ N˛y ¬©§ÁF| 14 u™.™y. “{
EÁ{∫ YÁ{gÁF| 5 u™. ™y. “{@ FÃNz̨  á∫Áo¬ N˛Á qzfi¢˛¬ rÁo
N˛yu\L@

4. tÁz Vå u\ÃNz̨  EÁÆoå ünÆzN˛ 64 Ãz.™y.3 GåNz̨  uÃ∫z Ãz \Ïgz “̄@ FÃ o∫“ §ååz ƒÁ¬z VåÁß
N˛Á ÃÊúÓm|o¬ N˛Á qzfi¢˛¬ rÁo N˛yu\L@

5. LN˛ ÃÊT¿u“o bÊN˛y ƒwN˛Á∫ §z¬å Nz̨  EÁN˛Á∫ ™Êz “{ u\ÃNz̨  tÁzåÁz EÁz∫ Eá|TÁz¬z ¬Tz “ÏL “̄@ Æut
GÃN˛Á §Á“∫ N˛Á √ÆÁÃ 1.4 ™y. EÁ{∫ ¬©§ÁF| 8 ™y., oÁz §Á“∫ N˛y EÁz∫ úıb N˛∫åz N˛Á QY| D20
üuo ™y2 N˛y t∫ Ãz rÁo N˛yu\L@

6. LN˛ TÁz¬Á, §z¬å EÁ{∫ ∆ÊNĮ̈  N˛y ufi[ÆÁ EÁ{∫ HÂYÁF| Ã™Áå “{@ GåNz̨  EÁÆoå N˛Á EåÏúÁo rÁo
N˛yu\L@ (ÃÓYåÁ : TÁz¬z N˛y [ÆÁ §z¬å osÁ ∆ÊNĮ̈  N˛y HÂYÁF| Nz̨  §∫Á§∫ “Ázoy “{@)

7. LN˛ VåÁN˛Á∫ ¬N˛gy Nz̨  bÏN˛gz Ãz LN˛ Eá|TÁz¬Á N˛ÁbÁ TÆÁ u\ÃN˛Á √ÆÁÃ Vå
N˛y ¬©§ÁF| Nz̨  §∫Á§∫ “{@ ∆z  ¬N˛gy Nz̨  bÏN˛gz N˛Á Ã™o¬yÆ qzfi¢˛¬ rÁo
N˛yu\L@

8. LN˛ ¬N˛gy Nz̨  §z¬å Nz̨  ßyo∫ Ãz tÁz Eá|TÁz¬z N˛Ábz TÆz \{ÃÁ uN˛ uYfi ™ı
utQÁÆÁ TÆÁ “{@ Æut §z¬å N˛y HÂYÁF| 10 Ãz.™y. “{ EÁ{∫ GÃNz̨  EÁáÁ∫ N˛y
ufi[ÆÁ 3.5 Ãz.™y. “{ oÁz ƒÀoÏ N˛Á ÃÊúÓm| o¬ N˛Á qzfi¢˛¬ rÁo N˛yu\L@

™y.™y.

™y.
™y.
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10.3  10.3  10.3  10.3  10.3  eÁzÃ ƒÀoÏEÁzÊ Nz̨  ÃÊÆÁz\å N˛Á EÁÆoå (Combination of Solids)

EÁFL “™ EÁÆoå N˛Áz LN˛ GtÁ“∫m tΩƒÁ∫Á Ã™ ı̂Tz@

ÃÏ∫z∆ EúåÁ N˛Á∫QÁåÁ LN˛ TÁztÁ™ ™ı Y¬ÁoÁ “{ \Áz
VåÁß Nz̨  Hú∫ Eá|§z¬åÁN˛Á∫ N˛y EÁNw̨ uo ™ı “{@ TÁztÁ™ Nz̨
EÁáÁ∫ Nz̨  ™Áú 7 ™y × 15 ™y “{ EÁ{∫ VåÁßÁN˛Á∫ N˛y HÂYÁF|
8 ™y “{@ ƒÁÆÏ N˛Á EÁÆoå rÁo N˛yu\L \Áz TÁztÁ™ ™ı “{?
TÁztÁ™ ™ı ™∆yå∫y 300 ™y3  N˛Á ÀsÁå Vz∫z “ÏÆz “{ EÁ{∫ ƒ“ÁÂ
20 N˛™|YÁ∫y “̄ \Áz ünÆzN˛ EÁ{Ão Ãz 0.08 ™y3  N˛Á ÀsÁå Vz∫z
“ÏL “{@ TÁztÁ™ ™ı uN˛oåy ƒÁÆÏ “{?

TÁztÁ™ ™ı ƒÁÆÏ N˛Á EÁÆoå (\§ ƒ“ÁÂ ™∆yå EÁ{∫
N˛™|YÁ∫y å“Î “{@) VåÁß EÁ{∫ Eá|§z¬å Nz̨  EÁÆoå Ãz üÁõo
“ÁzoÁ “{@ VåÁß N˛y ¬©§ÁF|, YÁ{gÁF| EÁ{∫ HÂYÁF| N¿̨ ™∆: 15
™y., 7 ™y. EÁ{∫ 8 ™y. “{@ Eá|§z¬å N˛Á √ÆÁÃ 7™y. “{ EÁ{∫ HÂYÁF|  15 ™y.@

EÁƒ≈ÆN˛ EÁÆoå = VåÁß N˛Á EÁÆoå + 
1
2 §z¬å N˛Á EÁÆoå

1 22 7 715 7 8 15
2 7 2 2

⎡ ⎤= × × + × × × ×⎢ ⎥⎣ ⎦
 ™y3

=  1128.75™y3

FÃNz̨  ú≈YÁo, ™∆yåÁı (ÆÊfiÁı) Ãz uV∫Á “ÏEÁ ÀsÁå = 300 ™y3

EÁ{∫ N˛™|YÁu∫ÆÁı tΩƒÁ∫Á uV∫Á “ÏEÁ ÀsÁå = 20× 0.08 ™y3

= 1.6 ™y3

FÃu¬Æz ƒÁÆÏ N˛Á EÁÆoå, \§ ƒ“ÁÂ ÆÊfi EÁ{∫ N˛™|YÁ∫y “̄ = 1128.75 − (300.00 + 1.60)

= 1128.75 - 301.60 = 827.15 ™y3

åÁzb : eÁzÃ ƒÀoÏEÁzÊ Nz̨  ÃÊÆÁz\å Ãz §åy ƒÀoÏEÁzÊ Nz̨  EÁÆoå N˛y TmåÁ N˛∫åz Nz̨  u¬Æz, “™ tÁz eÁzÃ
ƒÀoÏEÁzÊ N˛Á Ã™o¬yÆ qzfi¢˛¬ \Ázg å“y úÁÆıTz MÆÁıuN˛ FÃ üuN¿̨ ÆÁ ™ı, GåN˛Áz \Ázgoz Ã™Æ NĮ̈ Z ßÁT
E–≈Æ “Áz \Áoz “{@ ¬zuN˛å EÁÆoå rÁo N˛∫oz Ã™Æ LzÃÁ å“Î “ÁzTÁ@ ™Á{u¬N˛ eÁzÃ (basic solids)
ƒÀoÏEÁzÊ N˛Áz \ÁzgN˛∫ §åz ƒÀoÏEÁzÊ N˛Á EÁÆoå, Gú∫ÁzMo GtÁ“∫m ™ı t∆Á|Æz EåÏÃÁ∫ Gå tÁz ƒÀoÏEÁzÊ
Nz̨  EÁÆoå Nz̨  ÆÁzT Nz̨  Ã™Áå “ÁzTÁ@

™y.

™y.

™y
.
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     üÆÁÃ N˛yu\L@

1. LN˛ oÁ∫ Nz̨  ¬©§-N˛Áb N˛Á √ÆÁÃ 5% N˛™ uN˛Æz \Áåz ú∫ GÃN˛y ¬©§ÁF| uN˛oåz üuo∆o N˛™
N˛∫åy YÁu“L u\ÃÃz GÃN˛Á EÁÆoå Ã™Áå “Áz?

2. TÁz¬z EÁ{∫ Vå N˛Á Ã™o¬yÆ qzfi¢˛¬ Ã™Áå “{@ GåNz̨  EÁÆoåÁı N˛Á EåÏúÁo rÁo N˛yu\L?

EÁFL, “™ NĮ̈ Z EÁ{∫ GtÁ“∫m tzQı@

GtÁ“∫m -10.   LN˛ eÁzÃ uQ¬Á{åÁ FÃ üN˛Á∫ “{ uN˛˛ ƒ“ ƒwÁN˛Á∫ ¬©§ §z¬å Nz̨  LN˛ EÁz∫ Eá|TÁz¬Á
EÁ{∫ tÓÃ∫y EÁz∫ ∆ÊNĮ̈  “{@ GåN˛Á ÃÁ™ÁãÆ √ÆÁÃ 4.2 Ãz.™y. EÁ{∫ §z¬åÁN˛Á∫ EÁ{∫ ∆ÊN Į̈ EÁN˛Á∫ Nz̨  ßÁTÁı
N˛y ¬©§ÁF| N¿̨ ™∆: 12 Ãz.™y. EÁ{∫ 7 Ãz.™y. “{@ GÃ eÁzÃ uQ¬Á{åz N˛Á EÁÆoå rÁo N˛yu\L@

2 2
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

.

“¬ :  ™Áå ¬yu\L ∆ÊN Į̈ EÁN˛Á∫ Nz̨  ßÁT N˛y HÂYÁF| h1 = 7 Ãz.™y.
EÁ{∫ §z¬åÁN˛Á∫ ßÁT N˛y HÂYÁF| h2 = 12 Ãz.™y.

ufi[ÆÁ (r) = 
4.2
2  = 2.1 = 

21
10  Ãz.™y.

eÁzÃ uQ¬Á{åz N˛Á EÁÆoå

= ∆ÊNĮ̈  N˛Á EÁÆoå + §z¬å N˛Á EÁÆoå + Eá|TÁz¬z N˛Á EÁÆoå

=  2 2 3
1 2

1 2
3 3

r h r h rπ + π + π

=  
2

1 2
1 2
3 3

r h h r⎡ ⎤π + +⎢ ⎥⎣ ⎦

222 21 1 2 217 12
7 10 3 3 10

⎛ ⎞ ⎡ ⎤= × × × + + ×⎜ ⎟ ⎢ ⎥⎝ ⎠ ⎣ ⎦

22 441 7 12 7
7 100 3 1 5

⎡ ⎤= × × + +⎢ ⎥⎣ ⎦

22 441 35 180 21
7 100 15

+ +⎡ ⎤= × × ⎢ ⎥⎣ ⎦

22 441 236 27258 218.064
7 100 15 125

= × × = = Ãz.™y.3

h1

h2

r

Ãz.™y.

Ãz.™y.

Ãz.™y.
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GtÁ“∫m-11. LN˛ §z¬åÁN˛Á∫ úÁfi ™ı EÁFÃ-N¿̨ y™ “{ u\ÃN˛Á √ÆÁÃ 12 Ãz.™y. EÁ{∫ HÂYÁF| 15 Ãz.™y. “{@ ƒ“ EÁFÃ-
N¿̨ y™ 10 §XYÁı ™ı FÃ o∫“ §ÁÂbÁ TÆÁ uN˛ ünÆzN˛ ZÁfi Nz̨  EÁFÃ-N¿̨ y™ N˛Á EÁN˛Á∫ ∆ÊNĮ̈  EÁN˛Á∫ ú∫ Eá|TÁz¬Á
“{ \{Ãz uYfi ™ı utQÁÆÁ TÆÁ “{@ Æut ∆ÊN Į̈ EÁN˛Á∫ Nz̨  ßÁT N˛y HÂYÁF| GÃNz̨  EÁáÁ∫ Nz̨  √ÆÁÃ N˛Á tÏTÏåÁ “{, oÁz
EÁFÃ-N¿̨ y™ Nz̨  ∆ÊNĮ̈  N˛Á √ÆÁÃ rÁo N˛yu\L@

“¬ : ™Áå ¬yu\L EÁFÃN¿̨ y™ ∆ÊNĮ̈  Nz̨  EÁáÁ∫ N˛y ufi[ÆÁ x Ãz.™y. “{@

∴  √ÆÁÃ = 2x Ãz.™y.

o§, ∆ÊN Į̈ EÁN˛Á∫ Nz̨  EÁFÃ-N¿̨ y™ N˛y HÂYÁF| = 2 (√ÆÁÃ) = 2(2x) = 4x Ãz.™y. “{@

EÁFÃN¿̨ y™ ∆ÊNĮ̈  N˛Á EÁÆoå = ∆ÊNĮ̈  EÁN˛Á∫ Nz̨  ßÁT N˛Á EÁÆoå + Eá|TÁz¬ÁN˛Á∫ ßÁT N˛Á EÁÆoå

= 
1
3  πr2h + 

2
3  πr3

2 31 2(4 )
3 3

x x x= π + π

3 3 34 2 6
3 3

x x xπ + π π
= =

=  2πx3 Ãz.™y3

§z¬åÁN˛Á∫ úÁfi N˛Á √ÆÁÃ  = 12 Ãz.™y.

 GÃN˛y HÂYÁF|  (h) = 15 Ãz.™y.

∴  §z¬åÁN˛Á∫ úÁfi N˛Á EÁÆoå = πr2h

= π(6)2 15

= 540π Ãz.™y.3

 §z¬åÁN˛Á∫ úÁfi N˛Á EÁÆoå.
EÁFÃN¿̨ y™ ∆ÊNĮ̈  N˛Á EÁÆoå  

= 10

⇒ 3
540
2 x

π
π

 = 10

2πx3 × 10 = 540π

⇒
3 540 27

2 10
x = =

×

⇒ x3 = 27

x cm.

x cm.

Ãz.™y.

Ãz.™y.

Ãz.™y.
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⇒ x3 = 33

⇒ x = 3

∴  EÁF|ÃN¿̨ y™ Nz̨  ∆ÊNĮ̈  N˛Á √ÆÁÃ 2x = 2(3) = 6 Ãz.™y.

GtÁ“∫m-12.  LN˛ eÁzÃ LzÃÁ §åÁ “ÏEÁ “{ uN˛ Eá|TÁz¬z ú∫ ƒwÁN˛Á∫ ¬©§ ∆ÊNĮ̈  uYúN˛Á “ÏEÁ “{, EÁ{∫
ƒ“ úÁåy Ãz ß∫z “ÏL ƒwÁN˛Á∫ §z¬å ™ı GÃNz̨  EÁáÁ∫ N˛Áz ZÓåz oN˛ gÏ§ÁzÆÁ TÆÁ@ §z¬å ™ı ∆z 
úÁåy N˛Á EÁÆoå rÁo N˛yu\L \§ uN˛ GÃ Eá|TÁz¬z N˛y ufi[ÆÁ 3 Ãz.™y. EÁ{∫ HÂYÁF| 6 Ãz.™y.
“{@ Eá|TÁz¬z N˛y ufi[ÆÁ  2 Ãz.™y. EÁ{∫ ∆ÊNĮ̈  N˛y HÂYÁF| 4 Ãz.™y. “{@

2 2
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

“¬ :  utÆz TÆz uYfi ™ı,
ABCD LN˛ §z¬å “{ EÁ{∫ LMN Eá|TÁz¬Á “{@
OLM  LN˛ ∆ÊNĮ̈  “{@ “™ \Áåoz “̄ uN˛ LN˛ ∆ÊNĮ̈  EÁ{∫ Eá|TÁz¬z Ãz §åÁ “ÏEÁ LN˛ eÁzÃ uúÊg,

\§ úÁåy Ãz ß∫z “ÏÆz §z¬å ™ı gÏ§ÁzÆÁ \ÁoÁ “{ oÁz, eÁzÃ Nz̨  EÁÆoå Nz̨
§∫Á§∫ N˛Á úÁåy uƒÀsÁuúo (displaced) “ÁzoÁ “{@

§z¬å N˛Á EÁÆoå = πr2h = π ×  32 ×  6 = 54 π Ãz.™y.3

Eá|TÁz¬z N˛Á EÁÆoå  = 3 32 2 162
3 3 3

rπ = × π× = π  Ãz.™y.3

∆ÊNĮ̈  N˛Á EÁÆoå  =  2 21 1 162 4
3 3 3

r hπ = × π× × = π Ãz.™y.3

∆ÊNĮ̈  EÁ{∫ Eá|TÁz¬z N˛Á EÁÆoå = 
16 16π + π
3 3

= 
32 π
3

§z¬å ™ı ∆z  úÁåy N˛Á EÁÆoå
= §z¬å N˛Á EÁÆoå - Eá|TÁz¬Á N˛Á EÁÆoå

=  54π − 
32

3
π

=  
162 32 130

3 3
π − π π

=

A B

CD O

N

L M

3 3

2
2 2

4
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130 22 2860 136.19
3 7 21

= × = =  Ãz.™y.3

GtÁ“∫m-13.  LN˛ §z¬åÁN˛Á∫ úıuÃ¬ N˛y ¬©§ÁF| N˛Áz å“Î §t¬oz “ÏL LN˛ uÃ∫z ú∫ ∆ÊNĮ̈  EÁN˛Á∫ Nz̨
øú ™Êz uZ¬y TF|@ úıuÃ¬ N˛Á √ÆÁÃ 1 Ãz.™y. “{ EÁ{∫ GÃN˛y ∆ÊNĮ̈  EÁN˛Á∫ N˛y ¬©§ÁF|  2 Ãz.™y.
“{@ úıuÃ¬ Nz̨  uZ¬z “ÏÆz §Ï∫Átz N˛Á EÁÆoå rÁo N˛yu\L@ EÁú N˛Á G∫, t∆™¬ƒ Nz̨  2 ÀsÁå

oN˛ tyu\L@  
3 5 5
1 1 3

⎡ ⎤π =⎢ ⎥⎣ ⎦
.

“¬ : úıuÃ¬ N˛Á √ÆÁÃ = 1Ãz.™y.

Eo: úıuÃ¬ N˛y ufi[ÆÁ (r) = 0.5  Ãz.™y.

∆ÊNĮ̈  EÁN˛Á∫ Nz̨  ßÁT N˛y ¬©§ÁF| = h = 2 Ãz.™y.

úıuÃ¬ Nz̨  uZ¬Nz̨  N˛Á EÁÆoå = §z¬å N˛Á EÁÆoå − §z¬å ú∫ §åz ∆ÊNĮ̈  N˛Á EÁÆoå

= 2 2 21 2
3 3

r h r h r hπ − π = π

=  22 355 (0.5) 2
3 113

× × ×  Ãz.™y.3 = 1.05 Ãz.™y.3

               E•ÆÁÃ -10.3-10.3-10.3-10.3-10.3

1. LN˛ ¬Áz“z N˛Á QÊßÁ åyYz Ãz §z¬åÁN˛Á∫ EÁ{∫ Gú∫y ßÁT ∆ÊN Į̈ EÁN˛Á∫ “{@ §z¬åÁN˛Á∫ ßÁT N˛y
HÂYÁF| EÁ{∫ √ÆÁÃ N¿̨ ™∆: 2.8 ™y EÁ{∫ 20 Ãz.™y. “{ EÁ{∫ ∆ÊNĮ̈  N˛Á √ÆÁÃ 42 Ãz.™y. “{@ QÊßz N˛Á
ßÁ∫ rÁo N˛yu\L@ Æut 1 Ãz.™y.3 ¬Áz“z N˛Á ßÁ∫ 7.5 T¿Á™ “{@

2. LN˛ uQ¬Á{åÁ Eá|TÁz¬z ú∫ ∆ÊNĮ̈  Nz̨  EÁN˛Á∫ N˛Á §åÁ “ÏEÁ “{ u\ÃN˛Á ƒwÁN˛Á∫ Ã™o¬ \ÏgÁ

“ÏEÁ “{@ ∆ÊNĮ̈  Nz̨  EÁáÁ∫ N˛y ufi[ÆÁ 7 Ãz.™y. “{ EÁ{∫ GÃN˛Á EÁÆoå Eá|TÁz¬z N˛Á 3
2  ßÁT “{@

∆ÊNĮ̈  N˛y HÂYÁF| EÁ{∫ uQ¬Á{åz N˛Á Ã™o¬yÆ qzfi¢˛¬ t∆™¬ƒ Nz̨  tÁz ÀsÁå oN˛ rÁo N˛yu\L@
13
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

.

3. 7 Ãz.™y. ßÏ\Á ƒÁ¬z Vå Ãz N˛Ábz TÆz ƒwÁN˛Á∫ ¬©§ ∆ÊNĮ̈  N˛Á EÁÆoå rÁo N˛yu\L@

1 .cm

2 
.

cm

Ãz.™y.

Ãz.
™y.
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4. LN˛ b§ u\ÃN˛y ufi[ÆÁ 5 Ãz.™y. EÁ{∫ ¬©§ÁF| 9.8
Ãz.™y. “{, úÁåy Ãz ß∫Á “ÏEÁ “{@ LN˛ Eá|TÁz¬Á u\Ã ú∫
¬©§ ∆ÊNĮ̈  \ÏgÁ “ÏEÁ “{, b§ ™ı gÏ§ÁÆÁ TÆÁ@ Eá|TÁz¬z
N˛y ufi[ÆÁ 3.5 Ãz.™y. “{ EÁ{∫ ∆ÊNĮ̈  N˛y HÂYÁF| Eá|TÁz¬z
Nz̨  §Á“∫ 5 Ãz.™y. “{@ b§ ™ı ∆z  úÁåy N˛Á EÁÆoå rÁo

N˛yu\L@ 
2 2
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

.

5. ÃÊ¬Så uYfi ™ı eÁzÃ §z¬å N˛y HÂYÁF| 10 Ãz.™y. “{ EÁ{∫
√ÆÁÃ 7 Ãz.™y. “{@ uYfi ™ı t∆Á|L EåÏÃÁ∫ 3 Ãz.™y.
Eá|√ÆÁÃ EÁ{∫ 4 Ãz.™y. HÂYÁF| ƒÁ¬z tÁz ∆ÊN Į̈ EÁN˛Á∫ uZ¸ N˛Ábz TÆz@ ∆z  eÁzÃ N˛Á EÁÆoå
rÁo N˛yu\L@

6. 1.4 Ãz.™y. √ÆÁÃ ƒÁ¬z NĘ̂ Yz (marbles), 7 Ãz.™y. √ÆÁÃ ƒÁ¬z LN˛ §yN˛∫ ™ı gÁ¬z TÆz u\Ã™ı sÁzgÁ
úÁåy “{@ §yN˛∫ ™ı úÁåy N˛Á Ào∫ 5.6 Ãz.™y. §jåz Nz̨  u¬Æz uN˛oåz NĘ̂ Yz gÁ¬åÁ YÁu“Æz?

7. áåÁßÁN˛Á∫ Nz̨  ¬N ‰̨gy Nz̨  úzå-Àb{lg ™ı úzå ∫Qåz Nz̨  u¬Æz oyå ∆ÊNĮ̈  EÁN˛Á∫ Nz̨  TgΩjz “̄@ VåÁß
N˛Á ™Áú 15 Ãz.™y., 10 Ãz.™y. EÁ{∫ 3.5 Ãz.™y. “{@ ünÆzN˛ TgΩjz N˛y ufi[ÆÁ 0.5 Ãz.™y. “{ EÁ{∫
GÃN˛y T“∫ÁF| 1.4 Ãz.™y. “{@ ÃÊúÓm| Àb{lg ™ı NĮ̈ ¬ uN˛oåz EÁÆoå ¬N˛gy “{?

10.4  10.4  10.4  10.4  10.4  <<eÁzÃ>> N˛Á LN˛ EÁNw̨ uo Ãz tÓÃ∫z ™ı øúÁÊo∫m (Conversion of Solid from One
Shape to Another)

(DWACRA) åÁ™N˛ ™u“¬ÁEÁzÊ N˛y ÀƒÆÊ Ãzƒy ÃÊÀsÁ VåÁßÁN˛Á∫ ™Áz™
N˛Áz uúV¬ÁN˛Á∫ ™Áz™§uÆÁÂ §åÁoy “{@ N˛Á∫QÁåÁı ™ı VåÁN˛Á∫ ¬zg N˛Áz
uúV¬ÁN˛∫ §Ï¡¬zb §åÁÆz \Áoz “̄@ ÃÏåÁ∫ VåÁßÁN˛Á∫ ÃÁzåz Nz̨  u§ÀNĮ̈ b N˛Áz
uúV¬ÁN˛∫ uƒußãå EÁßÓ mÁı N˛Áz §åÁoÁ “{@ Få Ãßy uÀsuoÆÁı ™ı eÁzÃ
EÁNw̨ uoÆÁı N˛Áz EãÆ EÁNw̨ uoÆÁı ™ı øúÁÊou∫o uN˛ÆÁ TÆÁ “{@ FÃ üuN¿̨ ÆÁ
™ı EÁÆoå ÃtÁ Ã™Áå ∫“oÁ “{@

GtÁ“∫m Nz̨  u¬Æz, “™ LN˛ eÁzÃ §z¬åÁN˛Á∫ N˛y ™Áz™§y ¬ıTz EÁ{∫ GÃN˛Áz uúV¬ÁN˛Á∫, ÃÊúÓm| ¸uƒo
™Áz™ N˛Áz TÁz¬ÁN˛Á∫ úÁfi ™ı gÁ¬ıTz@

3 cm.

4 cm.

4 cm.

3 cm.

Ãz.™y.

Ãz.™y.

Ãz.
™y.
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eÊgÁ “Ázåz ú∫ EÁúN˛Áz TÁz¬ÁN˛Á∫ ™Áz™§y üÁõo “ÁzTy@ åÆz ™Áz™§y N˛Á EÁÆoå, úÏ∫Áåz ™Áz™§y
Nz̨  EÁÆoå Nz̨  Ã™Áå “ÁzTÁ@ “™ı Æ“y ÆÁt ∫QåÁ YÁu“Æz uN˛ \§ ßy “™ FÃo∫“ N˛y˛ ƒÀoÏEÁzÊ N˛Á
ÃÁ™åÁ N˛∫oz “̄ u\ÃN˛Á LN˛ EÁN˛Á∫ Ãz tÓÃ∫z EÁN˛Á∫ ™ı <<øúÁÊo∫m>> “ÏEÁ “{ ÆÁ LN˛ ̧ ƒ \Áz uƒu∆…b
EÁN˛Á∫ Nz̨  úÁfi ™ı ú“¬z Ãz ß∫Á “ÏEÁ “{ EÁ{∫ GÃz uƒußãå EÁN˛Á∫ Nz˛ EãÆ úÁfi ™ı gÁ¬Á \Á ∫“Á “{
GÃN˛Á EÁÆoå Ã™Áå “ÁzTÁ, \{ÃÁ uN˛ åyYz Nz̨  uYfiÁı ™ı §oÁÆÁ TÆÁ “{@

     ÃÁzuYL - YYÁ| N˛yu\L@

      ÃÊ¬Så uYfi ™ı §oÁÆz TÆz N˛Á{åÃz bÊN˛y ™ı
EuáN˛ úÁåy Ã™ÁÆzTÁ? Eúåz u™fiÁı Ãz YYÁ| N˛yu\L@

\Áz YYÁ| N˛y TF| GÃN˛Áz Ã™^åz Nz̨  u¬Æz, EÁFÆz “™ NĮ̈ Z GtÁ“∫mÁı ú∫ uƒYÁ∫ N˛∫ı@
GtÁ“∫m -14.  uYN˛åy u™bΩby Ãz LN˛ ∆ÊNĮ̈  §åÁÆÁ TÆÁ u\ÃN˛y HÂYÁF| 24 Ãz.™y. “{ EÁ{∫ ufi[ÆÁ  6
Ãz.™y. “{@ LN˛ ¬gN˛y GÃN˛Áz TÁz¬z ™ı øúÁÊo∫m N˛∫oy “{@ TÁz¬z N˛y ufi[ÆÁ rÁo N˛yu\L@

“¬: ∆ÊNĮ̈  N˛Á EÁÆoå = 
1 6 6 24
3

× π× × × Ãz.™y.3

Æut r TÁz¬z N˛y ufi[ÆÁ “{, o§ GÃN˛Á EÁÆoå 34
3

rπ “{@

∆ÊNĮ̈  EÁ{∫ TÁz¬z Nz̨  øú ™ı, uYN˛åy u™bΩby N˛Á EÁÆoå Ã™Áå “Ázåz Nz̨  N˛Á∫m “™ı üÁõo “{,

34
3

rπ   =  
1 π
3  × 6 × 6 × 24

       r3 = 3 ×  3 ×  24 = 3 × 3 × 3 × 8

r3 = 33 ×  23

r = 3 ×  2 = 6

TÁz¬z N˛y ufi[ÆÁ 6 Ãz.™y. “{@

4

1
4

1
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 Æ“ N˛yu\L@

   1. LN˛ oÁÂ§z N˛y Zg N˛Áz, u\ÃN˛Á √ÆÁÃ 1 Ãz.™y. EÁ{∫ ¬©§ÁF| 8  Ãz.™y. “{, 18 ™y. ¬©§y Ã™Áå
™ÁzbÁF| ƒÁ¬y oÁ∫ ™ı øúÁÊo∫m uN˛ÆÁ TÆÁ “{@ oÁ∫ N˛y ™ÁzbÁF| rÁo N˛yu\L@

   2. üƒ¬y Nz̨  V∫ N˛y Zo ú∫ §z¬åÁN˛Á∫ úÁåy N˛y bÊN˛y “{@ FÃ bÊN˛y N˛Áz ÃÊú (\™yå Nz̨  åyYz
N˛Á bıN˛) Ãz úÁåy ú©ú uN˛ÆÁ \ÁoÁ “{@ ÃÊú Nz̨  ™Áú 1.57 ™y.  × 1.44 ™y. ×  9.5 Ãz.™y.  “{@
úÁåy N˛y bÊN˛y N˛y ufi[ÆÁ 60 Ãz.™y. EÁ{∫ HÂYÁF| 95 Ãz.™y. “{@ úÁåy N˛y bÊN˛y ™ı ÃÊú Ãz ß∫úÓ∫
úÁåy ß∫åz Nz̨  ú≈YÁo, ÃÊú ™ı ∆z  úÁåy N˛y HÂYÁF| rÁo N˛yu\L@ bÊN˛y EÁ{∫ ÃÊú N˛y q™oÁ
N˛y oÏ¬åÁ N˛yu\L@ (π = 3.14)

GtÁ“∫m-15. LN˛ Eá|TÁz¬ÁN˛Á∫ QÁzQ¬z ƒ¬Æ (shell) N˛Á ßyo∫y EÁ{∫ §Á“∫y √ÆÁÃ N¿̨ ™∆: 6 Ãz.™y.
EÁ{∫ 10 Ãz.™y. “{@ GÃN˛Áz uúV¬ÁN˛∫ 14 Ãz.™y. √ÆÁÃ ƒÁ¬z LN˛ eÁzÃ §z¬å ™ı øúÁÊo∫m uN˛ÆÁ TÆÁ
“{@ §z¬å N˛y HÂYÁF| rÁo N˛yu\L@

“¬ : QÁzQ¬z Eá|TÁz¬ÁN˛Á∫ ƒ¬Æ N˛y ufi[ÆÁ R = 
10
2 = 5 Ãz.™y.

QÁzQ¬z Eá|TÁz¬ÁN˛Á∫ ƒ¬Æ N˛y EÊt∫ N˛y ufi[ÆÁ (r) = 
6
2  = 3 Ãz.™y.

QÁzQ¬z Eá|TÁz¬ÁN˛Á∫ ƒ¬Æ N˛Á EÁÆoå = §Á“∫y EÁÆoå - ßyo∫y EÁÆoå

3 32 2R
3 3

r= π − π

3 32 (R )
3

r= π −

3 32 (5 3 )
3

= π −

2 (125 27)
3

= π −

2 98
3

= π×  Ãz.™y.3   
196

3
π

=  Ãz.™y.3 ...(1)

MÆÁıuN˛, Æ“ QÁzQ¬z Eá|TÁz¬ÁN˛Á∫ ƒ¬Æ N˛Áz uúV¬ÁN˛∫ eÁzÃ §z¬å §åÁÆÁ TÆÁ “{, FÃu¬Æz
GåNz̨  EÁÆoå Ã™Áå ∫“åz YÁu“L@

§z¬å N˛Á √ÆÁÃ = 14 Ãz.™y. (utÆÁ TÆÁ “{@)

Eo: §z¬å N˛y ufi[ÆÁ = 7 Ãz.™y.

10 cm. 6 cm.

r

r

Ãz.™y. Ãz.™y.
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™Áå ¬yu\Æz §z¬å N˛y HÂYÁF| = h

∴   §z¬å N˛Á EÁÆoå   = πr2h

           = π ×  7 ×  7 ×  h cm3 = 49πh  Ãz.™y.3 ...(2)

utÆz TÆz uåÆ™ N z̨ EåÏÃÁ∫

QÁzQ¬z Eá|TÁz¬ÁN˛Á∫ ƒ¬Æ N˛Á EÁÆoå = eÁzÃ §z¬å N˛Á EÁÆoå

  
196 49

3
hπ = π [Ã™yN˛∫m (1) EÁ{∫ (2) Ãz]

⇒    
196 4

3 49 3
h = =

×
 Ãz.™y.

Eo: §z¬å N˛y HÂYÁF| = 1.33 Ãz.™y.

GtÁ“∫m -16.  LN˛ Eá|TÁz¬ÁN˛Á∫ N˛bÁz∫z ™ı úÁåy “{ u\ÃN˛y ufi[ÆÁ 15 Ãz.™y. “{@ Æ“ úÁåy 5 Ãz.™y.
√ÆÁÃ EÁ{∫ 6  Ãz.™y. HÂYÁF| ƒÁ¬z NĮ̈ Z §Ázo¬Áı ™ı ß∫åÁ “{@ N˛bÁz∫z N˛Áz QÁ¬y N˛∫åz Nz̨  u¬Æz uN˛oåz
§Ázo¬Áı N˛y EÁƒ≈ÆN˛oÁ “{?

“¬: Eá|TÁz¬z N˛Á EÁÆoå  = 32
3

rπ

Eá|TÁz¬z N˛y ßyo∫y ufi[ÆÁ r = 15 Ãz.™y.

∴ Eá|TÁz¬ÁN˛Á∫ N˛bÁz∫z ™ı, úÁåy N˛Á EÁÆoå =  32 (15)
3

π Ãz.™y.3

   =  2250 π Ãz.™y.3

Æ“ ¸ƒ §Ázo¬Áı ™ı ß∫åÁ “{ u\ÃN˛y HÂYÁF| (h) = 6 Ãz.™y.

EÁ{∫ ufi[ÆÁ R = 
5
2  Ãz.™y.

∴  1 §z¬åÁN˛Á∫ §Ázo¬ N˛Á EÁÆoå =  πR2h

                          
25 6

2
⎛ ⎞= π× ×⎜ ⎟
⎝ ⎠

                         
25 6
4

π= × × Ãz.™y.3  
75
2

π=  Ãz.™y.3
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     EÁƒ≈ÆN˛ §z¬åÁN˛Á∫ §Ázo¬Áz N˛y ÃÊPÆÁ

  Eá|TÁz¬ÁN˛Á∫ N˛bÁz∫z N˛Á EÁÆoå

    
=

      1 §z¬åÁN˛Á∫ §Ázo¬ N˛Á EÁÆoå

       =   2250
75
2

π

π
   = 

2 2250 60
75

×
= .

GtÁ“∫m-17.  LN˛ áÁoÏ Nz̨  TÁz¬z N˛Á √ÆÁÃ 6 Ãz.™y. “{@ FÃN˛Áz uúV¬ÁN˛Á∫ 0.2 Ãz.™y. √ÆÁÃ ([ÆÁ)
Nz̨  uo∫Zz-N˛Áb  (cross–section) ƒÁ¬y ¬©§y oÁ∫ §åÁF| TF|@ oÁ∫ N˛y ¬©§ÁF| rÁo N˛yu\L@
“¬ : úoÁ “{, áÁoÏƒyÆ TÁz¬z N˛Á √ÆÁÃ = 6 Ãz.™y.

∴  áÁoÏƒyÆ TÁz¬z N˛y ufi[ÆÁ = 3 Ãz.™y.
EÁ{∫ “™ı Æ“ ßy úoÁ “{ uN˛

§z¬åÁN˛Á∫ oÁ∫ Nz̨  uo∫Zz-N˛Áb N˛Á √ÆÁÃ  = 0.2 Ãz.™y.

§z¬åÁN˛Á∫ oÁ∫ Nz̨  uo∫Zz - N˛Áb N˛y ufi[ÆÁ = 0.1 Ãz.™y.

™Áå ¬yu\L oÁ∫ N˛y ¬©§ÁF|   =   l Ãz.™y.

MÆÁı uN˛ áÁoÏƒyÆ TÁz¬z N˛Áz §z¬åÁN˛Á∫ oÁ∫ ™ı øúÁÊo∫m “ÏEÁ “{,

∴  oÁ∫ ™ı GúÆÁzT uN˛ÆÁ TÆÁ áÁoÏ = TÁz¬z N˛Á EÁÆoå
2 34(0.1) 3

3
hπ× × = ×π×

21 4 27
10 3

h⎛ ⎞π× × = ×π×⎜ ⎟
⎝ ⎠

1 36
100

p ´ ´ = ph

36 100h π×
=

π
 Ãz.™y.  = 3600 Ãz.™y. = 36 ™y.

∴  oÁ∫ N˛y ¬©§ÁF|   = 36 ™y.

6 cm.

0.2 cm.

Ãz.™y.

Ãz.™y.
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GtÁ“∫m-18.  44 Ãz.™y. ßÏ\Á Nz̨  VåÁN˛Á∫ eÁzÃ ¬zg (∆y∆) Ãz, 4 Ãz.™y. √ÆÁÃ ƒÁ¬z uN˛oåz TÁz¬ÁN˛Á∫
Tıt §åÁÆz \ÁÆıTz?

“¬ : ¬zg (∆y∆) Nz̨  Vå N˛y ßÏ\Á = 44 Ãz.™y.

TÁz¬ÁN˛Á∫ Tıt N˛y ufi[ÆÁ = 
4
2  Ãz.™y.  = 2 Ãz.™y.

E§, TÁz¬ÁN˛Á∫ Tıt N˛Á EÁÆoå  = 34
3

rπ

34 22 2
3 7

= × ×  Ãz.™y.3  
4 22 8
3 7

= × ×  Ãz.™y.3

™Áå ¬yu\L TıtÁı N˛y ÃÊPÆÁ x “ÁzTy@

x TÁz¬ÁN˛Á∫ TıtÁı N˛Á EÁÆoå  4 22 8
3 7

x= × × ×  Ãz.™y.3

Æ“ ÃnÆ “{ uN˛ x TÁz¬ÁN˛Á∫ TıtÁı N˛Á EÁÆoå  = ¬zg Nz̨  Vå N˛Á EÁÆoå

34 22 8 = (44)
3 7

x⇒ × × ×

4 22 8 = 44 44 44
3 7

x⇒ × × × × ×

44 44 44 3 7=
4 22 8

´ ´ ´ ´Þ
´ ´

x

        x = 2541

Eo: TÁz¬ÁN˛Á∫ TıtÁı N˛y ÃÊPÆÁ  = 2541.

GtÁ“∫m -19.  LN˛ ™u“¬Á ÀƒÆÊ Ãzƒy ÃÊÀsÁ N˛Áz 4.2 Ãz.™y. √ÆÁÃ, EÁ{∫ 2.8 Ãz.™y. HÂYÁF| ƒÁ¬y
™Áz™§y §åÁåz Nz̨  u¬Æz 66 Ãz.™y., 42 Ãz.™y., 21 Ãz.™y. ™Áú ƒÁ¬Á VåÁßÁN˛Á∫ eÁzÃ ™Áz™ utÆÁ TÆÁ@
oÁz ™Áz™§uÆÁı N˛y ÃÊPÆÁ rÁo N˛yu\L@

“¬: VåÁßÁN˛Á∫ eÁzÃ N˛Á EÁÆoå = lbh

  = (66 × 42× 21) Ãz.™y.3

§z¬åÁN˛Á∫ ™Áz™§y N˛y ufi[ÆÁ = 
4.2
2  Ãz.™y. = 2.1 Ãz.™y.

§z¬åÁN˛Á∫ ™Áz™§y N˛y HÂYÁF|  = 2.8 Ãz.™y.
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™Áz™§y N˛Á EÁÆoå = πr2h   = 222 (2.1) 2.8
7

× ×

™Áå ¬yu\L ™Áz™§uÆÁı N˛y ÃÊPÆÁ x “ÁzTy@

x ™Áz™§y N˛Á EÁÆoå  = 
22 2.1 2.1 2.8
7

x× × × ×

∵     x  ™Áz™§uÆÁı N˛Á EÁÆoå = VåÁßÁN˛∫ ™Áz™ N˛Á EÁÆoå

22 2.1 2.1 2.8 66 42 21
7

x∴ × × × × = × ×

66 42 21 7
22 2.1 2.1 2.8

´ ´ ´=
´ ´ ´

x

    =  1500

Eo: uåu™|o §z¬åÁN˛Á∫ ™Áz™§uÆÁı N˛y ÃÊPÆÁ = 1500.

          E•ÆÁÃ - 10.4 - 10.4 - 10.4 - 10.4 - 10.4

1. 4.2  Ãz.™y. ufi[ÆÁ Nz̨  áÁoÏƒyÆ TÁz¬z N˛Áz uúV¬ÁN˛∫ 6 Ãz.™y. ufi[ÆÁ Nz̨  §z¬å ™ı øúÁÊo∫m uN˛ÆÁ
TÆÁ “{@ §z¬å N˛y HÂYÁF| rÁo N˛yu\L@

2. 6  Ãz.™y. 8 Ãz.™y. EÁ{∫ 10  Ãz.™y. Nz̨  oyå áÁoÏƒyÆ TÁz¬Áz N˛Áz LN˛ ÃÁs uúV¬ÁN˛∫ LN˛ §gÁ eÁzÃ
TÁz¬Á §åÁÆÁ TÆÁ@ úu∫mÁ™y TÁz¬z N˛y ufi[ÆÁ rÁo N˛yu\L@

3. 7 ™y. √ÆÁÃ EÁ{∫ 20 ™yb∫ T“∫z NĮ̈ ÂL (well) N˛Áz QÁztN˛∫ uåN˛Á¬y TF| u™bΩby Ãz VåÁßÁN˛∫
õ¬Áb¢˛Á™| §åÁÆÁ TÆÁ u\ÃN˛y ¬©§ÁF| EÁ{∫ YÁ{gÁF| 22 ™y. EÁ{∫ 14 ™y. “{@ õ¬Áb¢˛Á™| N˛y HÂYÁF|
rÁo N˛yu\L@

4. 14 ™y. √ÆÁÃ EÁ{∫ 15 ™y. T“∫Á LN˛ NĮ̈ ÂEÁ QÁztÁ TÆÁ EÁ{∫ uåN˛Á¬y TF| u™bΩby Ãz ƒ¬ÆÁN˛Á∫ §ÁÊá
(ob) §åÁÆÁ TÆÁ u\ÃN˛y YÁ{gÁF|  7™y. “{@ §ÁÂá N˛y HÂYÁF| rÁo N˛yu\L@

5. 12  Ãz.™y. √ÆÁÃ EÁ{∫ 15 Ãz.™y. HÂYÁF| Nz̨  ƒwÁN˛Á∫ ¬©§ §z¬å Nz̨  EÁN˛Á∫ Nz̨  úÁfi ™ı ß∫úÓ∫
EÁFÃ-N¿̨ y™ “{@ Æ“ EÁFÃ-N¿̨ y™ 12Ãz.™y. HÂYÁF| EÁ{∫ 6 Ãz.™y. √ÆÁÃ Nz̨  ∆ÊNĮ̈ EÁzÊ ™ı ß∫y TF|
u\ÃNz̨  u∆Q∫ Eá|TÁz¬ÁN˛Á∫ “̄@ LzÃz uN˛oåz ∆ÊNĮ̈ EÁzÊ ™ı EÁFÃ-N¿̨ y™ ß∫y \ÁLTy?

6. 1.75 Ãz.™y. √ÆÁÃ osÁ 2u™.u™. ™ÁzbÁF| Nz̨  uN˛oåz uÃMNz̨  uúV¬Áåz ú∫, 5.5 Ãz.™y.× 10 Ãz.™y. ×
3.5 Ãz.™y. ™Áú N˛Á VåÁß §åzTÁ?

7. LN˛ §o|å ∆ÊN Į̈ EÁN˛Á∫ “{ GÃN˛y HÂYÁF| 8 Ãz.™y. EÁ{∫ ufi[ÆÁ 5Ãz.™y. “{@ GÃ™ı ß∫úÓ∫ úÁåy “{@
0.5Ãz.™y. ufi[ÆÁ Nz̨  TÁz¬z \§ GÃ™ı gÁ¬z \ÁÆıTz oÁz 1

4  úÁåy §Á“∫ Z¬N˛ \ÁÆzTÁ@ úÁåy ™ı gÁ¬z
TÆz TÁz¬Áı N˛y ÃÊPÆÁ rÁo N˛yu\L@

8. 28 Ãz.™y. √ÆÁÃ Nz̨  LN˛ eÁzÃ TÁz¬z N˛Áz uúV¬ÁN˛∫ 4 2
3   Ãz.™y. EÁ{∫ 3 Ãz.™y. HÂYÁF| Nz̨  EåzN˛ ∆ÊNĮ̈

§åÁÆz TÆz@ ∆ÊNĮ̈ EÁzÊ N˛y ÃÊPÆÁ rÁo N˛yu\L@
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           uƒN˛¡ú E•ÆÁÃ : (Optional Exercise)

       [ Æ“ E•ÆÁÃ ú∫yqÁ ™ı Ãu©™u¬o å“Î “{@ ]

1. LN˛ TÁz¡¢˛ N˛Á Tıt 4.1 Ãz.™y. √ÆÁÃ N˛Á “{@ GÃNz̨  Ã™o¬ ú∫ 2 u™. ™y. ufi[ÆÁ Nz̨  150
Eá|TÁz¬ÁN˛Á∫ ug©ú¡Ã (QgΩgz) “̄@ Tıt ú∫ §Yz “ÏÆz ÃÊúÓm| o¬ N˛Á qzfi¢˛¬ rÁo N˛yu\L@

22
7

π⎡ ⎤=⎢ ⎥⎣ ⎦

2. 12 Ãz.™y. ufi[ÆÁ EÁ{∫ 20 Ãz.™y T“∫ÁF| N z̨̨  §z¬å ™ı úÁåy “{@ \§ LN˛ ¬Áz“z N˛Á TÁz¬Á GÃ™ı

gÁ¬Á TÆÁ oÁz úÁåy N˛Á Ào∫ 6.75 Ãz.™y. §j TÆÁ@ Tıt N˛y ufi[ÆÁ rÁo N˛yu\L@ 
22
7

π⎡ ⎤=⎢ ⎥⎣ ⎦

3. LN˛ eÁzÃ uQ¬Á{åÁ ƒwÁN˛Á∫ ¬©§ §z¬åÁN˛Á∫ Nz̨  øú ™ı “{ u\ÃNz̨  LN˛ uÃ∫z ú∫ Eá|TÁz¬Á “{ EÁ{∫
tÓÃ∫z ∆y | ú∫ ∆ÊNĮ̈  “w{@ GåN˛Á ÃÁ™ÁãÆ √ÆÁÃ 4.2  Ãz.™y. “{, EÁ{∫ §z¬åÁN˛Á∫ EÁ{∫ ∆ÊN Į̈ EÁN˛Á∫
Nz̨  ßÁT N˛y HÂYÁF| N¿̨ ™∆: 12 Ãz.™y. EÁ{∫ 7  Ãz.™y. “{@ GÃ eÁzÃ uQ¬Á{åz N˛Á EÁÆoå rÁo

N˛yu\L@ 
22
7

π⎡ ⎤=⎢ ⎥⎣ ⎦

4. oyå áÁoÏƒyÆ Vå u\ÃNz̨  uN˛åÁ∫z N¿̨ ™∆: 15 Ãz.™y., 12 Ãz.™y. EÁ{∫ 9 Ãz.™y. “{@ uúV¬ÁN˛∫ LN˛
ÃÁáÁ∫m Vå §åÁÆÁ TÆÁ@ FÃ Vå N˛Á N˛m| rÁo N˛yu\L@

5. LN˛ Eá|TÁz¬ÁN˛Á∫ N˛bÁz∫z Nz̨  EÊt∫ N˛Á √ÆÁÃ 36 Ãz.™y. “{@ GÃ™ı ̧ ƒ “{@ Æ“ ̧ ƒ 3 Ãz.™y. ufi[ÆÁ
EÁ{∫ 6 Ãz.™y. HÂYÁF| Nz̨  §z¬åÁN˛Á∫ §Ázo¬Áı ™ı ß∫åÁ “{@ FÃ N˛bÁz∫z N˛Áz QÁ¬y (empty) N˛∫åz Nz̨
u¬Æz uN˛oåz §Ázo¬ EÁƒ≈ÆN˛ “̄@

     “™åz MÆÁ YYÁ| N˛y “{?
1. tÁz ™Ó¬ eÁzÃ ƒÀoÏEÁzÊ N˛Áz \Ázgåz ú∫ §åz úu∫mÁ™y eÁzÃ N˛Á EÁÆoå, Gå tÁz ™Á{u¬N˛ (basic)

eÁzÃÁı Nz̨  EÁÆoåÁı Nz̨  ÆÁzT Nz̨  Ã™Áå “ÁzTÁ@
2. eÁzÃ ƒÀoÏEÁzÊ Nz̨  ÃÊÆÁz\å Ãz §åz åÆz eÁzÃ ƒÀoÏEÁzÊ Nz̨  Ã™o¬yÆ qzfi¢˛¬ N˛y TmåÁ N˛∫oz Ã™Æ

“™ GåNz̨  Ã™o¬yÆ qzfi¢˛¬ N˛Áz å“y Ê\ÁzgıTz MÆÁÊzuN˛ GåN˛Áz \Ázgoz Ã™Æ GåN˛Á NĮ̈ Z ßÁT
¬Ïõo “Áz \ÁoÁ “{@

üÀoÁuƒo úu∫ÆÁz\åÁ
úÁ≈ƒ| á∫Áo¬/ÃÊúÓm| á∫Áo¬ (T.S.A./L.S.A) osÁ EÁÆoå (o{ÆÁ∫ N˛∫åÁ)

g§nwU© YamVc H$m úmoÌ’$c (TSA) nmíd© YamVc H$m  úmoÌ’$c (LSA) VWm Am¶VZ

g‘mZ Am¶VZ VWm {^Þ g§nwU© YamVc Ho$ úmoÌ’$c dmco KZm^SCERT TELA
NGANA



θ

θ

θ

Trigonometry11 ufiN˛Ázmu™uo
(Trigonometry)

EÜÆÁÆ

11.111.111.111.111.1 üÀoÁƒåÁ
úÓƒ| N˛qÁEÁzÊ ™ı “™åz ufißÏ\ EÁ{∫ GåNz̨  TÏmá™Áż Nz̨  §Á∫z ™ı újÁ “{@

ƒ“ÁÂ “™åz uƒußãå t{uåN˛ \yƒå-uÀsuoÆÁı N˛Á Eƒ¬ÁzN˛å uN˛ÆÁ \“ÁÂ “™
ufißÏ\Áı N˛Á GúÆÁzT N˛∫oz sz@

úÏå: “™ NĮ̈ Z t{uåN˛ \yƒå Nz̨  GtÁ“∫mÁı N˛Áz tzQoz “̄@

l u§\¬y Nz̨  Ào©ß Ãƒ|fi ∫“oz “{@ Fã“z ÃÁ™ÁãÆo: áÁoÏ Nz̨  oÁ∫ N˛Á
GúÆÁzT N˛∫oz “ÏL ÀsÁuúo uN˛ÆÁ \ÁoÁ “{@ ÀoÊß, oÁ∫ EÁ{∫ \™yå
tΩƒÁ∫Á ufißÏ\ N˛Á EÁN˛Á∫ §åoÁ “{@ Æut oÁ∫ N˛y ¬Ê§ÁF| VbÁÆy
\ÁÆ oÁz §ååz ƒÁ¬Á ufißÏ\ N˛Á{åÃÁ “ÁzTÁ? EÁ{∫ \™yå Nz̨  ÃÁs
oÁ∫ Ãz §åÁ “ÏEÁ N˛Ázm MÆÁ “ÁzTÁ?

l tÁÊÆy EÁz∫ ÃÊ¬Så EÁNw̨ uo ™ı utQÁÆÁ TÆÁ uN˛ ∫Qy TF| Ãy‰jy N˛y
Ã“ÁÆoÁ Ãz LN˛ √ÆuMo tyƒÁ∫ N˛y úÏoÁF|
N˛∫ ∫“Á “{@ Æut ƒ“ EÁ{∫ NĮ̈ Z HÂYÁF| ú∫ ∫ÊT tzåÁ YÁ“oÁ “{, oÁz ƒ“
MÆÁ N˛∫zTÁ? Ãy‰jy tΩƒÁ∫Á \™yå Nz̨  ÃÁs §åz “ÏL N˛Ázm ™ı MÆÁ
úu∫ƒo|å “ÁzTÁ?

l EÁut¬Á§Át u\¬z ™ı, \ÆåÁs ™Êut∫ ™ı \Áz 13 ƒyÊ ∆oÁ£ty ™ı §åÁ
“{, utÃÊ§∫ ™Á“ ™ı ÃÓÆ| åÁ∫ÁÆm ÀƒÁ™y N˛y ™Óuo| Nz̨  Y∫mÁı ú∫ ÃÓÆ| N˛y
üs™ uN˛∫mı úgoy “{@ t∫ƒÁ\z Ãz ™Óuo| N˛y tÓ∫y, t∫ƒÁ„\z ú∫ uZ¸ N˛y
HÂYÁF| u\ÃÃz ÃÓÆ| N˛y uN˛∫mz ßyo∫ üƒz∆ N˛∫oy “{ EÁ{∫ GÃ ™Á“ ™ı
ÃÓÆ| uN˛∫mÁı N˛Á N˛Ázm Få™ı ÃÊ§Êá “{@ Š`m Amn CZHo$ {~M

Ho$ g§~§Y Ho$ ~mao _| {dMma H$a gH$Vo h¡?
l N¿̨ ygÁ-Às¬ ™ı, §XYz Ã∫N˛å (slider) ú∫ u¢˛Ã¬åÁ

úÃÊt N˛∫oz “{ EÁ{∫ Ã∫N˛å, \™yå Ãz úu∫ßÁ…Æ
N˛Ázm ™ı ∫“oÁ “{@ Æut “™åz N˛Ázm N˛Áz
§t¬Á oÁz Ã∫N˛å N˛y uÀsuo MÆÁ
“ÁzTy? MÆÁ GÃ ú∫ §XYz Eßy ßy
Qz¬ ÃNz̨ ÊTz?

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo2 7 42 7 42 7 42 7 42 7 4
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Hú∫ Nz̨  GtÁ“∫m, “™Á∫z t{åÊutå √Æƒ“Á∫ ™ı ufißÏ\ N˛Á üÆÁzT [ÆÁu™oyÆ øú ™ı §oÁoz “{@
ufißÏ\ Nz̨  TÏmá™Áż Nz̨  GúÆÁzT tΩƒÁ∫Á “™ HÂYÁF|, tÓ∫y, ̂ ÏN˛Áƒ åÁú ÃN˛oz “{@ FÃ üN˛Á∫ N˛y Ã™ÀÆÁLÂ
<ufiN˛Ázmu™uo> N˛Á ßÁT “{ \Áz Tumo N˛y ∆ÁQÁ “{@

E§, ƒ“ GtÁ“∫m tzuQL \“ÁÂ LN˛ √ÆuMo Ãy‰jy N z̨ Ã“Á∫z úÓƒ| EÁNw̨ uo ™ı §oÁL \{Ãz, tyƒÁ∫
N˛y úÏoÁF| N˛∫ ∫“Á “{@ uå©å üuo§ÊáÁz N˛Á Eƒ¬ÁzN˛å N˛∫oz “{@

“™ Ãy‰jy Nz̨  EÁáÁ∫ N˛Áz A  tΩƒÁ∫Á uåtz|u∆o N˛∫oz “{@ EÁ{∫ FÃNz̨  uÃ∫z N˛Áz C tΩƒÁ∫Á osÁ Ãy‰‰jy
N˛Á EÁáÁ∫ EÁ{∫ tyƒÁ∫ N˛y HÂYÁF| \Ázgåz ƒÁ¬z u§ãtÏ N˛Áz ‘B’ Ãz uåtz|u∆o N˛∫oz “{@ FÃu¬L,  ΔABC

Æ“ Ã™N˛Ázm ufißÏ\ “{ u\Ã™ı Ã™N˛Ázm B

ú∫ “{@ EÁáÁ∫ EÁ{∫ Ãy‰jy Nz̨  §yY N˛Ázm <θ’

N˛“¬ÁoÁ “{@

1. Æut ƒ“ √ÆuMo tyƒÁ∫ uÀso HÂYz
u§ãtÏ ú∫ úÏoÁF| N˛∫åÁ YÁ“oÁ “{ -

l Ãy‰jy tΩƒÁ∫Á \™yå Nz̨  ÃÁs §åz
“ÏL N˛Ázm N˛Á MÆÁ “ÁzTÁ?

l tÓ∫y  AB ™ı MÆÁ úu∫ƒo|å “ÁzTÁ?

2. Æut ƒ“ √ÆuMo tyƒÁ∫ ú∫ uÀso uN˛Ãy
uå©å (N˛™ HÂYÁF| ú∫) u§ÊtÏ N˛y úÏoÁF|
N˛∫åÁ YÁ“oÁ “{ -

l Ãy‰jy tΩƒÁ∫Á \™yå Nz̨  ÃÁs §åz “ÏL N˛Ázm N˛Á MÆÁ “ÁzTÁ?

l tÓ∫y AB ™ı MÆÁ úu∫ƒo|å “ÁzTÁ?

“™åz Hú∫ Nz̨  GtÁ“∫m N˛Á Eƒ¬ÁzN˛å uN˛ÆÁ “{, u\Ã™ı LN˛ √ÆuMo úÏoÁF| N˛∫oÁ “{, \§
ƒ“ HÂYz EsƒÁ åyYz uÀso u§ãtÏEÁzÊ N˛y úÏoÁF| N˛∫åÁ YÁ“oÁ “{ oÁz, GÃz Ãy‰jy N˛Á ÀsÁå §t¬åÁ
YÁu“L@ Eo:, \§ ‘θ’ §jÁÆÁ TÆÁ, HÂYÁF| ßy §joy “{ EÁ{∫ EÁáÁ∫ N˛™ “ÁzoÁ “{@ uN˛ãoÏ \§ θ  N˛™
uN˛ÆÁ \ÁoÁ “{, HÂYÁF| ßy N˛™ “Ázoy “{ EÁ{∫ EÁáÁ∫ §joÁ “{@ MÆÁ EÁú FÃ N˛så Nz̨  ÃÁs Ã“™o
“¯?

Æ“ÁÂ “™åz Ã™N˛Ázm ufißÏ\ ΔABC tzQÁ “{ EÁ{∫ Ãßy ßÏ\ÁLÂ EÁ{∫ N˛ÁzmÁı Nz̨  ÃÁ™ÁãÆ åÁ™ utL
“{@ E§, ßÏ\ÁEÁzÊ N˛Áz úÏå: åÁ™ tzoz “{ MÆÁıuN˛ N˛ÁzmÁı Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁo, Nz̨ ƒ¬ ßÏ\ÁEÁzÊ ú∫
EÁáÁu∫o “Ázoz “{@

θ
A B

C
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ufiN˛Ázmu™uo 2 7 52 7 52 7 52 7 52 7 5

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

11.1.1 11.1.1 11.1.1 11.1.1 11.1.1 Ã™N˛Ázm ufißÏ\ ™ı ßÏ\ÁEÁzÊ N˛Áz åÁ™ tzåÁ
EÁNw̨ uo ™ı utQÁL \{Ãz Ã™N˛Ázm ufißÏ\ ABC ¬zoz “{@
ufißÏ\ ABC ™ı, “™ ∠BAC N˛Áz A ™Áåoz “{ \“ÁÂ N˛Ázm A , ãÆÓåN˛Ázm “{@ MÆÁıuN˛ Ã§Ãz §gy

ßÏ\Á AC “{, Æ“ <N˛m|> N˛“¬Áoy “{@
Æ“ÁÂ N˛Ázm A N˛y Ã©™ÏQ ßÏ\Á BC N˛y uÀsuo tzuQL@
Æ“, N˛Ázm A Nz̨  uƒú∫yo “{ EÁ{∫ FÃz “™ <N˛Ázm

A N˛y uƒú∫yo ßÏ\Á> N˛“oz “{@ EÁ{∫ ∆z  ßÏ\Á AB,
N˛Ázm  A  N˛y EÁÃãå ßÏ\Á> N˛“¬Áoy “{@

AC = N˛m|
BC = N˛Ázm A N˛y uƒú∫yo ßÏ\Á
AB = N˛Ázm  A  N˛y EÁÃãå ßÏ\Á

Æ“ N˛yu\L

 utÆz “ÏL ufißÏ\Áz ™ı utL TÆz N˛ÁzmÁı Nz̨  u¬L N˛m|, uƒú∫yo ßÏ\Á EÁ{∫ EÁÃãå ßÏ\Á
ú“YÁuåL@

   1. N˛Ázm R Nz̨  u¬L 2. (i)  N˛Ázm  X Nz̨  u¬L
(ii)  N˛Ázm  Y Nz̨  u¬L

      üÆnå N˛yu\L

utÆz “ÏL ufißÏ\ ™ı, utÆz TL N˛ÁzmÁı Nz̨  u¬Æz <N˛m|>,
uƒú∫yo ßÏ\Á> EÁ{∫ <EÁÃãå ßÏ\Á> N˛y ¬Ê§ÁFÆÁÂ u¬uQL@

1. N˛Ázm C Nz̨  u¬L
2. N˛Ázm A Nz̨  u¬L

EÁú MÆÁ tzQoz “̄? N˛Ázm A N˛y uƒú∫yo ßÏ\Á EÁ{∫ N˛Ázm  C N˛y EÁÃãå ßÏ\Á ™ı MÆÁ NĮ̈ Z
ÃÊ§Êá “{? FÃ üN˛Á∫, ™Áå ¬yu\L, ™\§Óo ∫uÀÃÆÁı N˛Á EÁáÁ∫ tzoz “ÏL LN˛ Ào©ß N˛Áz ÃyáÁ QgÁ
N˛∫åÁ “{@ MÆÁ ∫ÀÃy N˛y ¬©§ÁF| EÁ{∫ ÀoÊß N˛y HÂYÁF| ™ı NĮ̈ Z ÃÊ§Êá “{? Æ“ÁÂ, N˛Ázm EÁ{∫ ßÏ\ÁEÁzÊ Nz̨
§yY ÃÊ§Êá N˛Áz Ã™^åz Nz̨  u¬L “™ ufiN˛Ázmu™oyÆ EåÏúÁo> Qlg ™ı FÃN˛Á E•ÆÁÃ N˛∫ıTz@

P

RQ

C

AB

C

A B
θ

X

Ãz.™y. Ãz.™y.

Z

YX
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N˛qÁ-X -X -X -X -X Tumo2 7 62 7 62 7 62 7 62 7 6
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11.2  11.2  11.2  11.2  11.2  ufiN˛Ázmu™oyÆ EåÏúÁo (Trigonometric Ratios)
EÜÆÁÆ Nz̨  üÁ∫Êß ™ı “™åz \Áz “™Á∫z t{uåN˛ \yƒå Ãz \Ïgy “ÏF| tÁz Ã™ÀÆÁEÁzÊ N˛Áz tzQÁ@ E§ “™ ufiN˛Ázmu™oyÆ

EåÏúÁoÁı Nz̨  §Á∫z ™ı \ÁåıTz EÁ{∫ ƒz N{̨ Ãz úu∫ßÁu o uN˛Æz \Áoz “{ GÃN˛Á EÜÆÆå N˛∫ıTz?

     uN¿̨ ÆÁN˛¬Áú

  1. LN˛ N˛ÁT„\ ú∫ q{uo\ ∫zQÁ QÎuYL@
  2. ™ÁåÁ uN˛ üÁ∫ÊußN˛ u§ãtÏ A  “{ EÁ{∫ tÓÃ∫z u§ÊtÏEÁzÊ N˛Áz  B, C,

D EÁ{∫ E Ãz uYuã“o uN˛ÆÁ TÆÁ “{  \Áz A Ãz
N¿̨ ™∆: 3 Ãz.™y., 6 Ãz.™y., 9 Ãz.™y.
EÁ{∫ 12 Ãz.™y., tÓ∫y ú∫ “{@

  3. u§ÊtÏ B,C,D EÁ{∫ E Ãz N¿̨ ™∆:
4 Ãz.™y., 8Ãz.™y., 12 Ãz.™y.,
EÁ{∫ 16 Ãz.™y. ¬©§ÁF| Nz̨  BP, CQ, DR EÁ{∫ ES ¬©§ QÎuYL@

  4. AP, PQ, QR EÁ{∫ RS N˛Áz u™¬ÁFL@
  5. AP, AQ, AR EÁ{∫ AS N˛y ¬Ê§ÁFÆÁÂ åÁuúL@

               N˛m| N˛y  uƒú∫yo ßÏ\Á EÁÃãå ßÏ\Á   uƒú∫yo ßÏ\Á  EÁÃãåßÏ\Á
               ¬©§ÁF|     N˛y ¬©§ÁF| N˛y ¬©§ÁF|       N˛m|  N˛m|

otão∫ BP CQ DR, ,
AP AQ AR

  EÁ{∫ ES
AS

 Nz̨  EåÏúÁoÁı N˛Áz rÁo N˛yu\L@

MÆÁ EÁúN˛Áz LN˛ Ã™Áå EåÏúÁo   4
5

 üÁõo “ÁzTÁ?

FÃy üN˛Á∫ 
AB AC AD, ,
AP AQ AR  EÁ{∫ AE

AS ?  EåÏúÁoÁı N˛Áz rÁo N˛∫åz N˛Á üÆnå N˛yu\L? EÁúåz
MÆÁ tzQÁ?

S

A B C D E

P
Q

R

θ

ABPΔ

ACQΔ

ADRΔ

AESΔ

{Ì ŵO Ho$
Zm‘

H$moZH$moZH$moZH$moZH$moZ Ho$
Zm‘

∠CAQ=θ

∠BAP =θ
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11.2.1 11.2.1 11.2.1 11.2.1 11.2.1 ufiN˛Ázmu™oyÆ EåÏúÁoÁı N˛Áz úu∫ßÁu o N˛∫åÁ: (Defining Trigonometric ratios)

Hú∫ Nz̨  uN¿̨ ÆÁN˛¬Áú ™ı “™ tzQoz “{ uN˛ ABP, ACQ, ADR EÁ{∫ AES Ã™N˛Ázm ufißÏ\ “{
u\Ã™ı  ∠ A  GßÆuå…b “{,  ∠ B, ∠ C, ∠ D EÁ{∫ ∠ E Ã™N˛Ázm “{ EÁ{∫ ∠ P, ∠ Q, ∠ R EÁ{∫∠ S
Ã™Áå “{@ FÃu¬L “™ N˛“ ÃN˛oz “{ uN˛ ΔABP, ΔACQ, ΔADR EÁ{∫  ΔAES  Ã™øú ufißÏ\ “{@
\§ “™ Ã™N˛Ázm ufißÏ\ ™ı  ∠ A N˛y uƒú∫yo ßÏ\Á EÁ{∫ N˛m|, EåÏúÁo tzQıTz osÁ tÓÃ∫z ufißÏ\ ™ı
FÃy üN˛Á∫ N˛y tÓÃ∫y ßÏ\ÁEÁzÊ Nz̨  EåÏúÁo N˛Áz ÜÆÁå Ãz tzQıTz@ o§ Hú∫ Nz̨  Ãßy Ã™N˛Ázm ufißÏ\

™ı EsÁ|o ΔABP, ΔACQ, ΔADR EÁ{∫ ΔAES ™ı Æ“ uÀs∫ ÃÊPÆÁ úÁÆy TF|@ BP CQ DR, ,
AP AQ AR

  EÁ{∫
ES
AS

 N˛Á åÁ™ÁÊN˛å “sine A” EsƒÁ “sin A” ([ÆÁ) N˛∫ ÃN˛oz “{@ Æut N˛Ázm A N˛Á ™Áå  “θ ”  “Áz oÁz

FÃ EåÏúÁo N˛Áz “sin θ ” N˛“ıTz@

Eo:, “™ FÃ uåm|Æ ú∫ ú“ÏÂYoz “{ uN˛ N˛Ázm (N˛Ázm N˛Á ™Áú) Nz̨  uƒú∫yo ßÏ\Á EÁ{∫ N˛m| N˛y
¬©§ÁF| N˛Á EåÏúÁo, Ãßy Ã™øú Ã™N˛Ázm ufißÏ\Áı ™ı uÀs∫ÁÊN˛ (constant) ∫“oÁ “{@ Æ“ EåÏúÁo,
GÃ N˛Ázm N˛Á “sine” N˛“¬ÁoÁ “{@

FÃy o∫“ \§ “™ 
AB AC AD, ,
AP AQ AR  EÁ{∫ AE

AS  EåÏúÁo N˛y EÁz∫ tzQoz “{, Æz EåÏúÁo uÀs∫ÁÊN˛

úÁÆÁ TÆÁ@ Ã™N˛Ázm ufißÏ\ ABP, ACQ, ADR EÁ{∫ AES. ™ı Æz EåÏúÁo, N˛Ázm A N˛y EÁÃãå ßÏ\Á

EÁ{∫ N˛m| N˛Á EåÏúÁo “{@ FÃu¬L, 
AB AC AD, ,
AP AQ AR  EÁ{∫ AE

AS  EåÏúÁo N˛Áz “cosine A” EsƒÁ

“cos A” (N˛Ázub[ÆÁ EsƒÁ N˛Áz[ÆÁ) Ãz åÁ™ÁÊN˛å uN˛ÆÁ \ÁÆzTÁ@ Æut N˛Ázm A  N˛Á ™Áå “x” “Áz oÁz Æ“

EåÏúÁo “cos θ ” “ÁzTÁ@

Eo:, “™ Æ“ ßy uåm|Æ ¬z ÃN˛oz “{ uN˛, Ãßy Ã™øú ufißÏ\Áı ™ı, N˛Ázm (N˛Ázm N˛Á ™Áú) N˛y
EÁÃãå ßÏ\Á EÁ{∫ N˛m| N˛y ¬©§ÁF| N˛Á EåÏúÁo uÀs∫ÁÊN˛ ∫“oÁ “{@ Æ“ EåÏúÁo, GÃ N˛Ázm Nz̨

“cosine” Ãz åÁ™ÁÊuN˛o uN˛ÆÁ \ÁoÁ “{@

FÃyo∫“, N˛Ázm N˛y uƒú∫yo ßÏ\Á EÁ{∫ EÁÃãå ßÏ\Á N˛Á EåÏúÁo uÀs∫ÁÊN˛ ∫“oÁ “{ EÁ{∫ FÃz
GÃ N˛Ázm N˛Á “tangent” (Àú∆| [ÆÁ) N˛“oz “{@

Ã™N˛Ázm ufißÏ\ ™ı EåÏúÁoÁı N˛Áz úu∫ßÁu o N˛∫åÁ: (Define ratios in a right angled triangle)

™Áå ¬yu\L, uå©å EÁNw̨ uo ™ı utQÁL \{Ãz Ã™N˛Ázm ufißÏ\ ABC ™ı Ã™N˛Ázm B ú∫ “{@ o§
Ã™N˛Ázm ufißÏ\  ABC ™ı N˛Ázm A Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁoÁı N˛Áz, uå©å üN˛Á∫ Ãz úu∫ßÁu o uN˛ÆÁ

\ÁoÁ “{@
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 ∠ A N˛Á ÃÁFå = sinA =
BC
AC

=

∠ A N˛Á N˛ÁzÃÁFå = cos A =
AB
AC

=

 ∠ A N˛Á bÁ}\ãb = tan A =
BC
AB

=

Æ“ N˛yu\L@

   1. ÃÊ¬Så EÁNw̨ uo ™ı (i) sin C  (ii) cos C EÁ{∫

(iii) tan C rÁo N˛yu\L@

   2. ufißÏ\ XYZ ™ı, ∠ Y Ã™N˛Ázm “{@

XZ = 17 ™y. EÁ{∫  YZ = 15Ãz.™y. o§
(i) sin X (ii) cos Z  (iii) tan X rÁo N˛yu\L@

   3. ufißÏ\ PQR ™ı Q ú∫ Ã™N˛Ázm “{@ ∠ P N˛Á ™Áå x “{, PQ = 7 Ãz.™y., EÁ{∫ QR = 24
Ãz.™y., oÁz sin x EÁ{∫ cos x rÁo N˛yu\L@

 üÆnå N˛yu\L@

Ã™N˛Ázm ufißÏ\  ABC ™ı,  C ú∫ Ã™N˛Ázm “{@  BC + CA = 23 Ãz.™y. EÁ{∫ BC − CA =
7Ãz.™y., “Áz oÁz sin A EÁ{∫ tan B rÁo N˛yu\L@

     ÃÁzuYL - YYÁ| N˛yu\L@

  Eúåz u™fiÁı Nz̨  §yY YYÁ| N˛yu\L uN˛
(i) sin x = 

4
3 ™Áå MÆÁ N Ą́zm x Nz̨  uN˛Ãy ™Áå Nz̨  u¬L EuÀonƒ ™ı ∫“oÁ “{? Amn H¡$go H$h gH$Vo h¡?

(ii)  sin A EÁ{∫ cos A N˛Á ™Áå “™z∆Á 1 Ãz N˛™ ∫“oÁ “{@ MÆÁı?
(iii) Š m̀ tan EÁ{∫ A N˛Á TÏmå¢˛¬ tan A ∫“oÁ “{@ AmnHo$ CÎma H$m Am¡{MË` {gÜX {H${OE?

ufiN˛Ázmu™uo ™ı EÁ{∫ oyå EåÏúÁo úu∫ßÁu o “{ \Áz Hú∫ Nz̨  oyå EåÏúÁoÁı Nz̨  TÏmÁn™N˛
uƒ¬Áz™ ∫“oz “{@

C

A B

C

AB

N˛Ázm A Nz̨  uƒú∫yo ßÏ\Á N˛y ¬©§ÁF|
N˛m| N˛y ¬©§ÁF|

N˛Ázm A N˛y EÁÃãå ßÏ\Á N˛y ¬©§ÁF|
N˛m| N˛y ¬©§ÁF|

N˛Ázm A Nz̨  uƒú∫yo ßÏ\Á N˛y ¬©§ÁF|
N˛Ázm †A N˛y EÁÃãå ßÏ\Á N˛y ¬Ê§ÁF|

Ãz.™y.Ãz.
™y
.
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   “ÃÁFå A” N˛Á TÏmÁn™N˛ uƒ¬Áz™, “N˛ÁzÃyN z̨ãb A” (√ÆÏ[ÆÁ) ∫“oÁ “{@ ÃÁáÁ∫mo: FÃz   “cosec A”
u¬Qoz “{@

EsÁ|o, cosec  A = 
1

sin A
FÃy o∫“ “cos A”  N˛Á TÏmÁn™N˛ uƒ¬Áz™ <<ÃyN˛ãb A” (√ÆÏnN¿̨ ™ N˛Ázby [ÆÁ) ∫“oÁ “{@

(ÃÁáÁ∫mo: FÃz “sec A” u¬Qoz “{@) EÁ{∫ “tan A” N˛Á TÏmÁn™N˛ uƒ¬Áz™ <<N˛Ázb{ã\ãb A >> (N˛Ázub Àú∆|
[ÆÁ) ∫“oÁ “{@ (ÃÁáÁ∫mo: FÃz ‘cot A’ u¬Qoz “{@)

EsÁ|o sec A = 
1

cos A
  EÁ{∫ cot A = 

1
tan A

ßÏ\ÁEÁzÊ Nz̨  útÁı ™ı ‘cosec’ N˛Áz N{̨ Ãz úu∫ßÁu o N˛∫ÁzTz?

Æut sin  A =                                         ,

o§ cosec A  =

 üÆnå N˛yu\L@

sec A EÁ{∫ cot A Ã™N˛Ázm ufißÏ\ N˛y ßÏ\ÁEÁzÊ Nz̨  EåÏúÁo Nz̨  øú ™ı t∆Á|FL @

 ÃÁzuYL - YYÁ| N˛yu\L@

l MÆÁ sin A
cos A

 Æ“ tan A Nz̨  §∫Á§∫ “{ ?    l  MÆÁ cos A
sin A

 Æ“ cot A Nz̨  §∫Á§∫ “{?

“™ NĮ̈ Z GtÁ“∫m tzQıTı@

GtÁ“∫m-1.   Æut  tan A = 
3
4 , oÁz N˛Ázm A Nz̨  EãÆ ufiN˛Ázmu™oyÆ EåÏúÁo rÁo N˛yu\L@.

“¬: utÆÁ “{, tan A = 
3
4

Eo:, tan A =                         = 
3
4

FÃu¬L uƒú∫yo ßÏ\Á : EÁÃãå ßÏ\Á = 3:4

N˛Ázm A Nz̨  u¬L uƒú∫yo ßÏ\Á = BC = 3k,
EÁÃãå ßÏ\Á = AB = 4k (\“ÁÂ k N˛ÁzF| áåÁn™N˛ ÃÊPÆÁ “{@)
E§, ufißÏ\ ABC ™ı “™ \Áåoz “{  (úÁÆsÁTÁz∫Ã ü™zÆ tΩƒÁ∫Á)

C

A B

N˛Ázm A N˛y uƒú∫yo ßÏ\Á
N˛m|

N˛m|
N˛Ázm A N˛y uƒú∫yo ßÏ\Á

uƒú∫yo ßÏ\Á
EÁÃãå ßÏ\Á
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     AC2= AB2 + BC2

= (3k)2 + (4k)2  =  25k2

     AC = 225k

= 5k = N˛m|

E§, “™ Ã∫¬oÁ Ãz EãÆ ufiN˛Ázmu™oyÆ EåÏúÁo u¬Q ÃN˛oz “{@

sin A = 
3 3
5 5

=
k
k   EÁ{∫ cos A = 

4 4
5 5

=
k
k

EÁ{∫ cosec  A = 
1 5

sin A 3
= ,   sec A  = 

1 5 ,
cosA 4

=    cot A = 
1 4

tan A 3
= .

GtÁ“∫m-2.  Æut ∠ A EÁ{∫∠ P FÃ üN˛Á∫ ãÆÓåN˛Ázm “{ uN˛ sin A = sin P  oÁz uÃtΩá N˛yu\L uN˛
∠ A = ∠ P

“¬ :  utÆÁ “{ sin A = sin P

“™ı úoÁ “{,   sin A = 
BC
AC

EÁ{∫ sin P =  
QR
PQ

o§ BC QR
AC PQ

=

FÃu¬L,  
BC QR
AC PQ

=  = k .....(1)

úÁÆsÁTÁz∫Ã ü™zÆ N˛Á GúÆÁzT N˛∫åz ú∫

( )2 2
2 2 2 2 2

2 2 2 2 2

AC 1AB AC BC AC AC
PR PQ QR PQ PQ

kk

k

−− −
= = =

− − ( )2 2PQ 1 k−

AC
PQ

=   (1) Ãz)

Eo:, AC AB BC
PQ PR QR

= =  o§  ΔABC ∼  ΔPQR

FÃu¬L, A P∠ = ∠

GtÁ“∫m-3.  ™Áå ¬yu\L, ufißÏ\ PQR ™ı, R ú∫ Ã™N˛Ázm “{, PQ = 29 FN˛ÁFÆÁÂ, QR = 21FN˛ÁFÆÁÂ
EÁ{∫ ∠ PQR = θ, oÁz (i)   cos2θ +  sin2θ   EÁ{∫ (ii)  cos2θ − sin2θ Nz̨  ™Áå rÁo N˛yu\L@

C

A B

Q

P R
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“¬:  Δ PQR, “™z rÁo “{,

2 2 2 2PR PQ QR (29) (21)= − = −

 = 400  = 20 FN˛ÁFÆÁÂ

sin θ  = 
PR 20
PQ 29

=

cos θ = 
QR 21
PQ 29

=

E§, (i)   cos2θ  + sin2θ = 
2 220 21 441 400 1

29 29 841
+⎛ ⎞ ⎛ ⎞+ = =⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

(ii)  cos2θ − sin2θ =  
2 220 21 41

29 29 841
−⎛ ⎞ ⎛ ⎞− =⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

          E•ÆÁÃ - 11.1- 11.1- 11.1- 11.1- 11.1

1. Ã™N˛Ázm ufißÏ\ ABC ™ı, AB, BC EÁ{∫ CA N˛y ¬©§ÁFÆÁÂ N¿̨ ™∆:  8 Ãz.™y., 15 Ãz.™y.,  EÁ{∫
17 Ãz.™y. “{@ sin A, cos A EÁ{∫ tan A rÁo N˛yu\L@

2. Ã™N˛Ázm ufißÏ\ PQR N˛y ßÏ\ÁÆı N¿̨ ™∆: PQ = 7 Ãz.™y., QR = 25 Ãz.™y., EÁ{∫ ∠ P = 90o

“{ oÁz tan Q – tan R rÁo N˛yu\L@

3. Ã™N˛Ázm ufißÏ\ ™ı, B ú∫ Ã™N˛Ázm “{@ a = 24 FN˛ÁFÆÁÂ, b = 25 FN˛ÁFÆÁÂ EÁ{∫∠ BAC = θ.
oÁz cos θ EÁ{∫ tan θ rÁo N˛yu\L@

4. Æut cos A = 
12
13  oÁz sin A  EÁ{∫ tan A rÁo N˛yu\L@

5. Æut 3 tan A = 4, oÁz sin A  EÁ{∫ cos A rÁo N˛yu\L@

6. Æut ∠ A EÁ{∫ ∠ X ãÆÓåN˛Ázm FÃ üN˛Á∫ “{ uN˛ cos A = cos X oÁz §oÁFL uN˛∠ A = ∠ X.

7. utÆÁ “{  cot θ =
7
8 ,  oÁz ™Ó¡ÆÁÊN˛ N˛yu\L: (i) 

(1 sin ) (1 sin )
(1 cos ) (1 cos )

+ θ − θ
+ θ − θ

    (ii)  (1 sin )
cos
+ θ

θ

8. Ã™N˛Ázm ufißÏ\ ABC ™ı, Ã™N˛Ázm B ú∫ “{@ Æut tan A = 3  oÁz

 (i)   sin A  cos C +  cos A  sin C (ii)   cos A  cos C − sin A  sin C Nz̨  ™Áå rÁo N˛yu\L@

Q

P R

θ
29

21
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11.311.311.311.311.3 NĮ̈ Z uƒu∆…b N˛ÁzmÁı Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁo:

“™ ú“¬z “y Ã™tΩuƒ§Á“Ï Ã™N˛Ázm ufißÏ\ EÁ{∫ Ã™N˛Ázm ufißÏ\ u\ÃNz̨  N˛Ázm 30º, 60º EÁ{∫
90º “{, \Áåoz “{@

   Få ufißÏ\Áı N˛y Ã“ÁÆoÁ Ãz MÆÁ “™ sin 30o EsƒÁ tan 60o EsƒÁ cos 45o, EÁut \Áå ÃN˛oz “{?

MÆÁ sin 0o EsƒÁ  cos 0o EuÀonƒ ™ı “{?

11.3.1 4511.3.1 4511.3.1 4511.3.1 4511.3.1 45OOOOO     Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁo

Ã™tΩuƒ§Á“Ï Ã™N˛Ázm ufißÏ\ ™ı, B ú∫ Ã™N˛Ázm “{@

∠ A = ∠ C = 45o (MÆÁı?) EÁ{∫ BC = AB (MÆÁı?)

™ÁåÁ uN˛ BC N˛y ¬©§ÁF|  = AB = a

o§,  AC2 = AB2 + BC2 (úÁÆsÁTÁz∫Ã ü™zÆ) = a2 + a2 = 2a2,

FÃu¬L,   AC =  a 2

ufiN˛Ázmu™oyÆ EåÏúÁoÁı N˛Á GúÆÁzT N˛∫oz “ÏL,

sin 45o =   
BC 1
AC 2 2

a
a

= = =

cos 45o =     
AB 1
AC 2 2

a
a

= = =

tan 45o =      
BC 1
AC

a
a

= = =

FÃy o∫“ EÁú cosec 45o, sec 45o EÁ{∫ cot 45o Nz̨
™ÁåÁı N˛Á uåáÁ|∫m N˛∫ ÃN˛oz “{@

11.3.2  3011.3.2  3011.3.2  3011.3.2  3011.3.2  30OOOOO     EÁ{∫ 6060606060OOOOO     Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁo

E§ “™ 30o EÁ{∫ 60o Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁoÁı
N˛y TmåÁ N˛∫ıTz@ FåN˛y TmåÁ N˛∫åz Nz̨  u¬L, “™ Ã™§Á“ÏÏ
ufißÏ\ (equilateral triangle) ¬ıTz@ LN˛ ¬Ê§ QÎuYL \Áz
ufißÏ\ N˛Áz §∫Á§∫ tÁz Ã™N˛Ázm ufißÏ\Áı ™ı uƒßÁu\o N˛∫oÁ
“{ u\ÃNz̨  N˛Ázm 30o, 60o EÁ{∫ 90o “{@

C

A

B

A

B CD

N˛Ázm 450 Nz̨  uƒú∫yo ßÏ\Á N˛y ¬©§ÁF|
N˛m| N˛y ¬Ê§ÁF|

N˛Ázm 450 Nz̨  EÁÃãå ßÏ\Á N˛y ¬©§ÁF|
N˛m| N˛y ¬Ê§ÁF|

N˛Ázm 450 Nz̨  uƒú∫yo ßÏ\Á N˛y ¬©§ÁF|
N˛Ázm 450 Nz̨  EÁÃãå ßÏ\Á N˛y ¬©§ÁF|
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Ã™§Á“Ï ufißÏ\ ABC ¬yu\L@ Ã™ßÏ\ ufißÏ\ Nz̨  ünÆzN˛ N˛Ázm 60o ∫“oÁ “{@ Eo:,
∠ A = ∠ B = ∠ C = 60o EÁ{∫ Ã™ßÏ\ ufißÏ\ N˛y ßÏ\ÁLÂ AB = BC = CA = 2a FN˛ÁFÆÁÂ ¬zoz “{@

ÃÊ¬Så EÁNw̨ uo ™ı, §oÁÆz \{Ãz ∆y | A Ãz BC ú∫ ¬©§ ∫zQÁ AD QÎuYL@ Δ ABC ™ı ¬©§∫zQÁ
AD,  N˛Ázm A N˛Á <N˛Ázm Ã™utΩƒßÁ\N˛> (angle bisector) EÁ{∫ ßÏ\Á BC N˛Á <Ã™tΩuƒßÁ\N˛> \{Ãz
N˛ÁÆ| N˛∫oy “{@

FÃu¬L  ∠ BAD = ∠ DAC = 30o .

MÆÁıuN˛ D u§ÊtÏ, ∫zQÁ BC N˛Áz tÁz Ã™Áå ßÁTÁı ™ı̨  uƒßÁu\o N˛∫oy “{,
BD = 1 2aBC

2 2
= =  a FN˛ÁFÆÁÂ@

Hú∫ N˛y EÁNw̨ uo ™ı, Ã™N˛Ázm ufißÏ\ ABD  N˛Áz tzuQL@
“™Êz úoÁ “{,  AB = 2a EÁ{∫ BD = a

o§ AD2 = AB2 − BD2  (úÁÆsÁTÁz∫Ã ü™zÆ tΩƒÁ∫Á)
     = (2a)2 − (a)2 = 3a2.

Eo:, AD = a 3

ufiN˛Ázmu™oyÆ EåÏúÁoÁı N˛y úu∫ßÁ Á Nz̨  EåÏÃÁ∫,

sin 60o = 
AD 3 3
AB 2 2

= =
a

a

cos 60o = 
BD 1
AB 2 2

= =
a
a

FÃu¬L, tan 60o = 3 (N{̨ Ãz?)

ƒ{Ãz “y \{Ãz, EÁú FÃNz̨  √ÆÏnN¿̨ ™, cosec 60o, sec 60o EÁ{∫ cot 60o  N˛Á uåáÁ|∫m, EåÏúÁo
N˛y ÃÊN˛¡úåÁ N z̨ GúÆÁzT tΩƒÁ∫Á N˛∫ ÃN˛oz “{@

Æ“ N˛yu\L@

cosec 60o, sec 60o EÁ{∫ cot 60o N˛Á ™Ó¡Æ rÁo N˛yu\L@

 üÆnå N˛yu\L@
EåÏúÁo N˛y ÃÊN˛¡úåÁ N˛Á GúÆÁzT N˛∫oz “ÏL sin 30o, cos30o,  tan 30o,  cosec 30o,

sec30o EÁ{∫ cot 30o N˛Á ™Ó¡Æ rÁo N˛yu\L@
11.3.3   011.3.3   011.3.3   011.3.3   011.3.3   0OOOOO     EÁ{∫ 9090909090OOOOO     Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁo

E§ oN˛, “™åz 30o,  45o EÁ{∫ 60o Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁoÁı N˛y YYÁ| N˛y@ E§ “™ 0o

EÁ{∫ 90o N˛Ázm Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁoÁı N˛Á uåáÁ|∫m N˛∫ıTz@
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™Áå ¬yu\L, r ¬©§ÁF| N˛Á Qlg AC uN˛∫m
AB Nz̨  ÃÁs ãÆÓåN˛Ázm §åÁoÁ “{@ B Ãz C N˛y HÂYÁF|
BC “{@ \§ AC uN˛∫m AB ú∫ EuáN˛ ̂ ÏN˛oÁ “{ o§
FÃÃz §åz “ÏL N˛Ázm ™ı N˛™y EÁoy “{@ FÃ Ã™Æ BC
EÁ{∫ AB N˛y ¬Ê§ÁFÆÁÂ MÆÁ “ÁzTy?

\{Ãz N˛Ázm A N˛™ “ÁzoÁ “{, uN˛∫m AB Ãz C
N˛y tÓ∫y N˛™ “Ázoy “{ EÁ{∫ EÁáÁ∫ B N˛Á ÀsÁå B1 EÁ{∫ B2  “ÁzoÁ “{@ EÁ{∫ N¿̨ ™ Ãz \§ N˛Ázm ∆ÓãÆ “ÁzoÁ
“{, HÂYÁF| (N˛Ázm N˛y uƒú∫yo ßÏ\Á) ßy ∆ÓãÆ “ÁzTy EÁ{∫ EÁÃãå ßÏ\Á AC Nz̨  §∫Á§∫ EsÁ|o ¬©§ÁF|
r Nz̨  §∫Á§∫ “ÁzTy@

E§ ufiN˛Ázmu™oyÆ EåÏúÁoÁı N˛y EÁz∫ tzQoz “̄:

sin A = 
BC
AC   EÁ{∫  cos A = 

AB
AC

Æut A = 0o o§  BC = 0 EÁ{∫ AC = AB = r

o§ sin 0o = 
0
r  = 0  EÁ{∫ cos 0o = 

r
r  = 1

“™ \Áåoz “{ uN˛ tan A = 
sin A
cos A

So,  tan0o = 
o

o
sin 0 0 0

1cos0
= =

     ÃÁzuYL - YYÁ| N˛yu\L@

 uå©å üuo§ÊáÁı Nz̨  §Á∫z ™ı Eúåz u™fiÁı Nz̨  ÃÁs YYÁ| N˛yu\L:

   1.cosec 0o Nz̨  §Á∫z ™ı EÁú MÆÁ N˛“ ÃN˛oz “̄? cosec 00 =
1

sin 0º
,MÆÁ Æ“ úu∫ßÁu o “{? MÆÁı?

C

A B

r

θ

C

A B

C

A B

C

Step (i) Step (ii)
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Y∫m (i)

Y∫m (ii) Y∫m (iii)

  2. cot 0o = 
1

tan 0º
 Nz̨  §Á∫z ™ı EÁú MÆÁ N˛“ ÃN˛oz “̄? MÆÁ Æ“ úu∫ßÁu o “{? MÆÁı?

  3. sec 0o = 1.   MÆÁı?

E§ “™ tzQoz “{, uN˛∫m AB Nz̨  ÃÁs AC
tΩƒÁ∫Á §åÁ “ÏEÁ N˛Ázm §joÁ “{ o§ MÆÁ “ÁzoÁ “{? \§
N˛Ázm A ™ı ƒwtΩuá N˛y \Áoy “{, u§ÊtÏ C  N˛y HÂYÁF| §joy
“{ EÁ{∫ ¬©§ N˛Á EÁáÁ∫ B  Ãz üs™ X EÁ{∫ otão∫ Y
EÁ{∫ ... EÁut, u§ÊtÏEÁzÊ ú∫ §t¬oÁ “{@ tÓÃ∫z ∆£tÁı ™ı,
“™ N˛“ ÃN˛oz “{ uN˛ HÂYÁF| BC N¿̨ ™ Ãz §joy “{,
N˛Ázm C ™ı Ãoo ƒwtΩuá “Ázoy “{ EÁ{∫ LN˛ úgÁƒ ú∫
N˛Ázm 90o “ÁzoÁ “{@ FÃ Ã™Æ, u§ÊtÏ B, A ú∫ ú“ÏÂYoÁ
“{ EÁ{∫ AC ∫zQÁ  BC Nz̨  §∫Á§∫ “Ázoy “{@
    Eo:, \§ N˛Ázm 90o “ÁzoÁ “{, EÁáÁ∫ (EsÁ|o N˛Ázm N˛y EÁÃãå ßÏ\Á) ∆ÓãÆ (0) “ÁzoÁ “{, uN˛∫m
AB Ãz C N˛y HÂYÁF| §joy “{ EÁ{∫ ƒ“ AC Nz̨  §∫Á§∫ “Ázoy “{ EÁ{∫ Æ“ ¬©§ÁF| r Nz̨  §∫Á§∫ “Ázoy “{@

E§, “™ ufiN˛Ázmu™oyÆ EåÏúÁo tzQoz “̄@

sin A = 
BC
AC   EÁ{∫ cos A = 

AB
AC

Æut  A = 90o o§ AB = 0 EÁ{∫  AC = BC = r

o§ sin 90o = 
r
r = 1  EÁ{∫ cos 90o  = 

0
r  = 0

      üÆnå N˛yu\L@

tan 90o,  cosec 90o,  sec 90o EÁ{∫ cot 90o Nz̨  ™Ó¡Æ rÁo N˛yu\L@
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E§, Hú∫ YuY|o Ãßy ufiN˛Ázmu™oyÆ EåÏúÁoÁı N˛Áz, ÃÁ∫my Nz̨  øú ™ı tzQoz “̄@

ÃÁ∫my 11.1

∠A 0o 30o 45o 60o 90o

sin A 0
1
2

1
2

3
2

1

cos A 1 3
2

1
2

1
2 0

tan A 0
1
3 1 3         úu∫ßÁu o å“y “{

cot A úu∫ßÁu o å“y “{ 3 1
1
3 0

sec A 1
2
3 2 2            úu∫ßÁu o å“y “{

cosec A úu∫ßÁu o å“y “{ 2 2
2
3 1

     ÃÁzuYL - YYÁ| N˛yu\L@

    sin A EÁ{∫ cos A Nz̨  ™ÁåÁı Nz̨  §Á∫z ™ı EÁú MÆÁ N˛“ ÃN˛oz “̄, \§ N˛Ázm A, 0o Ãz 90o?
oN˛ §joÁ “{? (Hú∫ ty TF| ÃÁ∫my N˛Á Eƒ¬ÁzN˛å N˛yu\L@)

Æut  A > B,  o§ sin A >  sin B. MÆÁ Æ“ Ã“y “{ ?
Æut A > B,  o§ cos A > cos B. MÆÁ Æ“ Ã“y “{? YYÁ| N˛yu\L@

GtÁ“∫m-4.  ufißÏ\ ABC ™ı, Ã™N˛Ázm B ú∫ “{,  AB = 5 Ãz.™y. EÁ{∫ ∠ACB = 30o, ßÏ\ÁÆı  BC
EÁ{∫ AC N˛y ¬Ê§ÁFÆÁı N˛Á uåáÁ|∫m N˛yu\L@
“¬ : utÆÁ “{, AB=5 Ãz.™y. EÁ{∫∠ACB=30o.
ßÏ\Á BC N˛Á uåáÁ|∫m N˛∫åz Nz̨  u¬L, “™
ufiN˛Ázmu™oyÆ EåÏúÁo N˛Á YÆå N˛∫oz “{ \Áz
BC EÁ{∫ ty TF| ßÏ\Á AB N˛Áz Ãu©™u¬o N˛∫oy
“{@ MÆÁıuN˛ N˛Ázm C N˛y EÁÃãå ßÏ\Á BC “{ EÁ{∫

uƒú∫yo ßÏ\Á AB “{, FÃu¬L  
AB
BC  = tan C

C

A

B

5 
cmÃz.

™y
.
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EsÁ|o 
5

BC  = tan 30o  = 
1
3  \Áz

BC = 5 3  Ãz.™y tzoy “{@

E§, {ÌH$moZ{‘Vr¶ AZwnmV N˛Á GúÆÁzT N˛∫oz “ÏL,

5sin 30
AC

=D

1 5
2 AC

=

AC = 10 cm

GtÁ“∫m-5.  6 Ãz.™y. Eá|√ÆÁÃ Nz̨  ƒw N˛y \yƒÁ (chord), Nz̨ ã¸ ú∫ 60o N˛Ázm §åÁoy “{@ \yƒÁ N˛y
¬©§ÁF| rÁo N˛yu\L@

“¬ :  utÆÁ “{, ƒw N˛y ufi[ÆÁ OA  = OB = 6 Ãz.™y.

∠ AOB = 60o

 AB ú∫ ‘O’ Ãz HÂYÁF| OC “{ EÁ{∫ Æ“ N˛Ázm
Ã™tΩuƒßÁ\N˛ “{@

o§,  ∠ COB = 30o.

ΔCOB tzuQL,

sin 30o = 
BC
OB

 
1 BC
2 6

=

BC = 
6 3
2

= .

uN˛ãoÏ, \yƒÁ AB N˛y ¬©§ÁF| = 2BC

                  = 2 ×  3 = 6 Ãz.™y.

∴  FÃu¬L, \yƒÁ N˛y ¬©§ÁF| = 6 Ãz.™y.

O

CA B

\{Ãz EÁ\ “™ GúÆÁzT
™ı ¬Áoz “{ LzÃy <ÃÁFå>
N˛y áÁ∫mÁ N˛Á GúÆÁzT
Ãƒ|üs™ A.D. 500.
(FÃƒy Ãå) ™ ı
<EÁÆ|ßubÆ™> úÏÀoN˛ ™ı
uN˛ÆÁ “{@ <EÁÆ|ßbΩb> åz
Eá |\yƒÁ N z ˛ u¬L
<Eá|[ÆÁ> ∆£t N˛Á GúÆÁzT uN˛ÆÁ “{ \Áz ∆yV¿ “y
<[ÆÁ> ÆÁ <\yƒÁ> ™ı ¬VÏNw̨ o “ÏEÁ@ \§ <EÁÆ|ßubÆ™>
N˛Á <E∫zu§N˛> ™ı EåÏƒÁt “ÏEÁ, ∆£t <\yƒÁ> LzÃz “y
∫QÁ TÆÁ@ \§ E∫zu§N˛ ÃÊÀN˛∫m N˛Á EåÏƒÁt ¬{byå
™ı uN˛ÆÁ TÆÁ, \yƒÁ N˛Á ßÁ Áão∫ <ÃÁFåÃ>(sinus)
™ı uN˛ÆÁ TÆÁ u\ÃN˛Á Es| “{ ƒN¿̨ @ uåN˛b ßuƒ…Æ ™ı
<ÃÁFåÃ> ∆£t  <ÃÁFå> Nz̨  \{ÃÁ GúÆÁzT ÆÏ∫Ázú ™ı
TumoyÆ úÁe∞-úÏÀoN˛ ™ı ÃÁ™ÁãÆ “ÏEÁ@ Ãƒ|üs™
FÃN˛Á ÃÊuqõo ÃÊNz̨ oå ‘sin’, QTÁz¬∆ÁÀfi Nz̨  EÊT¿z\
üÁÜÆÁúN˛ Lg™Á}lg TÏlb∫> (1581–1626) Nz̨  tΩƒÁ∫Á
uN˛ÆÁ TÆÁ@

Ãz.
™y. Ãz.™y.
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GtÁ“∫m -6.  ΔPQR ™ı, Q ú∫ Ã™N˛Ázm “{,  PQ = 3 Ãz.™y. EÁ{∫  PR = 6 Ãz.™y. ∠QPR EÁ{∫
∠PRQ N˛Á uåáÁ|∫m N˛yu\L@

“¬ :  utÆÁ “{, PQ = 3 Ãz.™y. EÁ{∫  PR = 6 Ãz.™y.

FÃu¬L,  
PQ
PR  = sin R

EsƒÁ  sin R  =  
3 1
6 2

=

Eo:  ∠PRQ = 30o

EÁ{∫ FÃu¬L, ∠QPR = 60o (MÆÁı?)

 uƒYÁ∫ - uƒ™∆| N˛yu\L
 Æut Ã™N˛Ázm ufißÏ\ N˛y ßÏ\ÁEÁzÊ ™ı Ãz LN˛ ßÏ\Á EÁ{∫ N˛ÁzF| tÓÃ∫Á ßÁT (ÆÁ oÁz ãÆÓåN˛Ázm

ÆÁ N˛ÁzF| ßy ßÏ\Á) rÁo “Áz oÁz ufißÏ\ N˛y ∆z  ßÏ\ÁÆı EÁ{∫ N˛ÁzmÁı N˛Áz uåáÁ|u∫o N˛∫ ÃN˛oz “{@ MÆÁ
EÁú FÃÃz Ã“™o “{? GtÁ“∫m tΩƒÁ∫Á Ã™^ÁFL@

GtÁ“∫m-7. Æut sin (A − B) = 
1
2

, cos (A + B) = 
1
2

,  0o <  A + B < 90o, A > B, A EÁ{∫ B rÁo

N˛yu\L@

“¬ :  MÆÁıuN˛ sin (A − B) = 
1
2

, FÃu¬L, A − B = 30o (MÆÁı?)

MÆÁıuN˛ cos (A + B) = 
1
2

, FÃu¬L, A + B = 60o (MÆÁı?)

Hú∫ Nz̨  Ã™yN˛∫mÁı N˛Áz “¬ N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{:: A = 45o and B = 15o. (N{̨ Ãz?)

           E•ÆÁÃ - 11.2 - 11.2 - 11.2 - 11.2 - 11.2

1. uå©å N˛Á ™Ó¡ÆÁÊN˛å N˛yu\L@

(i) sin 45o + cos 45o (ii)
o

o o
cos 45

sec30 cosec 60+

(iii)
o o o

o o o
sin 30 tan45 cosec 60
cot 45 cos 60 sec30

+ −
+ −

(iv) 2 tan245o + cos230o − sin2 60o

(v)
2 o 2 o

2 o 2 o
sec 60 tan 60
sin 30 cos 30

−
+

2. Ã“y uƒN˛¡ú N˛Á YÆå N˛yu\L EÁ{∫ EÁúNz̨  YÆå N˛Á EÁ{uYnÆ §oÁFL@

(i)
o

2 o
2 tan 30

1 tan 45+

(a)  sin 60o (b)  cos 60o (c)  tan 30o (d)  sin 30o

P

RQ

Ãz.™y.Ãz.™y.
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(ii)
2 o

2 o
1 tan 45
1 tan 45

−
+

(a)  tan 90o (b)  1 (c) sin 45o (d) 0

(iii)
o

2 o
2 tan30

1 tan 30−

(a)  cos 60o (b)  sin 60o  (c) tan 60o (d) sin 30o

3. ™Ó¡ÆÁÊN˛å N˛yu\L : sin 60o  cos 30o + sin 30o cos 60o;  sin(60o + 30o).  N˛Á ™Áå MÆÁ “{?
FÃÃz MÆÁ uå…N˛ | uåN˛¬oÁ “{?

4. MÆÁ Æ“ Ã“y “{ : cos(60o + 30o) = cos 60o cos30o − sin 60o  sin 30o.

5. Ã™N˛Ázm ufißÏ\ ΔPQR ™ı, Q ú∫ Ã™N˛Ázm “{ EÁ{∫ PQ = 6Ãz.™y. ∠ RPQ = 60o.  QR EÁ{∫
PR Nz̨  ¬Ê§ÁFÆÁı N˛Á uåáÁ|∫m N˛yu\L@

6. ΔXYZ ™ı, Y ú∫ Ã™N˛Ázm “{, YZ = x, EÁ{∫ XZ = 2x oÁz ∠ YXZ EÁ{∫ ∠ YZX N˛Á uåáÁ|∫m
N˛yu\L@

7. MÆÁ Æ“ Ã“y “{ : sin (A + B) = sin A + sin B?  EÁúNz̨  G∫ N˛Á EÁ{uYnÆ §oÁFL@

     ÃÁzuYL - YYÁ| N˛yu\L@

     ãÆÓåN˛Ázm Nz̨  uN˛Ã ™Áå Nz̨  u¬Æz (i) 
cos cos 4

1 sin 1 sin
θ θ

+ =
− θ + θ

 Ã“y “{?

     0o <  θ < 90o, Nz̨  uN˛Ã ™Áå Nz̨  u¬Æz Hú∫ N˛Á Ã™yN˛∫m úu∫ßÁu o å“y “{?

11.4  11.4  11.4  11.4  11.4  úÓ∫N˛ N˛ÁzmÁı Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁo (Trigonometric Ratios of Complementary
Angles)

ú“¬z “y “™ \Áåoz “{ uN˛ tÁz N˛Ázm úÓ∫N˛ N˛Ázm N˛“¬Áoz “{ Æut GåN˛Á ÆÁzT 90o Nz̨  §∫Á§∫
“ÁzoÁ “{@ ™Áå ¬yu\L, Ã™N˛Ázm ufißÏ\ ABC ™ı B ú∫ Ã™N˛Ázm “{@
FÃ ufißÏ\ ™ı MÆÁ N˛ÁzF| úÓ∫N˛ N˛Ázm “{?
 MÆÁıuN˛ N˛Ázm B, 90o N˛Á “{@ ∆z  tÁz N˛ÁzmÁı N˛Á ÆÁzT 90o “ÁzTÁ@

(∵  ufißÏ\ Nz̨  N˛ÁzmÁı N˛Á ÆÁzT 180o ∫“oÁ “{@)
FÃu¬L, ∠ A + ∠ C = 90o.  Eo: N˛Ázm ∠ A EÁ{∫ ∠ C

úÓ∫N˛ N˛Ázm N˛“¬Áoz “{@
™Áå u¬u\L, ∠ A = x,  o§ N˛Ázm x Nz̨  u¬L, BC uƒú∫yo

ßÏ\Á “{ EÁ{∫ AB EÁÃãå ßÏ\Á “{@

C

A B
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sin x = 
BC
AC cos x = 

AB
AC tan x = 

BC
AB

cosec x = 
AC
BC sec x =  

AC
AB cot x = 

AB
BC

Æut ∠ A + ∠ C = 90o, o§ ∠ C = 90o − ∠ A

EÁ{∫ Æut ∠ A = x,  o§ ∠ C = 90o − x

       E§ “™ Δ ABC ™ı (90o − x) N˛Ázm N˛y <uƒú∫yo ßÏ\Á> EÁ{∫ EÁÃãå ßÏ\Á N˛y EÁz∫ tzQoz “{@

sin(90o − x) = 
AB
AC             cos(90o − x) = 

BC
AC tan(90o − x) = 

AB
BC

Cosec(90o − x) = 
AC
AB       sec(90o − x) =

AC
BC cot(90o − x) = 

BC
AB

E§, Æut “™ uƒußãå ufiN˛Ázmu™oyÆ útÁı Nz̨  Hú∫ Nz̨  ™ÁåÁı Ãz N˛Ázm x EÁ{∫ (90o − x) N˛y
oÏ¬åÁ N˛∫oz “{Ê, oÁz

Hú∫ N˛y EÁNw̨ uo ™ı oyå ÃÊßÁƒåÁLÂ “{@

sin(90o − x) = 
AB
AC  = cos x EÁ{∫ cos(90o − x) = 

BC
AC  = sin x

tan(90o − x) = 
AB
BC  = cot x EÁ{∫ cot(90o − x) = 

BC
AB  = tan x

cosec(90o − x) = 
AC
AB   = sec x EÁ{∫ sec(90o − x) =

AC
BC   = cosec x

     ÃÁzuYL - YYÁ| N˛yu\L@

       0º EÁ{∫ 90º Nz̨  §yY Nz̨  N˛ÁzmÁı Nz̨  u¬L Hú∫ Nz̨  ÃÊ§ÊáÁı N˛y \ÁÂY N˛yu\L EÁ{∫ YYÁ|
N˛yu\L, Få N˛ÁzmÁı Nz̨  u¬L MÆÁ Æz Ã“y “{, ÆÁ å“Î?

Eo:, sin (90o − A) = cos A cos (90o − A) = sin A

tan (90o − A) = cot A        EÁ{∫ cot (90o − A) = tan A

sec (90o − A) = cosec A cosec (90o − A) = sec A
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E§, NĮ̈ Z GtÁ“∫m Ã™u^L@

GtÁ“∫m-8.  ™Ó¡ÆÁÊN˛å N˛yu\L : 
o

o
sec35

cosec55

“¬ : cosec A = sec (90o − A)

cosec 55o = sec (90o − 35o)

cosec 55o = sec 35o

E§
o o

o o
sec35 sec35

cosec55 sec35
=  = 1

GtÁ“∫m -9.  Æut  cos 7A = sin(A − 6o),  \“ÁÂ 7A ãÆÓåN˛Ázm “{ oÁz  A N˛Á ™Áå rÁo N˛yu\L@

“¬ : utÆÁ “{, cos 7A = sin(A − 6o) ...(1)

sin (90 − 7A)  = sin (A − 6o)

MÆÁıuN˛ (90 − 7A) & (A − 6o) tÁzåÁz ãÆÓåN˛Ázm “{,
FÃu¬L,

90o − 7A = A − 6o

 8A = 96o

    u\ÃÃz  A = 12o.

GtÁ“∫m-10.  Æut sin A = cos B, oÁz uÃtΩá N˛yu\L uN˛ A + B = 90º.

“¬ : utÆÁ “{, sin A = cos B ...(1)

“™ \Áåoz “{,  cos B = sin (90o −  B), “™ (1) N˛Áz u¬Q ÃN˛oz “{

sin A = sin (90o −  B)

Æut A, B ãÆÓå N˛Ázm “̄, o§ A = 90o −  B

⇒  A + B = 90o.

GtÁ“∫m-11.   sin 81o +  tan 81o N˛Áz 0o EÁ{∫ 45o Nz̨  §yY Nz̨  N˛ÁzmÁı Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁoÁı Nz̨
útÁı ™ı √ÆMo N˛yu\L@
“¬ : “™ u¬Q ÃN˛oz “{,  sin 81o = cos(90o − 81o) = cos 9o

      tan 81o = tan(90o −  81o) = cot 9o

     sin 81o + tan 81o = cos 9o + cot 9o
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GtÁ“∫m-12.  Æut Δ ABC Nz̨  A, B EÁ{∫ C EÊo: N˛Ázm (interior angle) “{, o§ §oÁFL uN˛
B C Asin cos

2 2
+

=

“¬ :  utÆÁ “{,  Δ ABC Nz̨  EÊo:N˛Ázm A, B EÁ{∫ C “{ o§

A + B + C = 180o.

Ã™yN˛∫m Nz̨  tÁzåÁz EÁz∫ 2 Ãz ßÁT tzåz ú∫

oA B C 90
2 2

+
+ =

oB C A90
2 2
+

= −

tÁzåÁz EÁz∫ [ÆÁ (sine) EåÏúÁo ¬zåz ú∫

oB C Asin sin 90
2 2
+⎛ ⎞ ⎛ ⎞= −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

B C Asin cos
2 2
+⎛ ⎞ =⎜ ⎟⎝ ⎠ ;  FÃ üN˛Á∫ uÃtΩá “ÏEÁ@

          E•ÆÁÃ 11.3 11.3 11.3 11.3 11.3

1. ™Ó¡ÆÁÊN˛å N˛yu\L:

(i)
o

o
tan 36
cot54

(ii) cos12o − sin78o (iii)  cosec 31o − sec 59o

(iv) sin 15o  sec 75o (vi) tan 26o  tan64o

2. §oÁFL uN˛
(i) tan 48o tan 16o tan 42o  tan 74o = 1

(ii) cos36o  cos 54o − sin360 sin 54o = 0.

3. Æut tan 2A = cot(A − 18o), \“ÁÂ 2A ãÆÓåN˛Ázm “{@ A N˛Á ™Áå rÁo N˛yu\L@
4. Æut tanA = cot B \“ÁÂ A EÁ{∫ B ãÆÓåN˛Ázm “{@ uÃtΩá N˛yu\L uN˛ A + B = 90o

5. Æut A, B EÁ{∫ C, ufißÏ\ ABC Nz̨  EÊo: N˛Ázm “{ oÁz §oÁFL uN˛ 
A B Ctan cot

2 2
+⎛ ⎞ =⎜ ⎟

⎝ ⎠

6. 00 EÁ{∫ 45o Nz̨  §yY Nz̨  N˛ÁzmÁı Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁoÁı Nz̨  útÁz ™ı  sin 750 + cos 65o N˛Áz
√ÆMo N˛yu\L@
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11.511.511.511.511.5 ufiN˛Ázmu™oyÆ Ãƒ|Ãu™N˛Á          (Trigonometric Identities)

“™ \Áåoz “{ uN˛ Ãƒ|Ãu™N˛Á LN˛ TumoyÆ Ã™yN˛∫m “{ \Áz Ã™yN˛∫m ™ı Y∫Áı Nz̨  Ãßy ™ÁåÁı
Nz̨  u¬L Ã“y ∫“oÁ “{@

\{Ãz, (a + b)2 = a2 + b2 + 2ab Æ“ Ãƒ|Ã™yN˛Á “{@

FÃy üN˛Á∫, LN˛ Ãƒ|Ãu™N˛Á u\Ã™ı N˛Ázm Nz̨  ufiN˛Ázmu™oyÆ EåÏúÁo “{, ufiN˛Ázmu™oyÆ
Ãƒ|Ãu™N˛Á N˛“¬Áoy “{@ EÁ{∫ Æ“ FÃ™ı Ãu©™u¬o Ãßy N˛ÁzmÁı Nz̨  ™ÁåÁı Nz̨  u¬L Ã“y “{@

Æ“ÁÂ, “™ ufiN˛Ázmu™oyÆ Ãƒ|Ãu™N˛Á √ÆÏnúãå N˛∫ıTz EÁ{∫ ∆z  Ãßy FÃ ú∫ EÁáÁu∫o “ÁzTy@
™Áå ¬yu\L, Ã™N˛Ázm ufißÏ\ ABC ™ı Ã™N˛Ázm B ú∫ “{@ Eo: úÁÆsÁTÁz∫Ã ü™zÆ Ãz,

AB2 + BC2 = AC2 ....(1)

ünÆzN˛ út N˛Áz AC2 Ãz ßÁT tzåz ú∫, “™ı üÁõo “ÁzoÁ “{
2 2 2

2 2 2
AB BC AC
AC AC AC

⇒ + =

EsÁ|o,  
2 2 2AB BC AC

AC AC AC
⎡ ⎤ ⎡ ⎤ ⎡ ⎤+ =⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦

i.e., (cos A)2 + (sin A)2 = 1

Æ“ÁÂ, “™ (cos2A) Nz̨  ÀsÁå ú∫ ÃÁ™ÁãÆo: (cos A)2 u¬Qoz “{@

i.e., (cos A)2 = cos2A (cos A2  ™o u¬uQL@)

∴ Hú∫ N˛Á Ã™yN˛∫m cos2 A + sin2A = 1 “{@

“™åz LN˛ Ã™yN˛∫m utÆÁ “{ u\Ã™ı Y∫ A(N˛Ázm) “{ EÁ{∫ Æ“ Ã™yN˛∫m A Nz̨  Ãßy ™ÁåÁı Nz̨
u¬L Ã“y “{@ FÃ üN˛Á∫ Hú∫ N˛Á Ã™yN˛∫m LN˛ ufiN˛Ázmu™oyÆ Ãƒ|Ãu™N˛Á “{@

FÃu¬L, “™ı LN˛ ufiN˛Ázmu™oyÆ Ãƒ|Ãu™N˛Á rÁo “ÏF| “{@

cos2A + sin2A = 1

E§ “™ tÓÃ∫y ufiN˛Ázmu™oyÆ Ãƒ|Ãu™N˛Á N˛Áz tzQzÊTz@

Ã™yN˛∫m (1) Ãz, “™z rÁo “{

AB2 + BC2 = AC2

2 2 2

2 2 2
AB BC AC
AB AB AB

⇒ + = (ünÆzN˛ út N˛Áz AB2  Ãz ßÁT tzåz ú∫)

C

A

B

C

A

B
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2 2 2AB BC AC

AB AB AB
⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

i.e., 1 + tan2 A  = sec2A
FÃy üN˛Á∫, (1) N˛Áz BC2,  Ãz ßÁT tzåz ú∫, “™ı üÁõo “ÁzoÁ “{, cot2A + 1 = cosec2A.

Hú∫ N˛y Ãƒ|Ãu™N˛ÁEÁzÊ Nz̨  GúÆÁzT tΩƒÁ∫Á, “™ ünÆzN˛ ufiN˛Ázmu™oyÆ EåÏúÁo N˛Áz tÓÃ∫z EåÏúÁo Nz̨
útÁı ™ı √ÆMo N˛∫ ÃN˛oz “{@ Æut “™ uN˛Ãy LN˛ EåÏúÁo N˛Á ™Áå \Áåoz “{,  Få Ãƒ|Ãu™N˛ÁEÁzÊ Nz̨  GúÆÁzT
tΩƒÁ∫Á EãÆ Ãßy EåÏúÁo rÁo N˛∫ ÃN˛oz “{@

     ÃÁzuYL - YYÁ| N˛yu\L@

   MÆÁ Æz Ãƒ|Ãu™N˛ÁÆı 00 < A < 900 Nz̨  u¬L Ã“y “{? Æut å“y, oÁz A Nz̨  uN˛Ã ™Áå Nz̨  u¬L Æz Ã“y “{?
l sec2 A − tan2A = 1 l cosec2A − cot2A = 1

Æ“ N˛yu\L@

    (i)   Æut sin C = 
15 ,
17   oÁz cos C rÁo N˛yu\L@   (ii)    Æut tan x = 

5 ,
12   oÁz sec x rÁo N˛yu\L@

   (iii) Æut cosec θ = 
25
7 , oÁz cot θ rÁo N˛yu\L@

     FÃz üÆnå N˛yu\L@

uå©å N˛Á ™Ó¡ÆÁÊN˛å N˛yu\L EÁ{∫ EÁúNz̨  G∫ N˛Á EÁ{uYnÆ tyu\L@

(i)
2 o 2 o

2 o 2 o
sin 15 sin 75
cos 36 cos 54

+
+

(ii) sin 5o cos 85o + cos5o sin 85o

(iii) sec 16o  cosec 74o − cot 74o tan 16o.

GtÁ“∫m-13.  §oÁFL uN˛ cot θ + tan θ = sec θ  cosec θ.

“¬ : LHS = cot θ + tan θ

cos sin
sin cos

θ θ
= +

θ θ
(MÆÁı?)

2 2cos sin
sin cos

θ + θ
=

θ θ

SCERT TELA
NGANA



ufiN˛Ázmu™uo 2 9 52 9 52 9 52 9 52 9 5

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

1
sin cos

=
θ θ (MÆÁı?)

1 1 cosec sec
sin cos

= = θ θ
θ θ

GtÁ“∫m-14.  §oÁFL uN˛ tan2θ + tan4θ = sec4θ − sec2θ (θ≠90°)

“¬: L.H.S. = tan2θ + tan4θ
= tan2θ (1 + tan2θ)
= tan2θ . sec2θ (MÆÁı?)
= (sec2θ − 1) sec2θ (MÆÁı?)

= sec4θ − sec2θ = R.H.S

GtÁ“∫m-15.  uÃtΩá N˛yu\L uN˛ 1 cos
1 cos

+ θ
− θ

 = cosec θ + cot θ (0°<θ<90°)

“¬: LHS  = 
1 cos
1 cos

+ θ
− θ

( (1 cos )+ θ Ãz TÏmÁ EÁ{∫ ßÁT N˛∫åz ú∫)

     
1 cos 1 cos.
1 cos 1 cos

+ θ + θ
=

− θ + θ

     
2

2
(1 cos )
1 cos

+ θ
=

− θ

     
2

2
(1 cos )

sin
+ θ

=
θ

(MÆÁı?)

     
1 cos

sin
+ θ

=
θ

1 cos cosec cot R.H.S.
sin sin

θ
= + = θ + θ =

θ θ

               E•ÆÁÃ 11.411.411.411.411.4

1. uå©å N˛Á ™Ó¡ÆÁÊN˛å N˛yu\L@

(i) (1 + tan θ + sec θ) (1 + cotθ − cosec θ)

(ii) (sin θ + cos θ)2 + (sin θ − cos θ)2

(iii) (sec2θ − 1) (cosec2θ −1)
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2. §oÁFL uN˛ (cosec θ − cot θ)2 = 
1 cos
1 cos

− θ
+ θ

3. §oÁFL uN˛  
1 sin A sec A tan A
1 sin A

+
= +

−
 (0°<θ<90°)

4. §oÁFL uN˛  
2

2
2

1 tan A tan A
cot A 1
−

=
−

 (0°<θ<90°)

5. §oÁFL uN˛ 1 cos tan .sin
cos

− θ = θ θ
θ

 (0°<θ<90°)

6. Ã∫¬ N˛yu\L : secA (1 − sinA) (secA + tanA)

7. uÃtΩá N˛yu\L :  (sinA + cosec A)2 + (cosA + secA)2 = 7 + tan2A + cot2A

8. Ã∫¬ N˛yu\L : (1 −  cos θ) (1 +cosθ) (1 + cot2θ)

9. Æut secθ + tan θ = p,  o§ secθ −  tan θ  N˛Á ™Áå MÆÁ “ÁzTÁ ?

10. Æut cosec θ + cot θ = k oÁz uÃtΩá N˛yu\L uN˛ cos θ  = 
2

2
k 1
k 1

−
+

                    ƒ{N˛u¡úN˛ E•ÆÁÃ
      [Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“y “{@]

1. uÃtΩá N˛yu\L uN˛ cot cos cosec 1
cot cos cosec 1

θ − θ θ −
=

θ + θ θ +

2. Ãƒ|Ãu™N˛Á sec2 θ = 1 + tan2 θ N˛Á GúÆÁzT N˛∫oz “ÏL uÃtΩá N˛yu\L uN˛
sin cos 1 1
sin cos 1 sec tan

θ − θ +
=

θ + θ − θ − θ

3. uÃtΩá N˛yu\L uN˛ (cosec A − sin A) (sec A − cos A) = 
1

tan A cot A+

4. uÃtΩá N˛yu\L uN˛ 
21 sec A sin A

secA 1 cos A
+

=
−

.

5. §oÁFL uN˛  
22

2
2

1 tan A 1 tan A tan A
1 cot A1 cot A

⎛ ⎞+ +⎛ ⎞= =⎜ ⎟⎜ ⎟ ⎝ ⎠−+⎝ ⎠

6. uÃtΩá N˛yu\L uN˛ (sec A 1) (1 cos A)
(sec A 1) (1 cos A)

− −
=

+ +
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           “™åz MÆÁ YYÁ| N˛y@

   1. Ã™N˛Ázm ufißÏ\ ABC ™ı,  Ã™N˛Ázm B ú∫ “{,

sin A =        ,  cos A =

   2.
1 1 sin A 1cosecA ; secA ; tan A ; tan A

sin A cos A cos A cot A
= = = =

   3. Æut uN˛Ãy LN˛ ãÆÓåN˛Ázm N˛Á LN˛ ufiN˛Ázmu™oyÆ EåÏúÁo rÁo “Áz oÁz tÓÃ∫z EåÏúÁoÁı N˛Á
uåáÁ|∫m N˛∫ ÃN˛oz “{@

   4. 0o, 30o, 45o, 60o EÁ{∫ 90o N˛Ázm Nz̨  u¬L ufiN˛Ázmu™oyÆ ™Ó¡ÆÁı N˛Á EåÏúÁo

   5. sin A EÁ{∫ cos A N˛Á ™Áå N˛tÁuú 1 Ãz EuáN˛ å“y “ÁzoÁ, \§uN˛ sec A ÆÁ cosec A N˛Á
™Áå “™z∆Á 1 Ãz EuáN˛ ÆÁ  1 Nz̨  §∫Á§∫ ∫“oÁ “{@ (A≠90°)

   6. sin (90o− A) = cos A, cos (90o− A) = sin A

tan (90o− A) = cot A, cot (90o− A)  = tan A

sec A (90o− A) = cosec A, cosec (90o− A) = sec A

   7. sin2 A + cos2 A = 1

sec2 A − tan2 A = 1 u¬L 0o < A < 90o

cosec2 A − cot2 A = 1 u¬L  (0o < A < 90o)

N˛Ázm A N˛y uƒú∫yo ßÏ\Á
N˛m|

N˛Ázm A N˛y EÁÃãå ßÏ\Á
N˛m|

üÀoÁuƒo úu∫ÆÁz\åÁ

ufiN˛Ázmu™oyÆ EåÏúÁo - ™Áúå N˛y oÁu¬N˛Á ™ı uƒußãå N˛ÁzmÁı Nz˛ ™Ó¡ÆÁı N˛Áz t∆Á|FL @
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Applications of
Trigonometry12

12.1  12.1  12.1  12.1  12.1  üÀoÁƒåÁ
ÃÁ™Áu\N˛ ∆ÁÀfi ™ı EÁúåz újÁ “{ uN˛ uƒ≈ƒ ™ı Ã§Ãz HÂYz ú“Ág N˛y YÁzby ™ÁHlb Lƒ∫zÀb “{

EÁ{∫ FÃN˛y HÂYÁF| 8848 ™y. “{@
EÁut¬Á§Át u\¬z ™ı <NĮ̈ lbÁ¬Á \¬üúÁo> Æ“ EÁÊá¿ütz∆ ™ı Ã§Ãz HÂYÁ \¬ üúÁo “{@ FÃN˛y

HÂYÁF| 147 ¢˛yb “{@
Š`m BZ D±$MmB`m| H$mo _mnZ Q>on X²dmam _mnm Om gH$Vm h¡? Æz HÂYÁFÆÁÂ N{̨ Ãy åÁúy \Áoy

“{? MÆÁ EÁú EÁúN˛y úÁe∆Á¬Á ßƒå EsƒÁ Ã§Ãz HÂYz úz‰g \Áz EÁúN˛y úÁe∆Á¬Á ™ı EsƒÁ FÃNz̨
úÁÃ “{, GåN˛y HÂYÁF| åÁú ÃN˛oz “{?

NĮ̈ Z GtÁ“∫mÁı tΩƒÁ∫Á “™ Æz Ã™ ı̂Tz@ uƒ\ÆÁ LN˛ Q\Ó∫ Nz̨
úzg N˛y HÂYÁF| \ÁååÁ YÁ“oy “{@ ƒ“ úzg N z̨ Ã§Ãz Hú∫ Nz̨  u§ÊtÏ N˛Á
ÀsÁå uåáÁ|u∫o N˛∫åz N˛Á üÆnå N˛∫oy “{@ ƒ“ GÃN˛y EÁÂQ EÁ{∫ ƒ“
u§ÊtÏ N˛Áz u™¬Áåz ƒÁ¬y ∫zQÁ N˛y N˛¡úåÁ ßy N˛∫oy “{@

Æ“ ∫zQÁ <–u…b ∫zQÁ> N˛“¬Áoy “{@ ƒ“ Eúåz EÁÂQ Ãz úzg
oN˛, \™yå N˛Áz Ã™ÁåÁão∫, qzufiÆ ∫zQÁ N˛y ßy N˛¡úåÁ N˛∫oy “{@

Æ“ÁÂ, <–u…b∫zQÁ>, <q{uo\ ∫zQÁ> EÁ{∫ <úzg> tΩƒÁ∫Á Ã™N˛Ázm
ufißÏ\ §åoÁ “{@

úzg N˛y HÂYÁF| \Áååz Nz̨  u¬L GÃz FÃ ufißÏ\ ™ı N˛Ázm EÁ{∫
ßÏ\Á \Áååz N˛y EÁƒ≈ÆN˛oÁ “{@

–u…b∫zQÁ, q{uo\ ∫zQÁ Nz̨  Hú∫ ∫“oy “{ EÁ{∫ –u…b∫zQÁ  (line
of sight) EÁ{∫ q{uo\ ∫zQÁ (horizontal line) Nz̨  §yY N˛Á N˛Ázm Gãåo
N˛Ázm (angle of elevation) N˛“¬ÁoÁ “{@

EÜÆÁÆ
ufiN˛Ázmu™uo Nz̨  EåÏüÆÁzT
(Applications of  Trigonometry)

θLi
ne

 o
f s

ig
ht

Angle of 
elevation–u…

b 
∫zQ

Á

Gãåo
N˛Ázm
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™Áå ¬yu\L, EÁú Eúåz
úÁe∆Á¬Á ßƒå Nz̨  ∆y | ÀsÁå ú∫
Qgz “{@ EÁú §Áz∫ƒz¬ (bore well)
Ãz ßƒå u\Ã ú∫ EÁú Qgz “Áz,
oN˛ tÓ∫y rÁo N˛∫åÁ YÁ“oz “{@

     EÁúN˛y EÁÂQ Ãz, §Áz∫ƒz¬ Nz̨
EÁáÁ∫ N˛y –u…b∫zQÁ, EÁúN˛y EÁÂQ
Ãz q{uo\ ∫zQÁ Nz̨  åyYz ∫“oy “{@

Æ“ÁÂ, –u…b∫zQÁ EÁ{∫ q{uo\ ∫zQÁ Nz̨  §yY N˛Á N˛Ázm <Eƒå™å N˛Ázm> (angle of depression)
N˛“¬ÁoÁ “{@

Ã{N˛gÁı ƒ Áż Ãz, ßÓ™Áúå N˛∫åz ƒÁ¬z Ãƒz|qN˛ (surveyors) tΩƒÁ∫Á ufiN˛Ázmu™oy N˛Á GúÆÁzT uN˛ÆÁ \Á ∫“Á
“{@ Ãƒz|qm N˛y üuN¿̨ ÆÁ ™ı GãåÆå N˛Ázm EsƒÁ Eƒå™å N˛Ázm åÁúåz Nz˛ u¬L <usEÁ}g¬ÁFb<
(Theodolite) GúN˛∫m N˛Á GúÆÁzT N˛∫oz “{@ 19 ƒÎ ∆oÁ£ty ™ı, u§¿by∆ FÊugÆÁ tΩƒÁ∫Á “great trigonometric
survey” úu∫ÆÁz\åÁ Nz̨  Ãƒz|qm Nz̨  Ã™Æ ™ı, uƒ≈ƒ ™Êz Ã§Ãz HÂYy ú“Ág N˛y YÁzby, u“™Á¬Æ úƒ|o ú∫
úÁÆy TF| “{@ 160 uN˛.™y. tÓ∫y Ãz, 6 E¬T-E¬T Àbz∆å Ãz úƒ|o N˛y YÁzby tzQy TF| EÁ{∫ FÃNz̨  HÂYÁF|
N˛y TmåÁ N˛y TF|@ 1856 ™ı FÃ YÁzby N˛Á åÁ™ <Ã∫ \Á\| Lƒ∫zÀb> Nz̨  åÁ™ ú∫ ∫QÁ TÆÁ “{ \Áz FÃ ÆÁz\åÁ
Nz̨  EuáN˛Á∫y sz EÁ{∫ Ãƒ|üs™ Fã“Áıåz uƒ∆Á¬ usEÁ}g¬ÁFb N˛Á GúÆÁzT uN˛ÆÁ@ Æz usEÁ}g¬ÁFb, tz“∫ÁtÓå
™ı Ãƒz| EÁ}¢˛ FÊugÆÁ Nz̨  ÃÊT¿“Á¬Æ ™ı tzQåz Nz̨  u¬L ∫Qz “{@

12.2 12.2 12.2 12.2 12.2 Ã™ÀÆÁLÂ “¬ N˛∫åz Nz̨  u¬Æz EÁNw̨ uo §åÁåÁ
\§ “™ HÂYÁF| EÁ{∫ tÓ∫y Nz̨  ü≈å “¬ N˛∫åÁ YÁ“oz “{ oÁz “™ uå©åu¬uQo ÃÓuYÆÁı N˛Áz̨  ÜÆÁå

™ı ∫QåÁ YÁu“L@
(i) Ãßy ƒÀoÏLÂ \{Ãz ™yåÁ∫, úzg, ßƒå, \“Á\, úƒ|o, EÁut N˛Áz TumoyÆ GúÆÏMo oÁ Nz̨  u¬L

<∫zQÁ> Nz̨  øú ™ı ¬zåÁ YÁu“L@
(ii) GãåÆå N˛Ázm EsƒÁ Eƒå™å N˛Ázm, q{uo\ ∫zQÁ Nz̨  ÃÊtß| Nz̨  ÃÁs ¬zåÁ YÁu“L@
(iii) uå∫yqN˛ N˛y HÂYÁF| åTlÆ (neglected) ™Áåy \Áoy “{, Æut ƒ“ ü≈å ™ı å ty TÆy “Áz@

\§ “™ GãåÆå N˛Ázm EsƒÁ Eƒå™å N˛Ázm ú∫ HÂYÁF| EÁ{∫ tÓ∫y rÁo N˛∫åz N˛Á üÆnå N˛∫oz
“{ oÁz, “™ı FÃN˛y [ÆÁu™oyÆ EÁNw̨ uo ™å ™z Àú…b øú Ãz tzQåÁ YÁu“L@ “™z FÃN˛y EÁNw̨ uo QyÊYåÁ
EÁƒ≈ÆN˛ “{ EÁ{∫ Få EÁNw̨ uoÆÁı N˛y Ã“ÁÆoÁ Ãz, “™ Ã™ÀÆÁEÁzÊ N˛Áz “¬ N˛∫ ÃN˛oz “{@

GtÁ“∫m-1.  uå∫yqN˛ Ãz d ™y tÓ∫y ú∫ LN˛ VÊbÁV∫ N˛Á EÁáÁ∫ “{ EÁ{∫ VÊbÁV∫ Nz̨  uÃ∫z N˛Á GãåÆå
N˛Ázm oα  úÁÆÁ TÆÁ@ FÃ gÁbÁ (EÁÊN˛gÁz) Nz̨  u¬L EÁNw̨ uo §åÁFL@

θ
Horizontal line

Angle of depression

Line of sight

Eƒå™å N˛Ázm

–u…b∫zQÁ

q{uo\ ∫zQÁ
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θ1

θ2

θ2
θ2

θ1

θ2

E

D

A

B

C

h

β

β

“¬: EÁNw̨ uoÆÁÂ åyYz utQÁL EåÏÃÁ∫ ∫“oy “{@

GtÁ“∫m-2.  u∫ãN˛y LN˛ ßƒå Nz̨  üs™ ™Êu\¬ Nz̨  §Á¬N˛åy Ãz, \™yå ú∫ uÀso ¢Ǫ́ ¬ N˛Áz Eƒå™å
N˛Ázm βo ú∫ tzQoy “{@ ßƒå Nz̨  üs™ ™Êu\¬ N˛y HÂYÁF| x  ™y. “{@ FÃ gÁbÁ Nz̨  u¬L EÁNw̨ uo §åÁFL@

“¬ :

 Æ“ÁÂ  ∠DAC = ∠BCA = β (MÆÁı?)

GtÁ“∫m-3.  LN˛ §gÁ TÏ£§Á∫Á, ∫ÀÃy Ãz §ÊáÁ “ÏEÁ “{ EÁ{∫ ƒ“ “ƒÁ ™ı Gg ∫“Á “{@ LN˛ ™åÏ…Æ \Áz
ßƒå Nz̨  ∆y |ÀsÁå ú∫ “{, FÃz GãåÆå N˛Ázm θ1  ú∫ ∫ÀÃy N˛Á EÁáÁ∫ Eƒå™å N˛Ázm θ2 ú∫ tzQoÁ
“{@ ßƒå N˛y HÂYÁF| h ¢˛yb “{@ FÃ gÁbÁ Nz̨  u¬L EÁNw̨ uo §åÁFL@

“¬ : “™ tzQ ÃN˛oz “{ uN˛

∠ADB = ∠DAE. (MÆÁı?)

d

α

d

α
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B C

β

β
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Æ“ N˛yu\L@
  1. uå©å uÀsuoÆÁı Nz̨  u¬Æz EÁNw̨ uo §åÁFL@

(i) LN˛ √ÆuMo, GãåÆå N˛Ázm α  ú∫ úoÊT GgÁ ∫“Á “{@ GÃNz̨  “Ás Ãz úoÊT oN˛
áÁTz N˛y ¬Ê§ÁF| ‘ ’ “{@

(ii) åty Nz̨  LN˛ uN˛åÁ∫z ú∫ h HÂYÁF| N˛Á úzg “{@ FÃNz̨  ∆y | Ãz LN˛ √ÆuMo åty Nz̨
tÁzåÁz uN˛åÁ∫Áı N˛Áz Eƒå™å N˛Ázm θ1 EÁ{∫ θ2 (θ1 < θ2 ) ú∫ tzQoÁ “{@ åty N˛y
YÁ{gÁF| ‘d’ “{@

ÃÁzuYL - YYÁ| N˛yu\L@

  1. EÁú LN˛ ßƒå Nz̨  EÁáÁ∫ Ãz, EÁúN˛y úÁe∆Á¬Á ßƒå \Áz d  ™yb∫ tÓ∫y ú∫ uÀso “{, GÃNz̨  uÃ∫z
N˛Áz GãåÆå N˛Ázm α ú∫ tzQ ∫“z “Áz@
ßƒå N˛y HÂYÁF| rÁo N˛∫åz Nz̨  u¬L EÁú N˛Á{å ÃÁ ufiN˛Ázmu™oyÆ EåÏúÁo GúÆÁzT ™ı ¬ÁåÁ, YÁ“oz
“¯?

  2. LN˛ Ãy‰jy \Áz x ™y. ¬©§y “{, \™yå Ãz θ N˛Ázm §åÁoy “ÏF|, tyƒÁ∫ Nz̨  Ã“Á∫z ubN˛y “ÏF| “{@ tyƒÁ∫
ú∫ N˛Á{åÃz u§ãtÏ ú∫ Ãy‰jy Àú∆| N˛∫ ∫“y “{, GÃ u§ãtÏ N˛y HÂYÁF| rÁo N˛∫åz Nz̨  u¬L EÁú N˛Á{å
Ãz ufiN˛Ázmu™oyÆ EåÏúÁo N˛Á GúÆÁzT N˛∫ÁzÊTz?
E§ oN˛, ty TF| uÀsuoÆÁı Nz̨  EåÏÃÁ∫ EÁNw̨ uo N{̨ Ãz §åÁoz “{, FÃN˛y YYÁ| “™åz N˛y@ E§,

“™ HÂYÁF| EÁ{∫ tÓ∫y N{̨ Ãz rÁo N˛∫oz “{ FÃN˛y YYÁ| N˛∫zÊTz@
GtÁ“∫m-4.   LN˛ §Á¬N˛ u§\¬y Nz̨  Ào©ß Nz̨  ∆y | N˛Áz 60º GãåÆå N˛Ázm ú∫ tzQoÁ “{@ uå∫yqm
u§ÊtÏ, Ào©ß Nz̨  EÁáÁ∫ Ãz 8 ™y. tÓ∫ “{@ ÀoÊß N˛y HÂYÁF| rÁo N˛yu\L@
“¬ : EÁNw̨ uo Ãz, ufißÏ\ OAB ™ı

OB = 8 ™y.
∠AOB = 60º

™ÁåÁ uN˛ ÀoÊß N˛y HÂYÁF| = AB = h ™y.

(Δ OAB ™ı, N˛Ázm ∠AOB N˛y EÁÃãå ßÏ\Á “™ \Áåoz “{@ EÁ{∫ FÃN˛y uƒú∫yo ßÏ\Á rÁo N˛∫åÁ
“™ı EÁƒ≈ÆN˛ “{@ FÃu¬L “™Êz ü≈å N˛Áz “¬ N˛∫åz Nz̨  u¬L ufiN˛Ázmu™oyÆ EåÏúÁo “tan” N˛Á GúÆÁzT
Eƒ≈Æ N˛∫åÁ “ÁzTÁ@)

tan 60º = 
AB
OB

3
8
h

=              8 3h m=  ™y.

O B

A

60º

8 m

h
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P O

B A
45º

50 m

45º

GtÁ“∫m -5.   ∫Á\zã¸ “z¬yN˛Áõb∫ Ãz \™yå ú∫ Qgz LN˛ √ÆuMo N˛Áz  45º Eƒå™å N˛Ázm Ãz tzQoÁ “{@
Æut “z¬yN˛Áõb∫ \™yå Ãz 50 ™y. HÂYÁF| ú∫ GgoÁ “{ oÁz, ∫Á\zã¸ Ãz GÃ √ÆuMo N˛y tÓ∫y MÆÁ “ÁzTy?

“¬:  EÁN w̨uo Ãz, ufißÏ\ OAB ™ı,

OA = 50 ™y.

POB∠  = ABO∠  = 45º  (MÆÁı?)

OB = ∫Á\zã¸ Ãz √ÆuMo N˛y tÓ∫y = x.

(“™ \Áåoz “{ uN˛ ufißÏ\ OAB ™ı, N˛m| OB rÁo N˛∫åÁ EÁƒ≈ÆN˛ “{ EÁ{∫ OBA∠ N˛y uƒú∫yo
ßÏ\Á “™ı rÁo “{@)

sin 45º = 
OA
OB

1 50
2 x

=

50 2x =  ™y.

(√ÆuMo Ãz ∫Á\zã¸ N˛y tÓ∫y 50 2  ™y. “{@)

          E•ÆÁÃ - 12.1 - 12.1 - 12.1 - 12.1 - 12.1

1. LN˛ ™yåÁ∫ \™yå ú∫ GÜƒÁ|á∫ “{@ ™yåÁ∫ Nz̨  EÁáÁ∫ Ãz 15 ™y tÓ∫y ú∫ uÀso u§ÊtÏ Ãz, ™yåÁ∫
Nz̨  ∆y | N˛Á GãåÆå N˛Ázm 45º “{@ ™yåÁ∫ N˛y HÂYÁF| MÆÁ “ÁzTy?

2. LN˛ úzg EÁÂáy Nz̨  N˛Á∫m bÓboÁ “{ EÁ{∫ bÓbz “ÏL úzg N˛Á ∆y | \™yå ú∫ 30º N˛Á N˛Ázm §åÁoz
“ÏL Àú∆| N˛∫oÁ “{@ \™yå ú∫ úzg N˛Á EÁáÁ∫ EÁ{∫ FÃNz̨  ∆y | Nz̨  §yY N˛y tÓ∫y 6 ™y. “{@
åyYz uT∫åz Ãz ú“¬z úzg N˛y HÂYÁF| rÁo N˛yu\L@

3. LN˛ ezNz̨ tÁ∫ §TyYz ™ı §XYÁı N˛Áz Qz¬åz Nz̨  u¬L LN˛ Ã∫N˛å (slider) uÀs∫ N˛∫åÁ YÁ“oÁ “{@
ƒ“ FÃz 2 ™y HÂYÁF| ú∫ EÁ{∫ \™yå Ãz 30º N˛Á N˛Ázm §åÁoz “ÏL uÀs∫ N˛∫åÁ YÁ“oÁ “{@
Ã∫N˛å N˛y ¬©§ÁF| uN˛oåy “ÁzTy?

4. ÃÏ§“ 7 §\z 15 ™y. HÂYz Ào©ß N˛y ZÁÆÁ N˛y ¬©§ÁF| 15 3  ™y. ∫“oy “{@ oÁz FÃ Ã™Æ ÃÓÆ|-
uN˛∫mÁı N˛Á \™yå Nz̨  ÃÁs GãåÆå N˛Ázm uN˛oåÁ “ÁzTÁ?

5. EÁú oyå ∫uÀÃÆÁı Nz̨  Ã“Á∫z LN˛ 10 ™y. HÂYz Ào©ß N˛y ÀsÁúåÁ N˛∫åÁ YÁ“oz “Áz@ ünÆzN˛
∫ÀÃy tΩƒÁ∫Á Ào©ß Nz̨  ÃÁs 30º N˛Á N˛Ázm §ååÁ YÁu“L oÁz ∫ÀÃy N˛y ¬©§ÁF| MÆÁ “ÁzTy?

x
™y.
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45º30ºA C
B

D

E1E

6. ™Áå ¬yu\L uN˛ LN˛ 6 ™y HÊYy F™Á∫o Nz̨  ∆y | ÀsÁå Ãz \™yå ú∫ 60º N˛Á Eƒå™å N˛Ázm
§åÁoz “ÏL LN˛ uå∆Áåz ú∫ oy∫ ZÁzg ∫“z “{@ EÁúÃz uå∆Áåz (target) N˛y tÓ∫y MÆÁ “ÁzTy?

7. LN˛ u§\¬y u™Àfiy (F¬zMb~yu∆Æå) LN˛ 9 ™y. HÂYz Ào©ß ú∫ u§\¬y EÁúÓuo| Nz̨  u¬L,
™∫©™o N˛∫åÁ YÁ“oÁ “{@ ™∫©™o N˛∫åz Nz̨  u¬L GÃz Ào©ß Nz̨  uÃ∫z Ãz 1.8 ™y. åyYz oN˛
ú“ÏÂYåÁ EÁƒ≈ÆN˛ “{@ FÃNz̨  u¬L GúÆÁzT ™ı EÁåz ƒÁ¬y Ãy‰jy N˛y ¬©§ÁF| uN˛oåy “Ázåy
YÁu“L, Æut ƒ“ \™yå Nz̨  ÃÁs 600 N˛Á N˛Ázm §åÁoz “ÏL Ãy‰jy ú∫ YjoÁ “{ oÁz ÀoÊß N z̨
EÁáÁ∫ EÁ{∫ Ãy‰jy Nz̨  EÁáÁ∫ Nz̨  §yY tÓ∫y MÆÁ “ÁzTy?

8. LN˛ åÁƒ N˛Áz åty úÁ∫ N˛∫åÁ “{@ ƒ“ åty Nz̨  üƒÁ“ Nz̨  N˛Á∫m uN˛åÁ∫z Nz̨  ÃÁs 600  N˛Ázm
§åÁoz “ÏL, åty Nz̨  uN˛åÁ∫z ú∫ ú“ÏÂYåz Nz̨  u¬L 600 ™y. N˛y tÓ∫y oÆ N˛∫oÁ “{ oÁz åty N˛y
YÁ{gÁF| MÆÁ “ÁzTy?

9. LN˛ uå∫yqN˛ N˛y HÂYÁF|
1.8 ™y. “{, ƒ“ Q\Ó∫ Nz̨
úzg Ãz 13.2 ™y. N˛y tÓ∫y
ú∫ QgÁ “{@ GÃN˛y EÁÂQÁı
Ãz úz‰g N˛y HÂYÁF| N˛Á
GãåÆå N˛Ázm 45º “{@ úz‰g
N˛y HÂYÁF| rÁo N˛yu\L@

10. ty TÆy EÁNw̨ uo ™ı, AC
= 6 Ãz.™y., AB = 5 Ãz.™y. EÁ{∫ BAC∠  = 30º. ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛yu\L@

12.3 12.3 12.3 12.3 12.3 tÁz ufißÏ\Áı Nz̨  u¬L “¬

“™åz LN˛ ufißÏ\ ú∫ EÁáÁu∫o ü≈åÁı N˛Áz “¬ uN˛ÆÁ
“{? Æut tÁz ufißÏ\ “Áz oÁz GÃN˛Á “¬ MÆÁ “ÁzTÁ? ™Áå
¬yu\L, úzg Nz̨  LN˛ EÁz∫ Qgz “Áz EÁ{∫ EÁú úzg N˛y
HÂYÁF| \ÁååÁ YÁ“oz “̄ osÁ úz‰g N˛Áz E¬T-
E¬T uå∫yqm-u§ÊtÏ Ãz tzQåÁ YÁ“oz “̄@

LzÃÁ EÁú N{̨ Ãz N˛∫ ÃN˛oz “̄?

™Áå ¬yu\L, EÁú LN˛ Q\Ó∫ Nz̨
ƒwq N z̨ uÃ∫z N˛Áz  450 GãåÆå N˛Ázm Ãz
tzQ ∫“z “̄@ \§ EÁú ƒwq Ãz 11 ™y. tÓ∫
\ÁN˛∫, ƒwq Nz̨  uÃ∫z N˛Áz tzQzÊTz oÁz GãåÆå
N˛Ázm 300 §åoÁ “{@

A
30º

6 cm

5 cm

C

B

Ãz.™y.

Ãz.™y
.
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D

BA
30º

h

45º
C

11 m

EF

E§ “™ Æ“ tzQıTz uN˛ úz‰g N˛y HÂYÁF| N{̨ Ãz rÁo N˛y \Áoy “{@
EÁNw̨ uo Ãz, “™Êz úoÁ Y¬oÁ “{ uN˛

AB = 11 ™y.
CAD∠  = 30º

CBD∠  = 45º
™ÁåÁ uN˛ Q\Ó∫ Nz̨  úzg N˛y HÂYÁF| CD = h ™y.

     EÁ{∫ BC N˛y ¬©§ÁF| = x
AC = 11 + x

ufißÏ\ BDC Ãz

tan 45º = 
DC
BC

1 h x h
x

= ⇒ = ...(1)

ufißÏ\ ADC Ãz, tan 30º = 
DC
AC

 
1

113
h

x
=

+

11
3

xh +
=

11
3 3

hh = +

 
11

3 3
hh − =

( )3 1 11
3 3

h
−

=

( )
11
3 1

h =
−

  ™yb∫

ubõúmy: Q\Ó∫ Nz̨  úzg N˛y NĮ̈ ¬ HÂYÁF| CD + CE  “{ \“ÁÂ CE = AF, \Áz FÃ ¬gN˛y N˛y HÂYÁF| “{@

™y
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GtÁ“∫m-6.  LN˛ 30 ™yb∫ HÂYz ™Êut∫ Nz̨  tÁzåÁı EÁz∫ tÁz √ÆuMo Qgz “{ EÁ{∫ tzQoz “{ uN˛ ™Êut∫ Nz̨
uÃ∫z N˛Á GãåÆå N˛Ázm (angle of elevation ) N¿̨ ™∆: 30º EÁ{∫ 60º “{@ oÁz Gå tÁz √ÆuMoÆÁı Nz̨  §yY
N˛y tÓ∫y rÁo N˛yu\L@

“¬ : ™Êut∫ N˛y HÂYÁF| BD = 30 ™y.

ú“¬z √ÆuMo N˛Á GãåÆå N˛Ázm ∠BAD = 60º

™ÁåÁ uN˛ üs™ √ÆuMo EÁ{∫ ™Êut∫ Nz̨  §yY N˛y tÓ∫y,  AD = x EÁ{∫

tÓÃ∫z √ÆuMo EÁ{∫ ™Êut∫ N z̨ §yY N˛y tÓ∫y, CD = d

ΔBAD Ãz ΔBCD Ãz

tan 30º = 
BD
AB tan 60º =

BD
d

1 30
3 x
= 303

d
=

30 3x =  .......... (1)
30

3
d =  .......... (2)

(1) EÁ{∫ (2) Ãz tÁz √ÆuMoÆÁı Nz̨  §yY N˛y tÓ∫y = BC + BA = x + d

30 30 4 12030 3 40 3
3 3 3

×
= + = = =  ™yb∫

GtÁ“∫m-7. LN˛ ∫Á\™ÁT| Ã‰gN˛ (high way), LN˛ ™yåÁ∫ Nz̨  EÁáÁ∫ N˛y EÁz∫ \Áoy “{@ ™yåÁ∫ N z̨̨  uÃ∫z
ú∫ QgÁ ∫Á™´ÆÁ LN˛ N˛Á∫ N˛Áz Eƒå™å N˛Ázm (angle of depression) Ãz tzQoÁ “{@ N˛Á∫ LN˛ Ã™Áå
ƒzT Ãz ™yåÁ∫ N z̨̨  EÁáÁ∫ N˛y EÁz∫ EÁ ∫“y “{@ 6 ÃzN z̨lg ú≈YÁo N˛Á∫ N˛Á Eƒå™å N˛Ázm 60º úÁÆÁ
TÆÁ@ FÃ u§ÊtÏ Ãz N˛Á∫ tΩƒÁ∫Á ™yåÁ∫ Nz̨  EÁáÁ∫ oN˛ ú“ÏÂYåz Nz̨  u¬L u¬ÆÁ TÆÁ Ã™Æ rÁo N˛yu\L@
“¬ : ™ÁåÁ uN˛ 6 ÃzNı̨ g ™zÊ N˛Á∫ tΩƒÁ∫Á oÆ N˛y TF| tÓ∫y = AB = x ™y.

™yåÁ∫ N˛y HÂYÁF| CD = h ™y.
N˛Á∫ tΩƒÁ∫Á oÆ N˛y TF| ∆z  tÓ∫y BC = d ™y.
EÁ{∫ AC = AB + BC = (x + d) ™y.

∠ADP = ∠DAP = 30º (MÆÁı?)
∠BDP = ∠DBP = 60º (MÆÁı?)

ΔBCD Ãz

x
30º 60º

d
A

B

C

D
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PD

B A
30º

h

60º
C

d

30º
60º

CDtan 60º
BC

=

      3 h
d

=

3h d=          ...(1)

 ΔACD Ãz

CDtan 30º
AC

=

1
( )3

h
x d

=
+

( )
3

x dh +
= ...(2)

(1) EÁ{∫ (2) Ãz

3
3

x d d+
=

  x + d = 3d
x = 2d

2
xd =

‘x’ ™y. tÓ∫y oÆ N˛∫åz Nz̨  u¬Æz ¬TÁ Ã™Æ = 6 ÃzN˛lg
‘d’ ™y. tÓ∫y oÆ N˛∫åz Nz̨  u¬Æz ¬TÁ Ã™Æ,

i.e., 2
x  ™y. = 3 ÃzN˛lg

           E•ÆÁÃ - 12.2- 12.2- 12.2- 12.2- 12.2

1. LN˛ TV bÁƒ∫, ∫ÁÀoz Nz̨  LN˛ EÁz∫ GÜƒÁ|á∫ ut∆Á ™ı uÀso “{@ bÁƒ∫ Nz̨  uƒú∫yo ut∆Á ™ı, ∫ÁÀoz
Nz̨  tÓÃ∫y EÁz∫ uÀso uN˛Ãy u§ÊtÏ Ãz, ™yåÁ∫ Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 600 “{@ Få u§ÊtÏEÁzÊ Ãz
10 ™y. tÓ∫y ú∫ uÀso uN˛Ãy tÓÃ∫z u§ÊtÏ Ãz, \Áz bÁƒ∫ N˛Á EÁáÁ∫ EÁ{∫ üs™ u§ÊtÏ N˛Áz u™¬Áåz
ƒÁ¬y ∫zQÁ ú∫ “{, bÁƒ∫ Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 30º “{@ bÁƒ∫ N˛y HÂYÁF| EÁ{∫ ∫ÁÀoz N˛y
YÁ{gÁF| rÁo N˛yu\L@
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2. LN˛ 30 ™y. HÂYz ™Êut∫ Nz̨  u∆Q∫ N˛Áz, LN˛ 1.5 ™y. HÂYÁF| N˛Á ¬‰gN˛Á NĮ̈ Z tÓ∫y ú∫ uÀso
u§ÊtÏ Ãz tzQ ∫“Á “{@ GÃN˛y EÁÂQ Ãz ™Êut∫ Nz̨  u∆Q∫ N˛Á GãåÆå N˛Ázm 300 Ãz 600 oN˛ §joÁ
“{@ \{Ãz ƒ“ ™Êut∫ N˛y EÁz∫ Y¬oÁ “{@ GÃåz ™Êut∫ N˛y EÁz∫ uN˛oåy tÓ∫y oÆ rÁo N˛yu\L@

3. 2 ™y. HÂYz Y§Óo∫z ú∫ LN˛ úÏo¬Á (statue) ∫QÁ “{@ \™yå ú∫ uÀso uN˛Ãy Y§Ïo∫z Nz̨  uÃ∫z
N˛Á GãåÆå N˛Ázm 60º “{ EÁ{∫ FÃy u§ÊtÏ Ãz, Y§Ïo∫z Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 45º “{@ úÏo¬z
N˛y HÂYÁF| rÁo N˛yu\L@

4. uN˛Ãy ßƒå Nz̨  uÃ∫z Ãz, Ãz¬ bÁƒ∫ Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 60º “{ EÁ{∫ FÃNz̨  EÁáÁ∫ Ãz
Eƒå™å N˛Ázm 45º “{@ Æut bÁƒ∫ Ãz ßƒå N˛y tÓ∫y 7 ™y. “Áz oÁz bÁƒ∫ N˛y HÂYÁF| rÁo
N˛yu\L@

5. LN˛ 18 ™y.¬©§y oÁ∫, u§\¬y Nz̨  ÀoÊß Nz̨  ÃÁs \™yå Ãz GãåÆå N˛Ázm 30º §åÁoy “ÏF|,
§ÁÊáy TF| sy@ oÁ∫ N˛y ¬©§ÁF| N˛y EuáN˛oÁ Nz̨  N˛Á∫m, ƒ“ N˛Áby TF| EÁ{∫ \™yå Ãz 60º
GãåÆå N˛Ázm §åÁoy “ÏF| §ÁÊáy TF|@ oÁ∫ uN˛oåy ¬©§ÁF| Ãz N˛Áby TÆy?

6. LN˛ ™yåÁ∫ Nz̨  EÁáÁ∫ Ãz, uN˛Ãy ßƒå Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 30º “{ EÁ{∫ ßƒå Nz̨  EÁáÁ∫
Ãz ™yåÁ∫ Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 60º “{@ Æut ™yåÁ∫ N˛y HÂYÁF| 30 ™y. “Áz oÁz ßƒå N˛y
HÂYÁF| rÁo N˛yu\L@

7. Ã™Áå HÂYÁF| Nz̨  tÁz ÀoÊß, ™ÁT| Nz̨  tÁzåÁz EÁz∫ LN˛ tÓÃ∫z Nz̨  uƒú∫yo ut∆Á ™ı “{@ ™ÁT| 120
¢˛yb YÁ{gÁ “{@ ™ÁT| ú∫ FåNz̨  §yY uÀso uN˛Ãy u§ãtÏ Ãz ÀoÊßÁı Nz̨  uÃ∫z Nz̨  GãåÆå N˛Ázm
N¿̨ ™∆: 60º EÁ{∫ 30º “{@ ÀoÊß N˛y HÂYÁF| EÁ{∫ u§ãtÏ Ãz ÀoÊßÁz N˛y tÓu∫ÆÁÂ rÁo N˛yu\L@

8. tÁz u§ÊtÏ \Áz 4 ™y. EÁ{∫ 9 ™y. N˛y tÓ∫y ú∫ \“ÁÂ Ãz bÁƒ∫ Nz̨  u∆Q∫ N˛Á Gãåo N˛Ázm LN˛ tÓÃ∫z
Nz̨  úÓ∫N˛ “Áz oÁz bÁƒ∫ N˛y HÂYÁF| rÁo N˛yu\L@

9. \™yå ú∫ uÀso u§ÊtÏ A  Ãz \zb “ƒÁF| \“Á\ N˛Á GãåÆå N˛Ázm 60º “{@ 15 ÃzN˛lg GgÁå
Nz̨  ú≈YÁo, GãåÆå N˛Ázm 30º ™ı §t¬oÁ “{@ Æut “ƒÁF| \“Á\ 1500 3   ™yb∫ HÂYÁF| Ãz
GgÁå ß∫oÁ “{ oÁz “ƒÁF| \“Á\ N˛Á ƒzT rÁo N˛yu\L@ ( )3 1.732=

10. LN˛ ßƒå Nz̨  EÁáÁ∫ Ãz LN˛ ™yåÁ∫ Nz̨  u∆Q∫ N˛Á GãåÆå N˛Ázm  30º “{@ EÁ{∫ ™yåÁ∫ Nz̨
EÁáÁ∫ Ãz ßƒå Nz̨  u∆Q∫ N˛Á GãåÆå N˛Ázm 60º §åoÁ “{@ ™yåÁ∫ EÁ{∫ ßƒå N˛y HÂYÁFÆÁı
N˛Á EåÏúÁo MÆÁ “ÁzTÁ?
           ƒ{N˛u¡úN˛ E•ÆÁÃ
     [ Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“y “{ ]

1. LN˛  1.2 ™y. ¬©§y ¬gN˛y \™yå Ãz 88.2 ™y HÂYÁF| ú∫ “ƒÁ ™ı G‰g ∫“z TÏ£§Á∫z N˛Áz tzQoy
“{@ oÁz ¬gN˛y Nz̨  EÁÂQÁz Nz̨  ÃÁs TÏ£§Á∫z N˛Á GãåÆå N˛Ázm 60º ∫“oÁ “{@ NĮ̈ Z Ã™Æ ú≈YÁo
GãåÆå N˛Ázm 30º “ÁzoÁ “{@ GÃ EÊo∫Á¬ ™ı TÏ£§Á∫z tΩƒÁ∫Á oÆ N˛y TF| tÓ∫y rÁo N˛yu\L@
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2. oyå åÁƒ A, B, C Ãz ¬ÁFb “ÁHÃ Nz̨  u∆Q∫ N˛Á GãåÆå N˛Ázm N¿̨ ™∆: a, 2a, 3a “{@ Æut
A osÁ B Nz̨  §yY N˛y tÓ∫y x ™y. “Áz oÁz ¬ÁFb “ÁHÃ N˛y HÂYÁF| rÁo N˛yu\L@

3. LN˛ E¬™Á∫y N˛Á EÊo:ßÁT VåÁß (cuboidical) Nz̨  EÁN˛Á∫ ™ı “{ u\ÃN˛y ¬©§ÁF|, YÁ{gÁF| EÁ{∫
HÂYÁF| 1 :  2  : 1 EåÏúÁo ™zÊ “{@ EuáN˛o™ ¬©§ÁF| N˛y Zgy E¬™Á∫y Nz̨  ßyo∫ ∫Qy TÆy
“{ oÁz FÃ Zgy tΩƒÁ∫Á §ååz ƒÁ¬Á N˛Ázm uN˛oåÁ “ÁzTÁ?

4. cmoho Ho$ Jmoco {OZH$m Am`VZ 232842 go._r.3 h¡& CÝh| {nKcmH$a e§Hw$ AmH$ma _| ~Xcm J`m
{OgH$m {ef© H$moU 1200 hmo Vmo CgH$s D±$MmB© VWm AmYma kmV {H${OE?

5. {gÜX {H${OE {H$ EH$ g‘{Û~mhþ {Ì ŵO H$m úmoÌ’$c  A = a2 Sin θ  Cos
θ  Ohm± a  g‘mZ ŵOmAm| ‘| go EH$ ŵOm H$s cå~mB© h¡ Am¡a θ  g‘mZ
H$moUm| ‘o go EH$ H$moU H$m ‘mn h¡&

6 . g_H$moUr` d¥ÎmmH$ma ~ocZH$ma D±$MmB©  ‘h’ {ÌÁ`m ‘r’, dmcm Q>mda O_rZ na IS>m h¡& _mZcmo
{~ÝXþ  ‘p’ O_rZ na úm¡{VO aoIm _o§ h¡& VWm  ABC {eIa H$m AY©d¥Îmr` H$moZm h¡& Cg na
p H$m {ZH$Q>V_ {~ÝXþ B ho {~ÝXþ A VWm B na H$moU H«$_  45o Am¡a 60o hmo Vmo {gÜX {H${OE

3(1 3)
2

h
r

+
= .

       “™åz MÆÁ YYÁ| N˛y :

FÃ EÜÆÁÆ ™ı, “™åz uå©å §ÁoÁı N˛Áz újÁ@

1. (i) –u…b ∫zQÁ (line of sight) Æ“ uå∫yqN˛ Nz̨  EÁÂQ Ãz, GÃÃz tzQy \Áåz  ƒÁ¬y ƒÀoÏ ú∫
uÀso u§ÊtÏ oN˛ QÎYy TF| ∫zQÁ “Ázoy “{@

(ii) Eƒ¬ÁzN˛å N˛y TF| ƒÀoÏ N˛Á GãåÆå N˛Ázm, Æ“ –u…b∫zQÁ tΩƒÁ∫Á q{uo\ Nz̨  ÃÁs §åÁ
“ÏEÁ N˛Ázm “{ \§ ƒÀoÏ q{uo\ Ão“ Ãz Hú∫ ∫“oy “{, EsÁ|o ƒ“ uÀsuo \§ “™ ƒÀoÏ
tzQåz Nz̨  u¬L EúåÁ uÃ∫ HÂYÁ N˛∫oz “{@

(iii) Eƒ¬ÁzN˛å N˛y TF| ƒÀoÏ N˛Á Eƒå™å N˛Ázm, Æ“ –u…b∫zQÁ tΩƒÁ∫Á q{uo\ Nz̨  ÃÁs §åÁ
“ÏEÁ N˛Ázm “{ \§ ƒÀoÏ q{uo\ Ão“ Ãz åyYz ∫“oy “{, EsÁ|o ƒ“ uÀsuo \§ “™ ƒÀoÏ
tzQåz Nz̨  u¬L EúåÁ uÃ∫ åyYz Ï̂N˛Áoz “{@

2. uN˛Ãy ƒÀoÏ N˛y HÂYÁF| EsƒÁ ¬Ê§ÁF| LƒÊ tÁz ƒÀoÏEÁzÊ Nz̨  §yY N˛y tÓ∫y N˛Á uåáÁ|∫m
ufiN˛Ázmu™oyÆ EåÏúÁoÁı tΩƒÁ∫Á N˛∫ ÃN˛oz “{@

θ θ

a a
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13.1  13.1  13.1  13.1  13.1  üÀoÁƒåÁ

NĮ̈ ™Á∫ EÁ{∫ ÃÏáÁ LN˛ ÃÁs N{̨ ∫™ Qz¬åz Nz̨  u¬L b“¬ ∫“z sz@
NĮ̈ ™Á∫ : MÆÁ EÁú ÃÁzYoz “̄ uN˛ “™ \yoıTz?
ÃÏáÁ : “™Á∫z \yoåz Nz̨  50% EƒÃ∫ “{@ “™ \yo ÃN˛oz “̄@
NĮ̈ ™Á∫ : EÁú 50 üuo∆o N{̨ Ãz N˛“ ÃN˛oy “̄?

MÆÁ EÁú ÃÁzYoz “̄, ÃÏáÁ N˛Á N˛så Ã“y “{?
MÆÁ GÃNz̨  \yoåz Nz̨  EƒÃ∫ 50% “{?
FÃ EÜÆÁÆ ™ı, “™ LzÃz ü≈åÁı Nz̨  §Á∫z ™ı újıTz@ “™ ÃÊßÁƒåÁ, ÃÊßƒo:, ÃÊßÁu o EÁut ∆£tÁı

Nz̨  §Á∫z ™ı ßy YYÁ| N˛∫ıTz EÁ{∫ Fã“z N{̨ Ãz úu∫™Áumo N˛∫oz “̄ FÃN˛Á EÜÆÆå N˛∫ıTz? N˛qÁ 9 ™ı “™
VbåÁEÁzÊ Nz̨  §Á∫z ™ı új YÏNz̨  “{ \Áz EnÆuáN˛ EÃÊßƒåyÆ, Eo: EÃ©ßƒ “{? “™åz EMÃ∫, ßÁSÆ
Nz̨  §Á∫z ™z ßy újÁ “{@ ÃXYÁF| Æ“ “{ uN˛ N˛ÁzF| VbåÁ uN˛Ãy uƒ∆z  Ã™Æ ú∫ Vubo “Ázoy “{ FÃN˛Á
Es| Æ“ å“yÊ “{ uN˛ ünÆzN˛ Ã™Æ Vubo “ÁzTy@ FÃ E•ÆÁÃ ™ı, “™ ÃyQåz N˛Á üÆnå N˛∫ıTz uN N{̨ Ãz
VbåÁ N˛y ÃÊßÁƒåÁ N˛Áz úu∫™Áumo N˛∫ ÃN˛oz “{@

Æ“ ÃÊPÆÁn™N˛˛ øú Ãz úu∫™ÁumN˛∫m N˛Áz “y <üÁuÆN˛oÁ rÁo N˛∫åÁ> N˛“oz “{@

13.1.1 13.1.1 13.1.1 13.1.1 13.1.1 üÁuÆN˛oÁ MÆÁ “{? (What is Probability?)

LN˛ üÆÁzT tzuQL : LN˛ ÃÁ™ÁãÆ uÃMN˛Á 1000 §Á∫ GZÁ¬Á TÆÁ / 455 §Á∫ uYo  (head) EÁÆÁ
EÁ{∫ 545 §Á∫ úb (tail) EÁÆÁ@ Æut “™ uYo EÁåz N˛y ÃÊßÁƒåÁ N˛Áz rÁo N˛∫åz N˛Á üÆnå N˛∫oz “{

oÁz “™ N˛“ ÃN˛oz “{ uN˛ Æ“ 1000 ™ı 455 “{ EsƒÁ 455
1000  = 0.455 “{@

Æ“ üÁuÆN˛oÁ N˛Á EÁN˛¬å, 1000 §Á∫ uÃMN˛Á GZÁ¬åz Nz̨  ƒÁÀouƒN˛
üÆÁzT Nz̨  úu∫mÁ™Áı ú∫ EÁáÁu∫o “{@ Æ“ EÁÊN˛gz, üÁÆÁzuTN˛ EsƒÁ EÁåÏßuƒN˛
(experimental or empirical) üÁÆÁzuTN˛ üuÆN˛oÁLÂ, ƒÁÀouƒN˛ üÆÁzT Nz̨  úu∫mÁ™Áı
ú∫ EÁ{∫ ünÆzN˛ VbåÁ ™ı MÆÁ Vubo “ÁzoÁ “{ FÃNz̨  úÆÁ|õo Euß¬zQå ú∫
EÁáÁu∫o ∫“oy “{@ Æ“ üÁuÆN˛oÁLÂ Nz̨ ƒ¬ EÁÂN˛gz “{@ Æut FÃy üÆÁzT N˛Áz “™ úÏå:
1000 §Á∫ úÓm| N˛∫ıTz oÁz, “™ı uNĘ̂ uYo ußãå ãÆÁÊÃ (data) u™¬ ÃN˛oÁ “{, \Áz ußãå
üÁuÆN˛oÁ EåÏ™Áuåo tzoÁ “{@

Probability13 üÁuÆN˛oÁ
(Probability)

EÜÆÁÆ

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m
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uƒ≈ƒ Nz̨  uƒußãå ßÁTÁı Ãz §“Ïo Ãz √ÆuMoÆÁı åz FÃ üN˛Á∫ Nz̨  üÆÁzT uN˛L EÁ{∫ uYo EÁåz N˛y
ÃÊPÆÁ N˛Á Euß¬zQå uN˛ÆÁ@

GtÁ“∫m Nz̨  u¬L, EeÁ∫“ƒyÊ ∆oÁ£ty ™ı ¢¿̨ ıY üNw̨ uo - ƒ{rÁuåN˛ (naturalist) <N˛Á©bz gÁ §Ï¢˛Á}å>
åz LN˛ uÃMN˛Á 4040 §Á∫ GZÁ¬Á EÁ{∫ 2048 §Á∫ uYo EÁÆÁ@ FÃ uÀsuo ™ı, uYo EÁåz N˛y üÁÆÁzuTN˛

üÁuÆN˛oÁ 2048
4040  = 0.507 sy@

u§¿bzå Ãz J.E. Nz̨ ∫yYåz uÃMNz̨  Nz̨  10,000 GZÁ¬åz Ãz 5067 uYo EÁåz N˛Á Euß¬zQå uN˛ÆÁ

sÁ@ FÃ uÀsuo ™ı, uYo EÁåz N˛y üÁÆÁzuTN˛ üÁuÆN˛oÁ 5067
10000  = 0.5067 sy@

ÃÁÊuPÆN˛y uƒtΩ <N˛Á¬| uúEÃ|å> EÁ{∫ EuáN˛ Ã™Æ u§oÁN˛∫ LN˛ uÃMN z̨ N˛Áz 24000 §Á∫
GZÁ¬Á@ GÃz 12012 §Á∫ uYo üÁõo “ÏL@ FÃ o∫“ GÃNz̨  tΩƒÁ∫Á üÁõo “ÏF| uYo EÁåz N˛y üÁÆÁzuTN˛
üÁuÆN˛oÁ 0.5005 sy@

E§, ™Áå ¬yu\L, “™ ü≈å N˛∫oz “{, <Æut üÆÁzT EÁTz §jÁÆÁ TÆÁ> N˛u“L, LN˛ u™¬yÆå
§Á∫ oN˛, EsƒÁ tÃ u™¬yÆå §Á∫? oÏ©“z Eão§Áz|á Ãz ¬TzTÁ uN˛ \{Ãz GZÁ¬åz N˛y ÃÊPÆÁ §joy “{,

uYo EÁåz N˛y üÁÆÁzuTN˛ üÁuÆN˛oÁ ÃÊPÆÁ 0.5 = 
1
2  Nz̨  N˛∫y§ “Ázoy “{@ Æ“ ÃÊPÆÁ uYo EÁåz (ÆÁ úb

EÁåÁ) N˛y Ã{tΩáÁuãoN˛ üÁuÆN˛oÁ rÁo N˛∫ıTz@
Æ“ EÜÆÁÆ, uN˛Ãy VbåÁ N˛Á Ã{tΩáÁuãoN˛˛ (uY∫Ã©™o ßy N˛“¬Áoy “{@) (theoretical, also

called classical) üÁuÆN˛oÁ Nz̨  u¬L üÀoÁƒåÁ “{@ E§, “™ FÃ ÃÊN˛¡úåÁ ú∫ EÁáÁu∫o Ã∫¬
Ã™ÀÆÁEÁzÊ ú∫ YYÁ| N˛∫ıTz@

13.2 13.2 13.2 13.2 13.2 üÁuÆN˛oÁ - LN˛ uÃtΩáÁão N˛Á EußT™ (Probability – A Theoretical Approach)

“™ uå©å uÀsuo Nz̨  §Á∫z ™ı ÃÁzYıTz@ ™Áå ¬yu\L, LN˛ <ÀƒXZ EÁ{∫ Àú…b> (fair) uÃMN˛Á EsÁ|oΩ
Æ“ Ã™u™o “{ oÁuN˛ Æ“ÁÂ N˛ÁzF| N˛Á∫m å“y §åoÁ “{ ƒ“ GZÁ¬åz Nz̨  ú≈YÁo uN˛Ãy LN˛ EÁz∫ ú∫
tÓÃ∫y EÁz∫ Ãz EuáN˛ §Á∫ uT∫oÁ “{@

uÃMNz̨  Nz̨  FÃ TÏmá™| N˛Áz “™ <Eåuß™o> (unbiased) N˛“oz “{@ ∆£tÁƒ¬y <ÆÁ–uXZN˛ øú> N˛Á
Es| “{, uÃMNz̨  N˛Á uN˛Ãy “Àoqzú ÆÁ fiÏub Nz̨  u§åÁ, åyYz uT∫åÁ@ FÃ üN˛Á∫ Nz̨  üÆÁzT ÆÁtwuXZN˛ üÆÁzT
“Ázoy “{@(Æ“ÁÂ “™ uÃMNz̨  N˛Á LN˛ N˛Áz∫ (edge) ú∫ e“∫åz N˛y ÃÊßÁuƒoÁ N˛Áz ∫tΩt N˛∫oz “{ \Áz ÃÊßƒ “{,
\{Ãz üuo uÃMN˛Á ∫zo ú∫ uT∫oÁ “{@) “™ Æ“ ™Áåoz “{ uN˛ úu∫mÁ™, uYo ÆÁ úb, Ã™üÁuÆN˛ “{@

FÃ EÜÆÁÆ ™ı, üÁuÆN˛oÁ N˛Á ™Ó¬ onƒ \Áååz Nz̨  u¬L, “™ ™Áåoz “{ uN˛ Ãßy üÆÁzT Nz̨
Ã™üÁuÆN˛ úu∫mÁ™ ∫“oz “̄@ E§, “™ \Áåoz “{ uN˛ VbåÁ E N˛y üÁÆÁzuTN˛ EsƒÁ EÁåÏßuƒN˛
üÁuÆN˛oÁ,

P(E) =
ú∫yqmÁı N˛y ÃÊPÆÁ u\Ã™z VbåÁ uƒtΩÆ™Áå “{

NĮ̈ ¬ ú∫yqmÁı N˛y ÃÊPÆÁ
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Æ“ N˛yu\L@
  a. uå©å ™Êz Ãz N˛Á{å Ãz üÆÁzT Nz̨  úu∫mÁ™ Ã™üÁuÆN˛ “{?

1. LN˛ úÁÊÃz N˛Áz ¢ı̨ N˛åz ú∫ 1, 2, 3, 4, 5 ÆÁ 6 EÊN˛ EÁåÁ@
2. LN˛ s{¬y ™ı 5 ¬Á¬ Tıt, 4 åy¬z Tıt EÁ{∫ 1 N˛Á¬Á Tıt “{@ FÃ™ı Ãz ußãå ∫ÊT N˛Á Tıt YÏååÁ@
3. N{̨ ∫™ Nz̨  Qz¬ ™z \yoåÁ
4. tÁz EÊN Ą́z N y̨ ÃÊPÆÁ ™ı, FN Ą́F| Nz̨  ÀsÁå ú∫ YÆå uN˛ÆÁ “ÏEÁ EÊN˛ 0, 1, 2, 3, 4, 5, 6, 7, 8 EsƒÁ 9 “Áz ÃN˛oÁ

“{@
5. LN˛ s{¬y ™ı 10 ¬Á¬ Tıt, 10 åy¬z Tıt EÁ{∫ 10 N˛Á¬z Tıt “{@ FÃ™z Ãz ußãå ∫ÊT Nz̨  Tıt YÏå ¬zåÁ@
6. \Ï¬ÁF| Nz̨  LN˛ uƒ∆z  utå ™ı §∫ÃÁo “ÁzåÁ?

  b.  MÆÁ ünÆzN˛ üÆÁzT Nz̨  úu∫mÁ™ Ã™üÁuÆN˛ “{?
  c. 5 GtÁ“∫m LzÃz tyu\L u\ÃNz̨  Ã™üÁuÆN˛ úu∫mÁ™ “Áz EÁ{∫ 5 GtÁ“∫m LzÃz tyu\L u\åNz̨  Ã™ üÁuÆN˛

úu∫mÁ™ å “Áz@

               uN¿̨ ÆÁN˛¬Áú

  (i) N Ą́zF| LN˛ uÃMN Ą́ ¬yu\L@ GÃz GZÁu¬L@ 50 §Á∫, 100 §Á∫, 150 §Á∫ EÁ{∫ uYo EÁåz N y̨ osÁ úb EÁåz N y̨ ÃÊPÆÁ
N˛y uTåoy N˛yu\L@ EÁúNz̨  uå∫yqmÁı N˛y ÃÊPÆÁ N˛Áz uå©å ÃÁ∫my ™z u¬uQL :-

N¿̨ . üÆÁzT N˛y uYo EÁåz N˛y uYo EÁåz N˛y úb EÁåz N˛y úb EÁåz N˛y
ÃÊPÆÁ ÃÊPÆÁ ÃÊPÆÁ üÁuÆN˛oÁ ÃÊPÆÁ üÁuÆN˛oÁ

1. 50

2. 100

3. 150

EÁú MÆÁ tzQoz “{? Àú…bo: üÆÁzT N˛y ÃÊPÆÁ §joy “{, uYo EÁåz N˛y EsƒÁ úb EÁåz N˛y

üÁuÆN˛oÁ 50% EsƒÁ 1
2  oN˛ ú“ÏÂYoy “{@ Æ“ üÁuÆN˛oÁ N˛Á EÁåÏßuƒN˛ uƒ≈¬z m, ünÆzN˛ VbåÁ

N˛Áz ¬ÁTÓ N˛∫ ÃN˛oz “{ u\Ã™ı üÆÁzT EuáN˛ §Á∫ tÁz“∫ÁÆÁ \Á ÃN˛oÁ “{@

üÁuÆN˛oÁ EÁ{∫ üuoøúm (Modelling)

üÆÁzT §Á∫-§Á∫ tÁz“∫Áåz Nz̨  u¬L \Áz EÁƒ≈ÆN˛oÁLÂ “Ázoy “{, GÃNz̨  ßy NĮ̈ Z üuo§Êá ∫“oz “{@
\{Ãz ƒ“ §“Ïo QYy|¬Á EsƒÁ §“Ïo Ãy uÀsuoÆÁı ™ı EÃÁÜÆ ßy “Áz ÃN˛oÁ “{@ ÆtΩÆuú, uÃMNz̨
N˛Áz GZÁ¬åÁ EsƒÁ úÁÊÃz N˛Áz ¢ı̨ N˛åz Nz̨  üÆÁzT ™ı, Æ“ N˛ÁÆÁ|uãƒo EXZy o∫“ Ãz “ÏEÁ uN˛ãoÏ Nw̨ ufi™
GúT¿“ üqzuúo N˛∫åz N z̨ üÆÁzT N˛Áz MÆÁ “™ tÁz“∫Á ÃN˛oz “{?
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  üqzuúo N˛∫oz Ã™Æ FÃNz̨  EÃ¢˛¬oÁ N˛y “™ EÁåÏßuƒN˛ üÁuÆN˛oÁ N˛y TmåÁ N˛∫åz Nz̨  u¬L üÆÁzT tÁz“∫Á ÃN˛oz
“{? EsƒÁ ßÓNĘ̂ ú ™ı §“Ï™Êu\¬y F™Á∫o ÜƒÊÃ “Ázåz N˛y EÁåÏßÁuƒN˛ üÁuÆN˛oÁ N˛y TmåÁ Nz̨  u¬L MÆÁ “™ ßÓNĘ̂ ú N˛y
VbåÁ N˛Áz tÁz“∫Á ÃN˛oz “{? Få üÁuÆN˛oÁEÁzÊ N˛Áz rÁo N˛∫åz Nz̨  u¬L “™ LzÃy Tuouƒuá N˛y üuoNw̨ uo §åÁoz “{ EÁ{∫
Ã™üÁuÆN˛ úu∫mÁ™Áı N˛y EÁz∫ TuouƒuáÆÁı N˛Á EÁÊN˛¬å N˛∫åz Nz̨  u¬L GúÆÁzT ™ı ¬Áoz “{@ LzÃy üuoNw̨ uoÆÁÂ \ub¬
∫“oy “{ EÁ{∫ ßuƒ…ÆƒÁmy osÁ úu∫mÁ™Áı tΩƒÁ∫Á ü™Áumo “Ázoy “{@ ™Á{Ã™ N Ą́ EåÏ™Áå, YÏåÁƒ Nz̨  úu∫mÁ™, \åÃÊPÆÁ
N˛y gz™ÁT¿Á¢˛y (\åÃÁÊuPÆN˛y) ßÓNĘ̂ ú, ¢˛¬Ã N˛Á GnúÁtå, EÁut Ãßy LzÃy üuoNw̨ uoÆÁı EÁ{∫ GåN˛y úÓƒ| ÃÓYåÁEÁzÊ
ú∫ EÁáÁu∫o “Ázoz “{Ê@

<Ã™üÁuÆN˛ úu∫mÁ™Áı N˛y EußN˛¡úåÁ> (\Áz Hú∫ tzQz TÆz tÁz GtÁ“∫mÁı ™ı uÃMN˛Á EÁ{∫ úÁÊÃÁ) LzÃy §“Ïo Ãz
GtÁ“∫mÁı ™ı ƒ{á “{) EußáÁ∫mÁÁEÁzÊ ™ı Ãz LN˛ “{ \Áz “™ı uN˛Ãy VbåÁ N˛y üÁuÆN˛oÁ N˛y uå©å úu∫ßÁ Á Nz̨  u¬L üzu∫o
N˛∫oy “{@ VbåÁ N˛y Ã{tΩáÁÊuoN˛ üÁuÆN˛oÁ N˛Á üÁuÆN˛oÁ (uY∫Ã©™o üuÆN˛oÁ ßy N˛“¬Áoy “{), P(T) \{Ãz u¬Qoz “{,
N˛Áz úu∫ßÁu o uN˛ÆÁ \ÁoÁ “{,

P(T) =

\“ÁÂ “™ ™Áåoz “{ uN˛ üÆÁzT Nz̨  Ãßy úu∫mÁ™ Ã™üÁuÆN˛ “̄@ ÃÁ™ÁãÆo:, <Ã{tΩáÁÊuoN˛
üÁuÆN˛oÁ> N˛Áz “™ <üÁuÆN˛oÁ> Nz̨  \{Ãz G¡¬zQ N˛∫oz “{@
 üÁuÆN˛oÁ N˛y úu∫ßÁ Á, 1795 ™ı uúÆ∫y Ãy™å ¬Á¡úÁÃ< tΩƒÁ∫Á ty TÆy@.

üÁuÆN˛oÁ N˛y úu∫N˛¡úåÁ N˛Á üÁ∫Êß 16 ƒy ∆oÁ£ty ™ı “ÏEÁ \§ LN˛
FbÁu¬Æå ßÁ{uoN˛ ƒ{rÁuåN˛ EÁ{∫ Tumor J. N˛Ág|åzå FÃ uƒ Æ ú∫, ‘The
Book on Games of Chance’ Ãƒ|üs™ úÏÀoN˛ u¬QÁ@ \z©Ã §åÁ|¬y (1654
-1705), L. t-™Á}Æƒ∫(1667-1754), EÁ{∫ uúÆ∫y Ãy™å ¬Áõ¬ÁÃ tΩƒÁ∫Á FÃ
qzfi ™ı ™“nƒúÓm| ÆÁzTtÁå ∫“Á@

ƒo|™Áå N˛Á¬ ™ı (“Á¬ “y ™z) üÁuÆN˛oÁ N˛Á GúÆÁzT √ÆÁúN˛ øú Ãz
§“Ïo Ãz qzfiÁı ™ı N˛∫ ∫“z “{ \{Ãz \yƒuƒrÁå, Es|∆ÁÀfi, EÁåÏƒÊu∆N˛y ∆ÁÀfi,
ßÁ{uoN˛y, Ã™Á\ uƒrÁå, EÁut@

13.3  13.3  13.3  13.3  13.3  ú∫Àú∫ Eúƒ\y| VbåÁLÂ (Mutually Exclusive Events)
Æut LN˛ uÃMN˛Á GZÁ¬Á TÆÁ, “™ uYo ÆÁ úb üÁõo N˛∫oz “{ uN˛ãoÏ tÁzåÁz å“y@ FÃyo∫“, Æut

GXY uƒtΩÆÁ¬Æ Nz̨  uN˛Ãy LN˛ uƒtΩÆÁsy| N˛Á YÆå uN˛ÆÁ TÆÁ oÁz ƒ“ 6, 7, 8, 9 EÁ{∫ 10 ƒy N˛qÁEÁzÊ ™z
Ãz uN˛Ãy LN˛ N˛qÁ N˛Á “ÁzTÁ, uN˛ãoÏ tÁz ÆÁ EuáN˛ N˛qÁEÁzÊ N˛Á å“y “Áz ÃN˛oÁ@ Få tÁzåÁz GtÁ“∫mÁı ™ı,
LN˛ VbåÁ N˛Á Vubo “ÁzåÁ, EãÆ VbåÁEÁzÊ N˛Áz Vubo “Ázåz Ãz ∫ÁzN˛oÁ “{@ LzÃy VbåÁLÂ, ú∫Àú∫ Eúƒ\y|
VbåÁLÂ N˛“¬Áoy “{@

uN˛Ãy üÆÁzT Nz̨  tÁz ÆÁ EuáN˛ VbåÁLÂ, \“ÁÂ LN˛ VbåÁ N˛Á Vubo “ÁzåÁ, ∆z  Ãßy VbåÁEÁzÊ
N˛Áz Vubo “Ázåz Ãz ∫ÁzN˛oÁ “{, ú∫Àú∫ Eúƒ\y| VbåÁLÂ N˛“¬Áoy “{@ FÃ EÜÆÁÆ ™ı otão∫ uƒÀowo ªú
™ı FÃN˛y YYÁ| N˛∫ızTz@

Pierre Simon Laplace
(1749 – 1827)

        T Nz̨  EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ E
üÆÁzT Nz̨  Ãßy ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ
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13.4.1  13.4.1  13.4.1  13.4.1  13.4.1  üÁuÆN˛oÁ rÁo N˛∫åÁ:

VbåÁEÁzÊ N˛y üÁuÆN˛oÁ “™ N{̨ Ãz rÁo N˛∫oz “{ \Áz Ã™üÁuÆN˛ “{? “™ ™Áå ¬zoz “{ uN˛ uÃMNz̨  N˛Áz
GZÁ¬åÁ> Æ“ VbåÁ GÃ üÆÁzT Nz̨  ÃÁs \Ïgy “{ \“ÁÂ Ã™üÁuÆN˛ N˛y EƒáÁ∫mÁ Ã“y “{@ EÁTz §jåz Nz̨  u¬L,
“™z úoÁ “{ uN˛, ünÆzN˛ VbåÁ ™ı tÁz úu∫mÁ™ ÃÊßƒ “{@ Æ“ úu∫mÁ™Áı N˛Á Ã™ÏÄÁÆ üuot∆| Ã™u…b (sample space)
N˛“¬Áoy “{@ “™ N˛“ ÃN˛oz “{ uN˛ LN˛ §Á∫ uÃMN˛Á GZÁ¬åz N˛y VbåÁ ™ı, üuot∆| Ã™u…b {H, T} ∫“oy “{@
s{¬y ™Êz Ãz LN˛ Tıt uåN˛Á¬åz N˛y VbåÁ ™ı üuot∆| Ã™u…b  {R, B, Y, W} “{ Æut s{¬y ™ı ¬Á¬, åy¬z, úy¬z EÁ{∫
Ã¢z̨ t Tıt ∫Qz “{@ úÁÊÃz N˛Áz ¢ı̨ N˛åz N˛y VbåÁ Nz̨  u¬L üuot∆| Ã™u…b MÆÁ  “ÁzTy?

Æ“ N˛yu\L@

5 uÀsuoÆÁı N˛Áz ÆÁt N˛yu\L u\Ã™ı Ã™üÁuÆN˛ VbåÁLÂ “{ EÁ{∫ üuot∆| Ã™u…b rÁo N˛yu\L@

  E§ “™, Ã™üÁuÆN˛ VbåÁEÁzÊ N y̨ üÁusN˛oÁ rÁo N˛∫åz N Ą́ üÆnå N˛∫oz “{@ VbåÁLÂ ú∫Àú∫ Eúƒ\y “{@

GtÁ“∫m-1. Æut uÃMN˛Á 1 §Á∫ GZÁ¬Á TÆÁ oÁz uYo EÁåz N˛y üÁuÆN˛oÁ rÁo N˛yu\L@ úb EÁåz N˛y
üÁuÆN˛oÁ ßy rÁo N˛yu\L@

“¬:  LN˛ §Á∫ uÃMN˛Á GZÁ¬åz Nz̨  üÆÁzT ™ı, ÃÊßÁ√Æ úu∫mÁ™Áı N˛y ÃÊPÆÁ tÁz - uYo (H)  EÁ{∫ úb (T)
“{@ ™ÁåÁ uN˛, <uYo EÁåÁ> VbåÁ E “{@ E (EsÁ|o uYo EÁåÁ) N˛Áz EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ “{@

FÃu¬L, P(E) = P (uYo) =        = 
1
2

FÃyo∫“, Æut  F  = <úb EÁåz> N˛y VbåÁ “{, o§

P(F) = P(úb) = 
1
2  (MÆÁı? EåÏ™Áå ¬TÁFL@)

GtÁ“∫m-2. LN˛ s{¬y ™ı ¬Á¬, åy¬z EÁ{∫ úy¬z Tıt ∫Qz “{, Ãßy Tıt Ã™Áå EÁN˛Á∫ Nz̨  “{@ s{¬y
™ı å tzQoz “ÏL FÃ™ı Ãz LN˛ Tıt ™ÁåÃÁ åz GeÁ u¬ÆÁ@ GÃNz̨  tΩƒÁ∫Á uåN˛Á¬Á TÆÁ Tıt (i) úy¬Á (ii)
¬Á¬ (iii) åy¬Á ∫“åz N˛y üÁuÆN˛oÁ rÁo N˛yu\L@
“¬:  ™ÁåÃÁ s{¬y ™ı å tzQoz “ÏL Tıt §Á“∫ uåN˛Á¬oy “{@ FÃu¬L GÃNz̨  tΩƒÁ∫Á FÃ™z Ãz N˛ÁzF| ßy
LN˛ Tıt uåN˛Á¬åÁ Ã™üÁuÆN˛ “{@

™ÁåÁ uN˛, VbåÁ Y Æ“ uåN˛Á¬Á TÆÁ Tıt úy¬Á “{,
 VbåÁ B Æ“ <uåN˛Á¬Á TÆÁ Tıt åy¬Á ∫“åÁ> “{@ EÁ{∫ VbåÁ R Æ“ <uåN˛Á¬Á TÆÁ Tıt ¬Á¬ ∫“åÁ< “{@
E§, Ãßy ÃÊßÁ√Æ úu∫mÁ™Áı N˛y ÃÊPÆÁ  = 3.

(i) VbåÁ Y N˛y EåÏNǪ́ ¬ VbåÁEÁzÊ N˛y ÃÊPÆÁ  = 1 FÃu¬L, P(Y) = 
1
3 , FÃy o∫“, P(R) = 

1
3  EÁ{∫

P(B) = 
1
3

 E Nz̨  EåÏNĮ̈ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ
ÃÊßÁ√Æ úu∫mÁ™Áı N˛y ÃÊPÆÁ
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ubõúmy :

1. uN˛Ãy üÆÁzT ™ı VbåÁ u\ÃN˛Á Nz̨ ƒ¬ LN˛ úu∫mÁ™ “Áz, ÃÁáÁ∫m VbåÁ N˛“¬Áoy “{@
GtÁ“∫m 1 ™z, E EÁ{∫ F tÁzåÁz VbåÁLÂ, ÃÁáÁ∫m VbåÁLÂ “̄@ FÃy üN˛Á∫ GtÁ“∫m- 2 ™ı
oyåÁz VbåÁLÂ Y, B EÁ{∫ R ÃÁáÁ∫m VbåÁLÂ “{@

2. GtÁ“∫m 1 ™ı, “™ tzQoz “{ uN˛ : P(E) + P(F) = 1
GtÁ“∫m 2, ™ı, “™ tzQoz “{ uN˛ : P(Y) + P(R) + P(B) = 1.

Æut “™ Ãßy ÃÁáÁ∫m VbåÁEÁzÊ N˛y üÁuÆN˛oÁ rÁo N˛∫oz “{ EÁ{∫ GåN˛Á ÆÁzT N˛∫oz “{,
“™z ÆÁzT 1 üÁõo “ÁzTÁ@

3. úÁÊÃÁz N˛Áz ¢ı̨ N˛åz \{Ãy VbåÁEÁzÊ ™z, 3 Ãz N˛™ EÊN˛ EÁåz N˛y EÁ{∫ 3 EÁåz N˛y osÁ GÃÃz
EuáN˛ EÊN˛ EÁåz N˛y VbåÁLÂ, Ãßy Ã©ßƒ úu∫mÁ™Áı N˛y ÃÁáÁ∫m VbåÁLÂ å“y “{@ tÁz
uÃMN˛Áı N˛Áz LN˛ ÃÁs GZÁ¬åz ú∫ {HH}, {HT}, {TH} EÁ{∫ {TT} VbåÁLÂ ÃÁáÁ∫m “{@

GtÁ“∫m-3. ™Áå ¬yu\L “™ úÁÊÃz N˛Áz LN˛ §Á∫ ¢z̨ ÊN˛oz “{@ (i) 4 Ãz EuáN˛ ÃÊPÆÁ EÁåz N˛y üÁuÆN˛oÁ
MÆÁ “ÁzTy?(ii) 4 Nz̨  §∫Á§∫ EsƒÁ 4 Ãz N˛™ ÃÊPÆÁ EÁåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

“¬: (i) LN˛ Eƒußåo (unbaised) úÁÊÃÁz N˛Áz ¬Ï‰jN˛Áåz ú∫,

üuot∆| Ã™u…b (sample space) S = {1, 2, 3, 4, 5, 6}

úu∫mÁ™Áı N˛y ÃÊPÆÁ n(S) = 6

4 Ãz EuáN˛ ÃÊPÆÁ Nz̨  u¬L FuXZo

úu∫™Ám (out come) E = {5, 6}

FuXZo úu∫mÁ™Áı N˛y ÃÊPÆÁ n(E) = 2

üÁuÆN˛oÁ P(E) = 
2
6  = 

1
3

(ii) ™ÁåÁ uN˛  4 Nz̨  §∫Á§∫ EsƒÁ 4 Ãz N˛™ ÃÊPÆÁ EÁåz N˛y VbåÁ F “{@
üuot∆| Ã™u…b S = {1, 2, 3, 4, 5, 6}

úu∫mÁ™Áı N˛y ÃÊPÆÁ n(S) = 6

4 Ãz N˛™ ÆÁ 4 Nz̨  §∫Á§∫ ÃÊPÆÁ F = {1, 2, 3, 4}

Nz̨  u¬L FuXZo úu∫mÁ™
FuXZo úu∫mÁ™Áı N˛y ÃÊPÆÁ n(F) = 4

üÁuÆN˛oÁ P(F) = 
4
6  = 

2
3
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ubõúmy : MÆÁ Hú∫ Nz̨  GtÁ“∫m ™ı VbåÁLÂ E EÁ{∫ F, ÃÁáÁ∫m VbåÁLÂ “{?
å“y, Æz ÃÁáÁ∫m VbåÁLÂ å“y “{@ VbåÁ E  Nz̨  2 úu∫mÁ™ “{ EÁ{∫ VbåÁ F Nz̨  4 úu∫mÁ™ “{@

13.4.2 13.4.2 13.4.2 13.4.2 13.4.2 úÓ∫N˛ (complementary) VbåÁLÂ EÁ{∫ üÁuÆN˛oÁ
FÃNz̨  úÓƒ| Qlg ™ı “™åz ÃÁáÁ∫m VbåÁEÁzÊ Nz̨  §Á∫z ™ı újÁ@ ooΩú≈YÁo GtÁ“∫m-3 ™ı, “™åz

VbåÁEÁzÊ N˛y üÁuÆN˛oÁ N˛y TmåÁ N˛y \Áz ÃÁáÁ∫m VbåÁ å“y “{@ “™åz tzQÁ,

P(E) + P(F)  = 
1
3  + 

2
3  = 1

Æ“ÁÂ ‘F’ 'E å“y' Nz̨  Ã™Áå “{ MÆÁıuN˛ Æ“ÁÂ Nz̨ ƒ¬ tÁz VbåÁLÂ “{@
VbåÁ 'E å“y' N˛Áz “™  E  tΩƒÁ∫Á ÃÓuYo N˛∫oz “{@ Æ“ VbåÁ E N˛y úÓ∫N˛ VbåÁ N˛“¬Áoy “{@
FÃu¬L, P(E) + P(E å“y) = 1

i.e., P(E) + P( E ) = 1, \Áz “™ı tzoÁ “{, P( E ) = 1 - P(E).
ÃÁ™ÁãÆo:, Æ“ Ã“y “{ uN˛ VbåÁ E Nz̨  u¬L, P( ) = 1 – P(E)

Æ“ N˛yu\L@

  (i) MÆÁ uY (head) EÁåz N˛Á úÓ∫N˛ úb (tail) EÁåÁ “{? N˛Á∫m tyu\L@
  (ii) úÁÊÃz Nz̨  GtÁ“∫m ™ı MÆÁ 1 EÁåz N˛Á úÓ∫N˛ 2, 3, 4, 5, 6? EÁåz N˛y VbåÁEÁzÊ N˛Á úÓ∫N˛ “{?

EÁúNz̨  G∫ Nz̨  u¬L N˛Á∫m tyu\L@
  (iii) VbåÁEÁzÊ Nz̨  5 åÆz ÆÏS™Áı N˛Áz u¬uQL \Áz úÓ∫N˛ “{@
13.4.3  13.4.3  13.4.3  13.4.3  13.4.3  EÃ©ßƒ (impossible) EÁ{∫ uåu≈Yo (certain) VbåÁLÂ

úÁÊÃz, u\ÃNz̨  úw…bÁı ú∫ 1, 2, 3, 4, 5, 6 FÃ üN˛Á∫ EÊuN˛o uN˛ÆÁ “{, N˛Áz ¢ı̨ N˛åz Nz̨  §Á∫z ™ı uå©å
u¬uQo EÊ∆Áz N˛Áz EÊ∆Áz N˛Áz Ã™u^L@
(i) úÁÊÃz N˛Áz LN˛ §Á∫ ¢ı̨ N˛åz ú∫ 7 ÃÊPÆÁ EÁåz N˛y üuÆN˛oÁ MÆÁ “ÁzTy?

“™ \Áåoz “{ uN˛ FÃ úÁÊÃz N˛Áz LN˛ §Á∫ ¢ı̨ N˛åz ú∫ Nz̨ ƒ¬ 6 úu∫mÁ™ ∫“oz “{@ Æz úu∫mÁ™  1,
2, 3, 4, 5 EÁ{∫ 6 “{@ MÆÁıuN˛ úÁÊÃz ú∫  7  Ãz EÊuN˛o N˛ÁzF| ßy úw…b å“y “{, 7 Nz̨  EåÏNǪ́ ¬ N˛ÁzF| úu∫mÁ™
å“y “{@ EsÁ|o FÃ o∫“ Nz̨  úu∫mÁ™Áı N˛y ÃÊPÆÁ ∆ÓãÆ “{@ EãÆ ∆£tÁı ™ı, úÁÊÃz N˛Áz LN˛ §Á∫ ¢ı̨ N˛åz
ú∫,  7 Nz̨  EåÏNǪ́ ¬ N˛ÁzF| úu∫mÁ™ å“y “{@ EsÁ|o FÃ o∫“ Nz̨  úu∫mÁ™Áı N˛y ÃÊPÆÁ ∆ÓãÆ “{@ EãÆ ∆£tÁı

™ı, úÁÊÃz N˛Áz LN˛ §Á∫ ¢ı̨ N˛åz ú∫ 7 EÁåÁ EÃ©ßƒ “{@ FÃu¬L P(E )= 
0
6  = 0

EsÁ|o, VbåÁ \Áz Vbåz ™ı E∆MÆ “{, N˛y üÁuÆN˛oÁ ∆ÓãÆ ∫“oy “{@ LzÃy VbåÁ, <EÃÊßƒ
VbåÁ> N˛“¬Áoy “{@
(ii) úÁÊÃz N˛Áz LN˛ §Á∫ ¢ı̨ N˛åz ú∫ 6 EsƒÁ 6 Ãz N˛™ ÃÊPÆÁ EÁåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
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MÆÁıuN˛ úÁÊÃz Nz̨  ünÆzN˛ úw…b ú∫ 6 ÆÁ 6 Ãz N˛™ ÃÊPÆÁ EÊuN˛o “{, FÃu¬L úÁÊÃz N˛Áz LN˛ §Á∫
¢ı̨ N˛åz ú∫ “™z∆Á “™z FÃ™z Ãz LN˛ ÃÊPÆÁ üÁõo “ÁzTy, Æ“ uåu≈Yo “{@ Eo:, EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y
ÃÊPÆÁ, Ãßy ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ Nz̨  Ã™Áå “ÁzTy, \Áz  6 “{@

FÃu¬L, VbåÁ \Áz uåu≈Yo “{, uN üÁuÆN˛oÁ 1 “ÁzTy@ LzÃy VbåÁ, <uåu≈Yo VbåÁ>
(certain event or sure event) N˛“¬Áoy “{@
ubõúmy : üÁuÆN˛oÁ  P(E) Nz̨  úu∫ßÁ Á Nz̨  EåÏÃÁ∫, “™ tzQoz “{ uN˛ EÊ∆ (VbåÁ E Nz̨  EåÏNǪ́ ¬
úu∫mÁ™Áı N˛y ÃÊPÆÁ) “™z∆Á “∫ (Ãßy ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ) Ãz N˛™ ∫“oy “{@
FÃu¬L  0 ≤ P(E) ≤ 1

     üÆnå N˛yu\L@

  1. §Á¬N˛ Nz̨  úÁÃ LN˛ úÁÊÃÁ “{ u\ÃNz̨  6 úw…bÁı ú∫ Eq∫ A, B, C, D, E EÁ{∫ F EÊuN˛o “{@ úÁÊÃz
N˛Áz LN˛ §Á∫ ¢ı̨ N˛Á TÆÁ@ (i) A (ii) D EÁåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

  2. uå©å ™ı Ãz N˛Á{åÃy, uN˛Ãy VbåÁ N˛y üÁuÆN˛oÁ å“y “Áz ÃN˛oy “{?
(a) 2.3 (b) -1.5 (c) 15% (D) 0.7

     ÃÁzuYL - YYÁ| N˛yu\L@

  1. N˛ÁzF| ßy Qz¬ Nz̨  EÁ∫Êß “Ázåz Ãz ú“¬z uÃMNz̨  N˛Áz GZÁ¬N˛∫ LN˛ by™ ú“¬z Qz¬åÁ EÁ∫©ß
N˛∫oy “{ MÆÁı?

  2. MÆÁ uN˛Ãy VbåÁ N˛y üÁuÆN˛oÁ 7
2  “Áz ÃN˛oy “{? Àú…b N˛yu\L@

  3. uå©å ™ı Ãz N˛Á{åÃz oN|̨  Ã“y “{ EÁz∫ N˛Á{å Ãz oN|̨  Ã“y å“y “{? N˛Á∫m tyu\L@
i) Æut tÁz uÃMN˛Áı N˛Áz LN˛ ÃÁs GZÁ¬Á TÆÁ, oÁz ÃÊßƒ úu∫mÁ™  3 ∫“oz “̄ - tÁz uYo, tÁz úb

EsƒÁ ünÆzN˛ N˛Á LN˛@ FÃu¬L, Få™ı Ãz ünÆzN˛ úu∫mÁ™ Nz̨  u¬L üÁuÆN˛oÁ 1
3  ∫“oy “{@

ii) Æut LN˛ úÁÊÃz N˛Áz ¢ı̨ N˛Á TÆÁ, oÁz ÃÊßƒ úu∫mÁ™ tÁz ∫“oz “{ – uƒ ™ ÃÊPÆÁ EsƒÁ Ã™

ÃÊPÆÁ@ FÃu¬L, uƒ ™ ÃÊPÆÁ EÁåz N˛y üÁuÆN˛oÁ 1
2  ∫“oy “{@

13.5  13.5  13.5  13.5  13.5  únoÁı N˛y TgΩgy EÁ{∫ üÁuÆN˛oÁ (Deck of Cards and Probability)
MÆÁ EÁúåz oÁ∆ Nz̨  úÁı N˛y TgΩgy tzQy “{?
oÁ∆ Nz̨  úÁı N˛y TgΩgy (deck) ™ı 52 úz ∫“oz “{ \Áz 4 Ãzb ™ı (suits) ünÆzN˛ Nz̨  13 úz,

uƒßÁu\o ∫“oz “{@ ƒ“ N˛Á¬z ∫ÊT N˛Á EsÁ|o “ÏNĮ̈ ™ Nz̨  úz (spades) (♠), ¬Á¬ úÁå Nz̨  úz (red
hearts) (♥), ¬Á¬ F|Êb Nz̨  úz (red diamonds) (♦) EÁ{∫ N˛Á¬z uYgy Nz̨  úz (block clubs) (♣) ∫“oz
“{@
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ünÆzN˛ Ãzb ™ı FMN˛Á (A) ∫Á\Á (K) ∫Ámy (Q) TÏ¬Á™ (J) 10, 9, 8, 7, 6, 5, 4, 3 EÁ{∫ 2 FÃ o∫“
13 úz ∫“oz “{@ ∫Á\Á, ∫Ámy, EÁ{∫ TÏ¬Á™ uYfi Nz̨  úz  (face cards) N˛“¬Áoz “{@ Få úÁı N˛y TgΩgy
Ãz §“Ïo Ãz Qz¬ Qz¬z \Áoz
“{, NĮ̈ Z Qz¬ Få™z Ãz NĮ̈ Z
úÁı Ãz osÁ NĮ̈ Z Qz¬ tÁz
TgΩugÆÁı Ãz ßy Qz¬z \Áoz “{@
úÁı Nz̨  EÁ{∫ úÁÊÃÁz Nz̨  Qz¬ ™ı
üÁuÆN˛oÁ §“Ïo ™“nƒ “{ MÆÁı
uN˛ Æ“, ÃÊßÁ√Æ uÀsuoÆÁı N˛Á
EÁN˛¬å N˛∫åz ™z uQ¬Ágy
N˛Áz ™tt N˛∫oÁ “{ EÁ{∫
uQ¬ÁugÆÁı ™z úÁı N˛Á §ÂbƒÁ∫Á N{̨ Ãz uN˛ÆÁ \Á ÃN˛oÁ “{ FÃN˛Á ßy EåÏ™Áå ¬TÁ ÃN˛oz “{@

GtÁ“∫m-4. LN˛ EXZy ¢ı̨ by TÆy 52 úÁı N˛y TgΩgy ™ı Ãz LN˛ úÁ uåN˛Á¬Á TÆÁ oÁz ƒ“ úÁ (i)
FMN˛Á “Ázåz osÁ (ii) FMN˛Á å “Ázåz N˛y üÁuÆN˛oÁ N˛y TmåÁ N˛yu\L@

“¬ : EXZy o∫“ ¢ı̨ båz Ãz Ã™ üÁuÆN˛ úu∫mÁ™ u™¬oz “{@

(i) LN˛ TgΩgy ™ı 4  FMNz̨  ∫“oz “{@

   ™Áå ¬yu\L VbåÁ E = uåN˛Á¬Á TÆÁ úÁ FMN˛Á ∫“åÁ>> E N˛Áz EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ  = 4

   Ãßy ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ  = 52 (MÆÁı?)  FÃu¬L, P(E)  = 
4 1 = 

52 13

 (ii) ™Áå ¬yu\L F = <uåN˛Á¬Á TÆÁ úÁ FMN˛Á å“y ∫“åÁ>

F Nz̨  EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ  = 52 - 4 = 48 (MÆÁı?)

Ãßy ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ = 52

FÃu¬L, P(F) = 
48 12 = 
52 13

uƒN˛¡úy uƒuá : ÜÆÁå tyu\L uN˛ F EÁ{∫ N˛ÁzF| VbåÁ å“y “{

uN˛ãoÏ E  “{@ FÃu¬L “™ P(F) uå©å üN˛Á∫ Ãz ßy TmåÁ N˛∫ ÃN˛oz “{@

P (F) = P( E ) = 1 - P(E) = 1 - 
1 12 = 

13 13
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          üÆnå N˛yu\L@

EÁúNz̨  úÁÃ EXZz ¢z̨ bz TL úÁı N˛y LN˛ TgΩgy “{@ o§
  1. uåN˛Á¬Á TÆÁ úÁ <∫Ámy> ∫“åz N˛y üÁuÆN˛oÁ rÁo N˛yu\L@
  2. uåN˛Á¬Á TÆÁ úÁ, uYfi N˛Á úÁ (face card) ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
  3. ƒ“ “ÏNĮ̈ ™ N˛Á úÁ (spade) ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
  4. ƒ“ “ÏNĮ̈ ™ Nz̨  uYfi N˛Á úÁ ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
  5. ƒ“ uYfi N˛Á úÁ å ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

13.6 13.6 13.6 13.6 13.6 üÁuÆN˛oÁ Nz̨  GúÆÁzT
“™ NĮ̈Z EÁ{∫ üÃÊT tzQoz “{ \“ÁÂ üÁuÆN˛oÁ GúÆÏMo “Áz ÃN˛oy “{@ “™ \Áåoz “{ uN˛ Qz¬Áı ™ı NĮ̈Z tz∆ §¬∆Á¬y

“{ EÁ{∫ EãÆ å“y “{@ “™ Æ“ ßy \Áåoz “{ uN˛ \§ tÁz uQ¬Ágy Qz¬ ∫“z “{ o§ tÁzåÁı Nz̨  \yoåz N˛y Ã™Áå ÃÊßÁƒåÁ
å“Î “Áz ÃN˛oy “{@ uQ¬Ágy ÆÁ by™ N y̨ Ã¢˛¬oÁ úÁåz N y̨ üÁuÆN˛oÁ, EãÆ uQ¬Ágy EsƒÁ by™ N y̨ üÁuÆN˛oÁ Ãz EuáN˛
∫“oy “{@ N˛ßy N˛ßy LzÃÁ “ÁzoÁ “{ uN˛ √ÆuMo u\ã“z “™ \Áåoz “{, N y̨ \ã™uosy Ã™Áå ∫“oy “{@ MÆÁ “™ rÁo N˛∫ ÃN˛oz
“{ uN˛ Æ“ ÃÁ™ÁãÆ VbåÁ “{ ÆÁ uƒ∫¬ VbåÁ “{? Æ“ N˛∫åz Nz̨  u¬L ∆ÁÀfiyÆ üÁuÆN˛oÁ (classical probability) GúÆÏMo “{@
GtÁ“∫m-5. ÃÊTyoÁ EÁ{∫ ∫z∆™Á LN˛ bzuåÃ üuoÆÁzuToÁ Qz¬oz “{@ Æ“ rÁo “{ uN˛ ÃÊTyoÁ N˛y
üuoÆÁzuToÁ \yoåz N˛y üuÆN˛oÁ 0.62 “{@ ∫z∆™Á tΩƒÁ∫Á üuoÆÁzuToÁ \yoåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
“¬:  ™Áå ¬yu\L, ÃÊTyoÁ EÁ{∫ ∫z∆™Á tΩƒÁ∫Á üuoÆÁzuToÁ \yoåz N˛y VbåÁLÂ N¿̨ ™∆:  S EÁ{∫ R “{@

ÃÊTyoÁ tΩƒÁ∫Á üuoÆÁzuToÁ \yoåz N˛y üÁuÆN˛oÁ = P(S) = 0.62 (utÆÁ “{)
∫z∆™Á tΩƒÁ∫Á üuoÆÁzuToÁ \yoåz N˛y üÁuÆN˛oÁ = P(R) = 1 - P(S)

   = 1 -0.62 = 0.38 [R EÁ{∫ S úÓ∫N˛ VbåÁLÂ “{]
GtÁ“∫m-6. ∆Á∫tÁ EÁ{∫ “™ytÁ tÁzåÁz Ã“zu¬ÆÁÂ “{@ oÁz üÁuÆN˛oÁ MÆÁ “ÁzTy (i) tÁzåÁı N˛Á \ã™utå LN˛
å “Áz (ii) tÁzåÁı Nz̨  \ã™utå LN˛ “Áz@ (¬yú ƒ | N˛y EƒTmåÁ N˛y “{@)
“¬ : tÁz u™fiÁı ™z Ãz LN˛ ¬gN˛y ™Áå ¬yu\L, ∆Á∫tÁ N˛Á \ã™utå ƒ | Nz̨  uN˛Ãy ßy utå “Áz ÃN˛oÁ
“{@ E§, GÃN˛Á \ã™ utå ßy ƒ | Nz̨  365 utåÁı ™ı uN˛Ãy ßy utå “Áz ÃN˛oÁ “{@ “™ ™Áåoz “{ uN˛
365 úu∫mÁ™ Ã™üÁuÆN˛ “{@
(i)  Æut “™ytÁ N˛Á \ã™utå, ∆Á∫tÁ Nz̨  \ã™utå Ãz ußãå “{, o§ GÃNz̨  \ã™utå Nz̨  EåÏNǪ́ ¬
úu∫mÁ™Áı N˛y ÃÊPÆÁ 365 - 1 = 364

FÃu¬L, P (tÁzåÁı Nz̨  \ã™utå ußãå “{) =  
364
365

(ii) P (∆Á∫tÁ EÁ{∫ “™ytÁ tÁzåÁı N˛Á \ã™utå LN˛ “y “{) = 1 - P (tÁzåÁı Nz̨  ußãå \ã™utå “{)

    = 1- 
364
365  [P( E ) = 1 - P(E)] N˛Á GúÆÁzT N˛∫oz “ÏL) = 

1
365
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GtÁ“∫m-7. LN˛ úÁe∆Á¬Á Nz̨  tÃƒyÊ N˛qÁ ™ı 40 ZÁfi “{ u\å™z 25 ZÁfiÁLÂ EÁ{∫ 15 ZÁfi “{@ ƒT|
u∆uqN˛Á N˛Áz LN˛ uƒtΩÆÁsy| N˛Á YÆå ƒT|-üuouåuá Nz̨  u¬L N˛∫åÁ “{@ uƒußãå N˛ÁgÁż ú∫ ƒ“ ünÆzN˛
uƒtΩÆÁsy| N˛Á åÁ™ u¬Qoy “{@ Ãßy N˛Ág| Ã™øú (Identical) “{@ otão∫ ƒ“, Ãßy N˛Ág| LN˛ §MÃz
™ı ∫Qoy “{ EÁ{∫ GÃz EXZy o∫“ Ãz u“¬Áoy “{@ ooΩú≈YÁo ƒ“ §MÃz ™ı Ãz LN˛ N˛Ág| uåN˛Á¬oy “{@
GÃ N˛Ág| ú∫ u¬QÁ TÆÁ åÁ™  (i) ZÁfiÁ  (ii) ZÁfi N˛y ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
“¬: NĮ̈ ¬ ZÁfi 40 “{ EÁ{∫ Nz̨ ƒ¬ LN˛ N˛Ág| N˛Á YÆå N˛∫åÁ “{@ Ãßy ÃÊßƒ úu∫mÁ™Áı N˛y
ÃÊPÆÁ = 40

(i) ZÁfiÁ Nz̨  åÁ™ Nz̨  N˛Ág| Nz̨  u¬L EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ = 25 (MÆÁı?)

∴ P (ZÁfiÁ Nz̨  åÁ™ N˛Á N˛Ág|)  = P(ZÁfiÁ) = 
25 5 = 
40 8

(ii) ZÁfi Nz̨  åÁ™ Nz̨  N˛Ág| Nz̨  u¬L EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ  = 15 (MÆÁı?)

FÃu¬L P (ZÁfi Nz̨  åÁ™ N˛Á N˛Ág|) = P(ZÁfi) = 
15 3 = 
40 8

EsƒÁ P(ZÁfi) = 1 - P(ZÁfi å“y) = 1 - P(ZÁfiÁ) = 1 - 
5 3 = 
8 8

           E•ÆÁÃ - 13.1 - 13.1 - 13.1 - 13.1 - 13.1

1. uå©å N˛såÁı N˛Áz úÓm| N˛yu\L:
(i) VbåÁ E N˛y üÁuÆN˛oÁ  + VbåÁ 'E  å“y' N˛y üÁuÆN˛oÁ = ______________

(ii) VbåÁ \Áz Vb å“y ÃN˛oy, N˛y üÁuÆN˛oÁ __________ ∫“oy “{@
LzÃy VbåÁ __________ N˛“¬Áoy “{@

(iii) uåu≈Yo øú Ãz Vbåz ƒÁ¬y VbåÁ N˛y üÁuÆN˛oÁ __________ ∫“oy “{@
LzÃy VbåÁ ______ N˛“¬Áoy “{@

(iv) uN˛Ãy üÆÁzT Nz̨  Ãßy üÁ∫ÊußN˛ VbåÁEÁzÊ N˛y üÁuÆN˛oÁ N˛Á ÆÁzT _________ “ÁzTÁ@
(v) VbåÁ N˛y üÁuÆN˛oÁ <Ãz EuáN˛> EsƒÁ <Nz̨  Ã™Áå> __________ EÁ{∫ <Ãz N˛™> EsƒÁ

<Nz̨  §∫Á§∫> _______ “{@
2. uå©å ™ı Ãz N˛Á{åÃz üÆÁzT Nz̨  Ã™üÁuÆN˛ úu∫mÁ™ ∫“oz “{? Àú…b N˛yu\L@

(i) LN˛ YÁ¬N˛ ™Ázb∫TÁgy ∆Óø N˛∫åz N˛Á üÆnå N˛∫oÁ “{@ N˛Á∫ ∆Ïø “ÁzTy EsƒÁ å“y “ÁzTy@
(ii) LN˛ uQ¬Ágy §ÁÀNz̨ b-§Á}¬ ™Á∫åz N˛Á üÆnå N˛∫oÁ “{@ ƒ“ uå∆ÁåÁ ¬TÁ ÃN˛oÁ “{ ÆÁ å“y@

(iii) LN˛ ÃnÆ-EÃnÆ ü≈å N˛Á G∫ tzåz Nz̨  u¬L ú∫yqÁ ¬y TF|@ G∫ Ã“y ÆÁ T¬o “ÁzTÁ@

(iv) LN˛ u∆∆Ï åz \ã™ u¬ÆÁ “{ ƒ“ ¬gN˛Á EsƒÁ ¬gN˛y “ÁzTy@
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3. Æut P(E) = 0.05, oÁz 'E å“y' N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

4. LN˛ s{¬y ™ı Nz̨ ƒ¬ åÎ§Ó N˛y ™“N˛ N˛y N{̨ ãgy “{@ s{¬y ™ı å tzQoz “ÏL ™Áu¬åy GÃ ™z Ãz LN˛
N{̨ ãgy uåN˛Á¬oy “{@ GÃNz̨  tΩƒÁ∫Á uåN˛Á¬y TF|

(i) ÃÊo∫z N˛y ™“N˛ N˛y N̄˛gy (ii) åÎ§Ó Nz̨  ™“N˛ N˛y N{̨ lgy N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

5. ∫“y™ oÁ∆ Nz̨  úÁı ™Êz Ãz Ãßy ¬Á¬ úÁå Nz̨  úz uåN˛Á¬ ¬zoÁ “{@ oÁz

i. ∆z  TgΩgy ™ı Ãz FMN˛Á üÁõo N˛∫åÁ@

ii. F|Êb N˛Á úÁ üÁõo N˛∫åÁ@

iii. LN˛ úÁ üÁõo N˛∫åÁ \Áz ¬Á¬ úÁå å“y “{@

iv. ¬Á¬úÁå N˛Á FMN˛Á üÁõo N˛∫åz Nz̨  üÁuÆN˛oÁ MÆÁ “ÁzTy?

6. LN˛ Ã™Ó“ ™ı 3  uƒtΩÆÁsy| “{@ Gå™ı Ãz 2 uƒtΩÆÁus|ÆÁı N˛Á \ã™utƒÃ ußãå ∫“åz N˛y üÁuÆN˛oÁ
0.992 “{@ oÁz 2  uƒtΩÆÁus|ÆÁı N˛Á \ã™utƒÃ LN˛ ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

7. LN˛ úÁÊÃz N˛Áz LN˛ §Á∫ ¢ı̨ N˛Á TÆÁ@ oÁz (i) EßÁ[Æ ÃÊPÆÁ, (ii) 2 EÁ{∫ 6 Nz̨  §yY N˛y ÃÊPÆÁ; (iii)
uƒ ™ ÃÊPÆÁ EÁåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

8. oÁ∆ N˛y TgΩgy ™ı Ãz LN˛ ¬Á¬ ∫ÊT N˛Á ∫Á\Á YÏååz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

9. úÁÊÃz, úz EsƒÁ \ã™utƒÃ N˛Á GúÆÁzT N˛∫oz “ÏL EÁ{∫ 5 ü≈å o{ÆÁ∫ N˛yu\L EÁ{∫ GåNz̨  “¬
Nz̨  §Á∫z ™z u∆qN˛ EÁ{∫ u™fiÁı Nz̨  ÃÁs YYÁ| N˛yu\L@

13.7 13.7 13.7 13.7 13.7 üÁuÆN˛oÁ Nz̨  EÁ{∫ EuáN˛ GúÆÁzT (More Applications of Probability)

“™åz üÁuÆN˛oÁ Nz̨  GúÆÁzT Nz̨  NĮ̈ Z GtÁ“∫m tzQz “{@ GåN˛y uƒ Æ-ƒÀoÏ EÁ{∫ üÁuÆN˛oÁ N˛Á
GúÆÁzT uN˛Ã o∫“ uN˛ÆÁ TÆÁ “{, FÃNz̨  §Á∫z ™ı \ÁåÁ “{@ “™åz úÏå: úÓ∫N˛ VbåÁEÁzÊ N˛y üÁuÆN˛oÁ ßy
tzQy@ Hú∫ utÆz TÆz E•ÆÁÃ EÁ{∫ GtÁ“∫mÁı ™ı úÓ∫N˛ VbåÁEÁzÊ N˛Áz EÁ{∫ üÁ∫ÊußN˛ VbåÁEÁzÊ N˛Áz MÆÁ EÁú
ú“YÁå ÃNı̨ Tz? u∆qN˛ EÁ{∫ u™fiÁı Nz̨  ÃÁs YYÁ| N˛yu\L@ E§ “™ üÁuÆN˛oÁ Nz̨  EÁ{∫ EuáN˛ GúÆÁzT
tzQıTz?

GtÁ“∫m-8. LN˛ §MÃz ™ı 3 åy¬z, 2 Ã¢z̨ t EÁ{∫ 4 ¬Á¬ ∫ÊT N˛y TÁzu¬ÆÁÂ “{@ Æut §MÃz Ãz ™ÏMo øú ™ı (at random)
LN˛ TÁz¬y YÏåy TF| oÁz ƒ“  (i) Ã¢z̨ t  (ii) åy¬y (iii) ¬Á¬ N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

“¬:  TÁz¬y ™ÏMo øú Ãz uåN˛Á¬y TF| FÃN˛Á Es| “{ uåN˛Á¬åz Nz̨  u¬L Ãßy TÁzu¬ÆÁÂ Ã™üÁuÆN˛ “{@

∴ Ãßy ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ = 3 +2 + 4 = 9 (MÆÁı?)

™ÁåÁ uN˛ Ã¢z̨ t TÁz¬y uåN˛Á¬åz N˛y VbåÁ W Ãz, åy¬y TÁz¬y uåN˛Á¬åz N˛y VbåÁ B Ãz EÁ{∫
¬Á¬ ∫ÊT N˛y TÁz¬y uåN˛Á¬åz N˛y VbåÁ R Ãz uåtz|u∆o “Ázoy “{@
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(i) VbåÁ W Nz̨  EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ  = 2

FÃu¬L, P(W) = 
2
9

FÃy o∫“, (ii) P(B) = 
3 1 = 
9 3  EÁ{∫ (iii) P(R) = 

4
9

ÜÆÁå ™z ∫uQL uN˛ P(W) + P(B) + P(R) = 1.

GtÁ“∫m-9. “∫üyo LN˛ ÃÁs tÁz ußãå uÃMN˛Áı N˛Áz (LN˛ øúÆz N˛Á LN˛ uÃMN˛Á EÁ{∫ tÓÃ∫Á 2 øúÆz
N˛Á) GZÁ¬oy “{@ GÃz N˛™ Ãz N˛™ LN˛ uYo (head) EÁåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

“¬ : “™ uYo Nz̨  u¬L ‘H’ EÁ{∫ úb (tail) Nz̨  u¬L ‘T’ u¬Qoz “{@ \§ tÁz uÃMN˛Áı N˛Áz LN˛ ÃÁs
GZÁ¬Á \ÁoÁ “{, Ãßy ÃÊßƒ úu∫mÁ™ (H, H), (H, T), (T, H), (T, T) ∫“oz “{ \Áz Ã™ üÁuÆN˛ “{@ Æ“ÁÂ
(H, H) N˛Á Es| “{ üs™ uÃMNz̨  (™Áå ¬yu\L D1 ú∫) ú∫ uYo EÁ{∫ tÓÃ∫Á uÃMN˛Á (D2 ú∫)  ßy uYo
∫“oÁ “{@ FÃy o∫“ (H, T) N˛Á Es| “{ üs™ uÃMNz̨  ú∫ uYo EÁ{∫ tΩuƒoyÆ uÃMNz̨  ú∫ úb EÁ{∫ FnÆÁut@

VbåÁ E, N˛™ Ãz N˛™ LN˛ uYo ∫“åÁ> Nz̨  EåÏNǪ́ ¬ úu∫mÁ™ (H, H), (H, T) EÁ{∫ (T, H).“{@

FÃu¬L E Nz̨  EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ 3 “{@

∴P(E) = 
3
4  [MÆÁıuN˛ Ãßy ÃÊßƒ úu∫mÁ™ = 4]

i.e., EsÁ|o “∫üyo N˛Áz N˛™ Ãz N˛™ LN˛ uYo EÁåz N˛y üÁuÆN˛oÁ  = 
3
4

FÃN˛y \ÁÂY N˛yu\L@
MÆÁ EÁúåz Eƒ¬ÁzN˛å uN˛ÆÁ “{ uN˛ E§ oN˛ YuY|o Ãßy GtÁ“∫mÁı ™ı, ünÆzN˛ üÆÁzT ™ı, ÃÊßƒ

úu∫mÁ™Áı N˛y ÃÊPÆÁ Ãyu™o (finite) “{ Æut å“y, oÁz E§ \ÁÂY N˛yu\L@

LzÃz §“Ïo Ãz üÆÁzT “{ u\Ã™z tÁz utÆz “ÏL ÃÊPÆÁEÁzÊ Nz̨  §yY úu∫mÁ™Áz N˛y ÃÊPÆÁ ∫“oy “{ EsƒÁ u\Ã™ı ƒw
ÆÁ EÁÆo, EÁut ™ı ünÆzN˛ u§ÊtÏ úu∫mÁ™ ∫“oÁ “{@ LzÃy uÀsuo ™ı MÆÁ EÁú Ãßy ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ N˛y uTåoy
N˛∫ ÃN˛oz “̄? \{Ãz uN˛ EÁú \Áåoz “̄ Æ“ EÃÊßƒ “{ MÆÁıuN˛ ty TF| tÁz ÃÊPÆÁEÁzÊ Nz̨  §yY EåÊo ÃÊPÆÁLÂ “{ EsƒÁ ƒw
Nz̨  EãoT|o Eåão u§ãtÏ “{@ FÃu¬L, EÁúåz \Áz Ã{tΩáÁuãoN˛ üÁuÆN˛oÁ N˛y úu∫ßÁ Á E§ oN˛ újy “{ GÃz, ƒo|™Áå øú
™ı üÆÏO˛ å“y N˛∫ ÃN˛oz “{@

FÃN˛Á MÆÁ “¬ “{? FÃN˛Á G∫ tzåz Nz̨  u¬L, uå©å GtÁ“∫m tzuQL:
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GtÁ“∫m-10. (ú∫yqÁ Nz̨  u¬L å“y “{@) LN˛ ÃÊTyo-NĮ̈ Ãy|-Qz¬ (Musical-Chair-Game) ™ı, LN˛
ÃÊTyo §\ÁåzƒÁ¬z √ÆuMo N˛Áz N˛“Á TÆÁ uN˛ Qz¬ üÁ∫Êß “Ázåz Nz̨  2 u™åb Nz̨  ßyo∫ uN˛Ãy ßy Ã™Æ
ÃÊTyo §\ÁåÁ §Êt N˛∫åÁ “{@ oÁz üÁ∫Êß Nz̨  §Át üs™ EÁáz u™åb  Nz̨  ßyo∫ ÃÊTyo §Êt N˛∫åz N˛y
üÁuÆN˛oÁ MÆÁ “ÁzTy?
“¬ : Æ“ÁÂ, ÃÊßƒ úu∫mÁ™, 0 Ãz 2 Nz̨  §yY N˛y Ãßy ÃÊPÆÁLÂ “{@ ÃÊPÆÁ ∫zQÁ ú∫ 0 Ãz 2 Nz̨  §yY N˛Á
ßÁT t∆Á|ÆÁ TÆÁ “{@

™ÁåÁ uN˛, E ƒ“ VbåÁ “{ uN˛ <üs™ 1
2  u™åb Nz̨  ßyo∫ ÃÊTyo §Êt uN˛ÆÁ TÆÁ@

E Nz̨  EåÏNǪ́ ¬ úu∫mÁ™, ÃÊPÆÁ-∫zQÁ ú∫ 0 Ãz  
1
2  oN˛ Ãßy u§ÊtÏ “{@

0 EÁ{∫ 2 Nz̨  §yY tÓ∫y 2 “{, \§uN˛ 0 EÁ{∫  
1
2  Nz̨  §yY tÓ∫y  

1
2  “{@

MÆÁıuN˛ Ãßy úu∫mÁ™ Ã™üÁuÆN˛ “{, “™ oN|̨  N˛∫ ÃN˛oz uN˛ NĮ̈ ¬ tÓ∫y 2 “{ EÁ{∫ VbåÁ E  Nz̨

EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y tÓ∫y 1
2  “{@

Eo:, P(E) =  = 

1
12

2 4
=

E§ “™ FÃy áÁ∫mÁ N˛Áz üÁuÆN˛oÁ rÁo N˛∫åz Nz̨  u¬L EÁTz §jÁåz N˛Á üÆnå N˛∫oz “{, u\ÃÃz
EåÏNǪ́ ¬ qzfi¢˛¬ EÁ{∫ NĮ̈ ¬ qzfi¢˛¬ N˛Á EåÏúÁo “y üÁuÆN˛oÁ N˛“¬Áoy “{@

GtÁ“∫m-11. LN˛ ¬ÁúoÁ “z¬yN˛Á}õb∫, uYfi
™ı utQÁÆz \{Ãz EÁÆoÁN˛Á∫ qzfi ™ı N˛“Î
tÏV|båÁT¿Ào “ÏEÁ LzÃy ÃÓYåÁ u™¬y@ EÁNw̨ uo
™ı utQÁL EåÏÃÁ∫ FÃ oÁ¬Á§ ™ı “z¬yN˛Á}õb∫
Nz̨  tÏV|båÁT¿Ào “Ázåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
“¬ :  “z¬yN˛Á}õb∫, qzfi ™ı N˛“yÊ ßy tÏV|båÁT¿Ào
“Ázåz Nz̨  u¬L Ã™üÁuÆN˛ “{@ ÃÊúÓm| qzfi N˛Á
qzfi¢˛¬ \“ÁÂ “z¬yN˛Á}õb∫ tÏV|båÁT¿Ào “Áz ÃN˛oÁ
“{  = (4.5 × 9) uN˛.™y.2 = 40.5 uN˛.™y.2

oÁ¬Á§ N˛Á qzfi¢˛¬ = (2.5 × 3) uN˛.™y.2 = 7.5 uN˛.™y.2

FÃu¬L, P (oÁ¬Á§ ™zÊ “z¬yN˛Á}õb∫ tÏV|båÁT¿Ào “ÁzåÁ) = 
7.5 5 = 
40.5 27

 = 0.185

0 1
2

1 2
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GtÁ“∫m-12. LN˛ Tz Nz̨  ug£§z ™ı 100  NĮ̈ oz| ∫Qz “ÏL “{ u\Ã™z Ãz 88 EXZz “{, 8  ™z N˛™ fiÏubÆÁÂ
“{ EÁ{∫ 4  ™ı §gy fiÏubÆÁÂ “{@ \Á}åy LN˛ √ÆÁúÁ∫y Nz̨ ƒ¬ EXZz NĮ̈ oÁż N˛Áz ÀƒyN˛Á∫ N˛∫oÁ “{, uN˛ãoÏ
ÃÏ\ÁoÁ, tÓÃ∫y √ÆÁúÁ∫y Nz̨ ƒ¬ §gz fiÏubÆÁı Nz̨  NĮ̈ oÁz| N˛Áz EÀƒyN˛Á∫ N˛∫oy “{@ Tz Nz̨  ug£§z Ãz Eúåy
FXZÁåÏÃÁ∫ LN˛ NĮ̈ oÁ| uåN˛Á¬Á TÆÁ oÁz ƒ“ (i) \Á}åy Nz̨  u¬L ÀƒyN˛Á∫ ÆÁzSÆ (ii) ÃÏ\ÁoÁ tΩƒÁ∫Á ÀƒyN˛Á∫
ÆÁzSÆ N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
“¬ : 100 NĮ̈ oÁz ̇Nz̨  ug£§z ™ı Ãz FXZÁåÏÃÁ∫ 1 NĮ̈ oÁ| YÏåÁ TÆÁ@ FÃu¬L,Æ“ÁÂ 100 Ã™üÁuÆN˛ úu∫mÁ™ “{@
(i) \Á}åy Nz̨  u¬L EåÏNǪ́ ¬ (ÀƒyN˛Á∫ åz ÆÁzSÆ) úu∫mÁ™Áı N˛y ÃÊPÆÁ  = 88 (MÆÁı?)

FÃu¬L, P (\Á}åy Nz̨  tΩƒÁ∫Á ÀƒyN˛Á∫ åz ÆÁzSÆ NĮ̈ oÁ|) = 
88

100  =  0.88

(ii) ÃÏ\ÁoÁ Nz̨  u¬L EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ = 88 + 8 = 96 (MÆÁı?)

FÃu¬L, P (ÃÏ\ÁoÁ tΩƒÁ∫Á ÀƒyN˛Á∫åz ÆÁzSÆ NĮ̈ oÁ|) = 
96

100  = 0.96

GtÁ“∫m-13. tÁz úÁÊÃz, LN˛ ¬Á¬ EÁ{∫ LÃ úy¬Á,LN˛ “y Ã™Æ ú∫ ¢ı̨ Nz̨  TÆz@ Ãßy ÃÊßƒ úu∫mÁ™Áı
N˛Áz u¬uQL@ úÁÊÃÁz Nz̨  ∆y | úw…e ú∫ EÁåz ƒÁ¬z tÁz ÃÊPÆÁEÁz N˛Á ÆÁzT   (i) 8   (ii) 13   (iii) 12 Ãz N˛™
EsƒÁ §∫Á§∫ ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
“¬ : \Áz ¬Á¬ ∫ÊT N˛Á úÁÊÃÁ '1' utQÁÆzTÁ, o§
úy¬Á úÁÊÃÁ 1, 2, 3, 4, 5, 6.  ™ı Ãz N˛ÁzF| ßy ÃÊPÆÁ
utQÁF| tzTy@ Æ“y ÃnÆ “ÁzTÁ \§ ¬Á¬ úÁÊÃÁ '2',
'3', '4', '5' EsƒÁ '6'. utQÁÆzTÁ@ üÆÁzT Nz̨  Ãßy
ÃÊßƒ úu∫mÁ™ EÁNw̨ uo ™ı utQÁÆz TÆz “{@ ünÆzN˛
N¿̨ u™o ÆÏS™ ™ı üs™ ÃÊPÆÁ Æ“ ¬Á¬ úÁÊÃz ú∫
utQÁF| tzåz ƒÁ¬y ÃÊPÆÁ “{ EÁ{∫ tΩuƒoyÆ ÃÊPÆÁ
Æ“ Ã¢z̨ t úÁÊÃz ú∫ “ÁzTy@ ÜÆÁå ™z ∫uQL uN˛
ÆÏS™ (1, 4) Æ“ (4, 1). (MÆÁı?)
 Eo:, ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ  n (S) = 6 × 6 = 36.

(i) VbåÁ <tÁz ÃÊPÆÁEÁzÊ N˛Á ÆÁzT 8 N˛Áz E tΩƒÁ∫Á uåtz|u∆o N˛∫ıTz EÁ{∫ FÃNz̨  EåÏNǪ́ ¬ úu∫mÁ™ = (2,

6), (3, 5), (4, 4), (5, 3), (6, 2) (EÁNw̨ uo tzuQL)
EsÁ|o, E Nz̨  EåÏNǪ́ ¬ úu∫mÁ™Áı N˛y ÃÊPÆÁ  n(E) = 5.

Eo:, P(E) =  
n(E)
n(S)

 = 
5

36

(ii) VbåÁ, F <tÁz EÊN˛Áz N˛Á ÆÁzT 13 Nz̨  EåÏNǪ́ ¬ úu∫mÁ™ å“y “{@ FÃu¬L, P(F) = 
0

36  = 0

(iii) VbåÁ G, <tÁz ÃÊPÆÁEÁzÊ N˛Á ÆÁzT 12 ÆÁ 12 Ãz N˛™ Nz̨  u¬L Ãßy úu∫mÁ™ EåÏNǪ́ ¬ “{@

FÃu¬L, P(G) = 
12
12  = 1

1, 1
1 2 3 4 5 6

1
2
3
4
5
6

2, 1
3, 1
4, 1
5, 1
6, 1

1, 2
2, 2
3, 2
4, 2
5, 2
6, 2

1, 3
2, 3
3, 3
4, 3
5, 3
6, 3

1, 4
2, 4
3, 4
4, 4
5, 4
6, 4

1, 5
2, 5
3, 5
4, 5
5, 5
6, 5

1, 6
2, 6
3, 6
4, 6
5, 6
6, 6
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           E•ÆÁÃ - 13.2 - 13.2 - 13.2 - 13.2 - 13.2

1. LN˛ s{¬y ™ı 3 ¬Á¬ Tıt EÁ{∫ 4 N˛Á¬z Tıt “{@ s{¬y ™z Ãz LN˛ Tıt FXZÁåÏÃÁ∫ YÏåy TÆy@ ƒ“ YÏåy TÆy
Tıt  (i) ¬Á¬  (ii) ¬Á¬ å “Ázåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

2. LN˛ §MÃz ™ı 5 ¬Á¬, 8 Ã¢z˛t EÁ{∫ 4  “∫y TÁzu¬ÆÁÂ ∫Qy “{@ §MÃz ™ı Ãz FXZÁåÏÃÁ∫ LN˛ TÁz¬y uåN˛Á¬y
TF|@ uåN˛Á¬y “ÏF| TÁz¬y (i) ¬Á¬ (ii) Ã¢z˛t (iii) “∫y å “Ázåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

3. LN˛ uN˛gy §¯N˛ ™ı 50 ú{Ãz Nz˛ 100 uÃMNz˛, D1 Nz˛ 50 uÃMNz˛, D2 Nz˛ 20 uÃMNz˛ EÁ{∫ D5 Nz˛ uÃMNz˛˛ 10
“{@ Æut Æ“ Ã™üÁuÆN˛ “{ uN˛ \§ uN˛gy §¯N˛ N˛Á Hú∫y ßÁT åyYz N˛y EÁz∫ “Áz \ÁL o§ FÃ™z Ãz LN˛
uÃMN˛Á åyYz uT∫oÁ “{@ Æ“ uÃMN˛Á (i)  50 ú{Ãz N˛Á  (ii) D5 N˛Á å “Ázåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

4. TÁzúy, GÃNz˛ EN˛ΩNz˛u∫Æ™ Nz˛ u¬L LN˛ ™Z¬y Q∫ytoÁ “{@ tÏN˛ÁåtÁ∫ bÊN˛y ™ı Ãz,
u\Ã™zÊ 5 å∫ ™Z¬y EÁ{∫ 8 ™ÁtÁ ™Z¬y “{, (EÁNw̨ uo tzuQL@) 1 ™Z¬y LzuXZN˛ øú
Ãz uåN˛Á¬oÁ “{@ uåN˛Á¬y TF| ™Z¬y, å∫ ™Z¬y ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

5. LN˛ \ÏL N z̨̨  Qz¬ ™ı (game of chance) VÓ™oÁ “ÏEÁ oy∫ “{ \Áz 1, 2, 3, 4, 5, 6,
7, 8 )(EÁNw˛uo tzuQL@) ÃÊPÆÁEÁzÊ ™ı Ãz LN˛ N˛y EÁz∫ ut∆Áuåut|…b N˛∫oz “ÏL
uƒ∫Á™ÁƒÀsÁ ™z EÁoÁ “{@ FÃNz˛ úu∫mÁ™ Ã™üÁuÆN˛ “{ oÁz ƒ“ oy∫
(i) 8 ú∫ EÁåz N˛y ?   (ii) uƒ ™ ÃÊPÆÁ
(iii) 2 Ãz §gy ÃÊPÆÁ (iv)  9 Ãz N˛™ ÃÊPÆÁ N˛y EÁz∫ Euß™ÏQ “Ázåz N˛y üÁuÆN˛oÁ
MÆÁ “ÁzTy?

6. LN˛ EXZz ¢ı˛bz “ÏL oÁ∆ N˛y TgΩgy ™Êz Ãz LN˛ úÁ YÏåÁ TÆÁ@ oÁz ƒ“
(i) ¬Á¬ ∫ÊT N˛Á ∫Á\Á    (ii) uYfi N˛Á úÁ (iii) ¬Á¬ uYfi N˛Á úÁ
(iv) ¬Á¬ úÁå N˛Á TÏ¬Á™ (v) “ÏNÏ˛™ N˛Á úÁ
(vi) F|Êb N˛y ∫Ámy EÁåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

7. 5 F|Êb Nz̨  úz-tÃ, TÏ¬Á™, ∫Ámy, ∫Á\Á EÁ{∫ FMN˛Á, ¬zN˛∫ GåNz̨  úw…bÁı N˛Áz åyYz N˛y EÁz∫ N˛∫oz “ÏL, EXZy
o∫“ Ãz ¢ı˛bÁ TÆÁ@ otão∫ LN˛ úÁ Få™z Ãz YÏåÁ TÆÁ@ oÁz ƒ“
(i) ƒ“ úÁ, ∫Ámy ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
(ii) Æut ∫Ámy uåN˛Á¬y TF| EÁ{∫ ƒ“ LN˛ EÁz∫ E¬T ∫Qy TF|@ ∆z  ™ı Ãz EÁ{∫ LN˛ úÁ (second card)
YÏåÁ TÆÁ oÁz ƒ“ (a) FMN˛Á  (b) ∫Ámy ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

8. 12 fiÏubÆÏMo úzå, ÃÊÆÁzTƒ∆ 132 EXZz úzå Nz˛ ÃÁs ∫Q utL@ Nz˛ƒ¬ tzQåz Ãz N˛Á{åÃÁ úzå EXZÁ ÆÁ
fiÏubÆÏMo “{, Æ“ §oÁåÁ EÃÊßƒ “{@ FÃ úzå Nz˛ Ã™Ó“ Ãz ™ÏMo øú Ãz LN˛ úzå uåN˛Á¬Á TÆÁ@ uåN˛Á¬Á
TÆÁ úzå EXZÁ ∫“åz N˛y üÁuÆN˛oÁ N˛Á uåáÁ|∫m N˛yu\L@

9. 20 §¡§ Nz̨  Ã™Ó“ ™z 4  fiÏubÆÏMo “{@ FÃ Ã™Ó“ Ãz LzuXZN˛ øú Ãz LN˛ §¡§ YÏåÁ TÆÁ@ Æ“ §¡§ fiÏubÆÏMo
“Ázåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy? ™Áå ¬yu\L, FÃNz˛ úÓƒ| YÏåz TÆz §¡§ fiÏubúÓm| å “Áz EÁ{∫ ƒ“ ƒÁúÃ
å“y ∫QÁ TÆÁ@ úÏå: ∆z  Ã™Ó“ Ãz LN˛ §¡§ LzuXZN˛ øú Ãz YÏåÁ TÆÁ oÁz ƒ“ §£¬ fiÏubÆÏMo å ∫“åz
N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

10. LN˛ §MÃz ™ı 1 Ãz 90 oN˛ EÊuN˛o 90 (ugÀN˛ ƒwÁN˛Á∫ õ¬zb) ∫Qy “{@ FÃ™z Ãz LzuXZN˛ øú Ãz LN˛ ugÀN˛
YÏåy TÆy oÁz GÃ ú∫ EÊuN˛o ÃÊPÆÁ (i) tÁz EÊN˛Áı N˛y ÃÊPÆÁ (ii )  úÓm| ƒT| ÃÊPÆÁ (iii) 5 Ãz uå:∆z  ßÁT
\Áåz  ƒÁ¬y ÃÊPÆÁ ∫“åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?
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11. ™Áå ¬yu\L, EÁú, EÁNw˛uo ™ı utQÁÆz \{Ãz, LN˛ EÁÆoÁN˛Á∫ qzfi
ú∫ LN˛ gÁF|| (die) uT∫ÁÆz@ oÁz ƒ“ 1 ™y. √ÆÁÃ Nz˛ ƒw Nz˛ ßyo∫
uT∫åz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

12. LN˛ Ã™Ó“ ™ı 144 §Á}¬ úzå ∫Qz “{ u\Ã™z 20 fiÏubÆÏMo “{ EÁ{∫ ∆z 
EXZz “{@ LN˛ tÏN˛ÁåtÁ∫ FÃ™ı Ãz LzuXZN˛ øú Ãz LN˛ úzå uåN˛Á¬N˛∫
ÃÏáÁ N˛Áz tzoÁ “{@ oÁz ƒ“ úzå (i)  ÃÏáÁ Q∫ytzTy? (ii) ƒ“ å“y
Q∫ytzTy? FÃN˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

13. tÁz úÁÊÃÁı N˛Áz LN˛ ÃÁs ¬Ï‰jN˛ÁÆÁ TÆÁ EÁ{∫ EÁÆz “ÏL EÊN˛Áz N˛Áz \ÁzgÁ TÆÁ@ (i) åyYz úÓm| ÃÁ∫my ty “ÏF| “{@
       VbåÁ : 'tÁz úÁÊÃÁz ú∫ Nz̨  EÊN˛Áz N˛Á ÆÁzT' 2 3 4 5 6 7 8 9 10 11 12

üÁuÆN˛oÁ
1

36
5

36
12
36

(ii) LN˛ uƒtΩÆÁsy| tΩƒÁ∫Á oN|˛ uN˛ÆÁ TÆÁ uN˛ < Æ“ÁÂ ÃÊßƒ úu∫mÁ™Áı N˛y ÃÊPÆÁ 11 “{ \Áz 2, 3, 4, 5,
6, 7, 8, 9, 10, 11 EÁ{∫ 12 “{@ FÃu¬L, ünÆzN˛ úu∫mÁ™ N˛y üÁuÆN˛oÁ 

1
11 . ∫“oy “{@ FÃ oN|˛ Nz˛ ÃÁs

MÆÁ EÁú Ã“™o “¯? EÁúNz˛ G∫ N˛y \ÁÂY N˛yu\L@
14. LN˛ Qz¬ ™ı, <LN˛ ̀ . Nz˛ uÃMNz˛ N˛Áz 3 §Á∫ GZÁ¬åÁ “{ EÁ{∫ ünÆzN˛ §Á∫ FÃN˛Á úu∫mÁ™ u¬Q ¬zåÁ “{@>

“åy¢˛ \yozTÁ Æut oyåÁz §Á∫ Ã™Áå úu∫mÁ™ üÁõo “Áz, EsÁ|o oyå uYo ÆÁ oyå úb EÁ{∫ EãÆ uÀsuo
™ı ƒ“ “Á∫zTÁ@ “åy¢˛ tΩƒÁ∫Á Qz¬ “Á∫åz N˛y üÁuÆN˛oÁ N˛y TmåÁ N˛yu\L@

15. LN˛ úÁÊÃÁ tÁz §Á∫ ¢ı̨ N˛Á TÆÁ@ (i) ünÆzN˛ §Á∫ 5 å“y EÁåÁ (ii) N˛™ Ãz N˛™ LN˛ §Á∫ 5 EÁåz N˛y üÁuÆN˛oÁ
MÆÁ “ÁzTy? (ÃÊNz˛o : LN˛ úÁÊÃÁ tÁz §Á∫ ¢ı˛N˛åÁ EsƒÁ tÁz úÁÊÃz LN˛ ÃÁs ¢ı˛N˛åÁ, tÁzåÁz üÆÁzT LN˛ “y
(Ã™Áå) üÆÁzT Ã™^Á \ÁoÁ “{@)

           ƒ{N˛u¡úN˛ E•ÆÁÃ (Optional Exercises)
       [ Æ“ E•ÆÁÃ ú∫yqÁ Nz˛ u¬L å“y “{ ]

1. tÁz T¿Á“N˛ ≈ÆÁ™ EÁ{∫ LN˛oÁ LN˛ uƒ∆z  tÏN˛Áå ™ı LN˛ “y ÃõoÁ“ ™ı (™ÊT¬ƒÁ∫ Ãz ∆uåƒÁ∫ oN˛) \Áoz
“{@ ünÆzN˛ Nz˛ tΩƒÁ∫Á tÏN˛Áå ™zÊ uN˛Ãy ßy utå \ÁåÁ, Ã™üÁuÆN˛ “{@ oÁz tÁzåÁı tΩƒÁ∫Á tÏN˛Áå N˛Áz (i) LN˛
“y utå  (ii) N¿˛™ÁTo˛ utå  (iii) ußãå utå \Áåz N˛y üÁuÆN˛oÁ MÆÁ “ÁzTy?

2. LN˛ s{¬y ™ı 5 ¬Á¬ Tıt EÁ{∫ NÏ˛Z åy¬z Tıt “{@ Æut åy¬Á Tıt uåN˛Á¬åz N˛y üÁuÆN˛oÁ, ¬Á¬ Tıt
uåN˛Á¬åz N˛y üÁuÆN˛oÁ Ãz tÏTÏåy “{, oÁz s{¬y ™ı åy¬z TıtÁı N˛y ÃÊPÆÁ N˛Á uåáÁ|∫m N˛yu\L@

3. LN˛ §MÃz ™ı ∫Qz TÆz 12 TıtÁz ™ı Ãz x N˛Á¬z “{@ Æut §MÃz ™ı Ãz LN˛ Tıt LzuXZN˛ øú Ãz uåN˛Á¬Á TÆÁ
oÁz ƒ“ N˛Á¬Á Tıt ∫“åz N˛y üÁuÆN˛oÁ rÁo N˛yu\L@ Æut §MÃz˛ ™ı EÁ{∫ 6  N˛Á¬z Tıt ∫Qz TL oÁz E§
N˛Á¬Á Tıt uåN˛Á¬åz N˛y üÁuÆN˛oÁ, ú“¬z N˛y üÁuÆN˛oÁ Ãz tÏTÏåy “ÁzTy oÁz x N˛Á ™Ó¡Æ rÁo N˛yu\L@

4. LN˛ ™o|§Áå  (jar) ™ı 24 TÁzu¬ÆÁÂ “{ u\Ã™ı NĮ̈ Z “∫y EÁ{∫ EãÆ åy¬y “{@ Æut FÃ™ı Ãz LzuXZN˛ øú Ãz LN˛
TÁz¬y uåN˛Á¬y TF|, ƒ“ “∫z ∫ÊT N˛y ∫“åz N˛y üÁuÆN˛oÁ 2

3  “{@ ™o|§Áå ™ı, åy¬y TÁzu¬ÆÁı N˛y ÃÊPÆÁ §oÁFL@

3 .m

2 
.

m

™y.

™y
.

üÀoÁuƒo úu∫ÆÁz\åÁ
∆ÁÀfiyÆ üÁuÆN˛oÁ Ãz üÁÆÁzuTN˛ üÁuÆN˛oÁ N˛y oÏ¬åÁ N˛∫åÁ
uƒußãå uÀsuoÆÁı ™ı üÁuÆN˛oÁ rÁo N˛∫åÁ \{Ãz LN˛ úÁÃz N˛Áz 100 §Á∫ GZÁ¬åÁ EÁ{∫
(i) Ã™ (ii) uƒ ™ (iii) øjy ÃÊPÆÁ üÁõo N˛∫åÁ @
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N˛qÁ-X -X -X -X -X Tumo3 2 63 2 63 2 63 2 63 2 6
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          “™åz MÆÁ YYÁ| N˛y
FÃ EÜÆÁÆ ™ı, “™åz uå©å §ÁoÁı N˛Áz ÃyQÁ:

1. “™åz üÁÆÁzuTN˛ üÁuÆN˛oÁ EÁ{∫ Ã{tΩáÁuãoN˛ N˛y üÁuÆN˛oÁ Nz˛ §Á∫z ™ı tzQÁ@
2. uN˛Ãy VbåÁ E N z̨ uÃtΩáÁão N˛y (Theoretical or classical) üÁuÆN˛oÁ, \Áz P(E), Nz̨  øú ™ı u¬Qoz “{,

osÁ GÃz FÃ üN˛Á∫ úu∫ßÁu o N˛∫oz “¯@

P (E) =

\“ÁÂ “™ ™Áåoz “{ uN˛ üÆÁzT Nz˛ Ãßy úu∫mÁ™ Ã™üÁuÆN˛ “Ázoz “{@
3. uåu≥Áo VbåÁ N˛y üÁuÆN˛oÁ 1 ∫“oy “{@
4. EÃ©ßƒ VbåÁ N˛y üÁuÆN˛oÁ ∆ÓãÆ (0) ∫“oy “{@
5. VbåÁ E N˛y üÁuÆN˛oÁ, ÃÊPÆÁ P(E) ∫“oy “{ \Áz 0 ≤ P (E) ≤ 1
6. VbåÁ u\ÃN˛Á Nz̨ ƒ¬ LN˛ úu∫mÁ™ ∫“oÁ “{, üÁ∫ÊußN˛ VbåÁ N˛“¬Áoy “{@ uN˛Ãy üÆÁzT Nz̨  Ãßy üÁ∫ÊußN˛

VbåÁEÁzÊ N˛y üÁuÆN˛oÁ N˛Á ÆÁzT  1 ∫“oÁ “{@.
7. uN˛Ãy ßy VbåÁ Nz˛ u¬L, E, P (E) + P ( E  ) = 1, \“ÁÂ E  N˛Á Es| “{ ' E å“y'@  E EÁ{∫ E  úÓ∫N˛

VbåÁLÂ (complementary events) N˛“¬Áoz “{@
8. FÃ EÜÆÁÆ ™ı GúÆÁzT ™z ¬ÁÆz TL NÏ˛Z EuáN˛ útÁı N˛Áz åyYz utÆÁ TÆÁ “{@
ÆÁtwuXZN˛ üÆÁzT (random experiments) : ÆÁtwuXZN˛ üÆÁzTÁı N˛Á úu∫mÁ™ úÓƒ| rÁo “ÁzoÁ “{ ¬zuN˛å uN˛Ãy

uƒ∆z  üt∆|å Nz˛ úu∫mÁ™ N˛Á úÓƒÁ|åÏ™Áå å“Î ¬TÁ ÃN˛oz “{@
Ã™üÁuÆN˛ VbåÁLÂ (equally likely events): tÁz ÆÁ EuáN˛ VbåÁLÂ Ã™üÁuÆN˛ N˛“¬Áoy “{ Æut Få™z Ãz ünÆzN˛

VbåÁ Vbåz N˛y ÃÊßÁƒåÁ Ã™Áå ∫“oy “{@
ú∫Àú∫ Eúƒ\y| VbåÁLÂ (Mutually Exclusive events): tÁz ÆÁ EuáN˛ VbåÁLÂ LN˛ tÓÃ∫z Nz˛ ünÆzN˛

Eúƒ\y| N˛“¬Áoy “{Ê ünÆzN˛ VbåÁ N˛Á Vubo “ÁzåÁ, EãÆ VbåÁ Nz˛
Vubo “Ázåz N˛Áz ∫ÁzN˛oÁ “{@

úÓ∫N˛ VbåÁLÂ (Complementary events): ™ÁåÁ uN˛ uN˛Ãy üÆÁzT Nz˛ NÏ˛Z úu∫mÁ™ “{@ Ã¯ú¬ Ãƒz| ™ı EãÆ
Ãßy úu∫mÁ™Áı N˛y VbåÁ \Áz EåÏNÓ˛¬ VbåÁ å“y “{, úÓ∫N˛ VbåÁ
N˛“¬Áoy“{@

uå∫∆z  VbåÁLÂ (Exhaustive events): Ãßy VbåÁLÂ, uå∫∆z  VbåÁLÂ N˛“¬Áoy “{@ Æut FåN˛Á ÃÊÆÁzT Ã¯ú¬
Ã™u…b (sample space)∫“oÁ “{@

uåu≈Yo VbåÁLÂ (Sure Events) : uN˛Ãy LzuXZN˛ üÆÁzT N˛y Ã¯ú¬ Ã™u…b, uåu≈Yo VbåÁ N˛“¬Áoy “{
MÆÁıuN˛ üÆÁzT Nz̨  uN˛Ãy ßy ú∫yqm ™ı, FÃN˛y N˛ÁzF| VbåÁ VÁbyo “Ázoy
“{@

EÃÊßƒ VbåÁ (Impossible Events) : LN˛ VbåÁ \Áz uN˛Ãy ßy o∫“ Vubo å“y “Ázoy “{, EÃÊßƒ
VbåÁ N˛“¬Áoy “{@

ú∫yqmÁı (trial) N˛y ÃÊPÆÁ u\Ã™z VbåÁ Vboy “{@
NĮ̈ ¬ ú∫yqmÁı N˛y ÃÊPÆÁ
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14.1 14.1 14.1 14.1 14.1 üÀoÁƒåÁ
Tmz∆ åz Eúåy N˛qÁ Nz̨  26 ZÁfiÁı Nz̨  Tumo Nz̨  ÃÊT¿“mÁn™N˛ FN˛ÁF| - I  Nz̨  EÊN˛, FÃ üN˛Á∫

úÊ\yNw̨ o uN˛Æz@

E\Ï|å 76 åÁ∫ÁÆm 12

N˛Á™yuå 82 ÃÏ∫z∆ 24

∆u„¢˛N˛ 64 tÏTÁ| 39

Nz˛∆ƒ 53 u∆ƒÁ 41

¬oÁ 90 ∫“y™ 69

∫Á\zã¸ 27 ∫ÁáÁ 73

∫Á™Ó 34 N˛Áuo|N˛ 94

ÃÏáÁ 74 \ÁzÃ¢˛ 89

uN¿̨ …mÁ 76 FN˛∫™ 64

ÃÁz™Ï 65 ¬fl™y 46

TÁ{∫y 47 ÃyoÁ 19

Gúzã¸ 54 ∫z“ÁåÁ 53

∫Á™´ÆÁ 36 EuåoÁ 69

(Hú∫ utL TL t eyN˛ jÊT Ãz ÃÊTueo “{ ÆÁ å“Î?)

EÜÆÁuúN˛Á åz N˛qÁ Nz̨  Tumo Nz̨  EÊN˛Áı Nz̨  ÃÊT¿“mÁn™N˛ FN˛ÁF| N˛Á uƒƒ∫m tzåz Nz̨  u¬L N˛“Á@

Statistics14
EÜÆÁÆ

ÃÁÊuPÆN˛y
(Statistics)

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2018-19
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N˛qÁ-X -X -X -X -X Tumo3 2 83 2 83 2 83 2 83 2 8
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Tmz∆ åz Eúåy N˛qÁ N z̨ üt∆|å N˛Áz Ã™^åz Nz̨  u¬L FÃ oÁu¬N˛Á N˛Áz §åÁÆÁ@

EÊN˛ ZÁfiÁı N˛y ÃÊPÆÁ
0 - 33   4

34 - 50   6

51 - 75 10

76 - 100   6

Hú∫ N˛y oÁu¬N˛Á ™ı utL TL t Ã™Ó“§tΩá “{ ÆÁ EÃ™Ó“§tΩá “{@

GÃåz Eúåy EÜÆÁuúN˛Á N˛Áz ƒ“ oÁu¬N˛Á §oÁF|, EÜÆÁuúN˛Á åz tÁı Nz˛ ÃÊTeå N˛Áz Ã™^åz
Nz̨  u¬L GÃN˛y Ã∫Á“åÁ N˛y@ “™ Æ“ tzQoz “̄ uN˛ §“Ïo ÃÁ∫z uƒtΩÆÁus|ÆÁı Nz̨  EÊN˛ 51-75 Nz̨  §yY
“{@ MÆÁ EÁú uƒYÁ∫ N˛∫oz “{ uN˛ Tmz∆ åz ZÁzby »zmy N˛Á GúÆÁzT uN˛ÆÁ “{?

uúZ¬y N˛qÁ ™ı EÁúåz Ã™Ó“§tΩá EÁ{∫ EÃ™Ó“§tΩá tÁı ™ı EÊo∫ Nz̨  §Á∫z ™ı ÃyQÁ@
EÃ™Ó“§tΩá tÁı Nz̨  ™ÜÆ™Áå N˛Áz rÁo N˛∫åÁ FÃNz̨  §Á∫z ™ı ßy EÁúåz újÁ@ FÃN˛Á À™∫m N˛∫oz “ÏL
E§ ™ÜÆ™Áå, ™uÜÆN˛Á EÁ{∫ §“Ï¬N˛ rÁo N˛∫åÁ ÃyQıTz@

14.2 14.2 14.2 14.2 14.2 EÃ™Ó“§tΩá tÁı N˛Á ™ÜÆ™Áå (Mean of ungrouped data) :-

“™ı rÁo “{ uN˛ uå∫yqmÁı N˛Á ™ÜÆ™Áå (EÁ{Ão) Ãßy ™Ó¡ÆÁı Nz̨  ÆÁzT N˛Áz NĮ̈ ¬ uå∫yqmÁı Nz̨
ÃÊPÆÁ Ãz ßÁT tzåz ú∫ üÁõo “ÁzoÁ “{@ ™Áå ¬yu\L x1, x2,. . ., xn uå∫yqm “{ f1, f2, . . ., fn. §Á∫Ê§Áu∫oÁ
“{@ FÃN˛Á Es| “{ uN˛ uå∫yqm x1 EÁoÁ “{ f1  §Á∫,  x2 EÁoÁ “{ f2  §Á∫, EÁ{∫ FÃy üN˛Á∫....

E§, uå∫yqmÁı Nz̨  ™Ó¡ÆÁı N˛Á ÆÁzT  = f1x1 + f2x2 + . . . + fnxn, EÁ{∫ uå∫yqmÁı N˛y ÃÊPÆÁ = f1

+ f2 + . . . + fn.

Eo:, ™ÜÆ™Áå x  utL TL tÁı N˛y FÃ üN˛Á∫ utÆÁ TÆÁ “{@
1 1 2 2

1 2

... ... ...
... ... ...

n n

n

f x f x f xx
f f f
+ + +

=
+ + +

À™∫m N˛yu\L uN˛ ÃÊuqõo ™ı FÃz T¿yN˛ Eq∫ ∑  (FÃz uÃS™Á újoz “̄) Nz̨  GúÆÁzT Ãz u¬Q

ÃN˛oz “̄ u\ÃN˛Á Es| “{ ÆÁzT, EsÁ|o i i

i

f xx
f

∑
=

∑

GtÁ“∫m-1. uN˛Ãy uƒtΩÆÁ¬Æ Nz̨  tÃƒÎ N˛qÁ Nz̨  30 uƒtΩÆÁus|ÆÁı tΩƒÁ∫Á Tumo ™ı üÁõoÁÊN˛Áı N˛y
§Á∫Ê§Áu∫oÁ oÁu¬N˛Á åyYz ty TF| “{ oÁz uƒtΩÆÁus|ÆÁı tΩƒÁ∫Á üÁõoÁÊN˛Áı N˛Á ™ÜÆ™Áå rÁo N˛yu\L@

  üÁõoÁÊN˛  (xi )    10   20   36   40   50   56   60   70   72   80   88   92   95

 uƒ˘Áus|ÆÁı N˛y ÃÊPÆÁ( fi)  1   1   3   4   3   2   4   4   1   1   2   3   1

SCERT TELA
NGANA



ÃÁÊuPÆN˛y 3 2 93 2 93 2 93 2 93 2 9
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“¬ : tÁı N˛Áz tÏ§Á∫Á - u¬QN˛∫ uå∫yqmÁı N˛Á ÆÁzT rÁo N˛yu\L@

üÁõoÁÊN˛               uƒtΩÆÁus|ÆÁı N˛y i if x

 (xi ) ÃÊPÆÁ ( fi)

10 1 10
20 1 20
36 3 108
40 4 160
50 3 150
56 2 112
60 4 240
70 4 280
72 1 72
80 1 80
88 2 176
92 3 276
95 1 95

N Į̈¬       if∑  =30              i if x∑ = 1779

Eo: 1779 59.3
30

i i

i

f xx
f

∑
= = =

∑

EsÁ|oΩ, ™ÜÆ™Áå EÊN˛ = 59.3.

“™Á∫z ƒÁÀouƒN˛ \yƒå ™ı, t Foåz §gz “̄ uN˛ GåN˛Á Es|úÓm| E•ÆÁÃ N˛∫åÁ “ÁzTÁ@

Eo: “™ı EÃ™Ó“§tΩá tÁı N˛Áz Ã™Ó“§tΩá tÁı ™ı §t¬åz N˛y EÁƒ≈ÆN˛oÁ “{ EÁ{∫ ™ÜÆ™Áå
rÁo N˛∫åz N˛y uƒuá N˛Áz jÓÂj uåN˛Á¬åÁ “{@

™Áå ¬yu\L GtÁ“∫m 1 EÃ™Ó“§tΩá tÁı N z̨  Ã™Ó“§tΩá tÁı ™ı 15 N˛Á ƒTÁ̇o∫ ¬zoz “ÏL
§ÁÂbıTz ÆÁ Æ“ÁÂ FÃ §Áo N˛Á ÜÆÁå ∫QåÁ YÁu“L uN˛ Æut N˛ÁzF| §Á∫Ê§Áu∫oÁ ƒTÁ̇o∫ Nz̨  GXY »zmy Ãz
™z¬ QÁoy “Áz oÁz GÃz GÃNz̨  ET¬z ƒTÁ̇o∫ N˛y uå©å »zmy ™ı ∫QåÁ YÁu“L@ GtÁ: 4 YÁ∫ uƒ˘Ásy|
u\ã“Áıåz 40 EÊN˛ üÁõo uN˛L Gã“ı 40-55 Nz̨  »zmy ™ı ∫QıTz, ¬zuN˛å 25-40 ™ı å“Î, FÃ §Áo N˛Áz ÜÆÁå
™ı ∫Qoz “ÏL Ã™Ó“§tΩá §Á∫Ê§Áu∫oÁ oÁu¬N˛Á §åÁLÂTz :-

  ƒTÁ̇o∫ 10-25  25-40  40-55 55-70 70-85 85-100

  ZÁfiÁı N˛y ÃÊPÆÁ 2 3 7 6 6 6
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N˛qÁ-X -X -X -X -X Tumo3 3 03 3 03 3 03 3 03 3 0
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E§, ünÆzN˛ ƒTÁ̇o∫ Nz̨  u¬L “™ı LN˛ u§ÊtÏ N˛y EÁƒ≈ÆN˛oÁ “Ázoy “{ \Áz úÓm| »zmy N˛Á
üuouåuánƒ N˛∫oÁ “{@ Æ“ ™Áå ¬zoz “{ uN˛ ünÆzN˛ ƒTÁ̇oÁ∫ N˛y §Á∫Ê§Áu∫oÁ ™ÜÆ u§ÊtÏ Nz̨  EÁÃúÁÃ ∫“oy
“{@ Eo: ünÆzN˛ »zmy N˛Á ™ÜÆu§ÊtÏ GÃ »zmy ™ı EÁåz ƒÁ¬y ÃÊPÆÁ “Ázoy “{ u\Ãz class mark  ÆÁ »zmy
EÊN˛ N˛“oz “̄@ À™∫m N˛yu\L uN˛ “™ »zmy EÊN˛ Nz̨  u¬L GXY Ãy™Á EÁ{∫ uå©å Ãy™Á N˛y EÁ{Ão
u¬Qoz “̄@

10-25 »zmy ™Êz, »zmy EÊN˛ 10 25
2
+

=17.5. GÃy üN˛Á∫, ∆z  ƒTÁ̇o∫ N˛Á »zmy EÊN˛ rÁo

N˛∫ıTz@ Gã“ı “™ oÁu¬N˛Á ™ı u¬QıTz@ FÃz “™ xi u¬Qoz “̄@ E§ “™ uúZ¬z GtÁ“∫m N˛y o∫“ ™ÜÆ™Áå
N˛y TmåÁ N˛∫ıTz@

ƒTÁ˙o∫ uƒtΩÆÁus|ÆÁı »zmy EÊN˛ fixi

N˛y ÃÊPÆÁ ( fi)           ™ÜÆ™Áå (xi )

10-25 2 17.5 35.0

25-40 3 32.5 97.5

40-55 7 47.5 332.5

55-70 6 62.5 375.0

70-85 6 77.5 465.0

85-100 6 92.5 555.0

NĮ̈ ¬                 if∑ =30                                                 i if x∑ =1860.0

EÊuo™ ÀoÊß ™ı, ™Ó¡ÆÁı N z̨ ÆÁzT ™ı i if x∑  tzoz “{@ Eo: ™ÜÆÁ™Áå x  utL TL tÁı N˛Á

1860 62
30

i i

i

f xx
f

∑
= = =

∑

FÃ ™ÜÆ™Áå N˛Áz rÁo N˛∫åz N˛y åF| útΩáuo N˛Áz ünÆq uƒuá (direct method) N˛“oz “̄@

“™ Hú∫ t∆Á|L EåÏÃÁ∫, Gã“Î tÁı N˛Á GúÆÁzT N˛∫ ∫“z “̄ EÁ{∫ GÃy ÃÓfi N˛Áz uåÆÏMo N˛∫
∫“z “̄, ™ÜÆ™Áå N˛y TmåÁ ÆÁ “¬ N˛∫åz Nz̨  u¬L ¬zuN˛å \Áz (result) G∫ üÁõo “Áz ∫“Á “{ ƒ“ E¬T
“{ EÁ{∫ 62 ™ÜÆ™Áå “{@ MÆÁ EÁú ÃÁzY ÃN˛oz uN˛ LzÃÁ MÆÁı “ÁzoÁ “{?
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ÃÁÊuPÆN˛y 3 3 13 3 13 3 13 3 13 3 1
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     ÃÁzuYL EÁ{∫ YYÁ| N˛yu\L@

1. Ã™Ó“§tΩá EÁ{∫ EÃ™Ó“§tΩá tÁı Ãz ™ÜÆ™Áå N˛y TmåÁ N˛∫ ÃN˛oz “̄@ Få™ı N˛Á{åÃy
uƒuá GúÆÏMo “ÁzTy? EÁ{∫ MÆÁı?

2. Ã™Ó“§tΩá tÁı N˛Áz “¬ N˛∫åz Nz̨  u¬L N˛Á{åÃy uƒuá GúÆÏMo “ÁzTy?

Ã™Ó“§tΩá tÁı N˛y TmåÁ N˛∫åz Nz̨  u¬L Ã§Ãz GúÆÏMo uƒuá N˛Á{åÃy “ÁzTy@
\§ ÃÊPÆÁLÂ ÆÁ EÊuN˛Æ ™Ó¡Æ x1 EÁ{∫ f1  §‰gz ∫“oz “{ oÁz x1 EÁ{∫ f1 Nz̨  TÏmå¢˛¬ ™ı Ã™Æ N˛y

Qúo [ÆÁtÁ “Ázoy “{@ Eo: FÃ uÀsuo ™Êz LN˛ EÁ{∫ uƒuá Nz̨  §Á∫z ™ı uƒYÁ∫ N˛∫ıTz u\Ã™ı N˛™
TÏmå¢˛¬ EÁÃÁåy Ãz rÁo uN˛ÆÁ \Á ÃNz̨ @

“™ fi N˛Áz NĮ̈ Z ßy å“y N˛∫ ÃN˛oz ¬zuN˛å “™ ünÆzN˛ xi N˛Áz ZÁzby ÃÊPÆÁ ™ı §t¬ ÃN˛oz “̄
u\ÃÃz TÏmå¢˛¬ Ã∫¬ “Áz@ FÃz “™ uN˛Ã üN˛Á∫ N˛∫ ÃN˛oz “̄? LN˛ uåu≈Yo ÃÊPÆÁ ™ı Ãz ünÆzN˛ ™Ó¡Æ
N˛Áz VbÁåz ú∫ ZÁzby ÃÊPÆÁ üÁõo “Ázoy “{@ E§ FÃ uƒuá Ãz GtÁ“∫m 1 N˛Áz “¬ N˛∫ıTz@

(ú“¬z Y∫m ™ı) “™ı xi' ™ı Ãz uN˛Ãy LN˛ ™Ó¡Æ N˛Áz N˛u¡úo ™ÜÆ™Áå Nz̨  øú ™ı YÏåN˛∫ GÃz
a Ãz ÃÓuYo N˛∫ıTz@ TmåÁ N˛y Ã∫¬oÁ Nz̨  u¬L 'a'  N˛Á ™Ó¡Æ x1, x2, ..., xn. Nz̨  ™ÜÆ “ÁzåÁ YÁu“L@ Eo:
a = 47.5 ÆÁ a = 62.5. ™Áå ¬yu\L a = 47.5.

  tÓÃ∫z Y∫m ™Êz (xi Nz̨  ünÆzN˛ ™Ó¡Æ Nz̨  ÃÁs ‘a’ N˛Á Eão∫ rÁo N˛∫ıTz@ u\Ãz “™ di Ãz ÃÓuYo N˛∫ıTz@
Eo: di = xi – a = xi – 47.5

oyÃ∫z Y∫m ™ı di N˛Á TÏmå¢˛¬ ÃÊ¬Så fi Ãz N˛∫ıTz EÁ{∫  fi di  N z̨ Ãßy ™Ó¡ÆÁı N˛Á ÆÁzT rÁo
N˛∫ıTz@ FÃN˛y TmåÁ åyYz oÁu¬N˛Á ™ı ty TF| “{@

ƒTÁ̇o∫ uƒ˘Áus|ÆÁı N˛y   N˛qÁ EÊN˛ 47.5i id x= −     i if d

ÃÊPÆÁ ( fi)       (™ÜÆ ™Ó¡Æ)(xi ) i id x a= −

10-25 2 17.5 -30 -60

25-40 3 32.5 -15 -45

40-55 7 47.5 (a) 0 0

55-70 6 62.5 15 90

70-85 6 77.5 30 180

85-100 6 92.5 45 270
NĮ̈ ¬            if∑ =30                                                                      i if d∑  = 435

Eo: Hú∫ N˛y oÁu¬N˛Á Ãz uƒY¬å N˛Á ™ÜÆ™Áå, i i

i

f dd
f

∑
=

∑

E§, d  EÁ{∫ x . Nz̨  §yY ÃÊ§Êá rÁo N˛∫ıTz@
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\{Ãz “™ di N˛Áz üÁõo N˛∫åz Nz̨  u¬L xi Nz̨  ünÆzN˛ ™Ó¡Æ ™ı Ãz ‘a’ N˛Áz VbÁoz “{, GÃy üN˛Á∫
™ÜÆ™Áå x   N˛Áz üÁõo N˛∫åz Nz̨  u¬L ‘a’ N˛Áz d  ™ı \ÁzgıTz@ FÃz TumoyÆ útΩáuo tΩƒÁ∫Á FÃ üN˛Á∫
rÁo uN˛ÆÁ \ÁoÁ “{,

uƒY¬å N˛Á ™ÜÆ™Áå,  i i

i

f dd
f

∑
=

∑

Eo:,  
( )i i

i

f x ad
f

∑ −
=

∑

     = i i i

i i

f x f a
f f

∑ ∑
−

∑ ∑

     = i

i

fx a
f

∑
−

∑

           d   =  x a−

FÃu¬L               
i i

i

f dx a
f

∑
= +

∑

oÁu¬N˛Á Ãz a, i if d∑  EÁ{∫ if∑  N z̨ ™Ó¡ÆÁı N˛Áz Gú∫ÁzMo ™ı ÀsÁuúo N˛∫åz ú∫ “™ı üÁõo “ÁzTÁ

   
43547.5 47.5 14.5 62
30

x = + = + =

EsÁ|o, ZÁfiÁı tΩƒÁ∫Á üÁõoÁÊN˛ N˛Á ™ÜÆ™Áå = 62.
Hú∫ ty TF| uƒuá N˛Áz <N˛u¡úo ™ÜÆ™Áå uƒuá>> N˛“oz “̄@

               uN¿̨ ÆÁN˛¬Áú

   GtÁ“∫m  1 ™ı utÆz TÆz tÁı N z̨ ™ÜÆ™Áå N˛Áz uƒY¬å útΩáuo Ãz xi Nz̨  N¿̨ ™ÁTo ™Ó¡ÆÁı EsÁ|oΩ
17.5, 32.5, ... EÁut N˛Áz N˛u¡úo ™ÜÆ™Áå ¬zN˛∫ rÁo N˛∫åz N˛Á üÆnå N˛yu\L@ EÁTz “™ åyYz
utÆz TÆz EÊ∆Áı ú∫ YYÁ| N˛∫ıTz@

1. MÆÁ Ã™ÁåÁão∫ ™ÁÜÆ Nz̨  ™Ó¡Æ Gú∫ÁzMo Ãßy uÀsuoÆÁı ™ı Ã™Áå “ÁıTz?
2. Æut ünÆq ™ÜÆ™Áå N˛Áz N˛u¡úo ™ÜÆ Nz̨  øú ™ı ¬zåz ú∫ i if d∑  N˛Á ™Ó¡Æ MÆÁ “ÁzTÁ?
3. uN˛Ãy ßy ™ÜÆ-™Ó¡Æ (N˛qÁ EÊN˛) N˛Áz N˛u¡úo ™ÜÆ™Áå ¬zåz N˛Á N˛Á∫m MÆÁ “Áz ÃN˛oÁ “̄?

åyYz ty TF| oÁu¬N˛Á ™ı ÜÆÁå úÓƒ|N˛ YÁ{sz ÀoÊß N˛Áz tzuQL@ Ãßy ™Ó¡Æ 15 Nz̨  TÏmN˛ “{ Eo:
Æut “™ YÁ{sz ÀoÊß Nz̨  Ãßy ™Ó¡ÆÁı N˛Áz 15 Ãz uƒßÁu\o N˛∫zÊTz@ oÁz “™ı ZÁzby ÃÊPÆÁ üÁõo “Ázoy “{ u\Ãz
“™ fi Ãz TÏmÁ N˛∫oz “̄@ (Æ“ÁÂ ünÆzN˛ N˛q N˛Á ƒTÁ̇o∫ 15 “{@)

      Eo:, ™Áå ¬yu\L i
i

x au
h
−

=  \“ÁÂ a N˛u¡úo ™ÜÆ™Áå “{ EÁ{∫ h N˛qÁ N˛y ¬©§ÁF| “{@
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E§, ui N˛y TmåÁ FÃ uƒuá tΩƒÁ∫Á N˛y \Á ÃN˛oy “{@ (EsÁ|o fi ui rÁo N˛∫ ∑  fi ui N˛Á ™Ó¡Æ
rÁo N˛∫ıTz@)  h = 15, [üÁÆ: N˛qÁ N˛y ¬©§ÁF| N˛Áz h ¬zoz “̄ ¬zuN˛å Æ“ EÊo∫Á¬ N˛qÁ N˛Á EÊo∫Á¬ “ÁzåÁ
EÁƒ≈ÆN˛ å“Î “{@]

™Áå ¬yu\L  i i

i

f uu
f

∑
=

∑

  ƒTÁ̇o∫ ZÁfiÁı N˛y N˛qÁ EÊN˛ i id x a= − i
i

x au
h
−

= i if u

       ÃÊPÆÁ ( fi)           (xi) (™ÜÆ ™Ó¡Æ)

  10-25 2 17.5 -30 -2 -4

  25-40 3 32.5 -15 -1 -3

  40-55 7 47.5 0 0 0

  55-70 6 62.5 15 1 6

  70-85 6 77.5 30 2 12

  85-100 6 92.5 45 3 18

 NĮ̈ ¬              if∑ =30                          i if u∑ =29

Æ“ÁÂ, u¢˛∫ Ãz, u  EÁ{∫ x  Nz̨  §yY Nz̨  ÃÊ§Êá N˛Áz rÁo N˛∫ıTz@
i

i
x au

h
−

=

Eo:  i i

i

f uu
f

∑
=

∑

Eo:  

( )i
i

i

x af
hu

f

−
∑

=
∑

     = 
1 i i i

i i

f x f a
h f f

⎡ ⎤∑ ∑⎢ ⎥−⎢ ⎥∑ ∑⎣ ⎦

    = 
1 ( )x a
h

−

ÆÁ            hu x a= −

 x a hu= +

FÃu¬L  i i

i

f ux a h
f

⎡ ⎤∑⎢ ⎥= + ⎢ ⎥∑⎣ ⎦

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo3 3 43 3 43 3 43 3 43 3 4

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ÆÁ  i i

i

f ux a h
f

⎛ ⎞∑ ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ ∑⎝ ⎠

utL TL oÁu¬N˛Á Ãz  a, i if u∑ h EÁ{∫ if∑  Nz̨  ™Ó¡ÆÁı N˛Áz ÃÓfi ™ı ÀsÁuúo N˛∫åz ú∫ “™ı üÁõo “ÁzoÁ “{

2947.5 15
30

x = + ×

    = 47.5 + 14.5 = 62

Eo: uƒ˘Ásy| tΩƒÁ∫Á üÁõo ™ÜÆ™Áå = 62.

Hú∫ ty TF| uƒuá N˛Áz Step-deviation ÆÁ N¿̨ ™ uƒY¬å uƒuá N˛“oz “̄@

  l Æut Ãßy di ™ı Ã™Áå TÏmåQlg “Áz oÁz N¿̨ ™-uƒY¬å útΩáuo ÃÏuƒáÁ\åN˛ “Ázoy “{@
    l oyåÁz uƒuáÆÁı tΩƒÁ∫Á üÁõo ™ÜÆ™Áå Ã™Áå “Ázoz  “̄@

  l N˛u¡úo - ™ÜÆ™Áå uƒuá EÁ{∫ N¿̨ ™ uƒY¬å uƒuá Æ“ ünÆq uƒuá N˛Á Ã∫¬yNw̨ o å™ÓåÁ “{@

  l ÃÓfi x a hu= +  ™ı a EÁ{∫ h Hú∫ utL TL EåÏÃÁ∫ å “Áz oÁz ßy FÃN˛Á EuÀonƒ ∫“oÁ “{@

Æut ƒz N˛ÁzF| E∆ÓãÆ ÃÊPÆÁLÂ “Áz i
i

x au
h
−

=

FÃ uƒuá Ãz tÓÃ∫z GtÁ“∫mÁı N˛Áz “¬ N˛∫ıTz@

GtÁ“∫m-2. åyYz ty TF| oÁu¬N˛Á ™ı ßÁ∫o Nz̨  uƒußãå ütz∆Áı Nz̨  T¿Á™ym qzfi Nz˛ üÁsu™N˛ uƒtΩÆÁ¬ÆÁı
™ı ™u“¬Á EÜÆÁuúN˛ÁEÁzÊ N˛Á üuo∆o uƒo∫m utÆÁ TÆÁ “{@ oÁz ™u“¬Á EÜÆÁuúN˛Á Nz̨  ™ÜÆ™Áå
üuo∆o N˛Áz  oyåÁı uƒuáÆÁı ™ı rÁo N˛yu\L@

 ™u“¬Á EÜÆÁuúN˛Á üuo∆o 15 - 25 25 - 35 35 – 45 45 - 55 55 - 65 65 - 75 75 – 85

 ütz∆Áı N˛y ÃÊPÆÁ/U.T.     6    11     7     4    4    2     1

(Source : Seventh All India School Education Survey conducted by NCERT)

“¬:  Ãßy ƒTÁ̇o∫Áı Nz̨  N˛qÁ EÊN˛Áz (™ÜÆ-™Ó¡ÆÁı) N˛Áz rÁo N˛∫ oÁu¬N˛Á ™ı u¬uQL@

Æ“ÁÂ “™ a = 50, h = 10,

oÁz di = xi – 50 EÁ{∫ ui = 
50

10
ix −
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E§ di EÁ{∫ ui rÁo N˛∫ oÁu¬N˛Á ™ı u¬Qåz ú∫,
 ™u“¬Á             ∫Á[ÆÁı/N z̨.∆Á.         ix id = iu = i if x i if d i if u

EÜÆÁuúN˛ÁEÁzÊ ütz∆Áı N˛y 50ix −
50

10
ix −

  N˛Á üuo∆o C.I  ÃÊPÆÁ fi

 15 – 25 6 20 -30 -3 120 -180 -18
  25 – 35 11 30 -20 -2 330 -220 -22
  35 – 45 7 40 -10 -1 280 -70 -7
  45 – 55 4 50   0  0 200 0 0
  55 – 65 4 60 10  1 240 40 4
  65 – 75 2 70 20  2 140 40 4
  75 – 85 1 80 30  3  80 30 3

  NĮ̈¬ 35 1390 -360 -36

Hú∫ N˛y oÁu¬N˛Á Ãz “™ı 35, 1390, 360, 36i i i i i i if f x f d f u∑ = ∑ = ∑ =− ∑ =−  üÁõo “ÁzoÁ “{

ünÆq uƒuá N z̨ GúÆÁzT Ãz,  1390 39.71
35

i i

i

f xx
f

∑
= = =

∑

N˛u¡úo ™ÜÆ™Áå uƒuá Nz̨  GúÆÁzT Ãz, 36050 50 10.29 39.71
35

i i

i

f dx a
f

∑ −
= + = + = − =

∑

N¿̨ ™ uƒY¬å uƒuá Nz̨  GúÆÁzT Ãz 3650 10 39.71
35

i i

i

f ux a h
f

⎛ ⎞∑ −⎟⎜ ⎟= + × = + × =⎜ ⎟⎜ ⎟⎜ ∑⎝ ⎠
EsÁ|o üÁsu™N˛ uƒtΩÆÁ¬Æ Nz̨  T¿Á™ym qzfi N˛y ™u“¬Á EÜÆÁuúN˛ÁEÁzÊ N˛Á EÁ{Ão ™ÜÆ™Áå 39.71 “{@

     ÃÁzuYL EÁ{∫ YYÁ| N˛yu\L :-

   1. oyåÁı uƒuáÆÁı tΩƒÁ∫Á üÁõo˛ úu∫mÁ™ Ã™Áå “{@
   2. Æut xi EÁ{∫ fi úÆÁ|õo ZÁzby ÃÊPÆÁLÂ “Áz, oÁz N˛Á{åÃy uƒuá GuYo “ÁzTy?
   3. Æut xi  EÁ{∫ fi §gy ÃÊPÆÁ “Áz, oÁz N˛Á{åÃy uƒuá N˛Á GúÆÁzT GuYo “ÁzTÁ?

Æut ƒTÁ̇o∫ EÃ™Áå “Áz osÁ xi N˛Á ™Ó¡Æ §gÁ “Áz o§ ßy “™ uƒY¬å útΩáuo N˛Á GúÆÁzT
di Nz̨  uN˛Ãy GuYo ßÁ\N˛ Nz̨  ÃÁs N˛∫ ÃN˛oz “̄@

GtÁ“∫m -3.  åyYz utL §Á∫Ê§Áu∫oÁ Ãz Tıt§Á„\Áı tΩƒÁ∫Á u¬L TL uƒNz̨ bÁı N˛y ÃÊPÆÁ ty TÆy “{@ oÁz
GuYo uƒuá tΩƒÁ∫Á uƒNz̨ bÁı N˛Á ™ÜÆ™Áå rÁo N˛yu\L ™ÜÆ™Áå N˛Á Es| MÆÁ “{?

 uƒNz̨ bÁı N˛y ÃÊPÆÁ 20 - 60 60 - 100 100 - 150 150 - 250 250 - 350  350 – 450

 Tıt§Á„\Áı N˛y ÃÊPÆÁ    7 5 16 12 2 3
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“¬ : Æ“ÁÂ N˛qÁ N˛Á ƒTÁ̇o∫ §joz \Á ∫“Á, EÁ{∫ xi N˛Á ™Ó¡Æ §“Ïo §gÁ “{, oÁz uƒY¬å uƒuá N˛Áz ¬ÁTÓ
N˛∫åz ú∫, a = 200 , h = 20, Ãz “™ı uå©å ™Ó¡Æ üÁõo “Ázoz “̄@

uƒNz̨ b N˛y        §¡¬z§Á\ N˛y ix   id =          iu = ix a
h
−

i if u

ÃÊPÆÁ           ÃÊPÆÁ ( fi )  ix a− (h = 20)

20 – 60     7 40 -160 -8 -56

60 – 100     5 80 -120 -6 -30

100 – 150     16 125 -75 -3.75 -60

150 – 250     12 200 (a) 0 0 0

250 – 350     2 300 100 5 10

350 – 450     3 400 200 10 30

NĮ̈ ¬ 45 -106

Eo: 106200 20 200 47.11 152.89
45

i i

i

f ux a h
f

⎛ ⎞∑ −⎟⎜ ⎟= + × = + × = − =⎜ ⎟⎜ ⎟⎜ ∑⎝ ⎠

Eo: 45 §¡¬z§Á„\Áı tΩƒÁ∫Á u¬Æz TÆz EÁ{Ão uƒNz̨ bÁı N˛y ÃÊPÆÁ 152.89 “{@

N˛qÁ N z̨ u¬L üÆÁzTÁn™N˛ N˛ÁÆ| (Classroom Project )

1. EÁúNz̨  uƒtΩÆÁ¬Æ ™ı “Á¬ “y ™ı u¬Æz TÆz ú∫yqÁ ™ı EÁúN˛y N˛qÁ tΩƒÁ∫Á üÁõo uN˛Æz TÆz EÊN˛Áz
N˛Áz Ã™Ó“§tΩá §Á∫Ê§Áu∫oÁ oÁu¬N˛Á ™ı u¬uQL@ tÓÃ∫z uƒ ÆÁı Nz̨  EÊN˛Áz N˛Áz ßy u¬QN˛∫ oÏ¬åÁ
N˛yu\L@ ünÆzN˛ N˛Á GuYo uƒuá tΩƒÁ∫Á ™ÜÆ™Áå rÁo N˛yu\L@

2. EÁúNz̨  ∆“∫ Nz̨  30 utå N˛Á EnÆuáN˛ oÁú™Áå Nz̨  uƒƒ∫m N˛Áz úÊ\yNw̨ o N˛∫ GÃz Ã™Ó“§tΩá
oÁu¬N˛Á ™ı t∆Á|FL@ utL TL tÁı N˛Á ™ÜÆ™Áå GuYo uƒuá Ãz rÁo N˛yu\L@

3.  Eúåy N˛qÁ Nz̨  Ãßy ZÁfiÁEÁzÊ N˛y HÂYÁF| N˛Áz ™Áú N˛∫ tÁı N˛Áz FÃ ÃÊuYo §Á∫Ê§Áu∫oÁ Ã™Ó“
N˛y oÁu¬N˛Á ™ı u¬uQL@ GuYo útΩáuo tΩƒÁ∫Á tÁı N˛Á ™ÜÆ™Áå rÁo N˛yu\Æz@

       E•ÆÁÃ - 14.1- 14.1- 14.1- 14.1- 14.1

1. LN˛ Ãƒ|zqm Nz̨  EåÏÃÁ∫, NĮ̈ Z uƒtΩÆÁus|ÆÁı Nz̨  Ã™Ó“ tΩƒÁ∫Á u\Ã™ı Gã“Áıåz uå©å \ÁåN˛Á∫y
üÁõo N˛y˛ u\Ã™ı ƒwqÁı N˛y ÃÊPÆÁ \Áz 20 V∫Áı ™ı “{ oÁz ünÆzN˛ V∫ Nz̨  ƒwqÁı N˛Á ™ÜÆ™Áå rÁo
N˛yu\L@

 ƒwqÁı N˛y ÃÊPÆÁ 0 - 2 2 - 4 4 – 6 6 - 8      8 - 10 10 - 12 12 – 14

 V∫Áı N˛y ÃÊPÆÁ    1    2    1    5   6      2      3
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2. LN˛ ¢{̨ Mb∫y ™ı 50 ™„\tÓ∫Áı N˛y t{uåN˛ ™„\tÓ∫y N˛y §Á∫©§Áu∫oÁ oÁu¬N˛Á åyYz ty TF| “{
™ÜÆ™Áå rÁo N˛yu\L@ EÁúN˛y˛ ÃÏuƒáÁ Nz̨  EåÏÃÁ∫ N˛ÁzF| ßy uƒuá N˛Á GúÆÁzT N˛yu\L@

    t{uåN˛ ™„\tÓ∫y øúÆÁı ™ı 200 - 250 250 - 300  300 - 350   350 - 400   400– 450

    ™„\tÓ∫Áı N˛y ÃÊPÆÁ       12       14        8         6       10

3. uN˛Ãy úu∫Ã∫ N z̨ NĮ̈ Z §XYÁı N˛Á \z§ QY| uå©å §Á∫Ê§Áu∫oÁ oÁu¬N˛Á ™ı utÆÁ TÆÁ “{ Æut
™ÜÆ™Áå `18 “{ oÁz f  N˛Á ™Ó¡Æ rÁo N˛yu\L@

 üuoutå \z§ QY| 11 - 13     13 - 15    15 - 17    17 - 19    19 - 21    21 - 23    23 - 25
       (` ™ı)

  §XYÁı N˛y ÃÊPÆÁ       7         6  9             13         f              5             4

4. uN˛Ãy EÀúoÁ¬ N˛y˛ oyÃ ™u“¬ÁEÁzÊ N˛Á ú∫yqm uN˛ÆÁ TÆÁ EÁ{∫ GåNz̨  ”tÆ N˛y ágN˛å
üuo u™åb úÊ\yNw̨ o N˛y˛ TÆy “Áz, oÁz ”tÆ N˛y ágN˛å N˛Á EÁ{Ão (™ÜÆ™Áå) rÁo N˛yu\L@
GúÆÏMo uƒuá N˛Á YÆå N˛yu\L@

  ”tÆ ÀúÊtå N˛y ÃÊPÆÁ/u™åb 65-68    68-71   71-74   74-77    77-80    80-83   83-86

  ™u“¬ÁEÁzÊ N˛y ÃÊPÆÁ      2        4         3         8           7 4 2

5. LN˛ QÏt∫z §Á\Á∫ ™ı, LN˛ ¢˛¬ N˛Á uƒN¿̨ zoÁ, ÃÊo∫Áı N˛Áz §zYoÁ “{ \Áz bÁzN˛u∫ÆÁı ™ı ∫Qz TL “{@ Gå
bÁzN˛u∫ÆÁı ™ı ÃÊo∫Áı N˛y ÃÊPÆÁ ußãå-ußãå “{@ ty TF| oÁu¬N˛Á ™ı ÃÊo∫Áı N˛Á uƒo∫m FÃ üN˛Á∫ “{@

 ÃÊo∫Áı N˛y ÃÊPÆÁ 10-14 15–19 20-24 25-29        30–34

 bÁzN˛u∫ÆÁı N˛y ÃÊPÆÁ    15               110               135               115           25

oÁz ünÆzN˛ bÁzN˛∫y ™ı Nz̨  ÃÊo∫Áı N˛Á ™ÜÆ™Áå rÁo N˛yu\L@ EÁú N˛Á{åÃy uƒuá N˛Á YÆå N˛∫zÊTz?

6. uN˛Ãy ™Ï“¡¬z Nz̨  25 V∫Áı N˛Á t{uåN˛ ßÁz\å QY| FÃ oÁu¬N˛Á ™ı utÆÁ TÆÁ “{@

 t{uåN˛ QYÁ| øúÆÁı ™ı 100-150  150-200  200-250  250-300  300-350

 V∫Áı N˛y ÃÊPÆÁ        4        5      12        2        2

oÁz GuYo uƒuá tΩƒÁ∫Á ™ÜÆ™Áå rÁo N˛yu\L@
7. uN˛Ãy ∆“∫ N z̨ 30 ™Áz“¡¬Áı N˛y ƒÁÆÏ ™ı SO2  N˛y ™ÁfiÁ (ppm) N˛Á uƒƒ∫m FÃ üN˛Á∫ “{@

SO2  ppm  ™ı                                       0.00-0.04     0.04-0.08   0.08-0.12       0.12-0.16   0.16-0.20    0.20-0.24

§Á∫Ê§Áu∫oÁ       4            9                 9        2             4                 2

oÁz ƒÁÆÏ ™ı SO2 N˛y ™ÁfiÁ N˛Á ™ÜÆ™Áå rÁo N˛yu\L@

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo3 3 83 3 83 3 83 3 83 3 8

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

8. uN˛Ãy N˛qÁ Nz̨  40 uƒtΩÆÁus|ÆÁı Nz̨  úÓm| N˛ÁÆ| N˛Á¬ Nz̨  GúuÀsuo uƒƒ∫m N˛qÁ EÜÆÁuúN˛Á åz
uå©å øú Ãz utÆÁ@ 56  utåÁı Nz̨  N˛ÁÆ|N˛Á¬ ™ı uƒtΩÆÁus|ÆÁı N˛Á ™ÜÆ™Áå MÆÁ “ÁzTÁ?

  utåÁı N˛y ÃÊPÆÁ 35-38     38-41     41-44     44-47     47-50     50-53     53-56

  uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ     1       3          4             4            7     10       11

9. uå©å oÁu¬N˛Á ™ı 35 ∆“∫Áı N˛Á ÃÁq∫oÁ t∫ (üuo∆o ™ı) utÆÁ TÆÁ “{ oÁz ÃÁq∫oÁ t∫ N˛Á
™ÜÆ™Áå rÁo N˛yu\L@

 ÃÁq∫oÁ  % ™ı 45–55 55-65 65-75 75-85          85-95

 ∆“∫Áı N˛y ÃÊPÆÁ    3               10                11                 8             3

14.3  14.3  14.3  14.3  14.3  §“Ï¬N˛ (Mode) :
LN˛ uå∫yqm (ÃÊPÆÁ) u\ÃN˛y §Á∫Ê§Áu∫oÁ Ã§Ãz EuáN˛ “{ GÃz utL TL tÁı N˛Á §“Ï¬N˛

N˛“oz “{@
Ã™Ó“§tΩá tÁı Nz̨  §“Ï¬N˛ N˛y TmåÁ Ãz ú“¬z “™ EÃ™Ó“§tΩá tÁı Nz̨  §“Ï¬N˛ rÁo N˛∫åz

N˛y uƒuá N˛Á À™∫m N˛∫ıTz@
GtÁ“∫m -4.   10 uN¿̨ Nz̨ b ™{YÁı ™ı Tıt§Á„\ Nz̨  tΩƒÁ∫Á uƒNz̨ bÁı N˛y ¬y TF| ÃÊPÆÁ 2, 6, 4, 5, 0, 2, 1, 3,
2, 3. “{ oÁz §“Ï¬N˛ rÁo N˛yu\L@
“¬ : Ã§Ãz ú“¬z uå∫yqmÁı N˛Áz N¿̨ ™ ™ı √ÆƒuÀso N˛yu\L EsÁ|o: 0, 1, 2, 2, 2, 3, 3, 4, 5, 6

[ÆÁtÁ Ãz [ÆÁtÁ ™{YÁı ™ı EsÁ|o (3§Á∫) Eo: utÆz TÆz tÁı N˛Á §“Ï¬N˛ u¬Æz TÆz uƒNz̨ bÁı N˛y ÃÊPÆÁ
2 “{@

 Æ“ N˛yu\L@

    1. uå©åu¬uQo tÁı N˛Á §“Ï¬N˛ rÁo N˛yu\L@
a) 5, 6, 9, 10, 6, 12, 3, 6, 11, 10, 4, 6, 7.

b) 20, 3, 7, 13, 3, 4, 6, 7, 19, 15, 7, 18, 3.

c) 2, 2, 2, 3, 3, 3, 4, 4, 4, 5, 5, 5, 6, 6, 6.

   2. MÆÁ §“Ï¬N˛ tÁı Nz̨  ™ÜÆ uÀso ∫“oÁ “{?

   3. MÆÁ GtÁ“∫m Nz̨  uå∫yqm ™ı LN˛ EÁ{∫ t N˛Áz \Áz‰gåz ú∫ §“Ï¬N˛ §t¬oÁ “{? FÃN˛Á
uƒYÁ∫ N˛yu\L@

   4. Æut GtÁ“∫m 4 Nz̨  EuáN˛o™ ™Ó¡Æ N˛Áz 8 ™ı úu∫ƒuo|o N˛∫ıTz oÁz MÆÁ ƒ“ §“Ï¬N˛ N˛Áz
üßÁuƒo N˛∫oz “̄? uƒYÁ∫ N˛yu\L@
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ÃÁÊuPÆN˛y 3 3 93 3 93 3 93 3 93 3 9

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

§Á∫Ê§Áu∫oÁ N˛Áz tzQoz “ÏL Ã™Ó“§tΩá §Êbå oÁu¬N˛Á ™ı Nz̨  §“Ï¬N˛ N˛Áz uåáÁ|u∫o N˛∫åÁ ÃÊßƒ
å“Î “{ Æ“ÁÂ “™ Nz̨ ƒ¬ EÁ{∫ GXYo™ §Á∫Ê§Áu∫oÁ N z̨ N˛q N˛Á úoÁ ¬TÁ ÃN˛oz “{ FÃz (Modal Class)
§“Ï¬N˛ ƒTÁ̇o∫ N˛“oz “̄@

§“Ï¬N˛ ƒTÁ̇o∫ ™ı “y §“Ï¬N˛ N˛Á ™Ó¡Æ ∫“oÁ “{, EÁ{∫ GÃz ÃÓfi tΩƒÁ∫Á §oÁÆÁ \Á ÃN˛oÁ “{@

§“Ï¬N˛  
1 0

1 0 22
f fl h

f f f
⎛ ⎞− ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ − −⎝ ⎠

\“ÁÂ,  l   =  §“Ï¬N˛ »zmy N˛y uå©å Ãy™Á
h  =  §“Ï¬N˛ »zmy N˛y ¬Ê§ÁF|
f1 =  §“Ï¬N˛ »zmy N˛y §Á∫Ê§Áu∫oÁ
f0 =  §“Ï¬N˛ »zmy Nz̨  oÏ∫Êo Hú∫ ƒÁ¬y §Á∫Ê§Áu∫oÁ
f2 =  §“Ï¬N˛ »zmy Nz̨  oÏ∫Êo åyYz ƒÁ¬y §Á∫Ê§Áu∫oÁ “{@

GtÁ“∫m-5.   uƒtΩÆÁus|ÆÁı Nz̨  LN˛ Ã™Ó“ tΩƒÁ∫Á LN˛ ™Áz“¡¬z Nz̨  20 úu∫ƒÁ∫Áı N˛Á Ãƒz|qm uN˛ÆÁ TÆÁ
osÁ FÃ oÁu¬N˛Á ™ı úu∫ƒÁ∫ Nz̨  ÃtÀÆÁı N˛y ÃÊPÆÁ ty TÆy “{@

úu∫ƒÁ∫ N˛Á ƒTy|N˛∫m 1-3 3-5 5-7 7-9 9-11

úu∫ƒÁ∫ N˛y ÃÊPÆÁ   7   8   2   2   1

utL TL tÁı N˛Á §“Ï¬N˛ rÁo N˛yu\L@

“¬: Æ“ÁÂ EuáN˛o™ §Á∫Ê§Áu∫oÁ 8 “{, u\ÃN˛y ƒT| »zmy 3-5 “{ FÃu¬L §“Ï¬N˛ »zmy 3-5 “ÁzTy@
§“Ï¬N˛ »zmy = 3-5, §“Ï¬N˛ »zmy N˛y uå©å Ãy™Á  =  3, ƒTÁ̇o∫ (h) = 2

»zmy N˛y §Á∫Ê§Áu∫oÁ (f1) = 8,

§“Ï¬N˛ »zmy Nz̨  oÏ∫ão Hú∫ ƒÁ¬y §Á∫Ê§Áu∫oÁ  (f0) = 7,

§“Ï¬N˛ »zmy Nz̨  oÏ∫ão åyYz ƒÁ¬y §Á∫Ê§Áu∫oÁ  (f2) = 2.

E§, Få ™Ó¡ÆÁı N˛Áz ÃÓfi ™ı üuoÀsÁuúo N˛∫åz ú∫,

 §“Ï¬N˛ 1 0

1 0 22
f fl h

f f f
⎛ ⎞− ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ − −⎝ ⎠

   
8 7 23 2 3 3.286

2 8 7 2 7
⎛ ⎞− ⎟⎜= + × = + =⎟⎜ ⎟⎜⎝ ⎠× − −

FÃu¬L utL TL tÁı N˛Á §“Ï¬N˛ = 3.286.

GtÁ“∫m-6.  Tumo N˛y ú∫yqÁ ™ı  30 ZÁfiÁı Nz̨  EÊN˛ åyYz N˛y oÁu¬N˛Á ™ı utÆz TÆz “{@ tÁı N˛Á §“Ï¬N˛
rÁo N˛yu\L EÁ{∫ §“Ï¬N˛ EÁ{∫ ™ÜÆ™Áå N˛y oÏ¬åÁ N˛yu\L osÁ GåN˛y √ÆÁPÆÁ N˛yu\L@

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo3 4 03 4 03 4 03 4 03 4 0

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ƒTÁ̇o∫ ZÁfiÁı N˛y      »zmy EÊN˛  (xi ) fixi

ÃÊPÆÁ ( fi)

10-25 2 17.5 35.0
25-40 3 32.5 97.5
40-55 7 47.5 332.5
55-70 6 62.5 375.0
70-85 6 77.5 465.0
85-100 6 92.5 555.0
NĮ̈ ¬ if∑  = 30 i if x∑  = 1860.0

“¬:  uƒtΩÆÁus|ÆÁı N˛y EuáN˛o™ ÃÊPÆÁ (EsÁ|o 7) u\ã“ı Ã§Ãz EuáN˛ EÊN˛ u™¬z GåN˛Á ƒTÁ̇o∫ 40-
65 “{ EsÁ|oΩ §“Ï¬N˛ »zmy 40 - 55  “ÁzTy@
§“Ï¬N˛ »zmy N˛y uå©å Ãy™Á l = 40,

ƒTÁ̇o∫ ( h) = 15,

§“Ï¬N˛ »zmy N˛y §Á∫Ê§Áu∫oÁ Modal Class N˛y ( f1 ) = 7,

§“Ï¬N˛ »zmy Nz̨  oÏ∫Êo Hú∫ ƒÁ¬y §Á∫Ê§Áu∫oÁ ( f0 ) = 3,

§“Ï¬N˛ »zmy Nz̨  oÏ∫Êo åyYz ƒÁ¬y §Á∫Ê§Áu∫oÁ  ( f2 ) = 6.
E§, ÃÓfi Nz̨  GúÆÁzT Ãz

§“Ï¬N˛  1 0

1 0 22
f fl h

f f f
⎛ ⎞− ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ − −⎝ ⎠

 
7 340 15 40 12 52

2 7 6 3
⎛ ⎞− ⎟⎜= + × = + =⎟⎜ ⎟⎜⎝ ⎠× − −

 ubõúmy : §“Ï¬N˛ EÊN˛ 52 “{, E§ GtÁ“∫m 1 Ãz, “™ı rÁo “{ uN˛, ™ÜÆ™Áå EÊN˛ 62 “{@ EnÆuáN˛
uƒtΩÆÁus|ÆÁı åz 52 EÊN˛ üÁõo uN˛L \§ uN˛ EÁ{Ão uƒtΩÆÁus|ÆÁı åz 62 EÊN˛ üÁõo uN˛Æz “̄@

          ÃÁzuYL EÁ{∫ YYÁ| N˛yu\L@

   1. úu∫uÀsuo N˛y˛ ™ÁÊT Nz̨  EåÏÃÁ∫ “™ EÁ{Ão EÊN˛ rÁo N˛∫åz ™ı øuY ∫Qoz “̄ ÆÁ EuáN˛
Ãz EuáN˛ uƒtΩÆÁus|ÆÁı tΩƒÁ∫Á üÁõo EÊN˛Áı ™ı øuY ∫Qoz “̄@
a.  ú“¬y uÀsuo ™ı “™ı MÆÁ rÁo “ÏEÁ@
b.  tÓÃ∫y uÀsuo ™ı “™ı MÆÁ rÁo “ÏEÁ@

   2. MÆÁ EÃ™Áå »zmy Nz̨  Ã™Ó“§tΩá tÁı N˛Á §“Ï¬N˛ rÁo uN˛ÆÁ \Á ÃN˛oÁ?

SCERT TELA
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ÃÁÊuPÆN˛y 3 4 13 4 13 4 13 4 13 4 1

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

               E•ÆÁÃ - 14.2- 14.2- 14.2- 14.2- 14.2

1. LN˛ ƒ | ™ı EÀúoÁ¬ ™ı ßoy| uN˛L TL ∫ÁzuTÆÁı N˛y ÃÊPÆÁ FÃ oÁu¬N˛Á ™ı ty TÆy “{@
EÁÆÏ (ƒ | ™ı) 5-15 15-25 25-35 35-45 45-55 55-65

™u∫\Áz N˛y ÃÊPÆÁ   6    11    21    23    14     5

Hú∫ utL TL tÁı Ãz §“Ï¬N˛ LƒÊ ™ÜÆ™Áå rÁo N˛yu\L@ tÁz Nz̨ uã¸Æ üƒwuo Nz̨  ™ÁúÁı N˛y
oÏ¬åÁ LƒÊ √ÆÁPÆÁ N˛yu\L@

2. uå©åu¬uQo oÁu¬N˛Á Ãz 225 u§\¬y Nz̨  ÆÊfi Nz̨  ßÁTÁı Nz̨  \yƒå N˛Á¬ (VÊbÁı ™ı) N˛y ÃÓYåÁ
FÃ üN˛Á∫ ty TÆy “{@

  \yƒå N˛Á¬ (VÊbÁı ™ı) 0 - 20 20 - 40 40 - 60 60 - 80 80 - 100 100 - 120

 §Á∫Ê§Áu∫oÁ 10  35 52 61 38 29

 u§\¬y Nz̨  ßÁTÁı N˛Á §“Ï¬N˛ rÁo N˛yu\L@

3. uå©åu¬uQo §Á∫Ê§Áu∫oÁ §Êbå oÁu¬N˛Á ™ı uN˛Ãy TÁÂƒ Nz̨  200 úu∫ƒÁ∫ N˛Á ™ÁuÃN˛ QY| N˛Á
uƒƒ∫m utÆÁ TÆÁ@ ™ÁuÃN˛ QY| N˛Á ™ÜÆ™Áå osÁ §“Ï¬N˛ rÁo N˛yu\L@

 QY| (øúÆÁı ™ı) 1000- 1500- 2000- 2500- 3000- 3500- 4000- 4500-
1500 2000 2500 3000 3500 4000 4500 5000

 úu∫ƒÁ∫ N˛y ÃÊPÆÁ   24   40   33   28   30   22   16   7

4. ßÁ∫o Nz̨  ∫Á[Æ Ào∫ ú∫ GXY ™ÁÜÆu™N˛ úÁe∆Á¬ÁEÁzÊ ™ı u∆qN˛ LƒÊ uƒtΩÆÁsy| EåÏúÁo FÃ
§Á∫Ê§Áu∫oÁ oÁu¬N˛Á ™ı utÆÁ TÆÁ “{@

  uƒtΩÆÁus|ÆÁı N˛yÃÊPÆÁ 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55

 üÁÊoÁz N˛y ÃÊPÆÁ     3    8     9    10    3    0    0    2

5. LN˛ utƒÃyÆ EÊo∫Á…b~yÆ uN¿̨ Nz̨ b ™{Y ™ı ÃÊÃÁ∫ Nz̨  NĮ̈ Z üuÃtΩá §¡¬z§Á„\ Nz̨  ∫åÁı N˛y ÃÊPÆÁ
N˛Á uƒƒ∫m FÃ oÁu¬N˛Á ™ı utÆÁ TÆÁ@ utÆz TÆz tÁı N˛Á §“Ï¬N˛ rÁo N˛yu\L@

  ∫å 3000- 4000- 5000- 6000- 7000- 8000- 9000- 10000-
4000 5000 6000 7000 8000 9000 10000 11000

  §¡¬z§Á„\    4    18     9     7    6     3     1    1
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N˛qÁ-X -X -X -X -X Tumo3 4 23 4 23 4 23 4 23 4 2

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

6. uN˛Ãy LN˛ uåu≈Yo ÀsÁå ú∫ “∫ 3 u™åb ™ı TÏ\∫åz ƒÁ¬y 100 N˛Á∫Áı N˛Á uƒƒ∫m FÃ
oÁu¬N˛Á ™ı utÆÁ TÆÁ “{@

 N˛Á∫Áı N˛y ÃÊPÆÁ     0 - 10  10 - 20   20 - 30   30 - 40    40 - 50   50 - 60   60 - 70   70 - 80

 §Á∫Ê§Áu∫oÁ        7        14          13 12     20       11          15 8

 oÁz tÁı N˛Á §“Ï¬N˛ rÁo N˛yu\L@
14.4  14.4  14.4  14.4  14.4  Ã™Ó“§tΩá tÁı N˛y ™uÜÆN˛Á (Median of grouped data)

™uÜÆN˛Á Nz̨ uã¸Æ üƒwu N˛Á ƒ“ ™Áú “{ \Áz “™ı uå∫yqmÁı N˛Á ™ÜÆ™ ™Ó¡Æ tzoÁ “{@
EÃ™Ó“§tΩá tÁı N˛y ™uÜÆN˛Á rÁo N˛∫åz N˛y uƒuá N˛Á À™∫m N˛yu\L, Ã§Ãz ú“¬z “™ uå∫yqmÁı
N˛Áz EÁ∫Áz“y N¿̨ ™ ™ı u¬Qoz “̄@

u¢˛∫ Æut  n  uƒ ™ “Áz oÁz ™uÜÆN˛Á 1
2

n⎛ ⎞+ ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ ƒÁÂ uå∫yqm EÁ{∫

Æut n Ã™ “Áz oÁz, ™uÜÆN˛Á 2
n⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ ƒÁÂ EÁ{∫ 1

2
n⎛ ⎞⎟⎜ + ⎟⎜ ⎟⎜⎝ ⎠

 ƒÁÂ uå∫yqmÁı N˛Á EÁ{Ão ∫“oÁ “{@

Æut “™ı uN˛Ãy N˛qÁ Nz̨  100 ZÁfiÁı N˛y LN˛ ú∫yqÁ ™ı 50 ™Êz Ãz üÁõoÁÊN˛ N¿̨ ™∆: uå©åu¬uQo “Áz oÁz
™uÜÆN˛Á rÁo N˛yu\L@
  üÁõoÁÊN˛ 20 29 28 33 42 38 43 25

  ZÁfiÁı N˛y ÃÊPÆÁ 6 28 24 15 2 4 1 20

 Ã§Ãz ú“¬z EÊN˛Áı N˛Áz EÁ∫Áz“y N¿̨ ™ ™ı u¬QN˛∫, §Á∫Ê§Áu∫oÁ N˛y oÁu¬N˛Á N˛Áz 14.9 Nz̨  EåÏÃÁ∫ §åÁFL@

 üÁõoÁÊN˛ ZÁfiÁı N˛y ÃÊPÆÁ (§Á∫Ê§Áu∫oÁ)

20 6

25 20

28 24

29 28

33 15

38 4

42 2

43 1

NĮ̈ ¬ 100
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ÃÁÊuPÆN˛y 3 4 33 4 33 4 33 4 33 4 3

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

Æ“ÁÂ  n = 100, \Áz Ã™ “{, 2
n⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ ƒÁÂ EÁ{∫ 1

2
n⎛ ⎞⎟⎜ + ⎟⎜ ⎟⎜⎝ ⎠

 ƒÁÂ uå∫yqmÁı N˛Á EÁ{Ão ™uÜÆN˛Á “ÁzTÁ@ EsÁ|oΩ 50

ƒÁÂ EÁ{∫ 51ƒÁÂ uå∫yqm “ÁıTz@ “™ı ™ÜÆ ™Ó¡Æ N˛Áz rÁo N˛∫åz Nz̨  u¬L “™ı ÃÊuYo §Á∫Ê§Áu∫oÁ oÁu¬N˛Á
N˛y ∫YåÁ N˛∫åy “ÁzTy@

   üÁõoÁÊN˛ ZÁfiÁı N˛y ÃÊPÆÁ ÃÊuYo §Á∫Ê§Áu∫oÁ

20 6 6

25 oN˛ 6 + 20 = 26 26

28 oN˛ 26 + 24 = 50 50

29 oN˛ 50 + 28 = 78 78

33 oN˛ 78 + 15 = 93 93

38 oN˛ 93 + 4 = 97 97

42 oN˛ 97 + 2 = 99 99

43 oN˛ 99 + 1 = 100 100

Hú∫ N˛y oÁu¬N˛Á Nz̨  EåÏÃÁ∫, “™ Æ“ tzQoz “̄ uN˛
50 ƒÁÂ uå∫yqm 28 “{, (MÆÁı?)
51 ƒÁÂ uå∫yqm 29

™uÜÆN˛Á  = 
28 29 28.5

2
+

=

ubõúmy : Hú∫ utL TL oÁu¬N˛Á ™ı,  (1) ú“¬Á ÀoÊß
EÁ{∫ (3) oyÃ∫z ÀoÊß N˛Áz ÃÊuYo §Á∫Ê§Áu∫oÁ oÁu¬N˛Á
N˛“oz “̄@ ™uÜÆN˛Á EÊN˛ 28.5 Æ“ ÃÓYåÁ tzoÁ “{ uN˛
50% uƒtΩÆÁus|ÆÁı åz 28.5 Ãz N˛™ EÊN˛ üÁõo uN˛L EÁ{∫
50%  uƒtΩÆÁus|ÆÁı åz 28.5 Ãz EuáN˛ EÊN˛ üÁõo uN˛L@
53 uƒtΩÆÁus|ÆÁı tΩƒÁ∫Á 100 ™ı Ãz üÁõo EÊN˛Áz N˛y Ã™Ó“§tΩá
§Á∫Ê§Áu∫oÁ oÁu¬N˛Á ™ı tzuQL@

EÊN˛           ZÁfiÁı N˛y ÃÊPÆÁ
0-10 5
10-20 3
20-30 4
30-40 3
40-50 3
50-60 4
60-70 7
70-80 9
80-90 7
90-100 8

SCERT TELA
NGANA
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

FÃ oÁu¬N˛Á Ãz uå©åu¬uQo ü≈åÁı N ı̨ G∫ tyu\L@ uN˛oåz uƒtΩÆÁus|ÆÁı åz  10 Ãz N˛™ EÊN˛
üÁõo uN˛L? G∫ Àú…b “{ 5

uN˛oåz uƒtΩÆÁus|ÆÁı åz 20 Ãz N˛™
EÊN˛ üÁõo uN˛L “{? 20 Ãz N˛™ EÊN˛ üÁõo
N˛∫åz ƒÁ¬z uƒtΩÆÁsy| 0-10  osÁ 10-20 N˛y
»zmy ™ı EÁoz “{ ZÁfi EÊN˛ u¬L FÃN˛Á
EsÁ|o NĮ̈ ¬ uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ u\ã“Áıåz
20 Ãz N˛™ EÊN˛ üÁõo uN˛ÆÁ “{ 5 + 3,
EsÁ|o 8 “{ “™ N˛“ ÃN˛oz uN˛ 10-20 »zmy
N˛y ÃÊuYo §Á∫Ê§Áu∫oÁ 8 “{ (\{ÃÁ uN˛ oÁu¬N˛Á
™ı 14.11 ™ı §oÁL EåÏÃÁ∫)

GÃy üN˛Á∫ “™, tÓÃ∫y »zumÆÁı N˛y
ßy ÃÊuYo §Á∫Ê§Áu∫oÁ N˛y TmåÁ N˛∫ ÃN˛oz,
“{ EsÁ|o 30 Ãz N˛™, 40 Ãz N˛™ ...........
100 Ãz N˛™ uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ FÃ
üN˛Á∫ N˛y §Á∫Ê§Áu∫oÁ N˛Áz EÁ∫Áz“y ÃÊuYo
§Á∫Ê§Áu∫oÁ §Êbå N˛“oz “{Æ“ÁÂ 10, 20, 30, ....... 100 Æ“ N¿̨ ™∆: GÃ §Á∫Ê§Áu∫oÁ N˛y GXY Ãy™Á “Ázoy
“{@

“™ GÃy üN˛Á∫ 0 Ãz EuáN˛
ÆÁ  0 Nz̨  Ã™Áå N˛y oÁu¬N˛Á ßy
§åÁ ÃN˛oz “̄@ Hú∫ N˛y oÁu¬N˛Á Ãz
EuáN˛ N˛Á Es| “{ uN˛ ú“¬y »zmy
N˛y §Á∫Ê§Áu∫oÁ, 20 Ãz EuáN˛ ÆÁ
N˛™ (Æ“ ÃÊPÆÁ Ã™Áå “{, Ãßy
§Á∫Ê§Áu∫oÁ N˛Á ÆÁzT, ú“¬z EÁ{∫ tÓÃ∫z
ƒTÁ̇o∫ Nz̨ ) EÁ{∫ GÃy üN˛Á∫, “™
Æ“ tzQoz “̄ uN˛ 53 uƒtΩÆÁsy| u\ã“Áıåz,
0 Ãz [ÆÁtÁ ÆÁ N˛™ EÊN˛ üÁõo uN˛L@
5 uƒtΩÆÁus|ÆÁı åz 0-10 ƒTÁ̇o∫ ™ı
EÊN˛ üÁõo uN˛L@

üÁõo EÊN˛ uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ

10 Ãz N˛™ 5

20 Ãz N˛™ 5 + 3 = 8

30 Ãz N˛™ 8 + 4 = 12

40 Ãz N˛™ 12 + 3 = 15

50 Ãz N˛™ 15 + 3 = 18

60 Ãz N˛™ 18 + 4 = 22

70 Ãz N˛™ 22 + 7 = 29

80 Ãz N˛™ 29 + 9 = 38

90 Ãz N˛™ 38 + 7 = 45

100 Ãz N˛™ 45 + 8 = 53

üÁõo EÊN˛ ÆÁ üÁõoÁÊN˛ uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ
ÃÊuYo §Á∫Ê§Áu∫oÁ

0 Ãz EuáN˛ ÆÁ Ã™Áå “{ 53

10  '' '' '' 53 - 5 = 48
20  '' " " 48 - 3 = 45
30  " " " 45 - 4 = 41
40  " " " 41 - 3 = 38
50  " " " 38 - 3 = 35
60  " " " 35 - 4 = 31
70  " " " 31 - 7 = 24
80  " " " 24 - 9 = 15
90  " " " 15 - 7 = 8
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

FÃN˛Á Es| “{ uN˛ 53-5 = 48 uƒtΩÆÁus|ÆÁı N˛Áz 10 Ãz EuáN˛ ÆÁ Ã™Áå EÊN˛ üÁõo “ÏL “{@ FÃy
üN˛Á∫ “™ı Gå uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ rÁo “ÁzTy, u\ã“Áıåz 20 EÊN˛ üÁõo uN˛L “̄@  48-3 = 45, 30 Ãz
EuáN˛ 45-4 = 41, EÁ{∫ GÃy üN˛Á∫ oÁu¬N˛Á ™ı t∆Á|L EåÏÃÁ∫, Hú∫ ty TF| oÁu¬N˛Á ÃÊuYo
§Á∫Ê§Áu∫oÁ oÁu¬N˛Á Æ“ÁÂ 0, 10, 20, ..., 90 Æ“ ƒTÁ̇o∫ N˛y uå©å Ãy™Á t∆Á|F| \Áoy “{@

E§, Ã™Ó“§tΩá tÁı N˛y ™uÜÆN˛Á rÁo N˛∫åz Nz̨  u¬L, “™ Få ™ı Ãz N˛ÁzF| ßy ÃÊuYo §Á∫Ê§Áu∫oÁ
oÁu¬N˛Á N˛Á GúÆÁzT N˛∫ ÃN˛oz “{@ E§ Ã™Ó“ §tΩá tÁı ™ı, “™ ™ÜÆ Nz̨  uå∫yqm N˛Áz å“Î rÁo N˛∫
ÃN˛oz@ ÃÊuYo §Á∫Ê§Áu∫oÁ oÁu¬N˛Á ™ı, ™ÜÆ N˛Á uå∫yqm, ƒTÁ̇o∫ ™ı “y FÃN˛Á ™Ó¡Æ ∫“oÁ “{, »zmy
Nz̨  ßyo∫ \Áz úÓ∫z ƒTÁ̇o∫ N˛Áz uƒßÁu\o N˛∫oÁ “{, tÁz ßÁTÁı ™ı uƒßÁu\o uN˛ÆÁ \ÁoÁ “{, oÁz Æ“ N˛Á{å
Ãy »zmy “ÁzTy?

FÃ »zmy N˛Áz rÁo N˛∫åz Nz̨  u¬L, “™ı Ãßy »zumÆÁı Nz̨  EÁ{∫ 2
n

 N˛y ÃÊuYo §Á∫Ê§Áu∫oÁ N˛Áz

rÁo N˛∫åÁ “ÁzTÁ@ “™ı Æ“ rÁo “ÁzoÁ “{ uN˛ GÃ »zmy N˛y ÃÊuYo §Á∫Ê§Áu∫oÁ \Áz  2
n

 Ãz [ÆÁtÁ “{ ƒ“
™uÜÆN˛Á N˛y »zmy “ÁzTy@

EÊN˛ uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ (f) ÃÊuYo §Á∫Ê§Áu∫oÁ (cf)

0-10 5 5

10-20 3 8

20-30 4 12

30-40 3 15

40-50 3 18

50-60 4 22

60-70 7 29

70-80 9 38

80-90 7 45

90-100 8 53

FÃ §Êbå ™ı,  n = 53 Eo:  2
n

= 26.5 E§ 60-70  Æ“ »zmy “{ u\ÃN˛y ÃÊuYo §Á∫Ê§Áu∫oÁ 29 “{ \Áz

2
n  Ãz EuáN˛ “{ (EÁ{∫ ¬TßT)  EsÁ|o  26.5.

FÃu¬L, 60-70 Æ“ ™uÜÆN˛Á »zmy “{@
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™uÜÆN˛Á N˛y »zmy rÁo N˛∫åz Nz̨  §Át, “™ uå©å ÃÓfi N˛Á GúÆÁzT N˛∫ ™uÜÆN˛Á rÁo N˛∫ÊzTz@

™uÜÆN˛Á  2
n cf

l h
f

⎛ ⎞⎟⎜ − ⎟⎜ ⎟⎜ ⎟⎜= + ×⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜⎝ ⎠

\“ÁÂ l = ™uÜÆN˛Á »zmy N˛y uå©å Ãy™Á

n = uå∫yqmÁı N˛y ÃÊPÆÁ

cf = ™uÜÆN˛Á N˛q Ãz Hú∫ ƒÁ¬y ÃÊuYo §Á∫Ê§Áu∫oÁ

f =  ™uÜÆN˛Á N˛q N˛y §Á∫Ê§Áu∫oÁ

h = ƒTÁ̇o∫ (™uÜÆN˛Á N˛q)

2
n

 = 26.5,  l = 60, cf = 22, f = 7, h = 10 ™Ó¡Æ ÃÓfi ™ı ÀsÁuúo N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{

™uÜÆN˛Á  26.5 2260 10
6

⎡ ⎤−
⎢ ⎥= + ×
⎢ ⎥⎣ ⎦

 
4560
7

= +

 66.4=

Eo: EÁáz uƒtΩÆÁus|ÆÁı åz 66.4 Ãz N˛™ EÊN˛ üÁõo uN˛L EÁ{∫ ∆z  EÁáz uƒtΩÆÁus|ÆÁı åz  66.4 Ãz
EuáN˛ EÊN˛ üÁõo uN˛L@

GtÁ“∫m-7.  LN˛ Ãƒz|qm Nz̨  EåÏÃÁ∫ tÃƒÎ
N˛qÁ Nz̨   51 ¬guN˛ÆÁı N˛y HÂYÁF| (Ãz.™y. ™ı)
rÁo N˛y TF| (conducted) EÁ{∫ üÁõo tÁı N˛Áz
oÁu¬N˛Á ™ı t∆Á|ÆÁ TÆÁ oÁz ™uÜÆN˛Á rÁo N˛yu\L@

HÂYÁF| (Ãz.™y. ™ı) (ZÁfiÁı N˛y ÃÊPÆÁ)

140 Ãz N˛™ 4

145 Ãz N˛™ 11

150 Ãz N˛™ 29

155 Ãz N˛™ 40

160 Ãz N˛™ 46

165 Ãz N˛™ 51
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“¬: ™uÜÆN˛Á N˛y HÂYÁF| N˛Áz (“¬)
rÁo N˛∫åz Nz̨  u¬L, “™ı ƒTÁ̇o∫ rÁo
N˛∫åÁ “ÁzTÁ EÁ{∫ GåN˛y ÃÊ¬Så
§Á∫Ê§Áu∫oÁ Æ“ §Êbå 140, 145, 150,

. . ., 165 Æ“ ÃÊ¬Så »zmy N˛y GXY
Ãy™Á “ÁzTy Eo: »zmy  140, 140 -

145, 145 - 150, . . ., 160 - 165 Ãz
N˛™ “ÁzTy@

utL TL §Êbå Ãz, “™ Æ“
rÁo N˛∫ ÃN˛oz “{ uN˛ 4 ¬guN˛ÆÁı N˛y HÂYÁF| 140 Ãz N˛™ “{ EsÁ|oΩ ƒTÁ̇o∫ 140 Ãz N˛™ N˛y
§Á∫Ê§Áu∫oÁ E§ 11 ¬‰guN˛ÆÁı N˛y HÂYÁF| 145 Ãz N˛™ “{ EÁ{∫ 4 ¬‰guN˛ÆÁı N˛y HÂYÁF| 145 Ãz N˛™ “{
EsÁ|oΩ ¬guN˛ÆÁı N˛y HÂYÁF| 140-145 »zmy ™ı  11 – 4 = 7 “{, GÃy üN˛Á∫ FÃ oÁu¬N˛Á N˛y §Á∫Ê§Áu∫oÁ
rÁo N˛∫ ÃN˛oz@

uå∫yqmÁı N˛y ÃÊPÆÁ, n = 51

2
n

 = 
51
2  = 25.5 ƒÁÂ uå∫yqm, \Áz 145 - 150 N˛y »zmy ™ı “ÁzTÁ@

∴  145 - 150 Æ“ ™uÜÆN˛Á N˛y »zmy “{@

oÁz, l (uå©å Ãy™Á) = 145,

cf (ÃÊuYo §Á∫Ê§Áu∫oÁ N˛y ú“¬y »zmy 145 - 150) Ãz Hú∫ ƒÁ¬y ÃÊuYo §Á∫Ê§Áu∫oÁ = 11,

f (™uÜÆN˛Á N˛q N˛y §Á∫Ê§Áu∫oÁ 145 - 150) = 18,
h (ƒTÁ̇o∫) = 5.

    ÃÓfi N˛Á GúÆÁzT N˛∫oz “ÏL ™uÜÆN˛Á 2
n cf

l h
f

⎛ ⎞⎟⎜ − ⎟⎜ ⎟⎜⎝ ⎠
= + ×

( )25.5 11
145 5

18
−

= + ×
72.5145
18

= +  = 149.03

ƒTÁ˙o∫            §Á∫Ê§Áu∫oÁ  ÃÊuYo
§Á∫Ê§u∫oÁ

140 Ãz N˛™ 4 4

140-145 7 11

145-150 18 29

150-155 11 40

155-160 6 46

160-165 5 51
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Eo: ¬guN˛ÆÁı N˛y ™uÜÆN˛Á HÂYÁF| 149.03 Ãz.™y. “{ FÃN˛Á Es| “{ uN˛ 50%  Ãz Hú∫ ¬guN˛ÆÁı N˛y
HÂYÁF| GÃÃz N˛™ “{ EÁ{∫ ∆z  50%  N˛y HÂYÁF| GÃÃz EuáN˛ “{@

GtÁ“∫m-8.  utL TL tÁı N˛y ™uÜÆN˛Á 525 “{ oÁz  x EÁ{∫ y N˛Á ™Ó¡Æ rÁo N˛yu\L u\Ã™ı NĮ̈ ¬
§Á∫Ê§Áu∫oÁ 100 “{, CI  N˛Á Es| “{ ƒTÁ̇o∫ EÁ{∫ Fr N˛Á Es| “{ §Á∫Ê§Áu∫oÁ@

  CI 0-100 100- 200- 300- 400- 500- 600- 700- 800-    900-

200 300 400 500 600 700 800 900     1000

  Fr   2   5  x  12  17  20   y   9   7 4

“¬ :

ƒTÁ˙o∫                 §Á∫Ê§Áu∫oÁ ÃÊuYo §Á∫Ê§Áu∫oÁ

0-100 2 2

100-200 5 7

200-300 x 7+x

300-400 12 19+x

400-500 17 36+x

500-600 20 56+x

600-700 y 56+x+y

700-800 9 65+x+y

800-900 7 72+x+y

900-1000 4 76+x+y

utÆÁ TÆÁ “{ uN˛ n = 100

Eo:, 76 + x + y = 100, EsÁ|o x + y = 24 ....... (1)

™uÜÆN˛Á 525 “{, \Áz 500 – 600 »zmy ™Êz “{,

Eo:, l = 500, f = 20, cf = 36 + x, h = 100
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

ÃÓfi GúÆÁzT Ãz,

™uÜÆN˛Á  2
n cf

l h
f

⎛ ⎞⎟⎜ − ⎟⎜ ⎟⎜⎝ ⎠
= + ×

     525  
50 36500 100

20
x− −

= + ×

 EsÁ|o  525 – 500 = (14 – x) × 5

EsÁ|o          25  = 70 – 5x
EsÁ|o            5x = 70 – 25 = 45

Eo:              x =  9

FÃu¬L Ã™yN˛∫m (1) Ãz, “™ı 9 + y = 24  üÁõo “ÁzoÁ “{
EsÁ|oΩ y = 15

ÃÓYåÁ:
 Ã™Ó“§tΩá tÁı N˛y ™uÜÆN˛Á u\åNz̨  ƒÁTÁ̇o∫ EÃ™Áå “{ GåN˛y ßy ™uÜÆN˛Á rÁo N˛y \Á ÃN˛oy “{@

14.5  14.5  14.5  14.5  14.5  Nz̨ uã¸Æ üƒwu N˛Á N˛Á{åÃÁ ™Ó¡Æ (Which Value of Central Tendency)

utÆz TÆz uƒƒ∫m Nz̨  EåÏÃÁ∫ N˛Á{åÃy uƒuá GúÆÏMo “ÁzTy
Nz̨ uã¸Æ üƒwu Nz̨  ™Áú ™ı ™ÜÆ™Áå N˛Á GúÆÁzT [ÆÁtÁ “ÁzoÁ “{@ MÆÁıuN˛ Ãßy uå∫yqmÁı N˛y

TmåÁ FÃ™ı ∫“oy “{@ EsÁ|o Ãßy tÁı ™ı Ã§Ãz EuáN˛ EÁ{∫ Ã§Ãz N˛™ uå∫yqm EÁ{∫ tÁz ÆÁ tÁz
Ãz EuáN˛ ƒTÁ̇o∫ N˛y oÏ¬åÁ N˛∫åz ™ı, GtÁ“∫m Nz̨  u¬L EÁ{Ão (™ÜÆ™Áå) N z̨ úu∫mÁ™Áı N˛y oÏ¬åÁ
N˛∫åÁ uƒußãå uƒtΩÆÁ¬Æ Nz̨  uN˛Ãy ú∫yqÁ Nz̨  úu∫mÁ™Áı Ãz “™ Æ“ rÁo N˛∫ ÃN˛oz “{ uN˛ N˛Á{åÃz
uƒtΩÆÁ¬Æ N˛Á üt∆|å EXZÁ ∫“Á “{@

tÁı Nz̨  EÊuo™ uÃ∫ı Nz̨  (extreme) ™Ó¡Æ ™ÜÆ™Áå ú∫ üßÁƒ gÁ¬oz “̄@  »zumÆÁı N˛Á ™ÜÆ™Áå
u\åN˛y §Á∫Ê§Áu∫oÁ EuáN˛o∫ Ã™Áå “Ázoy “{ ƒz tÁı N˛Á üuouåuánƒ N˛∫oÁ “{@ ™Áå ¬yu\L Æut LN˛
»zmy ™ı §Á∫Ê§Áu∫oÁ 2 “{ osÁ EãÆ úÁÂY »zumÆÁı N˛y §Á∫Ê§Áu∫oÁ 20, 25, 20, 21, 18 “{ oÁz FÃ uÀsuo
™ı ™ÜÆ™Áå tÁı N˛Á üuouåuánƒ å“Î N˛∫oÁ “{@

ü≈åÁı ™ı √ÆuMoTo uå∫yqmÁı N˛Á ™“nƒ å“Î ∫“oÁ@ uƒ∆z N˛∫ EÊuo™ uÃ∫z Nz̨  ™Ó¡ÆÁı Ãz Æut
“™ YÁ“oz uN˛ (typical) uƒuYfi uå∫yqm (rÁo N˛∫åÁ YÁ“oz “{ oÁz ™uÜÆN˛Á EuáN˛ GuYo “ÁzTy@
GtÁ“∫m Nz̨  u¬L Æut “™ ™„\tÓ∫Áı Nz̨  EÁ{Ão GnúÁtå t∫ rÁo N˛∫åÁ YÁ“oz “{ oÁz) Få uÀsuoÆÁı ™ı
™Ó¡Æ ™ÜÆ™Áå Ãz, ™uÜÆN˛Á N˛Á GúÆÁzT EuáN˛ GúÆÏMo “ÁzoÁ “{@
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LzÃy uÀsuoÆÁÂ \“ÁÂ “™ı EuáN˛ üÁuÆN˛ ÆÁ EuáN˛ üuÃtΩá ƒÀoÏ N˛Áz ÀsÁuúo N˛∫åÁ “Áz oÁz §“Ï¬N˛ N˛Á YÆå EuáN˛
GuYo “ÁzTÁ@ GtÁ“∫mÁs|: T.V. Nz̨  Ã§Ãz üuÃÚ üÁzT¿Á™ N˛Áz \Áååz Nz̨  u¬L, EnÆuáN˛ ™ÁÊT ƒÁ¬y GúßÁzMoÁ ƒÀoÏ N˛Áz
\Áååz Nz̨  u¬L, EnÆuáN˛ ¬ÁzTÁı tΩƒÁ∫Á ƒÁ“å Nz̨  ∫ÊT N˛Á GúÆÁzT EÁut@

          E•ÆÁÃ - 14.3 - 14.3 - 14.3 - 14.3 - 14.3

1. uå©åu¬uQo §Á∫Ê§Áu∫oÁ §Êbå ™ız LN˛ qzfi Nz̨  ™ÁuÃN˛ 68 GúßÁzMoÁEÁzÊ tΩƒÁ∫Á GúÆÁzT ™ı ¬ÁF| TF|
uƒtΩÆÏo ÆÏuåb ty TF| “{@ oÁz tÁı N˛y ™uÜÆN˛Á, ™ÜÆÁ™Áå EÁ{∫ §“Ï¬N˛ rÁo N˛∫ GåN˛y oÏ¬åÁ N˛yu\L@

 ™ÁuÃN˛ uƒtΩÆÏo GúÆÁzT 65-85     85-105     105-125     125-145     145-165     165-185     185-205

 T¿Á“N˛Áı N˛y ÃÊPÆÁ    4     5          13 20      14            8    4

2. Æut åyYz utL TL 60 uå∫yqmÁı N˛y ™uÜÆN˛Á, 28.5, “Áz oÁz x EÁ{∫ y N˛Á ™Ó¡Æ rÁo N˛yu\L@

  ƒTÁ̇o∫ 0-10 10-20 20-30 30-40 40-50 50-60

  §Á∫Ê§Áu∫oÁ   5     x    20    15     y     5

3.  LN˛ \yƒå §y™Á L\ıb 100 úÁ}u¬Ãy áÁ∫N˛Áı N˛y EÁÆÏ Nz̨  uƒo∫m Nz̨  §Á∫z ™ı uå©å \ÁåN˛Á∫y
üÁõo N˛∫oÁ “{ GåN˛y EÁÆÏ N˛y ™uÜÆN˛Á rÁo N˛yu\L@ (u\ÃN˛y EÁÆÏ ˛18 ƒ | Ãz EuáN˛
“{ ¬zuN˛å 60 ƒ | Ãz N˛™ “{@ Gã“y N˛Áz úÁ}¬Ãy ty \ÁÆzTy@)

 EÁÆÏ (ƒ | ™ı)   20 Ãz   25 Ãz   30 Ãz   35 Ãz   40 Ãz   45 Ãz  50 Ãz  55 Ãz   60 Ãz
N˛™ N˛™ N˛™ N˛™ N˛™ N˛™ N˛™ N˛™ N˛™ N˛™

 úÁ}¬Ãy áÁ∫N˛Áı 2 6 24 45 78 89 92 98 100

 N˛y ÃÊPÆÁ

4. 40 úÁı N˛y ¬©§ÁF| uåN˛bo™ u™¬y ™yb∫ ™ı åÁúN˛∫ uå©å oÁu¬N˛Á ™ı t utL TL “{@

 ¬©§ÁF| (u™.u™. ™z) 118-126 127-135 136-144 145-153 154-162 163-171 172-180

 úÁı N˛y ÃÊPÆÁ      3      5      9     12       5      4      2

oÁz úÁı Nz̨  ¬Ê§ÁF| N˛y ™uÜÆN˛Á rÁo N˛yu\L@ (ÃÓYåÁ : uå∫Êo∫ (¬TÁoÁ∫) »zumÆÁı ™ı tÁı N˛Áz §t¬åÁ
YÁu“L@ ™uÜÆN˛Á rÁo N˛∫åz Nz̨  u¬L ¬TÁoÁ∫ »zmy ƒÁ¬Á ÃÓfi ¬TÁåÁ YÁu“L@ 117.5 - 126.5, 126.5

- 135.5, . . ., 171.5 - 180.5.)
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5. uå©åu¬uQo §Êbå oÁu¬N˛Á ™ız 400 uåÆÁå TÁz¬z (neon lamps) N˛Á \yƒå N˛Á¬ utÆÁ TÆÁ “{@

\yƒå N˛Á¬ 1500- 2000- 2500- 3000- 3500- 4000- 4500-
2000 2500 3000 3500 4000 4500 5000

       TÁz¬Áı N˛y ÃÊPÆÁ 14 56 60 86 74 62 48

TÁz¬Áı Nz̨  \yƒå N˛Á¬ N˛y ™uÜÆN˛Á N˛Áz rÁo N˛yu\L@

6. LN˛ bzu¬¢˛Ázå gÁÆ∫y Ãz 100 åÁ™Áı N˛Áz §yY-§yY ™ı Ãz YÏåÁ TÆÁ “{ EÁ{∫ FÃ §Á∫Ê§Áu∫oÁ
oÁu¬N˛Á ™zÊ utÆÁ TÆÁ “{@

Eq∫Áı N˛y ÃÊPÆÁ 1-4 4-7 7-10 10-13 13-16 16-19

åÁ™Áı N˛y ÃÊPÆÁ   6 30  40    16     4     4

åÁ™Áı Nz̨  Eq∫Áı N˛y ™uÜÆN˛Á rÁo N˛yu\L@ Eq∫Áı N˛Á ™ÜÆ™Áå MÆÁ “ÁzTÁ? LƒÊ §“Ï¬N˛ ßy rÁo
N˛yu\L@

7. uN˛Ãy N˛qÁ Nz̨  30 ZÁfiÁı Nz̨  ßÁ∫ N˛y §Á∫Ê§Áu∫oÁ oÁu¬N˛Á åyYz ty TÆy “{, oÁz ZÁfiÁı N˛y
™uÜÆN˛Á ßÁ∫ N˛Áz rÁo N˛yu\L@

ßÁ∫ (uN˛¬Áz ™ı) 40-45 45-50 50-55 55-60 60-65 65-70 70-75

       uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ     2     3     8     6     6     3     2

14.6 14.6 14.6 14.6 14.6 ÃÊuYo §Á∫Ê§Áu∫oÁ §Êbå N˛Á EÁ¬zQ tΩƒÁ∫Á üt∆|å: (Graphical representation
of Cumulative Frequency Distribution)

“™ı rÁo “{ uN˛ EÁ¬zQyÆ üt∆|å Ãz tÁı N˛Áz EÁÃÁåy Ãz Ã™^Á \Á ÃN˛oÁ “{@ åƒÎ N˛qÁ ™ı, tÁı
N˛Á §Á∫ T¿Á¢˛, ÃÁzúÁå EÁ¬zQ, EÁ{∫ §Á∫Ê§Áu∫oÁ §“ÏßÏ\ Nz̨  §Á∫z ™ı újÁ sÁ@ E§ ÃÊuYo §Á∫Ê§Áu∫oÁ
N˛Á EÁ¬zQ tΩƒÁ∫Á uåøúm tzQıTz@

GtÁ“∫m Nz̨  u¬L, utL TL GtÁ“∫m ™ı ÃÊuYo §Á∫Ê§Áu∫oÁ §Êbå oÁu¬N˛Á N˛Áz tzQıTz@

EÁ¬zQ uYufio N˛∫oz Ã™Æ Æ“ ÜÆÁå tzåÁ EÁƒ≈ÆN˛ “{ uN˛, ƒTÁ̇o∫ ¬TÁoÁ∫ “Áı, MÆÁıuN˛ ÃÊuYo
§Á∫Ê§Áu∫oÁ N˛Á ÃÊ§Êá Ãy™ÁEÁzÊ Nz̨  ÃÁs ∫“oÁ “{@ \§ uN˛ Ãy™ÁEÁzÊ Ãz å“Î@
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À™∫m N˛yu\L uN˛ ™Ó¡Æ
10, 20, 30, ..., 100 Æ“
»zmy N˛y GXY Ãy™ÁLÂ “{
EÁ¬zQ ™ı tÁı N˛Áz üÀoÏo
N˛∫åz Nz̨  u¬L ƒTÁ̇o∫ Nz̨
GXY Ãy™ÁEÁzÊ N˛Áz q{uo\
X - Eq  ú∫ t∆Á|oz “̄
EÁ {∫ Ã Ê¬Så Ã Ê uYo
§Á∫Ê§Áu∫oÁ N˛Áz HÜƒÁ|á∫ Y-

Eq ú∫ ÃÓuYo N˛∫oz “̄,
ÃÏuƒáÁ EåÏÃÁ∫ FN˛ÁF| N˛Áz YÏå N˛∫@ E§ ÃÊ§Êuáo N¿̨ u™o ÆÏS™Áı N˛y \ÁzugÆÁı N˛Áz (GXY Ãy™ÁLÂ, ÃÊ¬Så
ÃÊuYo §Á∫Ê§Áu∫oÁEÁzÊ N˛Áz) EsÁ|oΩ (10, 5),  (20, 8), (30,, 12), (40, 15), (50, 18), (60, 22), (70,

29), (80, 38), (90, 45), (100, 53) EÁ¬zQ ™ı uYufio N˛∫ Gã“z u™¬ÁÆÁ TÆÁ “{ ƒN¿̨  ∫zQÁ N˛Áz ÃÊuYo
§Á∫Ê§Áu∫oÁ ƒN¿̨ ˛ÆÁ EÁz\yƒ ƒN¿̨ (Ãz N˛™ uƒuá) N˛“oz “̄@

Æ“ út 'ogive' N˛Áz 'ojeev' tΩƒÁ∫Á újoz “̄@ EÁ{∫ Æ“ ∆£t ogee Ãz üÁõo “ÏEÁ “{ u\Ã™ı
Eƒo¬ ƒN¿̨   (concave) N˛Á üƒÁ“ G¬ ƒN¿̨  (convex) ™ı “ÁzoÁ “{ u\ÃÃz S EÁN˛Á∫ N˛Á ƒN¿̨  üÁõo
“ÁzoÁ “{@ EÁuN|̨ bzMY∫ ™ı ogee  EÁN˛Á∫ 14 ƒÎ, 15 ƒÎ, ∆oÁ£ty ™ı TÁzusN˛ üN˛Á∫ N˛Á sÁ@

E§ tÁz§Á∫Á, ÃÊuYo §Á∫Ê§Áu∫oÁ ƒTÁ̇o∫ N˛Áz,
ogive EÁ¬zQ QÎYıTz (Eƒ∫Áz“y ÃÊuYo
§Á∫Ê§Áu∫oÁ Ãz)

E§, 0, 10, 20, ...., 90 Æ“ uå©å Ãy™ÁLÂ “{
utL TL 0-10, 10-20, ....., 90-100. EÁ¬zQ
™ı X- Eq ú∫ uå©å Ãy™ÁEÁzÊ N˛Áz EÁ{∫  Y-Eq
ú∫ ÃÊ¬Så ÃÊuYo §Á∫Ê§Áu∫oÁ gÁ¬oz “̄, E§
u§ÊtÏEÁzÊ N˛Áz (uå©å Ãy™ÁEÁzÊ N˛Áz, ÃÊ¬Så ÃÊuYo>
§Á∫Ê§Áu∫oÁEÁzÊ N˛Áz) EsÁ|o (0, 53), (10, 48),

(20, (45), (30, 41), (40, 38), (50, 35), (60,

31), (70, 24), (80, 15), (90, 8), N˛Áz EÁ¬zQ
™ı uåøuúo N˛∫ Gã“ı u™¬ÁFL, “™ı ÃÊuYo §Á∫Ê§Áu∫oÁ ƒN¿̨  üÁõo “ÁzTÁ@
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14.6.1 14.6.1 14.6.1 14.6.1 14.6.1      utL TL ƒN¿̨  Ãz ™uÜÆN˛Á üÁõo N˛∫åÁ (Obtaining Median From give Curve):-
tÁz utL TL ÃÊuYo §Á∫Ê§Áu∫oÁ ƒN¿̨  Ãz ™uÜÆN˛Á üÁõo N˛∫åÁ, ÃÊßƒ “{@ E§ tzQıTz,

53 26.5
2 2
n
= =  ÃÓuYo N˛∫åz N˛y y- Eq ú∫, FÃ u§ÊtÏ Ãz LN˛ ∫zQÁ x- Eq Nz̨  Ã™ÁåÁão∫ QÎuYL \Áz ƒN¿̨

N˛Áz LN˛ u§ÊtÏ ú∫ N˛ÁboÁ “{, FÃ u§ÊtÏ Ãz,
LN˛ ¬Ê§Á x- Eq ú∫ LN˛ ¬Ê§ QÎuYL@
Æ“ ¬Ê§ x- Eq N˛Áz u\Ã u§ÊtÏ ú∫ N˛ÁboÁ
“{ ƒ“y ™uÜÆN˛Á “ÁzTy@
tÓÃ∫y uƒuá Ãz ™ÜÆN˛Á N˛y üÁuõo :

(Draw both ogives) tÁz ƒN¿̨  ∫zQÁLÂ QÎuYL
(uå©å Ãz GXY) tÁz ƒN¿̨ ˛ LN˛ tÓÃ∫z N˛Áz
LN˛ u§ÊtÏ ú∫ N˛Áboz “̄@ FÃ u§ÊtÏ Ãz  x- Eq ú∫ LN˛ ¬©§ QÎYåz ú∫, ƒ“ u\Ã u§ÊtÏ ú∫ N˛ÁboÁ “{ ƒ“y ™uÜÆN˛Á
“ÁzTy@

GtÁ“∫m-9.  uå©å §Êbå ™Êz EÁúNz̨  úu∫Ã∫ Nz̨   30 tÏN˛ÁåÁı  N˛Á ƒÁu |N˛ ¬Áß FÃ üN˛Á∫ “{@
¬Áß (¬ÁQÁı ™ı) tÏN˛ÁåÁı N˛y ÃÊPÆÁ (§Á∫Ê§Áu∫oÁ)
 5 Nz̨  Ã™Áå ÆÁ  GÃÃz EuáN˛ 30
 10 Nz̨  Ã™Áå ÆÁ GÃÃz EuáN˛ 28
 15 Nz̨  Ã™Áå ÆÁ GÃÃz EuáN˛ 16
 20 Nz̨  Ã™Áå ÆÁ GÃÃz EuáN˛ 14
 25 Nz̨  Ã™Áå ÆÁ GÃÃz EuáN˛ 10
 30 Nz̨  Ã™Áå ÆÁ GÃÃz EuáN˛   7
 35 Nz̨  Ã™Áå ÆÁ GÃÃz EuáN˛   3

Hú∫ utL TL tÁı Ãz tÁzåÁı üN˛Á∫ Nz̨  ƒN¿̨  QÎuYL EÁ{∫ ™uÜÆN˛Á ¬Áß üÁõo N˛yu\L@

™ÁuÜÆN˛Á (66.4)
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“¬: Ã§Ãz ú“¬z uåtz|∆ÁÊN˛ Eq QÎYzTz, ¬Áß N˛y uå©å Ãy™ÁEÁzÊ N˛Áz q{uo\ Eq EÁ{∫ ÃÊuYo
§Á∫Ê§Áu∫oÁ N˛Áz HÜƒÁ|á∫ Eq ú∫ gÁ¬N˛∫ u§ÊtÏEÁzÊ N˛Áz EÁ¬zQ ú∫ uåøuúo N˛yu\L@  (5, 30), (10,
28), (15, 16), (20, 14), (25, 10), (30, 7) EÁ{∫ (35, 3). Få u§ãtÏEÁzÊ N˛Áz u™¬ÁLÊTz, u\ÃÃz uYfi ™ı
t∆Á|L EåÏÃÁ∫ ƒN¿̨  üÁõo “ÁzTÁ@

E§, Hú∫ N˛y oÁu¬N˛Á Ãz ƒTÁ̇o∫, GåN˛y §Á∫Ê§Áu∫oÁ EÁ{∫ ÃÊuYo §Á∫Ê§Áu∫oÁ üÁõo N˛∫ıTz@

ƒTÁ̇o∫ 5-10 10-15 15-20 20-25 25-30 30-35  35-40

tÏN˛ÁåÁz N˛y ÃÊPÆÁ 2          12         2          4          3 4 3

ÃÊuYo §Á∫Ê§Áu∫oÁ 2          14        16       20        23 27 30

Få ™Ó¡ÆÁı Nz̨  GúÆÁzT Ãz Få u§ÊtÏEÁzÊ N˛Áz (10, 2), (15, 14), (20, 16), (25, 20), (30, 23), (35,

27), (40, 30) uúZ¬z EqÁı ú∫ uåøuúo N˛∫ EÁ∫Áz“y EÁz\yƒ uYfi ™ı t∆Á|L EåÏÃÁ∫ üÁõo N˛∫ıTz@
N˛bÁå u§ÊtÏ x - uåtz|∆ÁÊN˛ ¬TßT 17.5 “{, \Áz ™uÜÆN˛Á “{@ FÃz “™ ÃÓfi Ãz ßy “¬ N˛∫ \ÁÂY N˛∫
ÃN˛oz “̄@ Eo: ¬Áß ™uÜÆN˛Á (`̀̀̀̀ ¬ÁQÁı ™ı.) ̀̀̀̀̀  17.5 “{@

((abcissa) N˛Áz åÁ{ƒÎ N˛qÁ ™ı ßÏ\ u¬ÆÁ TÆÁ)
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               E•ÆÁÃ - 14.4 - 14.4 - 14.4 - 14.4 - 14.4

1. uå©åu¬uQo oÁu¬N˛Á ™ı 50 ™„\tÓ∫Áı N˛y t{uåN˛ ™„\tÓ∫y (øúÆÁı ™ı) ty TF| “{@

t{uåN˛ ™„\tÓ∫y (ª.™ı) 250-300 300-350 350-400 400-450 450-500

™„\tÓ∫Áı N˛y ÃÊPÆÁ 12 14 8 6 10

Hú∫ ty TF| oÁu¬N˛Á N˛Áz ÃÊuYo §Á∫Ê§Áu∫oÁ oÁu¬N˛Á ™ı øú N˛Áz §t¬N˛∫ (Convert) EÁz\yƒ (ogive)  QÎuYL@
2. uN˛Ãy N˛qÁ Nz̨  35 uƒtΩÆÁus|ÆÁı N z̨ ÀƒÁÀ·Æ ú∫yqm ™ı, GåN˛Á ßÁ∫ FÃ üN˛Á∫ úÊ\yNw̨ o uN˛ÆÁ TÆÁ@

ßÁ∫ (uN˛.T¿Á. ™zÊ)    uƒtΩÆÁus|ÆÁı N˛y ÃÊPÆÁ
38 Ãz N˛™ 0
40 Ãz N˛™ 3
42 Ãz N˛™ 5
44 Ãz N˛™ 9
46 Ãz N˛™ 14
48 Ãz N˛™ 28
50 Ãz N˛™ 32
52 Ãz N˛™ 35

utL TL tÁı N˛Á EÁ∫Áz“y (Less than ogive) EÁ¬zQ QÎuYL@ osÁ EÁ¬zQ tΩƒÁ∫Á ßÁ∫ N˛y ™uÜÆN˛Á
rÁo N˛yu\L EÁ{∫ ÃÓfi tΩƒÁ∫Á \ÁÂY N˛yu\L@

3.    uå©å oÁu¬N˛Á ™ı uN˛Ãy TÁÂƒ Nz̨  100 uN˛ÃÁåÁı N˛y Tz“ÓÂ N˛y ú{tÁƒ∫ üuo “zMb∫ ™ı FÃ üN˛Á∫ “{@

ú{tÁƒ∫ 50-55 55-60 60-65  65-70   70-75   75-80
(Qui/Hec) (uMƒÊb¬/“ÊMb∫)
uN˛ÃÁåÁı N˛y ÃÊPÆÁ 2 8 12 24 38 16

ty TF| oÁu¬N˛Á N˛Áz EÁ∫Áz“y §Á∫Ê§Áu∫oÁ oÁu¬N˛Á ™ı §t¬ N˛∫ EÁ¬zQ QÎuYL@
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               “™åz MÆÁ YYÁ| N˛y :

FÃ EÜÆÁÆ ™ı, EÁúåz uå©åu¬uQo EÊ∆Áz Nz̨  §Á∫z ™ı újÁ@
1. Ã™Ó“§tΩá §Á∫Ê§Áu∫oÁ §Êbå rÁo N˛∫åz N˛y uƒuá :

(i) ünÆq uƒuá : i i

i

f xx
f

∑
=

∑

(ii) N˛u¡úo ™ÜÆ™Áå uƒuá : i i

i

f dx a
f

∑
= +

∑

(iii) N¿̨ ™ uƒY¬å útΩáuo (uƒuá) : i i

i

f ux a h
f

⎛ ⎞∑ ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ ∑⎝ ⎠

2. Ã™Ó“§tΩá tÁı N˛Á §“Ï¬N˛ rÁo N˛∫åz N˛y uƒuá N˛Á ÃÓfi:

§“Ï¬N˛ 1 0

1 0 22
f fl h

f f f
⎛ ⎞− ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ − −⎝ ⎠

\“ÁÂ ú∫ uYã“Áı N˛Á EúåÁ Es| “ÁzoÁ “{@
3. Ã™Ó“§tΩá tÁı N˛y ™uÜÆN˛Á rÁo N˛∫åz N˛Á ÃÓfi

™ÁuÜÆN˛Á 2
n cf

l h
f

⎛ ⎞⎟⎜ − ⎟⎜ ⎟⎜ ⎟⎜= + ×⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜⎝ ⎠

  \“ÁÂ ú∫ uYã“Áı N˛Á EúåÁ Es| “{@

4. ™uÜÆN˛Á (rÁo) N˛∫åz Nz̨  u¬L ƒTÁ̇o∫ ¬TÁoÁ∫ (continious) ∫“åÁ YÁu“L@
5. ÃÊuYo §Á∫Ê§Áu∫oÁ §Êbå N˛Áz EÁ∫Áz“y LƒÊ Eƒ∫Áz“y ÃÊuYo §Á∫Ê§Áu∫oÁ ƒN¿̨  Nz̨  øú ™ı t∆Á|åÁ@
6.  \§ EÁz\yƒ (Ogive) ƒN¿̨  N˛Áz EÁ¬zQ ú∫ gÁ¬oz “̄ o§ Ãy™ÁEÁzÊ N˛Áz x - Eq ú∫ osÁ ÃÊuYo

§Á∫Ê§Áu∫oÁ N˛Áz y-Eq ú∫ u¬ÆÁ \ÁoÁ “{@@
7. tÁzåÁı EqÁı ú∫ FN˛ÁF| Ã™Áå å“Î ∫“oy “{@
8. Ã™Ó“§tΩá tÁı N˛y ™uÜÆN˛Á EÁ¬zQ tΩƒÁ∫Á üÁõo “Ázoy “{, \Áz tÁz EÁz\yƒ (Ogive)  ƒN¿̨ Áı Nz̨

N˛bÁå u§ÊtÏ N˛Á  x- uåtz|∆ÁÊN˛ “ÁzoÁ “{@

üÀoÁuƒo úu∫ÆÁz\åÁ
™ÜÆ™Áå, ™uÜÆN˛Á, §“Ï¬N˛ rÁo N˛∫åÁ
t{uåN˛ \yƒå N˛y VbåÁEÁı ™ı GúÆÁzT @
üÁõo œÁÁzoÁı Ãz \ÁåN˛Á∫y LN˛ufio N˛∫åÁ @ LN˛ufio \ÁåN˛Á∫y Nz˛ EÁáÁ∫ ú∫ ™ÜÆ™Áå,
™uÜÆN˛Á, §“Ï¬N˛ Nz˛ EÁ∫zQ o{ÆÁ∫ N˛∫åÁ @
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Mathematical Modelling

A.I.1A.I.1A.I.1A.I.1A.I.1

25 ¢˛∫ƒ∫y  2013 N˛Áz FÃ∫Áz (ISRO) ¬ÁÊY∫ åz úy.LÃ.L¬.ƒy  C20  N z̨ N˛q ™ı (SARAL)

GúT¿“ gÁ¬Á@ GúT¿“ N˛Á ßÁ∫ 407 uN˛.T¿Á™ “{@ Æ“ 781 uN˛¬Áz ™yb∫ N˛y HÂYÁF| ú∫ “{ EÁ{∫ FÃN˛Á
N˛q 98.5º ugT¿y Nz̨  N˛Ázm ú∫ Ï̂N˛Á “ÏEÁ “{@

Gú∫ÁzMo \ÁåN˛Á∫y újoz Ã™Æ “™ Æ“ ÃÁzY ∫“z “ÁıTz uN˛ :

(i) ƒ{rÁuåN˛ åz 781 ™y. N˛y HÂYÁF| N{̨ Ãz rÁo N˛y? ƒz EÊou∫q ™ı \Áåz N˛Á GúÁÆ N{̨ Ãz uN˛Æz?

(ii) N{̨ Ãz ƒz N˛q Nz̨  N˛Ázm N˛Áz ™Áúz u§åÁ 98.5º  N˛Á uå…N˛ | uåN˛Á¬Á?

(iii) “™ı EÁ≈YÆ| “ÁzTÁ uN˛ N{̨ Ãz Tumor EÁ{∫ ƒ{rÁuåN˛ Få úu∫mÁ™Áı N˛Á EåÏ™Áå ¬TÁoz “{@

åyYz NĮ̈ Z GtÁ“∫m utÆz TÆz “{ \Áz “™Á∫z t{uåN˛ \yƒå Ãz ÃÊ§Êuáo “@̄ EÁFÆz “™ Få
GtÁ“mÁı ú∫ ÜÆÁå tı@

(i) ÃÓÆ| N˛y Ão“ ú∫ oÁú™Áå 6,000ºC “{@

(ii) ™Áåƒ ”tÆ ∆∫y∫ ™ı 5 Ãz 6 ¬yb∫ ∫Mo üuo u™åb úÊú N˛∫oÁ “{@

(iii) “™ı rÁo “{ uN˛ ÃÓÆ| EÁ{∫ úw·ƒy Nz̨  ™ÜÆ tÓ∫y 149000 uN˛. ™y. “{@

Gú∫ÁzMo GtÁ“∫m Ãz “™ \Áåoz “̄ uN˛ “™™ı Ãz å N˛ÁzF| ÃÓÆ| Nz̨  úÁÃ TÆÁ “{ EÁ{∫ å “y uN˛Ãy
åz ”tÆ N˛Áz §Á“∫ uåN˛Á¬ N˛∫ GÃ N˛Á N˛ÁÆ| tzQÁ “{@ Æz Ãßy TmåÁLÂ TumoyÆ ™Á}gu¬ÊT Nz̨  ™ÁÜÆ™
Ãz uN˛Æz TÆz “̄@

TumoyÆ ™Á}gu¬ÊT uÃ¢|̨  ƒ{rÁuåN˛ “y å“Î, “™ ßy FÃN˛Á üÆÁzT N˛∫oz “̄@ GtÁ“∫m Nz̨  u¬Æz
“™ Æ“ \ÁååÁ YÁ“oz “̄ uN˛ (i) “™ 10% ÃÁáÁ∫m £ÆÁ\ ú∫  D100   N˛y ∫Á∆y GáÁ∫ ¬zåz ú∫ LN˛
ƒ | Nz̨  ú≈YÁo uN˛oåÁ u™» áå tzåÁ “ÁzTÁ? ÆÁ u¢˛∫ (ii) “™ Æut LN˛ N˛™∫z N˛Áz ∫ÂTƒÁåÁ YÁ“oz “̄
oÁz uN˛oåÁ ∫ÊT ¬TzTÁ? Få Ãßy Ã™ÀÆÁEÁzÊ N˛Áz TumoyÆ ™Á}gu¬ÊT tΩƒÁ∫Á “¬ uN˛ÆÁ \ÁoÁ “{@

     ÃÁzuYL - YYÁ| N˛yu\L@

   Eúåz u™fiÁı Ãz ƒÁÀouƒN˛ \yƒå Nz̨  NĮ̈ Z GtÁ“∫m Nz̨  uƒ Æ ™ı YYÁ| N˛yu\Æz \“ÁÂ “™
ÃyáÁ ™Áúå å N˛∫ TumoyÆ ™Á}gu¬ÊT N˛Á GúÆÁzT N˛∫oz “̄@

úu∫u∆…b
(APPENDIX)

TumoyÆ å™Óåz §åÁåÁ
(Mathematical Modelling)

EÜÆÁÆ
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A.I.2  A.I.2  A.I.2  A.I.2  A.I.2  TumoyÆ å™Óåz :
MÆÁ EÁúN˛Áz ufißÏ\ Nz̨  qzfi¢˛¬ N˛Á ÃÓfi úoÁ “{?

ufißÏ\ N˛Á qzfi¢˛¬ = 
1
2 × EÁáÁ∫ × HÂYÁF|

FÃy o∫“ ÃÁáÁ∫m £ÆÁ\ N˛y TmåÁ ™ı 100
PTRI =   ÃÓfi N˛Á GúÆÁzT uN˛ÆÁ \ÁoÁ “{@ Æ“ ÃÓfi

£ÆÁ\ (I); ™Ó¬áå (P); Ã™Æ (T); EÁ{∫ t∫ (R). Nz̨  §yY Ã™yN˛∫myÆ ÃÊ§Êá “{@ Æz ÃÓfi TumoyÆ
™Á}gu¬ÊT Nz̨  GtÁ“∫m “̄@

TumoyÆ ™Á}gu¬ÊT Nz̨  NĮ̈ Z EÁ{∫ GtÁ“∫m uå©å “̄@

(i) ƒzT (S)  = 
 tÓ∫y (d)

      Ã™Æ (T)

(ii) YN¿̨ ƒwutΩá £ÆÁ\ (A) = 1
100

nrP
⎛ ⎞⎟⎜ + ⎟⎜ ⎟⎜⎝ ⎠

\“ÁÂ P = ™Ó¬áå
r = £ÆÁ\ N˛y t∫
n = TmåÁ N˛y ÃÊPÆÁ

Eo: TumoyÆ ™Á}g¬ NĮ̈ Z ßy å“Î, ¬zuN˛å ƒ“ NĮ̈ Z ƒÁÀouƒN˛ \yƒå N˛y úu∫uÀsuoÆÁı N˛Á
TumoyÆ ƒm|å “{@

Æ“ N˛yu\L@
uúZ¬y N˛qÁEÁzÊ ™ı ÃyQz “ÏÆz NĮ̈ Z TumoyÆ ™Á}g¬ u¬uQL@

A.I.3 A.I.3 A.I.3 A.I.3 A.I.3 TumoyÆ å™Óåz §åÁåÁ (Mathematical Modelling)

“™ Eúåz t{uåN˛ \yƒå ™ı EåzN˛ Ã™ÀÆÁEÁzÊ N˛Á ÃÁ™åÁ N˛∫oz “{@ “™ Gã“ı TumoyÆ Ã™ÀÆÁ
Nz̨  øú ™ı u¬QN˛∫ GÃN z̨ “¬ N˛y QÁz\ N˛∫åz N˛Á üÆÁÃ N˛∫oz “̄@ FÃNz̨  ú≈YÁo “™ Ã™ÁáÁå N˛y
√ÆÁPÆÁ EÁ{∫ Ã™ÁáÁå N˛y ™ÁãÆoÁ N˛“ÁÂ oN˛ ÃnÆ “{ FÃN˛y \ÁÂY N˛∫oz “̄@

TumoyÆ å™Óåz Nz̨  uå™Á|m Ãz Ã™ÀÆÁ Nz̨  Ã™ÁáÁå N˛Áz QÁz\åz N˛y FÃ üuN¿̨ ÆÁ N˛Áz TumoyÆ
™Á}gu¬ÊT N˛“oz “̄@
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E§ “™ NĮ̈ Z EÁ{∫ TumoyÆ ™Á}gu¬ÊT Ãz ÃÊ§Êuáo GtÁ“∫mÁı N˛Á uå∫yqm N˛∫ıTz@
GtÁ“∫m 1 : ƒÁmy D19,000  N˛y by.ƒy. Q∫ytåÁ YÁ“oy “{@ ¬zuN˛å GÃNz̨  úÁÃ Nz̨ ƒ¬ D15,000.
“{@ FÃu¬L ƒ“ üuo ƒ |  8%   ÃÁáÁ∫m £ÆÁ\ N˛y t∫ Ãz úÓÂ\y \™Á N˛∫åÁ YÁ“oy “{@ oÁz uN˛oåz ƒ Áż
Nz̨  §Át ƒ“, by.ƒy. Q∫ytzTy?

Y∫m 1 : (Ã™ÀÆÁ N˛Áz Ã™^åÁ) : FÃ uÀsuo ™ı, “™ EÃ¬y Ã™ÀÆÁ N˛Áz úu∫ßÁu o N˛∫ıTz@ Æut “™ı
™Ó¬áå, £ÆÁ\ N˛y t∫ ty TF| “{ EÁ{∫ ƒ | rÁo N˛∫åÁ “{ uN˛ N˛§ ƒ“ ∫N˛™ D19,000  “Áz \ÁÆzTy@

Y∫m 2 : (TumoyÆ ƒm|å EÁ{∫ uå™Á|m) “™ TumoyÆ ÃÊtß| ™ı FÃ Ã™ÀÆÁ Nz̨  uƒußãå ú“¬ÓEÁzÊ N˛Á
ƒm|å N˛∫ıTz@ “™ ú“¬z Y∫ ∫Á∆y N˛Áz úu∫ßÁu o N˛∫ıTz EÁ{∫ u¢˛∫ EÃ™ÁåoÁLÂ u¬Q N˛∫ TumoyÆ
ÃÊtß| ™ı FÃ Ã™ÀÆÁ N˛Áz “¬ N˛∫åz Nz̨  u¬Æz EÁƒ≈ÆN˛ gÁbÁ FN˛bΩeÁ N˛∫ıTz@

Æ“ÁÂ “™ ÃÁáÁ∫m £ÆÁ\ Nz̨  u¬Æz ÃÓfi N˛Á GúÆÁzT N˛∫ıTz \Áz “{ :

  100
PTRI =   (å™ÓåÁ)

 \“ÁÂ P = ™Ó¬áå, T = ƒ Áż N˛y ÃÊPÆÁ, R = £ÆÁ\ N˛y t∫,     I = £ÆÁ\

“™z Ã™Æ (T) rÁo N˛∫åÁ “{   
100IT
RP

=

Y∫m 3:  (TumoyÆ Ã™ÀÆÁ N˛Áz ÃÏ¬^ÁåÁ) FÃ Y∫m ™ı, “™ Y∫m 2  ™ı uƒN˛uÃo uN˛Æz TÆz ÃÓfi
Nz̨  GúÆÁzT Ãz Ã™ÀÆÁ N˛Á Ã™ÁáÁå uåN˛Á¬ıTz@

“™ \Áåoz “̄ uN˛ ƒÁmy Nz̨  úÁÃ ú“¬z Ãz “y D15,000 “{, (P) @

GÃz (19000-15000 = D4000) N˛y Euou∫Mo EÁƒ≈ÆN˛oÁ “{@ \Áz ƒ“ £ÆÁ\ (I) N˛y ∫N˛™
Ãz \™Á N˛∫åÁ YÁ“oy “{@

P = D15,000, t∫ = 8%,  o§  I = 4000; 
100 4 0T ×

=
0 0

150 0 0
40 0

8
=

× 12 0

4 1T 3 3
12 3

= =  ƒ |

ÆÁ  Y∫m : 4 (Ã™ÁáÁå N˛y √ÆÁPÆÁ) : uúZ¬z Y∫m ™ı üÁõo Ã™ÁáÁå N˛y Æ“ÁÂ ú∫ √ÆÁPÆÁ N˛y TF|
“{@

Æ“ÁÂ  T =  3 
1
3  ƒ |, N˛Á Es| “{ 3 ƒ | EÁ{∫ 4 ™“yåz@ Eo: ƒÁmy 3 ƒ | EÁ{∫ 4 ™“yåz Nz̨

ú≈YÁo by.ƒy. Q∫yt úÁÆzTy@
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Y∫m 5 : ™Á}g¬ N˛y ™ÁãÆoÁ : “™ “™z∆Á LN˛ ™Á}g¬ N˛Áz ÀƒyN˛Á∫ å“Î N˛∫ ÃN˛oz “̄ MÆÁı uN˛ ƒ“
ƒÁÀouƒN˛oÁ Ãz ™z¬ å“Î ∫QoÁ “{@ Æut EÁƒ≈ÆN˛ “Áz oÁz “™ TumoyÆ ™Á}g¬ N˛y \ÁÂY EÁ{∫
ÃÊ∆Ázuáo N˛ÁÆ| N˛Áz ™ÁãÆoÁ tıTz@

utÆz TÆz GtÁ“∫m ™ı “™ ™Áåoz “̄ Nz̨  £ÆÁ\ N˛Á t∫ å“Î §t¬zTÁ@ Æut LzÃÁ “ÁzTÁ oÁz “™Á∫Á

™Á}g¬  100
PTR

  N˛Á™ å“Î N˛∫zTÁ@ “™ ™Áåoz “{ uN˛ by.ƒy. N˛Á tÁ™  D19,000. “{@

E§ “™ tÓÃ∫Á GtÁ“∫m ¬ıTz@

GtÁ“∫m-2.  ¬ÁzNz̨ ≈ƒ∫™ GXY uƒtΩÆÁ¬Æ ™ı 10 ƒÎ N˛qÁ Nz̨  50 ZÁfi EÁ{∫ GåNz̨  Tumo Nz̨  u∆qN˛
Nz̨  ÃÁs ¬ÁzNz̨ ≈ƒ∫™ Ãz “{̧ Á§Át Nz̨  tÁ{∫z ú∫ \ÁåÁ YÁ“oz “̄@ ünÆzN˛ ƒÁ“å ™ı YÁ¬N˛ (driver) Nz̨
Euou∫Mo Z √ÆuMo §{e ÃN˛oz “{@ §oÁFL GåN˛Áz uN˛oåz ƒÁ“åÁı N˛y EÁƒ≈ÆN˛oÁ “ÁzTy?

Y∫m 1 :  51 √ÆuMoÆÁı N˛Áz ¬z \Áåz Nz̨  u¬Æz EÁƒ≈ÆN˛ ƒÁ“åÁı N˛y ÃÊPÆÁ N˛Á úoÁ ¬TÁåÁ YÁ“oz “̄@
“™ı úoÁ “{ uN˛ ünÆzN˛ ƒÁ“å ™ı g~ÁFƒ∫ Nz̨  Euou∫Mo 6 √ÆuMo §{e ÃN˛oz “̄@

Y∫m 2 : ƒÁ“åÁı N˛y ÃÊPÆÁ = √ÆuMoÆÁı N˛y ÃÊPÆÁ  / LN˛ ƒÁ“å N˛y q™oÁ

Y∫m 3 : ƒÁ“åÁı N˛y ÃÊPÆÁ = 51/6  = 8.5

Y∫m 4 : √ÆÁPÆÁ

“™ı úoÁ “{ uN˛ 8.5 ƒÁ“å å“Î “Áz ÃN˛oz “̄@ FÃu¬Æz “™ı 9 ƒÁ“å N˛y EÁƒ≈ÆN˛oÁ “{@

FÃu¬Æz EÁƒ≈ÆN˛ ƒÁ“åÁı N˛y ÃÊPÆÁ  = 9.

Y∫m 5 : ™Á}gu¬ÊT N˛∫oz Ã™Æ “™åz tÏ§¬z EÁ{∫ ™Ázbz ZÁfi N˛Áz Ã™Áå ÀsÁå utÆÁ “{@

Æ“ N˛yu\L@

   1. Eúåz úÁeΩÆ úÏÀoN˛ Ãz N˛ÁzF| LN˛ √ÆÁƒ“Áu∫N˛ Ã™ÀÆÁ ¬zN˛∫ LN˛ TumoyÆ ™Á}g¬ §åÁN˛∫
“¬ N˛yu\L@

   2. åyYz utÆz TÆz Ã™ÀÆÁ Nz̨  u¬Æz LN˛ TumoyÆ ™Á}g¬ §åÁN˛∫ “¬ N˛yu\L@

LN˛ N˛Á∫ LN˛ ÀsÁå A  Ãz 30 uN˛.™y. / ü. VÊbz Nz̨  ƒzT Ãz  B ÀsÁå N˛y EÁz∫ \Áoy “{@
GÃy Ã™Æ LN˛ tÓÃ∫y N˛Á∫ B ÀsÁå Ãz A  N˛y EÁz∫ 40 uN˛.™y./ ü. VÊbz N z̨ ƒzT Ãz EÁoy “{@ Æut
A EÁ{∫ B   Nz̨  §yY N˛y tÓ∫y 100 uN˛.™y. “{ oÁz uN˛oåz Ã™Æ ™ı ƒz tÁzåÁı N˛Á∫ LN˛ tÓÃ∫z Ãz u™¬ÊzTz@
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E§ oN˛ “™ Ã∫¬ ∆£tÁı N˛y Ã™ÀÆÁEÁzÊ Nz̨  u¬Æz TumoyÆ ™Á}g¬ §åÁÆz “{@ EÁFÆz E§ “™
ƒÁÀouƒN˛ \yƒå N˛Á LN˛ GtÁ“∫m ¬zN˛∫ GÃN˛Á TumoyÆ ™Á}g¬ §åÁÆıTz@
GtÁ“∫m-3. ƒ | 2000 ™ı ÃÊÆÏMo ∫Á…b~ Nz̨   191 ÃtÀÆ tz∆Áı åz u¬ÊT Ã™ÁåoÁ N˛Áz §‰jÁåz Nz̨  u¬Æz LN˛
VÁz mÁ úfi ú∫ “ÀoÁq∫ uN˛L@ FÃ ¬flÆ N˛Áz üÁõo N˛∫åz Nz̨  u¬Æz Æ“ uåm|Æ u¬ÆÁ TÆÁ uN˛ LN˛ ÃÓYN˛
YÁu“L \Áz üÁsu™N˛, ™ÁÜÆu™N˛ u∆qÁ ™ı ZÁfi EÁ{∫ ZÁfiÁEÁzÊ N˛Á EåÏúÁo “{@ ßÁ∫o åz ßy VÁz mÁ úfi
ú∫ “ÀoÁq∫ uN˛L@ ßÁ∫o ™ı üÁsu™N˛ uƒtΩÆÁ¬ÆÁı ™ı ú‰jåz ƒÁ¬y ZÁfiÁEÁzÊ N˛y ÃÊPÆÁ (gÁbÁ) oÁu¬N˛Á
A.I.1. ™ı åyYz ty TF| “{@

 oÁu¬N˛Á A.I.1

     ƒ |       åÁ™ÁÊN˛å (Enrolment) (% ™ı)
1991 – 92 41.9

1992 – 93 42.6
1993 – 94 42.7
1994 – 95 42.9
1995 – 96 43.1
1996 – 97 43.2
1997 -98 43.5
1998 – 99 43.5
1999 – 2000 43.6
2000 – 01 43.7
2001 - 02 44.1

FÃ t N˛Á GúÆÁzT N˛∫oz “ÏL, TumoyÆ ™Á}gu¬ÊT N˛y Ã“ÁÆoÁ Ãz ¬guN˛ÆÁı Nz̨  üƒz∆ ™ı “ÏF|
ƒwutΩá Nz̨  üuo∆o N˛Á ƒm|å N˛yu\L@ FÃNz̨  Euou∫Mo Æ“ ßy EåÏ™Áå ¬TÁFL uN˛ uN˛oåz ƒ Áż ™ı
¬‰guN˛ÆÁı N˛Á åÁ™ÁÊN˛å 50% “ÁzTÁ@
“¬:
Y∫m 1 : uåøúm (Formation) ÃÓfi §tΩá N˛∫åÁ : ú“¬z “™ ty TÆy Ã™ÀÆÁ N˛Áz TumoyÆ Ã™ÀÆÁ
™ı §t¬ıTz@

oÁu¬N˛Á A.I.1 ™ı ƒ | 1991 – 92, 1992- 93, EÁut Nz̨  åÁ™ÁÊN˛å utÆz TÆz “{@ LN˛ ∆{qumN˛ (academic) ƒ |
Nz̨  EÁ∫Êß ™ı üƒz∆ úÁåz Nz̨  ú≈YÁo “™ 1991, 1992 Nz̨  øú ™ı ƒ Áż N˛Áz ¬z ÃN˛oz “{@ “™ Æ“ N˛¡úåÁ N˛∫ıTz uN˛
üÁsu™N˛ uƒtΩÆÁ¬ÆÁı ™ı üƒz∆ ¬zåz ƒÁ¬y ¬guN˛ÆÁı N˛Á üuo∆o oÁu¬N˛Á A.I.1. ™ı t∫ Nz̨  øú ™ı LN˛ “y t∫ Ãz
§joz “ÏÆz u¬QıTz@ Æ“ÁÂ ú∫ ƒ Áż N˛y ÃÊPÆÁ ™“nƒúÓm| å“Î@ LzÃy “y EÁ{∫ LN˛ uÀsuo ™ı oyå ƒ | Nz̨  u¬L
` 15000 ú∫ 8%  t∫ N Ą́ ÃÁáÁ∫m £ÆÁ\ ¬TÁoz Ã™Æ  1999 – 2002 ÆÁ 2001 – 2004  N˛“åÁ EÁƒ≈ÆN˛ å“Î “{@ Nz̨ ƒ¬
Æ“ ™ÁååÁ “{ uN˛ £ÆÁ\ N˛Á t∫ uN˛oåz ƒ | N˛Á “{@
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Æ“ÁÂ ßy “™ tzQıTz uN˛ åÁ™ÁÊN˛å 1991 Nz̨  §Át úÁu∫o N˛∫ utÆÁ “{ uN˛ ƒ | N˛y ÃÊPÆÁ EÁ{∫
åÁ™ÁÊN˛å N˛y oÏ¬åÁ tΩƒÁ∫Á  1991 Nz̨  §Át §joÁ “{@ “™ 1991 N˛Áz ∆ÓãÆ ƒ | ¬ıTz@ EÁ{∫ ƒ | 1991 N˛Áz
1, 1992 N˛Áz 2  ¬ıTz EÁ{∫ u¬QıTz@ Eo: oÁu¬N˛Á A.I.1 E§ oÁu¬N˛Á A.I.2 Nz̨  øú ™ı utQzTy@

oÁu¬N˛Á A.I.2

         ƒ | åÁ™ÁÊN˛å (% ™ı)
 0 41.9
1 42.6
2 42.7
3 42.9
4 43.1
5 43.2
6 43.5
7 43.5
8 43.6
9 43.7
10 44.1

oÁu¬N˛Á A.I.3. ™ı åÁ™ÁÊN˛å N˛Á §joÁ % utÆÁ TÆÁ “{@
oÁu¬N˛Á A.I.3

ƒ | åÁ™ÁÊN˛å % ™ı §jo (ƒwtΩuá)
  (Increase)

0 41.9 0
1 42.6 0.7
2 42.7 0.1
3 42.9 0.2
4 43.1 0.2
5 43.2 0.1
6 43.5 0.3
7 43.5 0
8 43.6 0.1
9 43.7 0.1
10 44.1 0.4
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1991 – 1992 üs™ ƒ | N˛y Eƒuá N z̨ EÊo ™ı åÁ™ÁÊN˛å  41.9% Ãz 42.6% N˛∫åz Nz̨  u¬Æz
0.7% N˛y ƒwtΩuá “ÏF| “{@ tÓÃ∫z ƒ | Nz̨  EÊo ™ı, Æ“ 42.6%  Ãz 42.7% N˛∫åz Nz̨  u¬Æz 0.1% N˛y ƒwtΩuá
“ÏF| “{@ Gú∫ÁzMo oÁu¬N˛Á Ãz, “™ ƒ | EÁ{∫ üuo∆o N˛y ÃÊPÆÁ Nz̨  §yY LN˛ uåu≈Yo ÃÊ§Êá å“Î tzQoz
“̄@ ¬zuN˛å ƒwtΩuá uÀs∫ “{@ üs™ ƒ | ™ı EÁ{∫ 10 ƒı ƒ | ™ı LN˛ §“Ïo §gÁ Eão∫Á¬ “{@ Få ™Ó¡ÆÁı
N˛Á Es| “{ : -

0.7 0.1 0.2 0.2 0.1 0.3 0 0.1 0.1 0.4
10

+ + + + + + + + +
= 0.22      .... (1)

“™ ™Áåoz “̄ uN˛ åÁ™ÁÊN˛å ™ı 0.22 % N˛y ƒwtΩuá “{@

Y∫m 2 : TumoyÆ ƒm|å

“™åz ™ÁåÁ “{ uN˛ åÁ™ÁÊN˛å üuo ƒ | 0.22%  N˛y t∫ Ãz §joÁ “{@

oÁz ú“¬z ƒ | ™ı åÁ™ÁÊN˛å %  = 41.9 + 0.22

tÓÃ∫z ƒ | ™ı åÁ™ÁÊN˛å %   = 41.9 + 0.22 + 0.22 = 41.9 + 2 ×  0.22

oyÃ∫z ƒ | ™ı åÁ™ÁÊN˛å %  = 41.9 + 0.22 + 0.22 + 0.22 = 41.9 + 3 ×  0.22

Eo: 'n' ƒ | ™ı åÁ™ÁÊN˛å %    = 41.9 + 0.22n, for n ≥1.      .... (2)

E§ “™ åÁ™ÁÊN˛å 50% oN˛ ú“ÏÂYåz N z̨̨  u¬L ƒ Áż N˛y ÃÊPÆÁ N˛Áz rÁo N˛∫åÁ “{@ oÁz FÃ
Ã™yN˛∫m Ãz “™ 'n' N˛Á ™Ó¡Æ üÁõo N˛∫ıTz@

50 = 41.9 + 0.22n

Y∫m 3 : “¬ :  'n' Nz̨  u¬L (2) N˛Áz “¬ N˛∫åz ú∫, üÁõo “{,

n = 
50 41.9

0.22
−

 =
8.1

0.22 = 36.8

Y∫m 4 : √ÆÁPÆÁ (Interpretation) ƒ | N˛y ÃÊPÆÁ LN˛ Eußãå ™Ó¡Æ (Integral value) “{@ “™ ET¬Á
GXY úÓmÁ̇N˛ 37 ¬ıTz@ o§ åÁ™ÁÊN˛å üuo∆o 50 “Ázåz Nz̨  u¬Æz

 1991 + 37 = 2028.

Y∫m 5 : uƒuá ™ÁãÆN˛∫m (Validation) : “™ı LN˛ ƒÁÀouƒN˛ \yƒå N˛y uÀsuo Nz̨  ÃÁs N˛Á™ N˛∫oz
Ã™Æ Æ“ ™ÁååÁ YÁu“L uN˛ ƒ“ ƒÁÀouƒN˛ uÀsuo Ãz ™z¬ QÁoÁ “{ ÆÁ å“Î@

“™ Æ“ \ÁÂY N˛∫ıTz uN˛ ÃÓfi (2) ƒÁÀouƒN˛oÁ Nz̨  ÃÁs Ã™^Á{oÁ N˛∫oÁ “{ ÆÁ å“Î@ ÃÓfi (2)
N˛Á GúÆÁzT N˛∫oz “ÏL “™ ú“¬z Ãz “y \Áåoz “{Ê uN˛ ƒ | Nz̨  u¬L <<™Áå>> úoÁ “{ EÁ{∫ EÊo∫ QÁz\åz
Nz̨  tΩƒÁ∫Á Æ“ \Áåoz “̄ uN˛ oÁu¬N˛Á  A.I.4 ™ı utÆz TÆz oÁu¬N˛Á Nz̨  ™Ó¡ÆÁı Nz̨  ÃÁs oÏ¬åÁ N˛∫ıTz@
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oÁu¬N˛Á A.I.4

ƒ |     åÁ™ÁÊN˛å (% ™ı) (2) ™ı utÆz TÆz ™Ó¡Æ (% ™ı) EÊo∫ (% ™ı)

 0 41.9 41.90 0

1 42.6 42.12 0.48

2 42.7 42.34 0.36

3 42.9 42.56 0.34

4 43.1 42.78 0.32

5 43.2 43.00 0.20

6 43.5 43.22 0.28

7 43.5 43.44 0.06

8 43.6 43.66 -0.06

9 43.7 43.88 -0.18

10 44.1 44.10 0.00

  EÁú tzQıTz uN˛ ÃÓfi (2) tΩƒÁ∫Á utÆz TÆz NĮ̈ Z  ™Ó¡Æ ƒÁÀouƒN˛ ™Ó¡Æ Ãz 0.3%  ÆÁ 0.5%

N˛™ “{@ üuoƒ | ƒwtΩuá  1% Ãz 2% “{@ FÃ o∫“ 3 Ãz 5 ƒ | Nz̨  u¬L LN˛ EÊo∫ Gnúãå “ÁzoÁ “{@ Æut
“™ Ã™^oz “̄ uN˛ Æ“ EÊo∫ úÆÁ|õo “{ oÁz ÃÓfi (2) “™Á∫Á TumoyÆ ™Á}g¬ “ÁzTÁ@

Æut “™ ™Áåoz “̄ uN˛ FÃ™ı §“Ïo §gy fiÏub “{ oÁz “™ FÃ ™Á}g¬ N˛Áz ÃÏáÁ∫ N˛∫åz Nz̨  u¬Æz
Y∫m  (2)  Nz̨  úÁÃ ƒÁúÃ \ÁÆıTz EÁ{∫ Ã™yN˛∫m §t¬ıTz@ EÁFÆz, “™ E§ LzÃÁ N˛∫ı@

Y∫m 1 : ÃÓfi N˛Áz tÁz“∫ÁåÁ (Reformulation) “™åz ™ÁåÁ “{ uN˛ 0.22% Ãz ƒwtΩuá “ÏF| “{@ ¬zuN˛å “™
E§ fiÏub N˛Áz N˛™ N˛∫åz Nz̨  u¬L LN˛ ÃÏáÁ∫ N˛Á∫N˛ (correction factor) ¬ÁTÓ N˛∫ıTz@ FÃNz̨  u¬Æz “™
Ãßy fiÏubÆÁı N˛Á ™ÜÆ™Áå (mean) ¬ıTz@ \Áz FÃ üN˛Á∫ “ÁzTÁ@

0 0.48 0.36 0.34 0.32 0.2 0.28 0.06 0.06 0.18 0
10

+ + + + + + + − − +
 = 0.18

“™ fiÏubÆÁı Nz̨  ™ÜÆ™Áå Ãz FÃ ™Ó¡Æ N˛y fiÏubÆÁı N˛Áz eyN˛ N˛∫ıTz@ ÃÊ∆Ázuáo TumoyÆ uƒƒ∫m
(Revised Mathematical Description) : (2) ™ı ty TF| åÁ™ÁÊN˛å üuo∆o Nz̨  u¬Æz “™Á∫z ÃÓfi ™ı fiÏubÆÁı
N˛Á ™ÜÆ™Áå \Ázg tzÊ oÁz ÃÏáÁ∫Á TÆÁ ÃÓfi “ÁzTÁ@
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n ƒ | ™ı åÁ™ÁÊN˛å üuo∆o  = 41.9 + 0.22n + 0.18

    = 42.08 + 0.22n, (n ≥1 Nz̨  u¬Æz     ...  (3)

Ã™yN˛∫m (2)  N˛Áz ÃÏáÁ∫ıTz, EÁ{∫ n N˛Á åÆÁ Ã™yN˛∫m “ÁzTÁ :

50 = 42.08 + 0.22n            ... (4)

úu∫ƒuo|o “¬ : (Altered Solution) :  Ã™yN˛∫m (4) “¬ N˛∫åz ú∫, üÁõo “{,

n = 
50 42.08

0.22
−

= 
7.92
0.22 = 36

√ÆÁPÆÁ (Interpretation) : MÆÁıuN˛ n = 36, “{, üÁsu™N˛ uƒtΩÆÁ¬ÆÁı ™ı ¬guN˛ÆÁı N˛Á åÁ™ÁÊN˛å, ƒ |
1991 + 36 = 2027 ™ı 50% oN˛ ú“ÏÂY \ÁÆzTÁ@

™ÁãÆoÁ : (Validation) :  LN˛ §Á∫ u¢˛∫ “™ ƒÁÀouƒN˛ ™Ó¡ÆÁı Nz̨  ÃÁs üÁõo ™Ó¡ÆÁı N˛y oÏ¬åÁ N˛∫ıTz@
oÁu¬N˛Á A.I.5 oÏ¬åÁ t∆Á|oÁ “{@

oÁu¬N˛Á A.I.5

 ƒ |  åÁ™ÁÊN˛å (2) Ãz utÆz     ™Ó¡ÆÁı ™ı EÊo∫   (4) ™ı utÆz ™Ó¡ÆÁı N˛Á EÊo∫
  (% ™ı)  TÆz ™Ó¡Æ TÆz ™Ó¡Æ

   0     41.9 41.90 0 41.9 0
  1     42.6 42.12 0.48 42.3 0.3
  2     42.7 42.34 0.36 42.52 0.18
  3     42.9 42.56 0.34 42.74 0.16
  4     43.1 42.78 0.32 42.96 0.14
  5     43.2 43.00 0.20 43.18 0.02
  6     43.5 43.22 0.28 43.4 0.1
  7     43.5 43.44 0.06 43.62 -0.12
  8     43.6 43.66 -0.06 43.84 -0.24
  9     43.7 43.88 -0.18 44.06 -0.36
 10     44.1 44.10 0.00 44.28 -0.18

EÁú tzQoz “{ uN˛ (4) Nz̨  ™Ó¡Æ (2) Nz̨  ™Ó¡Æ Ãz EuáN˛ uåN˛b “{@ fiÏubÆÁı N˛Á ™ÜÆ™Áå Æ“ÁÂ
ú∫ ∆ÓãÆ “{@
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A.A.A.A.A.I.4  .4  .4  .4  .4  TumoyÆ ™Á}gu¬ÊT Nz̨  ¬Áß :-
1. TumoyÆ ™Á}gu¬ÊT Nz̨  GtΩtz≈Æ TumoyÆ Ã™ÀÆÁ ™ı úu∫ƒuo|o N˛∫Nz̨  uƒ≈ƒ N˛Áz LN˛ ƒÁÀouƒN˛

Ã™ÀÆÁ Nz̨  §Á∫z ™ı NĮ̈ Z GúÆÁzTy \ÁåN˛Á∫y u™¬ ∫“y “{@ Æ“ FÃ o∫“ Nz̨  ünÆq Eƒ¬ÁzN˛å
Nz̨  øú ™ı EãÆ útΩáuoÆÁı Ãz ÆÁ üÆÁzTÁı Nz̨  EÁÆÁz\å Ãz \ÁåN˛Á∫y üÁõo N˛∫åz Nz̨  u¬Æz ÃÊßƒ
“{@ \§ Æ“ uƒ∆z  øú Ãz GúÆÁzT uN˛ÆÁ \ÁoÁ “{ oÁz EuáN˛ ™Ó¡ÆƒÁå å“Î “{@
GtÁ“∫m Nz̨  u¬Æz “™ oÁ\™“¬ ú∫ ™sÏ∫Á u∫¢˛ÁFå∫y Nz̨  uåƒ|“å Nz̨  ÃÊqÁ∫N˛ üßÁƒ N˛Á
EÜÆÆå N˛∫åÁ YÁ“oz “̄@ “™ ÃyáÁ oÁ\™“¬ ú∫ üÆÁzT å“Î N˛∫åÁ YÁ“oz “ ̄MÆÁıuN˛ LzÃÁ
N˛∫åz Ãz ™Ó¡ÆƒÁå À™Á∫N˛ N˛Áz “Áuå ú“ÏÂYzTy@ Æ“ÁÂ ú∫ TumoyÆ ™Á}gu¬ÊT §“Ïo N˛Á™ EÁÆzTÁ@

2. ßuƒ…Æ N˛y VbåÁEÁzÊ N˛y ßuƒ…ÆƒÁmy uåm|Æ ¬zåz N˛y üuN¿̨ ÆÁ ™ı üƒz∆ uN˛Æz \Áåz Nz̨  ú≈YÁo,
úÓƒÁ|åÏ™Áå, ÃÊTeåÁı N˛Áz N˛F| üN˛Á∫ Ãz EuáN˛ ™“nƒúÓm| §åÁ utÆÁ “{@

GtÁ“∫m Nz̨  u¬L
(i) uƒúmå (Marketing) uƒßÁT ™ı u§N¿̨ y ∫måyuoÆÁı N˛y ÆÁz\åÁ §åÁåz ™ı, EÁƒ≈ÆN˛oÁ

N˛Á EåÏ™Áå ¬TÁåz ™ı uƒ≈ƒÃåyÆ Ã“ÁÆoÁ üÁõo “Ázoy “{@
(ii) LN˛ ÀNǪ́ ¬ §Ázg| \§ åÆz ÀNǪ́ ¬ EÁ∫Êß N˛∫åz N˛Á ¢{̨ Ã¬Á N˛∫oy “{ oÁz uƒußãå u„\¬Áı

™ı ÀNǪ́ ¬ \Áåz ƒÁ¬z §XYÁı N˛y ÃÊPÆÁ ™ı ƒwtΩuá N˛Áz ÜÆÁå ∫Qoz “ÏÆz, ßuƒ…ÆƒÁmy N˛∫åz
™ı Ãq™oÁ N˛y EÁƒ≈ÆN˛oÁ N˛Áz tzQoy “{@

3. EN˛Ã∫ “™ı EåÏ™Áå ¬TÁåz N˛y EÁƒ≈ÆN˛oÁ “Ázoy “{, \{Ãz \ÊT¬ ™ı úz‰g, ^y¬ ™ı ™Zu¬ÆÁÂ,
™otÁoÁEÁzÊ N˛y ÃÊPÆÁ EÁut@ NĮ̈ Z EÁ{∫ GtÁ“∫m “{ \“ÁÂ TumoyÆ ™Á}gu¬ÊT N˛Á GúÆÁzT “ÁzoÁ “{@
(i) NĮ̈ Z ƒ Áż Nz̨  u¬Æz ßuƒ…Æ ™ı \åÃÊPÆÁ N˛Á EÁN˛¬å (Estimation)

(ii) ™ÁåÃÓå Nz̨  EÁåz N˛y ßuƒ…ÆƒÁmy
(iii) EÁåz ƒÁ¬z ƒ Áż ™ı ÃÁq∫oÁ t∫ N˛Á EÁN˛¬å
(iv) LN˛ úz‰g ™ı úÁı N˛y ÃÊPÆÁ N˛Á EÁN˛¬å
(v) ™“ÁÃÁT∫Áı N˛y T“∫ÁF| rÁo N˛∫åÁ@

A.A.A.A.A.I.5 .5 .5 .5 .5 TumoyÆ ™Á}gu¬ÊT N˛y Ãy™ÁLÂ :
MÆÁ TumoyÆ ™Á}gu¬ÊT “™Á∫y Ãßy Ã™ÀÆÁEÁzÊ N˛Á Ã™ÁáÁå “{?
uåu≈Yo øú Ãz å“Î “{@ Æ“ÁÂ Eúåy Ãy™ÁLÂ “{@ FÃ üN˛Á∫ Æ“ LN˛ ™Á}g¬ Ãz LN˛ ƒÁÀouƒN˛-

uƒ≈ƒ N˛y Ã™ÀÆÁ N˛Á LN˛ Ã∫¬yN˛∫m “{ \Áz ™uÀo…N˛ ™ı ÆÁt ∫QåÁ YÁu“L@ Æz tÁzåÁı Ã™Áå å“Î “{@
LN˛ ™ÁåuYfi tz∆ N˛y ßÁ{uoN˛ ÃÏuƒáÁLÂ tzoÁ “{ EÁ{∫ tz∆ Nz̨  uƒußãå ÀsÁåÁı N˛Á EÊo∫ §oÁoÁ “{@ “™
FÃÃz Ã™Ï̧  Ào∫ Ãz Hú∫ LN˛ \T“ N˛y HÂYÁF| üÁõo N˛∫ ÃN˛oz “̄, ¬zuN˛å FÃÃz “™ ¬ÁzTÁı N˛y
uƒ∆z oÁLÂ rÁo å“Î N˛∫ ÃN˛oz “̄@ FÃN˛Á Es| Æ“ “{ uN˛ “™ Nz̨ ƒ¬ EúzqÁ N˛∫oz Ã™Æ Ãßy N˛Á∫N˛Áı
N˛Áz ™ÁãÆoÁ tzoz “̄@ FÃ GtΩtz≈Æ Nz̨  u¬L LN˛ ™Á}g¬ N˛Á GúÆÁzT N˛∫åÁ YÁu“L@ “™ FÃz Nz̨ ƒ¬ ƒ“ÁÂ
GúÆÁzT ™ı ¬ÁåÁ YÁu“L \“ÁÂ FÃN˛y GúÆÁzuToÁ “Ázoy “̄@
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A.A.A.A.A.I.6 .6 .6 .6 .6 uN˛Ã “t oN˛ “™ı “™Á∫z ™Á}g¬ ™ı ÃÏáÁ∫ N˛Á üÆnå N˛∫åÁ YÁu“L?
LN˛ ™Á}g¬ ™ı ÃÏáÁ∫ N˛∫åz Nz̨  u¬Æz Euou∫Mo N˛Á∫N˛Áı N˛y EÁƒ≈ÆN˛oÁ “Ázoy “{@ “™ Eúåz

TumoyÆ Ã™yN˛∫mÁı ™ı EuáN˛ Y∫ \Ázgåz ú∫ Ã™yN˛∫m \ub¬ §å \ÁoÁ “{ EÁ{∫ ™Á}g¬ N˛Á GúÆÁzT
N˛∫åÁ N˛ueå “Áz \ÁoÁ “{@ LN˛ ™Á}g¬ ƒ“ “{ \Áz GúÆÁzT N˛∫åz Nz̨  u¬Æz Ã∫¬ “Áz@ §z“o∫ ™Á}g¬ ƒ“
“{ \Áz ƒÁÀouƒN˛oÁ Nz̨  uåN˛b “Áz@

üÃÁÆ N˛yu\L@

LN˛ Ã™ÀÆÁ \Áz úyZz 13 ƒÎ Ãty ™ı u¬ÆÁzåÁgÁz N˛y§ÁzuåN˛Á åz Qgy N˛y Æut uÃ¢|̨  tÁz
Q∫TÁz∆ Ãz EÁ∫Êß N˛∫ı EÁ{∫ úÓ∫Á ƒ | Gã“ı ü\åå Nz̨  u¬Æz ZÁzg tı oÁz ƒ | Nz̨  EÊo ™ı uN˛oåz “ÁıTz?
Q∫TÁz∆ N˛y LN˛ \Ázgy ünÆzN˛ ™“yåz ƒÊ∆ N˛y LN˛ \Ázgy N˛Áz \ã™ tzoy “{ ünÆzN˛ \Ázgy 2 ™“yåz
N˛y G™¿ ™ı Q∫TÁz∆ Nz̨  \Ázgz N˛y ÃÊPÆÁ ∆ÓãÆ EÁ{∫ 1 ™u“åz Nz̨  u¬Æz ZÁz‰gN˛∫, tÁz úÓƒ|ƒoy| ™“yåÁı
™ı Q∫TÁz∆ N z̨ ÆÁzT tΩƒÁ∫Á utÆÁ \ÁoÁ “{@ åyYz utÆz TÆz oÁu¬N˛Á ™ı Q∫TÁz∆ N˛y EÁ§Áty N˛y §jo
N˛Á úoÁ Y¬oÁ “{@

™Á“       Q∫TÁz∆ N˛y \Ázu‰gÆÁÂ
0 1
1 1
2 2
3 3
4 5
5 8
6 13
7 21
8 34
9 55
10 89
11 144
12 233
13 377
14 610
15 987
16 1597

LN˛ ÃÁ¬ Nz̨  ú≈YÁo “™ı  233 Q∫TÁz∆ üÁõo “Ázoz “̄@ uÃ¢|̨  16 ™“yåz Nz̨  §Át ¬TßT
1600 \Ázgz “ÁıTz@ FÃ uÀsuo ™ı Ã™ÀÆÁ EÁ{∫ TumoyÆ ™Á}gu¬ÊT Nz̨  uƒußãå Y∫mÁı N˛Áz uƒ≈¬zu o
N˛∫åÁ ú‰goÁ “{@
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“™ FÃ EÜÆÁÆ N z̨ EÊo ™ı NĮ̈ Z ∫ÁzYN˛ GtÁ“∫mÁı N˛Áz “¬ N˛∫ıTz@

GtÁ“∫m-4.   (úÁÃz N˛y LN˛ \Ázgy N˛Áz VÏ™ÁåÁ) (Rolling of a pair of dice) : tyuqoÁ EÁ{∫ EÁ∆y 
úÁÃz Nz̨  ÃÁs Qz¬ ∫“z “̄@ E∆y∆ åz N˛“Á uN˛ Æut ƒ“ úÁÃz ú∫ utQz ÃÊPÆÁEÁzÊ N˛Á ÆÁzT Ã“y §oÁLTy
oÁz GÃz LN˛ úÏ∫ÀN˛Á∫ utÆÁ \ÁÆzTÁ@ Æ“ tyuqo N˛Áz §“Ïo EXZÁ ¬TÁ EÁ{∫ ƒ“ GÃ ÆÁzT Nz̨  §Á∫z ™ı
ÃÁzYåz ¬Ty u\ÃÃz Ã§Ãz EuáN˛ ÆÁzT üÁõo “Áz@

“¬  :

Y∫m 1 (Ã™ÀÆÁ N˛Áz Ã™^åÁ) (Understanding the problem) : EÁú N˛Áz NĮ̈ Z ÃÊPÆÁEÁzÊ N˛Á úoÁ
¬TÁåÁ “{ u\ÃN˛y EuáN˛ ÃÊßÁƒåÁ “Áz@

Y∫m 2 (TumoyÆ ƒm|å) (Mathematical description) : TumoyÆ ÃÊtß| ™ı, Ã™ÀÆÁ N˛Áz LzÃÁ tzQ
ÃN˛oz “{Ê uN˛ ÃÊPÆÁ Nz̨  uƒußãå ÃÊßƒ ∫N˛™ N˛y ÃÊßÁƒåÁEÁzÊ N˛Áz QÁz\åz Nz̨  u¬Æz üÁuÆN˛oÁ rÁo
N˛yu\Æz@ “™ §“Ïo “y Ã∫¬oÁ Ãz ÃÊPÆÁ Nz̨  uå©å 36 \ÁzugÆÁı ™ı Ãz LN˛ N˛Á ÆÁtwuXZN˛ uƒN˛¡ú Nz̨
øú ™ı úÁÃÁı N˛Á LN˛ ∫Áz¬ N˛Á üuouåuánƒ N˛∫åz Ãz ™Á}g¬ N˛y uÀsuo §åÁ ÃN˛oz “̄@

(1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6)

(2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6)
(3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6)
(4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6)
(5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6)

(6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)

ünÆzN˛ \Ázgy ™ı ú“¬y ÃÊPÆÁ tzQy TF| ÃÊPÆÁ N˛Á üuouåuánƒ N˛∫oÁ “{@ EÁ{∫ tÓÃ∫y ÃÊPÆÁ
tÓÃ∫y §Á∫ gÁ¬åz ú∫ utQÁF| tzåz ƒÁ¬y ÃÊPÆÁ “ÁzTy@

Y∫m 3 (TumoyÆ Ã™ÀÆÁ N˛Áz ÃÏ¬^Áåz) (Solving the mathematical problem) : Hú∫ ünÆzN˛
\Ázgy ™ı ÃÊPÆÁ ÃÊqzú ™ı “{@ ÃÊßƒ ∫N˛™  2, 3, 4, 5, 6, 7, 8, 9, 10, 11 EÁ{∫ 12 “{  ¬ToÁ “{ uN˛ Ãßy
36 \Ázgz Ã™Áå øú ™ı “Ázåz N˛y ÃÊßÁƒåÁ “{@ LzÃy ÃÊßÁƒåÁ N˛Áz QÁz\åÁ “{@

Æ“ “™ uå©å oÁu¬N˛Á ™ı N˛∫ıTz :

  ÆÁzT 2 3 4 5 6 7 8 9 10 11 12

  üÁuÆN˛oÁ 1
36

2
36

3
36

4
36

5
36

6
36

5
36

4
36

3
36

2
36

1
36 (Probability)

  ÃÁo N˛y ∫Á∆y “Ázåz N˛Á ™Á{N˛Á ∫N˛™ Nz̨  øú ™ı tÓÃ∫z åÊ§∫ u™¬åz N˛y ÃÊßÁƒåÁ Ãz ßy §gy “{, \Áz
1
6  ßÁT “{@
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Y∫m 4 (Ã™ÁáÁå N˛y √ÆÁPÆÁ) : Ã§Ãz EuáN˛ ÃÊßÁƒåÁ 7 Nz̨  ÆÁzT “Ázåz N˛Á “{@ FÃu¬Æz EÁúN˛Áz §Á∫-
§Á∫ ÃÊPÆÁ 7 ¬TÁåÁ “ÁzoÁ “{@
Y∫m 5 (™Á}g¬ ™ÁãÆN˛∫m) : LN˛ úÁÃz N˛Áz EnÆuáN˛ §Á∫ GZÁu¬L EÁ{∫ LN˛ ÃÊ§Êuáo §Á∫Ê§Áu∫oÁ
oÁu¬N˛Á §åÁFL@ FÃ ÃÊ§Êuáo §ÁÊ∫§Áu∫oÁ N˛Áz üÁuÆN˛oÁ (Probability) N˛y EƒwunoÆÁı Nz̨  ÃÁs oÏ¬åÁ
N˛yu\L@ Æut Æ“ uåN˛b å“Î “{ oÁz úÁÃz N˛y üÁuÆN˛oÁ tÏuƒáÁ ™ı “̄@ (biased) “™ı úÓƒ| rÁå “{ uN˛
ut∆Á ™ı ÃÊPÆÁ N˛Á ™Ó¡ÆÁÊN˛å N˛∫åz Nz̨  u¬Æz t üÁõo N˛∫ ÃN˛oz “{@

ET¬y §Á∫ üÆnå N˛∫åz Nz̨  u¬Æz FÃ E•ÆÁÃ N˛Áz \Áååz Ãz ú“¬z, “™ı NĮ̈ Z úw…eßÓu™ N˛y
\ÁåN˛Á∫y N˛y EÁƒ≈ÆN˛oÁ “{@

EÁƒ≈ÆN˛oÁ “Ázåz ú∫ Eúåz úÁÃ ∫N˛™ å“Î “ÁzåÁ Æ“ ÃÁ™ÁãÆ uÀsuo “{@ Æ“ t{uåN˛ \yƒå
™ı EuåƒÁÆ| “{ uN˛ EÁ∫Á™ N˛y ƒÀoÏLÂ Q∫ytåz Nz̨  u¬Æz úÆÁ|õo ú{Ãz å“Î “{@ ÀNǪ́ b∫, u¢¿̨ \, byƒy, N˛Á∫
\{Ãz ƒÀoÏEÁzÊ N˛Áz Ãq™ N˛∫åz Nz̨  u¬Æz LN˛ uN˛Ào ÆÁz\åÁ Nz̨  øú ™ı \ÁåÁ \ÁoÁ “{ EÁ{∫ Æ“ ÆÁz\åÁ
√ÆÁúÁu∫ÆÁı Nz̨  tΩƒÁ∫Á EÁ∫©ß N˛y TÆy “{@

N˛ßy-N˛ßy LN˛ √ÆÁúÁ∫y T¿Á“N˛Áı N˛Áz Få ƒÀoÏEÁzÊ N˛Áz Q∫ytåz Nz̨  u¬Æz uƒúlÁå ∫måyuo Nz̨  øú
™ı LN˛ uN˛Ào ÆÁz\åÁ N˛Á úu∫YÆ tzoÁ “{@ uN˛Ào N˛y ÆÁz\åÁ Nz̨  o“o T¿Á“N˛ FÃz Q∫ytoz Ã™Æ úÓ∫y
∫Á∆y N˛Á ßÏToÁå N˛∫åz N˛y EÁƒ≈ÆN˛oÁ å“Î “{@ ƒ“, ™ÁuÃN˛, fi{™ÁuÃN˛, Eá|ƒÁu |N˛ ÆÁ ƒÁu |N˛ “Áz
ÃN˛oy “{@ ƒÀoÏ Q∫ytåz Nz̨  §Át GÃN˛y ßÏToÁå uN˛ÀoÁı ™ı N˛∫åz N˛y EåÏ™uo ty \Áoy “{@ uN˛Ào
Q∫yttÁ∫ uƒN¿̨ zoÁ N˛Áz <<ug¢˛g| ßÏToÁå>> N˛y LN˛ oÁ∫yQ tzoÁ “{ u\ÃNz̨  u¬Æz NĮ̈ Z £ÆÁ\ ¬TÁÆÁ \ÁoÁ
“{ MÆÁıuN˛ uN˛ÀoÁı ™ı EuáN˛ ∫„N˛™ N˛Á ßÏToÁå N˛∫åÁ “ÁzoÁ “{@

FÃ EƒáÁ∫mÁ Ãz ÃÊ§Êuáo NĮ̈ Z ∆£t EN˛Ã∫ GúÆÁzT uN˛Æz \Áoz “̄@ EÁú Gã“ı \Áåoz “ÁıTz@
GtÁ“∫m Nz̨  u¬Æz LN˛ ƒÀoÏ N˛y NĮ̈ Z N˛y™o T¿Á“N˛ Q∫ytoz Ã™Æ GÃN˛y ∫Á∆y N˛Á ßÏToÁå N˛∫åÁ
ú‰goÁ “{@

E§, TumoyÆ ™Á}gu¬ÊT N˛Á GúÆÁzT N˛∫Nz̨  åyYz ty TF| Ã™ÀÆÁ N˛Áz “¬ N˛∫åz N˛Á üÆÁÃ
N˛∫ıTz@

     üÆÁÃ N˛yu\L@

∫uƒ LN˛ ÃÁFN˛¬ Q∫ytåÁ YÁ“oÁ “{@ ƒ“ §Á„\Á∫ \ÁN˛∫ úoÁ ¬TÁoÁ “{ uN˛ GÃNz̨  úÃÊt
N˛y ÃÁFN˛¬  ̀ 2,400 ™ı “{@ tÏN˛ÁåtÁ∫ GÃN˛y ™tt N˛∫oÁ “{@ ƒ“ ∫uƒ Ãz N˛“oÁ “{ uN˛ ƒ“ `1400

(gÁ{å úz™ıb) EuT¿™ ßÏToÁå N˛∫ı EÁ{∫ ∆z  ∫Á∆y “∫ ™“yåÁ `550 N˛y uN˛ÀoÁı ™ı EtÁ N˛∫Êz@ ∫uƒ
ÆÁ oÁz tÏN˛ÁåtÁ∫ N˛y §Áo ™Áå ÃN˛oÁ “{ ÆÁ N˛ÁzF| §̄N˛ Ãz 12%  üuo ƒ | ÃÁáÁ∫m £ÆÁ\ Ãz
J m ¬z ÃN˛oÁ “{@ Få tÁz EƒÃ∫Áı ™ı Ãz ∫uƒ Nz̨  u¬Æz N˛Á{åÃÁ Ã§Ãz EXZÁ “{? ∫uƒ N˛y Ã“ÁÆoÁ
N˛yu\L@
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E•ÆÁÃ - 1.1 - 1.1 - 1.1 - 1.1 - 1.1

1. (i) EåÁƒoy| (ii) EÁƒnoy| (iii) EåÁƒnoy|

 (iv) EåÁƒoy| (v) EÁƒoy|

2.  (i)
3
4 (ii)

13
2 (iii)

31
25

3. (i) úu∫™zÆ (ii) Eúu∫™zÆ (iii) úu∫™zÆ (iv) úu∫™zÆ

(v) úu∫™zÆ (vi) Eúu∫™zÆ (vii) úu∫™zÆ

E•ÆÁÃ - 1.2- 1.2- 1.2- 1.2- 1.2

1. (i) 22 × 5 ×7 (ii) 22 × 3 × 13 (iii) 32 × 52 ×17

(iv) 5 × 7 × 11 ×13 (v) 17 × 19 × 23

2. (i) ¬.Ã.E = 420,  ™.ÃÊ.ßÁ = 3 (ii) ¬.Ã.E = 11339, ™.ÃÊ.ßÁ. = 1

(iii) ¬.Ã.E = 1800, ™.ÃÊ.ßÁ = 1 (iv) ¬.Ã.E = 216, ™.ÃÊ.ßÁ. = 36

(v) ¬.Ã.E = 22338, ™.ÃÊ.ßÁ = 9

E•ÆÁÃ - 1.3 - 1.3 - 1.3 - 1.3 - 1.3

1. (i) 0.375 (EåÁƒoy|) (ii) 0.5725 (EåÁƒoy|)   (iii)   4.2 (EåÁƒoy|)

(iv) 0.18  (EÁƒoy|) (v) 0.064 (EåÁƒoy|)

2. (i) EåÁƒoy| (ii) EÁƒoy|

(iii) EÁƒoy| (iv) EåÁƒoy|

(v) EÁƒoy| (vi) EåÁƒoy|

(vii) EÁƒoy| (viii) EåÁƒoy|

(ix) EåÁƒoy| (x) EåÁƒoy|
3. (i) 0.52 (ii) 0.9375 (iii) 0.115  (iv) 32.08 (v) 1.3

Answers
Gno∫™Á¬Á
(A(A(A(A(ANSWERSNSWERSNSWERSNSWERSNSWERS)))))
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4. (i) úu∫™zÆ (ii) Eúu∫™zÆ (iii) úu∫™zÆ
5. m = 5, n = 3

6. m = 4, n = 2

E•ÆÁÃ- 1.5- 1.5- 1.5- 1.5- 1.5

1. (i) log3 243 = 5 (ii) log2 1024 = 10        (iii) log10 1000000 = 6

(iv) log10 0.001 = −3 (v) log3 

1
9  = −2       (vi) log6 1 = 0

(vii) log5 

1
5  = −1 (viii) log 49g  7 = 1       (ix)  log27 9 = 

2
3

(x) log32 

1
4  = −

2
5

2. (i) 182 = 324 (ii) 104 = 10000 (iii) ab = x

 iv) 4x = 8 (v) 3y = 
1
27

3. (i)
1
2 (ii)

1
4 (iii) −4 ( iv) 0

(v)
1
2 (vi) 9 (vii) −2 (viii) 3

4.  (i) log 10 (ii) log 8 (iii) log 64

(iv) log 
9
8 (v) log 243 (vi) log 45

5. (i) 3(log 2 + log 5)  (ii) 7log 2 −  4log 5 (iii) 2log x + 3 log y + 4 log z

(iv) 2log p + 3 log q − log r (v)
1
2 (3 log x −2 log y)

E•ÆÁÃ - 2.1 - 2.1 - 2.1 - 2.1 - 2.1

1. (i) Ã™ÏXYÆ “{ (ii) Ã™ÏXYÆ å“Î “{ (iii) Ã™ÏXYÆ å“Î “{

(iv) Ã™ÏXYÆ “{ (v) Ã™ÏXYÆ “{
2. (i) ∈ (ii) ∉ (iii) ∉ (iv) ∉

(v) ∈ (vi) ∈

3. (i) x ∉ A (ii) B = {d} (iii) 1 ∈ N (iv) 8 ∉ P
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4. (i) EÃnÆ (ii) EÃnÆ (iii) ÃnÆ              (iv)   EÃnÆ
5. (i) B = {1, 2, 3, 4, 5}

(ii) C = {17, 26, 35, 44, 53, 62, 71}

(iii) D = {5, 3}

(iv) E = {B, E, T, R}

6. (i) A = {x : x 3  N˛Á TÏmÁÊN˛ “{ EÁ{∫ 13 Ãz N˛™ “{}

(ii) B = {x : x 2 N˛Á VÁoÁÊN˛ “{ EÁ{∫ x,6 Ãz N˛™ “{}

(iii) C = {x : x  5 N˛Á VÁoÁÊN˛ “{ EÁ{∫ x,5 Ãz N˛™ “{)

(iv) D = {x : x, üÁNw̨ uoN˛ ÃÊPÆÁ N˛Á ƒT| “w{ EÁ{∫ 10 Ãz EuáN˛ “{}
7. (i) A = {51, 52, 53, .................., 98, 99}

(ii) B = {+2, −2}

(iii) D = {2, 0, 4, A, 2}

8. (i) −(c)

(ii) −(a)

(iii)     (d)

(iv)     (b)

E•ÆÁÃ - 2.2- 2.2- 2.2- 2.2- 2.2

1. (i) u∫Mo å“Î (ii) u∫Mo (iii) u∫Mo

(iv) u∫Mo (v) u∫Mo å“Î

2. (i) úu∫u™o (ii) úu∫u™o (iii) úu∫u™o

3. (i) úu∫u™o (ii) Eúu∫u™o (iii) Eúu∫u™o (iv) Eúu∫u™o

E•ÆÁÃ - 2.3 - 2.3 - 2.3 - 2.3 - 2.3

1. “ÁÂ, Ã™Áå Ã™ÏXYÆ

2. (i) Ã™Áå (ii) EÃ™Áå (iii) Ã™Áå    (iv) EÃ™Áå

(v) EÃ™Áå (vi) EÃ™Áå (vii) EÃ™Áå
3. (i) A = B (ii) A ≠ B (iii) A = B     (iv) A ≠ B
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E•ÆÁÃ - 2.4 - 2.4 - 2.4 - 2.4 - 2.4

1. (i) ÃnÆ (ii) EÃnÆ (iii) EÃnÆ (iv) EÃnÆ

2. (i) x, 30 Ãz EuáN˛ “{@
(ii) x = 2x + 1 N˛Á Es| “{, x uƒ ™ “{@
(iii) x, 15 N˛Á TÏmÁÊN˛ “{@ FÃu¬Æz 5 N˛Á EuÀonƒ å“Î “{@
(iv) x ø‰j ÃÊPÆÁ “{ ¬zuN˛å 9 øj ÃÊPÆÁ å“Î “{@

 3. (i) {p}, {q}, {p, q}, {φ}
(ii) {x}, {y}, {z}, {x, y}, {y, z}, {z, x}, {x, y, z}, φ
(iii) {a}, {b}, {c}, {d}, {a, b}, {b, c}, {c, d}, {a, c}, {a, d}, {b, d}, {a, b, c},

{b, c, d}, {a, b, d}, {a, c, d}, {a, b, c, d)
(iv) φ , {1}, {4}, {9}, {16}, {1, 4}, {1, 9}, {1, 16}, {4, 9}, {4, 16}, {9, 16},

{1, 4, 9}, {1, 9, 16}, {4, 9, 16}, {1, 4, 16}, {1, 4, 9, 14)
(v) φ , {10}, {100}, {1000}, {10, 100}, {100, 1000}, {10, 1000},

{10, 100, 1000}

E•ÆÁÃ - 2.5- 2.5- 2.5- 2.5- 2.5

1. “ÁÂ, A∩B & B∩A Ã™Áå “{
2. A ∩  φ  = {0, 2, 4}

A ∩  A = {φ}

3. A −B = {2, 4, 8, 10}
B −A = {3, 9, 12, 15}

4. A ∪  B = B

5. A ∩  B = {uƒ ™ üÁNw̨ uoN˛ ÃÊPÆÁ} =  {1, 3, 5, ............}
A ∩  C = {φ}

A ∩  D = {4, 6, 8, 9, 10, 12, ................. 100}

B ∩  C = {uƒ ™ üÁNw̨ uoN˛ ÃÊPÆÁ}
B ∩  D = {9, 15, 21, 25, 27, 33, ......... 99}

C ∩  D = {4, 6, 8, 9, ................ 99}

6. (i) A −  B = {3, 6, 9, 15, 18, 21} (ii) A −  C = {3, 9, 15, 18, 21}

(iii) A −  D = {3, 6, 9, 12, 18, 21} (iv) B −  A = {4, 8, 16, 20}

(v) C −  A = {2, 4, 8, 10, 14, 16} (vi) D −  A = {5, 10, 20}
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(vii) B −  C = {20}

(viii) B −  D = {4, 8, 12, 16}

(ix) C −  B = {2, 6, 10, 14)

(x) D −  B = {5, 10, 15}

7. (i) EÃnÆ

(ii) ÃnÆ

(iii) ÃnÆ

(iv) ÃnÆ

E•ÆÁÃ - 3.1 - 3.1 - 3.1 - 3.1 - 3.1

1. (a) (i) −6 (ii) 7 (iii) −6

(b) §XYÁı Nz̨  u¬Æz ZÁzgÁ TÆÁ

2. (i) EÃnÆ ( 2  x2  N˛Á TÏmÁÊN˛ “{ VÁoÁÊN˛ å“Î)

(ii) EÃnÆ (x2 N˛Á TÏmÁÊN˛ −4 “{)

(iii) ÃnÆ (N˛ÁzF| uÀs∫ út å“Î, VÁoÁÊN˛ ∆ÓãÆ “{)

(iv) EÃnÆ (Æ“ §“ÏútyÆ √ÆÊ\N˛ å“Î “{)

(v) EÃnÆ (§“Ï útyÆ √ÆÊ\N˛ N˛Á VÁoÁÊN˛ útÁı N˛y ÃÊPÆÁ Ãz ÃÊ§Êuáo å“Î)

3. p(1) = 0, p (−1) = −2, p(0) = −1, p(2) = 7, p(−2) = −9

4. “ÁÂ, +2 EÁ{∫ −2,  x4-16 §“Ïút √ÆÊ\N˛ Nz̨  ∆ÓãÆ “̄@

5. “ÁÂ, 3 EÁ{∫ −2,  x2−x−6 §“Ïút √ÆÊ\N˛ Nz̨  ∆ÓãÆ “̄@

E•ÆÁÃ - 3.2 - 3.2 - 3.2 - 3.2 - 3.2

1. (i) ∆ÓãÆ å“Î (ii) 1 (iii) 3

(iv) 2 (v) 4 (vi) 3

2. (i) 0 (ii) −2, −3 (iii) −2, −3 (iv)    −2, 2, 4± −

3. (i) 4, −3 (ii) 3, 3 (iii) ∆ÓãÆ å“Î “̄  (iv) −4, 1   (v) −1, 1

4. p 
1
4

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 0 EÁ{∫ p (−1) = 0
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E•ÆÁÃ - 3.3 - 3.3 - 3.3 - 3.3 - 3.3

1. (i) 4, −2 (ii)
1 1,
2 2 (iii)

3 1,
2 3

−

(iv) 0, −2 (v) 15 15− (vi)
41,
3

−

2. (i) 4x2−  x−  4 (ii) 23 3 2 1x x− + (iii) 2 5x +

(iv) 2 1x x− + (v) 24 1x x+ + (vi) 2 4 1x x− +

3. (i) x2−  x−  2 (ii) 2 3x − (iii) 24 3 1x x+ −

(iv) 24 8 3x x− +

4. “ÁÂ, Ãßy ∆ÓãÆ “̄@

E•ÆÁÃ - 3.4 - 3.4 - 3.4 - 3.4 - 3.4

1. (i) ßÁT¢˛¬ = x −3 EÁ{∫ ∆z  = 7x −9

(ii) ßÁT¢˛¬ = x2 + x −3 EÁ{∫ ∆z  = 8

(iii) ßÁT¢˛¬ = −x2 −2 EÁ{∫ ∆z  = −5x + 10

2. (i) “ÁÂ (ii) “ÁÂ (iii) å“Î
3. −1, −1
4. g(x) = x2 −x + 1
5. (i) p(x) = 2x2−2x + 14, g(x) = 2, q(x) = x2 −x + 7, r(x) = 0

(ii) p(x) = x3 + x2 + x + 1, g(x) = x2−1, q(x) = x + 1, r(x) = 2x + 2

(iii) p(x) = x3 + 2x2 −x +2, g(x) = x2−1, q(x) = x + 2, r(x) = 4

E•ÆÁÃ - 4.1 - 4.1 - 4.1 - 4.1 - 4.1

1. (a) LN˛ u§ãtÏ ú∫ üuoXZzt N˛∫oz “̄@
(b) ÃÊÆÁzT
(c) Ã™ÁÊo∫

2. (a)  Ã™Áå (b) EÃ™Áå (c)  Ã™Áå
(d)  Ã™Áå (e)  Ã™Áå (f)  Ã™Áå
(g) EÃ™Áå (h) Ã™Áå (i)  EÃ™Áå

3. ú̄b N˛y ÃÊPÆÁ = 1; ∆b| N˛y ÃÊPÆÁ  = 0

4. ¬guN˛ÆÁı N˛y ÃÊPÆÁ = 7; ¬gN˛Áı N˛y ÃÊPÆÁ = 4
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5. úıuÃ¬ N˛Á ™Ó¡Æ = ` 3; úzå N˛Á ™Ó¡Æ  = ` 5

6. ¬©§ÁF|  = 20 ™y YÁ{gÁF| = 16 ™y

7. (i) 3x + 2y −7 = 0
(ii) 3x + 3y −12 = 0
(iii) 4x + 6y −16 = 0

8. ¬©§ÁF| = 40 FN˛ÁFÆÁÂ; YÁ{gÁF| = 30 FN˛ÁFÆÁÂ

9. ZÁfiÁı N˛y ÃÊPÆÁ = 16; §ıYÁı N˛y ÃÊPÆÁ = 5

E•ÆÁÃ - 4.2 - 4.2 - 4.2 - 4.2 - 4.2

1. ú“¬z √ÆuMo N˛y N˛™ÁF| = ` 18000; tÓÃ∫z √ÆuMo N˛y N˛™ÁF| = ` 14000

2. 42 EÁ{∫ 24

3. N˛Ázm “̄ 81º EÁ{∫ 99º

4. uÀs∫ ™Ó¡Æ = ` 40; üuo uN˛.™y. N˛Á ™Ó¡Æ = ` 18

5.
7
9

6. 60 uN˛.™y./VÊbÁ; 40 uN˛.™y./VÊbÁ

7. 31º EÁ{∫ 59º

8. 659 EÁ{∫ 723

9. 40 u™¬y EÁ{∫ 60 u™.¬y.

10. ` 7200  EÁ{∫  ` 4800

E•ÆÁÃ - 4.3 - 4.3 - 4.3 - 4.3 - 4.3

1. (i) (4, 5) (ii)
1 1,

2 4
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ (iii) (4, 9)

(iv) (1, 2) (v) (3, 2) (vi)
1 1,
2 3

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠
(vii) (3, 2) (viii) (1, 1)

2. (i) åÁƒ N˛Á ƒzT = 8 uN˛™y/VÊbÁ; åty N˛Á ƒzT = 3 uN˛™y/VÊbÁ
(ii) ∫z¬ N˛Á ƒzT = 60 uN˛™y/VÊbÁ N˛Á∫ N˛Á ƒzT = 80 uN˛™y/VÊbÁ
(iii) EÁt™y Ãz utåÁı N˛y ÃÊPÆÁ = 18; EÁ{∫o Ãz utåÁı N˛y ÃÊPÆÁ = 36
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E•ÆÁÃ - 5.1 - 5.1 - 5.1 - 5.1 - 5.1

1. (i) “ÁÂ  (ii) “ÁÂ  (iii) å“Î (iv) “ÁÂ (v) “ÂÁ
(vi) å“Î (vii) å“Î (viii) “ÁÂ

2. (i) 2x2 + x −528 = 0 (x = YÁ{gÁF|)

(ii) x2 + x −306 = 0 (x = ZÁzbÁ úÓmÁ̇N˛)

(iii) x2 + 32x −273 = 0 (x = ∫Áz“å N˛y G™¿)

(iv) x2 −  8x – 1280 = 0 (x = b~zå N˛Á ƒzT)

E•ÆÁÃ - 5.2 - 5.2 - 5.2 - 5.2 - 5.2

1. (i) −2; 5    (ii) −2; 
3
2   (iii) 2− ;

5
2

−
 (iv)

1 1;
4 4

(v)
1 1;

10 10  (vi) −6;  2  (vii) 1,  
2
3 (viii) −1;  3   (ix) 7,  

8
3

2. 13, 14
3. 17, 18; −17, −18

4. 5 Ãz.™y., 12 Ãz.™y. 5. ƒÀoÏEÁzÊ N˛y ÃÊPÆÁ = 6; ünÆzN˛ ƒÀoÏ N˛Á ™Ó¡Æ = 15

6. 4 ™y; 10 ™y 7. EÁáÁ∫ = 12 Ãz.™y.;  HÂYÁF| = 8 Ãz™y

8. 15 uN˛.™y., 20 uN˛.™y. 9.  20 ÆÁ 40 10.  9 uN˛.™y./VÊbÁ

E•ÆÁÃ - 5.3 - 5.3 - 5.3 - 5.3 - 5.3

1. (i)
1 33 1 33,

4 4
− + − −

(ii)
3

2
−

,     
3

2
−

(iii)
7 71 7 71,

10 10
+ − −

(iv) −1,     −5

2. (i)
1 33 1 33,

4 4
− + − −

(ii)
3

2
−

,     
3

2
−

(iii) 32,
5
− (iv) −1,     −5

3. (i)
3 13

2
−

,     
3 13

2
+

(ii) 1,   2

SCERT TELA
NGANA



N˛qÁ-X -X -X -X -X Tumo3 7 83 7 83 7 83 7 83 7 8

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

4. 7 ƒ |
5. Tumo = 12,  EÊT¿z\y = 18  ÆÁ   Tumo = 13, EÊT¿z\y = 17

6. 120 ™y;   90 ™y
7. 18, 12;   −18, −12

8. 40 uN˛.™y./VÊbÁ
9. 15 VÊbz, 25 VÊbz
10. ÃÁƒ|\uåN˛ ∫z¬ N˛Á ƒzT = 33 uN˛.™y./VÊbÁ

LMÃüzÃ ∫z¬ N˛Á ƒzT = 44 uN˛.™y./VÊbÁ
11. 18 ™y; 12 ™y
12. 6 ÃzNz̨ lg
13. 13 ßÏ\ÁÆı; å“Î

E•ÆÁÃ  - 5.4  - 5.4  - 5.4  - 5.4  - 5.4

1. (i) ™Ó¬ ƒÁÀouƒN˛ å“Î “Áz ÃN˛oz

(ii) Ã™Áå ™Ó¬;
2
3 ,   

2
3

(iii)  N˛Á¡úuåN˛ ™Ó¬ 3 3
2

±
, 

3 3
2

−

2. (i) 2 6k =± (ii) 6k =

3. “ÁÂ, 40 ™y; 20 ™y

4. å“Î

5. “ÁÂ, 20 ™y; 20 ™y

E•ÆÁÃ  - 6.1  - 6.1  - 6.1  - 6.1  - 6.1

1. (i) AP (ii)  AP å“Î (iii) AP (iv) AP å“Î

2. (i) 10, 20, 30, 40 (ii) −2, −2, −2, −2    (iii) 4, 1, −2, −5

(iv) −1, 
1
2

− ,  0, 
1
2 (v) −1.25, −1.5, −1.75, −2
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3. (i) a1 = 3;   d = −2 (ii) a1 = −5;      d = 4

(iii) 1
1
3

a = ;     
4
3

d = (iv) a1 = 0.6;   d = 1.1

4. (i) AP å“Î

(ii) AP, ET¬z 3 út = 4, 
9
2 , 5

(iii) AP, ET¬z oyå út =  −9.2,  −11.2,  −13.2

(iv) AP, ET¬z oyå út = 6, 10, 14

(v) AP, ET¬z oyå út  = 3 + 4 2 , 3 + 5 2 , 3 + 6 2

(vi) AP å“Î

(vii) AP, ET¬z oyå út  = −16, −20, −24

(viii) AP, ET¬z oyå út = 
1

2
−

, 
1

2
−

, 
1

2
−

(ix) AP å“Î

(x) AP, ET¬z oyå út  = 5a, 6a, 7a

(xi) AP å“Î

(xii) AP, ET¬z oyå út = 50 ,  72 ,  98

(xiii) AP å“Î

E•ÆÁÃ  - 6.2  - 6.2  - 6.2  - 6.2  - 6.2

1. (i)  a8 = 28   (ii)  d = 2  (iii) a = 46    (iv)  n = 10 (v) an = 3.5
2. (i) −84   (ii) 22

3. (i) a2 = 14   (ii) a1 = 18; a3 = 8 (iii) a2 = 
13
2 ; a3 = 8

(iv) a2 = −2; a3 = 0; a4 = 2; a5 = 4
(v) a1 = 53; a3 = 23; a4 = 8; a5 = −7

4. 16 ƒÁÂ út
5. (i) 34 (ii) 27

6. å“Î 7. 178 8. 5 9. 1
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10. 100 11. 128 12. 60 13. 13

14. AP = 4, 10, 16, .... 15. 158

16. −13, −8, −3 17. 11 18. 13

E•ÆÁÃ - 6.3 - 6.3 - 6.3 - 6.3 - 6.3

1. (i) 245 (ii) −180 (iii) 5505 (iv)
33 131
20 20

=

2. (i)
2093 11046

2 2
= (ii) 286 (iii) −8930

3. (i) 440 (ii) 13
7 , 273
3

d S= =

(iii) a = 4, S12 = 246 (iv) d = 1,  a10 = 22

(v) n = 5;   a5 = 34 (vi) n = 7; a = −8

(vii) a = 4

4. n = 38; S38 = 6973

5. 5610

6. x2

7. (i) 525 (ii) −465

8. S1 = 3; S2 = 4; a2 = 1; a3 = −1; a10 = −15

an = 5 −2x

9. 4920 10. 160, 140, 120, 100, 80, 60, 40

11. 234 12. 143 13. 16 14. 370

E•ÆÁÃ - 6.4 - 6.4 - 6.4 - 6.4 - 6.4

1. (i) å“Î (ii) å“Î (iii) “ÁÂ

2. (i) 4, 12, 36, .... (ii)
5 55, , ,...

5 25

(iii) 81, −27, 9, .... (iv)
1 1 1, , , ......
64 32 16

3. (i) “ÁÂ; 32, 64, 128 (ii) “ÁÂ, 1 1 1, ,
24 48 96
− −
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(iii) å“Î (iv) å“Î (v) å“Î

(vi) “ÁÂ; −81, 243, −729 (vii) “ÁÂ; 2 3 4
1 1 1, , , ......
x x x

(viii) “ÁÂ; 16, 32 2, 128− − (ix) “ÁÂ; 0.0004, 0.00004, 0.000004

4. −4

E•ÆÁÃ- 6.5- 6.5- 6.5- 6.5- 6.5

1. (i) ra = 
1
2 ;

113
2

n

na
−⎛ ⎞⎟⎜= ⎟⎜ ⎟⎜⎝ ⎠

(ii) r = −3; an = 2(−3)n-1

(iii) r = 3; an = 3(3)n-1

(iv) r = 
2
5 ;

125
5

n

na
−⎛ ⎞⎟⎜= ⎟⎜ ⎟⎜⎝ ⎠

2. a10 = 510; an = 5n

3. (i) 4
1
3 (ii) 4

4
3
−

4. (i) 5 (ii) 12 (iii) 7

5. 212 6.
9 3, , 1, ....
4 2 7. 5

E•ÆÁÃ - 7.1 - 7.1 - 7.1 - 7.1 - 7.1

1. (i) 2 2 (ii) 4 2 (iii) 5 2   (iv) 2 22 a b+
2. 39

3. ÃÊ∫zQyÆ u§ãtÏ å“Î “̄

9. (i) ƒT| (ii) Ã™¬©§ YoÏßÏ|\ (iii) Ã™ÁÊo∫ YoÏßÏ|\

10. (–7, 0) 11. 7 or −5

12. 3 or −9 13. 4 5  FN˛ÁFÆÁÂ
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E•ÆÁÃ - 7.2 - 7.2 - 7.2 - 7.2 - 7.2

1. (1, 3) 2.
52,

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ EÁ{∫

70,
3

⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

3. 2 : 7 4. x = 6 ; y = 3

5. (3, −10) 6.
2 20,

7 7
⎛ ⎞− − ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

7.
3 93, , ( 2, 3), 1,
2 2

⎛ ⎞ ⎛ ⎞⎟ ⎟⎜ ⎜− − −⎟ ⎟⎜ ⎜⎟ ⎟⎜ ⎜⎝ ⎠ ⎝ ⎠

8.
131,
2

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ 9. 24 ƒT| FN˛ÁF| 10.
5 5,

5 5
a b a b⎛ ⎞− + ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

11. (i)
2 , 2
3

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ (ii)
10 5,
3 3

⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ (iii)
2 5,

3 3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

E•ÆÁÃ - 7.3 - 7.3 - 7.3 - 7.3 - 7.3

1. (i)
21
2  ƒT| FN˛ÁF| (ii) 32 ƒT| FN˛ÁF| (iii) 3 ƒT| FN˛ÁF|

2. (i) K = 4 (ii) K = 3 (iii) K = 
7
3

3. 1 ƒT| FN˛ÁF| ;  1 : 4 4.
19
2  ƒT| FN˛ÁF| 5. rÁo å“Î “Áz ÃN˛oÁ “{@

E•ÆÁÃ - 7.4 - 7.4 - 7.4 - 7.4 - 7.4

1. (i) 6 (ii) 3 (iii)
4b
a (iv)

b
a
−

(v) – 5 (vi) 0 (vii)
1
7 (viii) 1−

E•ÆÁÃ - 8.1 - 8.1 - 8.1 - 8.1 - 8.1

4. x =  5 Ãz.™y.  EÁ{∫  y  = 
132
16 Ãz.™y. ÆÁ  2.8125 Ãz.™y.
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E•ÆÁÃ- 8.2- 8.2- 8.2- 8.2- 8.2

1. (ii) DE = 2.8 Ãz.™y.

2. 8 Ãz.™y. 3. 1.6 ™y 7. 16 ™y

E•ÆÁÃ - 8.3 - 8.3 - 8.3 - 8.3 - 8.3

3. 1: 4 4.
2 1
1
−

6. 96 Ãz.™y2 8. 3.5 Ãz.™y

E•ÆÁÃ - 8.4 - 8.4 - 8.4 - 8.4 - 8.4

8. 6 7   ™y 9. 13 ™y 12. 1: 2

E•ÆÁÃ - 9.1 - 9.1 - 9.1 - 9.1 - 9.1

1. (i) LN˛ (ii) ƒw N˛y Zztå ∫zQÁ (iii) tÁz

(iv) Àú∆| u§ãtÏ (v) EåÊo

2. PQ = 13 Ãz.™y. 4. 306  Ãz.™y.

E•ÆÁÃ - 9.2 - 9.2 - 9.2 - 9.2 - 9.2

1. (i) d (ii) a (iii) b (iv) a (v) c

2. 8 Ãz.™y. 4. AB = 15 Ãz.™y.,  AC = 9 Ãz.™y.

5. ünÆzN˛ 8 Ãz.™y. 6. 2 5 Ãz.™y. 9. tÁz

E•ÆÁÃ - 9.3 - 9.3 - 9.3 - 9.3 - 9.3

1. (i) 28.5 Ãz.™y.2 (ii) 285.5 Ãz.™y.2

2. 88.368  Ãz.™y.2 3. 1254.96 Ãz.™y.2 4. 57 Ãz.™y.2

5. 10.5 Ãz.™y.2 6. 9.625 Ãz.™y.2 7. 102.67 Ãz.™y.2

8. 57 Ãz.™y.2

E•ÆÁÃ - 10.1 - 10.1 - 10.1 - 10.1 - 10.1

1. 5500 Ãz.™y.2 2. 154000 Ãz.™y.2 (12.48 ™y2) 3. 264 c.c.

4. 1 : 2 5. 4772 7. 21175 Ãz.™y.3

8. 188.57 ™y2 9. 37 Ãz.™y.
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E•ÆÁÃ - 10.2 - 10.2 - 10.2 - 10.2 - 10.2

1. 103.71 Ãz.™y.2 2. 1156.57 Ãz.™y.2 3. 220 u™u™2

4. 160 Ãz™y2 5. ` 827.20 6. 4 : 4 : 5

7.
2 6

4
x

⎛ ⎞π ⎟⎜ + ⎟⎜ ⎟⎜⎝ ⎠  ƒT| FN˛ÁF| 8.  374 Ãz.™y.2

E•ÆÁÃ - 10.3 - 10.3 - 10.3 - 10.3 - 10.3

1. 693 uN˛.T¿Á™ 2. ∆ÊNĮ̈  N˛y HÂYÁF| = 22.05 Ãz.™y.; uQ¬Á{åz N˛Á qz. = 793 Ãz.™y.2

3. 89.83 Ãz.™y.3 4. 616 Ãz.™y.3 5. 309.57 Ãz.™y.3

6. 150 7. 523.9 Ãz.™y.3

E•ÆÁÃ - 10.4 - 10.4 - 10.4 - 10.4 - 10.4

1. 2.74 Ãz.™y. 2. 12 Ãz.™y. 3. 2.5 ™y

4. 5 ™y 5. 10 6. 400

7. 100 8. 672

E•ÆÁÃ - 11.1 - 11.1 - 11.1 - 11.1 - 11.1

1. sin A = 
15
17 ; cos A = 

18
17 ; tan A = 

15
8

2.
527
168 3. cos θ = 

7
25 ; tan θ = 

24
7

4. sin A = 
5

13 ; tan A = 
5

12

5. sin A = 
4
5 ; cos A = 

3
5

7. (i)
48
64 (ii)

8 113
7

+

8. (i) 1 (ii) 0

E•ÆÁÃ - 11.2 - 11.2 - 11.2 - 11.2 - 11.2

1. (i) 2 (ii)
3

4 2
(iii) 1
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(iv) 2 (v) 1
2. (i) a (ii) d (iii) c

3. 1 4. “ÁÂ

5. QR = 6 3 Ãz.™y.; PR = 12 Ãz.™y.

6. ∠ YXZ = 60º; ∠ YXZ = 30º 7. Æ“ ÃnÆ “{

E•ÆÁÃ - 11.3 - 11.3 - 11.3 - 11.3 - 11.3

1. (i) 1 (ii) 0 (iii) 0

(iv) 1 (v) 1

3. A = 36º 6. cos 15º + sin 25º

E•ÆÁÃ - 11.4 - 11.4 - 11.4 - 11.4 - 11.4

1. (i) 2 (ii) 2 (iii) 1

6. 1 8. 1 9.
1
p

E•ÆÁÃ - 12.1 - 12.1 - 12.1 - 12.1 - 12.1

1. 15 ™y 2. 6 3  ™y 3. 4 ™y

4. 60º 5. 34.64 ™y 6. 4 3  ™y

7. 4.1568 ™y 8. 300 ™y 9. 15 ™y 10. 7.5 Ãz.™y.2

E•ÆÁÃ - 12.2 - 12.2 - 12.2 - 12.2 - 12.2

1. bÁƒ∫ N˛y HÂYÁF| = 5 3 ™y; Ã‰gN˛ N˛y YÁ{gÁF| = 5 ™y

2. 32.908 ™y 3. 1.464 ™y 4. 19.124 ™y

5. 7.608 ™y 6. 10 ™y 7. 51.96 ¢˛yb; 30 ¢˛yb      8. 6 Ãz.™y.

9. 200 ™y/Ãz. 10. 1 : 3

E•ÆÁÃ - 13.1 - 13.1 - 13.1 - 13.1 - 13.1

1. (i)  1 (ii)  0, EÃÊßƒ N˛ÁÆ| (iii) 1, ÃÊßƒ N˛ÁÆ| (iv)  1      (v) 0, 1

2. (i) å“Î (ii) å“Î (iii) “ÁÂ (iv)  “ÁÂ

3. 0.95 4. (i) 0 (ii) 1
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5. 1 1, , 1, 0
13 3

6. 0.008 7.   (i)
1
2 (ii)

1
2 (iii)  

1
2 8.   

1
26

E•ÆÁÃ - 13.2 - 13.2 - 13.2 - 13.2 - 13.2

1. (i)
3
8 (ii)

5
8

2. (i)
5

17 (ii)
8

17 (iii)
13
17

3. (i)
5
4 (ii)

17
18

4.
5

13    5. (i)
1
8 (ii)

1
2 (iii)

3
4 (iv) 1

6. (i)
3

26 (ii)
3

13 (iii)
1
26

(iv)
1

52 (v)
1
4 (vi)

1
52

7. (i)
1
5 (ii) (a)  

1
4 (b) 0

8.
11
12 9.  (i)  

1
5 (ii)   

15
19 (iii)  

1
5

10. (i)
9

10 (ii) (a) 
1

10 (b)  
1
4

11.
11
84 12. (i)

31
36 (ii)   

5
36

13. (i)  1 2 3 4 5 6 4 3 2 1, , , , , , , , ,
36 36 36 36 36 36 36 36 36 36

   (ii)   hm§

14.
3
4 15. (i)  

25
36 (ii)  

11
36
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14.
11
21 15. (i)

31
36 (ii)

5
36

16.

tÁz úÁÃÁı N˛Á ÆÁzT 2    3    4    5    6    7    8    9    10    11    12

üÁuÆN˛oÁ           
1

36  
1

18  
1

12  
1
9  

5
36  

1
6   

5
36  

1
9   

1
12   

1
18     

1
36

17. (i)
1
2 (ii)

1
2

E•ÆÁÃ - 14.1 - 14.1 - 14.1 - 14.1 - 14.1

1. 8.1 úÁ{áz xi EÁ{∫ fi Nz̨  ™Ó¡Æ N˛™ “Ázåz Nz̨  N˛Á∫m “™åz ünÆq uƒuá N˛Á GúÆÁzT uN˛ÆÁ “{@

2. ` 145.20 3. f = 20 4. 75.9

5. 22.31 6. ` 211 7. 0.099 ppm

8. 49 utå 9. 69.43%

E•ÆÁÃ - 14.2 - 14.2 - 14.2 - 14.2 - 14.2

1. §“Ï¬N˛ = 36.8 ƒ |, ™ÜÆ™Áå = 35.37 ƒ |, EÀúoÁ¬ ™ı ßoy| “ÏÆz EuáN˛ ™∫y\Áı N˛y G™¿
36.8 ƒ | (¬T-ßT) “{, \§ uN˛ ünÆzN˛ ™∫y„\ N˛y EÁ{Ão EÁÆÏ 35.37 ƒ | “{@

2. 65.625 VÊbz

3. ™ÁuÃN˛ QY| N˛Á §“Ï¬N˛ =  ` 1847.83, ™ÁuÃN˛ QY| N˛Á ™ÜÆ™Áå = ` 2662.5.

4. §“Ï¬N˛: 30.6, ™ÜÆ™Áå = 29.2. EuáN˛o∫ ∫Á[Æ/U.T. ™ı uƒtΩÆÁsy| EÁ{∫ EÜÆÁúN˛ N˛Á
EåÏúÁo 30:6 EÁ{∫ EÁ{Ão ú∫ GÃN˛Á EåÏúÁo 29:2.

5. §“Ï¬N˛ = 4608.7 ∫å.

6. §“Ï¬N˛ = 44.7 N˛Á∫

E•ÆÁÃ - 14.3 - 14.3 - 14.3 - 14.3 - 14.3

1. ™ÁuÜÆN˛Á = 137 FN˛ÁF|, ™ÜÆ™Áå = 137.05 FN˛ÁF|, §“Ï¬N˛ = 135.76 FN˛ÁF|
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FÃ úu∫uÀsuo ™ı oyåÁı ™Áúå ¬T-ßT Ã™Áå “{@

2. x = 8, y = 7

3. ™ÁuÜÆN˛Á - EÁÆÏ N˛y = 35.76 ƒ |
4. ™ÁuÜÆN˛Á - ¬©§ÁF| N˛y = 146.75 u™.u™.
5. ™ÁuÜÆN˛Á - \yƒå N˛Á¬ N˛y  = 3406.98 VÊbz
6. ™ÁuÜÆN˛Á  = 8.05, ™ÁÜÆ™Áå = 8.32, §“Ï¬N˛ = 7.88

7. ßÁ∫ N˛y ™ÁuÜÆN˛Á ßÁ∫ = 56.67 kg

E•ÆÁÃ - 14.4 - 14.4 - 14.4 - 14.4 - 14.4

1. t{uåN˛ ƒzoå (` ™ı) ÃÊÆF| §Á∫Ê§Áu“oÁ

120 Ãz N˛™ 12

140 Ãz N˛™ 26

160 Ãz N˛™ 34

180 Ãz N˛™ 40

200 Ãz N˛™ 50

2. u§ãtÏ EÊuN˛o N˛∫oz “ÏÆz T¿Á¢˛ QÎuYÆz : (38, 0), (40, 3), (42, 5), (44, 9), (46, 14),  (48, 28),

(50, 32) EÁ{∫ (52, 35). Æ“ÁÂ ú∫ 2
n

=17.5. T¿Á¢˛ ú∫ 17.5. uåtz|∆ÁÊN˛ N˛Áz ƒN¿̨  ú∫ u§ãtÏ EÊuN˛o

N˛yu\Æz@ FÃN˛Á  x-uåtz|∆ÁÊN˛ ™ÁuÜÆN˛Á “ÁzTy@

3. GnúÁtå (uN˛.T¿Á/“z)   ÃÊYF| §Á∫Ê§Áu∫oÁ

50 Ãz EuáN˛ ÆÁ Ã™Áå 100

55 Ãz EuáN˛ ÆÁ Ã™Áå 98

60 Ãz EuáN˛ ÆÁ Ã™Áå 90

65 Ãz EuáN˛ ÆÁ Ã™Áå 78

70 Ãz EuáN˛ ÆÁ Ã™Áå 54

75 Ãz EuáN˛ ÆÁ Ã™Áå 16

uå©å u§ãtÏ Ãz T¿Á¢˛ GoÁu∫Æz : (50, 100), (55, 98), (60, 90), (65, 78),

                        (70, 54) EÁ{∫ (75, 16).

u§ãtÏ EÊuN˛o N˛∫oz “ÏÆz T¿Á¢˛ QÎuYÆz:
(120, 12), (140, 26), (160, 34),

(180, 40) EÁ{∫ (200, 50)
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uüÆ u∆qN˛Áz

oz¬ÊTÁåÁ Ã∫N˛Á∫ åz oz¬ÊTÁåÁ ∫Á[Æ úÁeΩÆYÆÁ| N˛y øú∫zQÁ (SCF-2011) Nz˛ EÁáÁ∫ ú∫ oz¬ÊTÁåÁ Nz˛
úÁeΩÆN¿˛™ ™ı ÃÊ∆Ázáå N˛Á uåm|Æ u¬ÆÁ “{ \Áz §XYÁı N˛y úÁe∆Á¬Á EÁ{∫ §Á“∫y \yƒå N˛Áz \Ázgåz ú∫ §¬ tzoy
“{@ u∆qÁ N˛Á EuáN˛Á∫ EuáuåÆ™ (RTE-2009) Æ“ N˛“oÁ “{ uN˛ ünÆzN˛ §XYÁ \Áz úÁe∆Á¬Á ™ı üƒz∆ N˛∫oÁ
“{, 14 ƒ | N˛y EÁÆÏ oN˛ ünÆzN˛ Ào∫ Nz˛ u¬L uåáÁ|u∫o Eúzuqo tqoÁEÁzÊ N˛y üÁuõo N˛∫zÊ@ ∫Á…b~yÆ úÁeΩÆYÆÁ|
N˛y øú∫zQÁ  (NCF-2005) tΩƒÁ∫Á üÀoÁuƒo ÃÏ^ÁƒÁı N˛Áz uƒ∆z  N˛∫ “™åz ™ÁÜÆu™N˛ Ào∫ ú∫ Tumo EÁ{∫
uƒrÁå ™ı ü™ÏQoÁ ty “{ u\ÃÃz “™Á∫z uƒtΩÆÁus|ÆÁı ™ı Få uƒ ÆÁı Ãz ÃÊ§Êuáo ™\§Óo EÁáÁ∫u∆¬Á ∫Qy \Á ÃNz̨ Ê@
uúZ¬y N˛qÁEÁzÊ ™ı “™åz Tumo N˛Á uƒ∆Á¬ úwsMN˛∫m LƒÊ EÁ{úYÁu∫N˛ TumoyÆ ∫YåÁ N˛y TÆy “{@ “™åz Gã“ı
TumoyÆ ßÁ Á Ãz EƒTo N˛∫ÁÆÁ “{@ N˛qÁ-10 ƒÎ ™ı “™ Gã“ı Tumo N˛Á úÓm|-ÃÁ∫ ütÁå N˛∫ıTz@

tÃƒyÊ N˛qÁ Nz̨  EÜÆÁúå ™ı N˛qÁ 7  Ãz 10 oN˛ Nz̨  úÁeΩÆN¿̨ ™ ú∫ uƒYÁ∫ N˛∫åÁ EÁƒ≈ÆN˛ “{@ TumoyÆ
ßÁ Á N˛Á GúÆÁzT LƒÊ üuƒuá N˛Á uƒÀoÁ∫ uN˛ÆÁ TÆÁ “{@ Tumo Nz̨  EÜÆÆå ™ı uƒtΩÆÁus|ÆÁı N˛Áz EÁåz ƒÁ¬y
™ÏPÆ N˛ueåÁFÆÁÂ, TumoyÆ ßÁ Á N˛y ÃÓfi§tΩáoÁ LƒÊ ÃÊ≈¬z mÁn™N˛oÁ “{@ FÃz tÓ∫ N˛∫åz Nz̨  u¬L Gã“ı LN˛ Ã™Ó“
™ı LN˛ §tΩá “ÁzN˛∫ ßÁ Á N˛Á rÁå üÁõo N˛∫åz N˛Á üÆnå N˛∫åÁ YÁu“L@ Ã“ ƒTy|Æ Ã“ÆÁzT Ãz Få N˛ueåÁFÆÁı
N˛Áz tÓ∫ uN˛ÆÁ \Á ÃN˛oÁ “{@ N˛qÁ tÃƒyÊ N˛Á TumoyÆ rÁå Gã“ı ßuƒ…Æ ™ı Tumo Nz̨  EÜÆÆå ™ı GúÆÁzTy “ÁzTÁ@

Æ“ úÁeΩÆN¿̨ ™ ÃÊ∫YåÁn™N˛ –u…bN˛Ázm, Eãƒz mÁn™N˛ üuƒuá EÁ{∫ TumoyÆ ™Ó¬ ÃÊN˛¡úåÁEÁzÊ ƒ GåNz̨
ÃÁ™ÁãÆyN˛∫m ú∫ EÁáÁu∫o “{@ Æ“ üuƒuá §XYÁı N˛Áz N˛qÁN˛q üuN¿˛ÆÁ ™ı GnÃÁ“ Nz˛ ÃÁs ßÁT ¬zåz EÁ{∫ YYÁ|
N˛∫åz Nz˛ u¬L üÁznÃÁu“o N˛∫oy “{@

N˛qÁ -  tÃƒyÊ Nz˛ úÁeΩN¿˛™ N˛Áz ™ÏPÆ øú Ãz Z: ßÁTÁı ™ı uƒßÁu\o uN˛ÆÁ “{ - EÊN˛ √ÆƒÀsÁ,
§y\Tumo, EÊN˛ Tumo, [ÆÁu™uo, ufiN˛Ázmu™uo, ÃÁÊuPÆN˛y LƒÊ uåtz|∆ÁÊN˛ [ÆÁu™uo, EÁut FåÃz ÃÊ§Êuáo
u§ÊtÏEÁzÊ Nz˛ u∆qm tΩƒÁ∫Á “™ Eúzuqo tqoÁEÁzÊ ™ı uåu“o N˛Á{∆¬Áı \{Ãz Ã™ÀÆÁ Ã™ÁáÁå, oÁuN|˛N˛ uYÊoå,
TumoyÆ ÃÊYÁ∫, ütÁı N˛Á uƒuƒá øúÁı ™ı üÀoÏoyN˛∫m, EÜÆÆå ™ı TumoyÆ uÃtΩáÁÊoÁz N˛Áz EúåÁåÁ EÁ{∫
FåN˛Á t{uåN˛ \yƒå ™ı GúÆÁzT N˛∫åÁ EÁut N˛Á uƒN˛ÁÃ uN˛ÆÁ \Á ÃN˛oÁ “{@

úÁe∞úÏÀoN˛ ™ı uƒtΩÆÁus|ÆÁı N˛Áz ™åå N˛∫åz Nz˛ EƒÃ∫ ütÁå N˛∫åz ú∫ §¬ utÆÁ TÆÁ “{@ FÃ™ı ZÁzbz
Ã™Ó“Áı ™ı YYÁ| N˛∫åz ÃÊ§Êáy uN¿˛ÆÁN˛¬Áú utÆz TÆz “¯@ ÃÁs “y <FÃz N˛yu\L> EÁ{∫ <üÆnå N˛yu\L> \{Ãz
uN¿˛ÆÁN˛¬Áú, GåNz˛ EåÏßƒ N˛Á Tumo ™ı GúÆÁzT N˛∫åz ú∫ §¬ tzoz “¯@ åÆy úÏÀoN˛ ™ı øYy N˛Áz §jÁåz Nz˛ u¬L
EÜÆÁúN˛ N˛Áz N˛qÁN˛q ™ı Få uN¿˛ÆÁN˛¬ÁúÁı N˛Á EÁÆÁz\å N˛∫åÁ YÁu“L@

ünÆzN˛ ÃÊN˛¡úåÁ Nz˛ EÊo ™ı <FÃz N˛yu\L> LƒÊ <üÆnå N˛yu\L> åÁ™ Ãz NÏ˛Z E•ÆÁÃ utL TÆz “{@ <FÃz
N˛yu\L> ™ı utL TL ü≈å ÃyQy TF| ÃÊN˛¡úåÁ ú∫ EÁáÁu∫o “ÁıTz LƒÊ <üÆnå N˛yu\L ™ı utL TL ü≈å<.

u∆qN˛Áı Nz̨  u¬L ÃÓYåÁ
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NGANA



3 9 03 9 03 9 03 9 03 9 0 N˛qÁ-X -X -X -X -X Tumo

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

o·Æ rÁå Nz˛ úu∫qm Nz˛ u¬L utÆz TÆz “{@ <uƒYÁ∫ uƒ™∆| LƒÊ u¬QÁz> åÆz o·Æ N˛Áz uƒtΩÆÁsy|  Eúåz
∆£tÁı ™ı Ã™^åz Nz˛ u¬L utÆz TÆz “{@

10 ƒy Nz˛ Tumo Nz˛ úÁeΩÆN¿˛™ N˛Áz 14 EÜÆÁÆÁı ™ı uƒßÁu\o uN˛ÆÁ TÆÁ “{@ u\ÃÃz §XYz ünÆzN˛
ÃÊN˛¡úåÁ Ãz ÃÊ§Êuáo EÊ∆Áz N˛y ƒÀoÏuå…eoÁ Ãz úu∫uYo “Áz ÃNı˛ EÁ{∫ Tumo ÃyQåz N˛y üuN¿˛ÆÁ ™ı EÁåÊt N˛Á
EåÏßƒ N˛∫ı@ ∫ÊTyå uYfi, EÁNw˛uoÆÁÂ, ú‰jåz ¬ÁÆN˛ ™Ïu¸o Eq∫Áı Nz˛ EÁN˛Á∫ uåu≈Yo øú Ãz §XYÁı N˛Áz Eúåy
EÁz∫ EÁN˛u |o N˛∫ıTz@

EÜÆÁÆ - 1 : ƒÁÀouƒN˛ ÃÊPÆÁLÂ, FÃ EÜÆÁÆ ™ı úu∫™zÆ EÁ{∫ Eúu∫™zÆ ÃÊPÆÁLÂ TumoyÆ-N˛så Nz˛
™Ó¬ßÓo ü™zÆ LƒÊ úu∫™zÆ ÃÊPÆÁEÁzÊ N˛Á EÁƒuo| EåÁƒuo| LƒÊ úÏå∫Áƒoy| t∆™¬ƒ ™ı uƒÀoÁ∫ EÁut N˛y YYÁ|
N˛y TÆy “{ u\Ã™ı ¬VÏTmN˛ Nz˛ ™Ó¬ßÓo-uÃtΩáÁÊoÁz LƒÊ GåNz˛ GúÆÁzT N˛y YYÁ| N˛y TÆy “{@

EÜÆÁÆ - 2 : Æ“ úÓm|o: LN˛ åÆÁ EÜÆÁÆ “{ \Áz ™ÁÜÆu™N˛ Ào∫ ú∫ úu∫uYo N˛∫ÁÆÁ \Á ∫“Á “{@ úÏ∫Áåz
úÁeΩÆN¿˛™ ™ı FÃz ∫QÁ TÆÁ sÁ ¬zuN˛å “™åz FÃz 10 ƒy N˛qÁ Nz˛ úÁeΩÆN¿˛™ ™ı üÀoÁuƒo uN˛ÆÁ “{@ FÃ EÜÆÁÆ
™ı uƒuƒá GtÁ“∫mÁı Nz˛ ÃÁs Ã™ÏXYÆ N˛y EåzN˛ úu∫ßÁ ÁEÁzÊ N˛Áz Ã™^ÁÆÁ TÆÁ “{@ FÃ™ı Ã™ÏXYÆ Nz˛ üN˛Á∫,
ƒzåuYfi, Ã™ÏXYÆ N˛y ÃÊuN¿˛ÆÁÆÊz LƒÊ GåNz˛ Eão∫ N˛Áz Ã™^ÁÆÁ TÆÁ “{@

EÜÆÁÆ - 3 : §“Ïúty : FÃ™ı “™åz <§“Ïúty MÆÁ “{>>? FÃ o·Æ LƒÊ §“Ïúty Nz˛ VÁo osÁ §“ÏútÁı
Nz˛ ™Ó¡ÆÁı N˛y YYÁ| N˛y “{@ Æ“ÁÂ ú∫ ∫{uQN˛ Ã™yN˛∫m LƒÊ tΩuƒVÁuoÆ Ã™yN˛∫mÁı N˛Á EÁ¬zQyÆ üt∆|å utQÁÆÁ
TÆÁ “{@ FÃ EÜÆÁÆ ™ı §“Ïúty Nz˛ ∆ÓãÆ LƒÊ TÏmN˛Áı Nz˛ ÃÊ§Êá ú∫ ÜÆÁå utÆÁ TÆÁ “{@ “™åz §“ÏútyÆ VåÁı
LƒÊ §“ÏútyÆ uƒßÁ\å N˛Áz EÁ∫Êß uN˛ÆÁ “{@

EÜÆÁÆ - 4 : tÁz Y∫ ∫Áu∆ ƒÁ¬z ∫{uQN˛ Ã™yN˛∫mÁı Nz˛ ÆÏS™ : Æ“ÁÂ ú∫ tÁz Ã™yN˛∫mÁı N˛y Ã“ÁÆoÁ Ãz
ErÁo ™Ó¡ÆÁı N˛Áz rÁo N˛∫åÁ ÃyQoz “¯@ ∫{uQN˛ Ã™yN˛∫m Nz˛ ÃÁáå Ã™ÏXYÆ N˛Áz EÁ¬zQ osÁ §y\TumoyÆ
“¬ tΩƒÁ∫Á \ÁÂY N˛y TÆy “{@ Ã™yN˛∫m Nz˛ ™Ó¬Áı Nz˛ ¬qmÁı, LƒÊ GåNz˛ TÏmN˛Áı Nz˛ §yY ÃÊ§Êá N˛Áz Ã™^åz Nz˛

u¬L EåzN˛ VåyÆ GtÁ“∫m “¬ uN˛Æz TÆz “{@

FÃ™ı u¬Æz TÆz ü≈å FÃ üN˛Á∫ “{ u\ÃÃz uƒußãå EÜÆÁÆÁı N˛Á Ã“ÃÊ§Êá “Áz ÃNz˛Ê LƒÊ Tumo N˛Áz tÓÃ∫z
uƒ ÆÁı osÁ t{uåN˛ \yƒå Ãz \Ázgoy “{@ Æ“ EÜÆÁÆ t{uåN˛ \yƒå Nz˛ ErÁo o·ÆÁı N˛Áz \Áååz N˛y q™oÁ N˛Áz
§jÁoÁ “{@

10 ƒyÊ N˛qÁ Nz˛ Tumo úÏÀoN˛ ™ı oyå EÜÆÁÆ  (8,9,10) FÃ üN˛Á∫ “{ \Áz √ÆuMoTo EåÏßƒÁı tΩƒÁ∫Á,
oÁuN|˛N˛ q™oÁ tΩƒÁ∫Á [ÆÁu™uoÆ o·ÆÁı N˛Áz Ã™^åz ™ı Ã“ÁÆN˛ “Ázoz “{@ FåÃz ÃÊYÁ∫ LƒÊ Ã™ÀÆÁ Ã™ÁáÁå ™ı
Ã“ÁÆoÁ u™¬zTy EÁ{∫ ƒz EåzN˛ Ã™o¬ EÁN˛Á∫Áı Ãz Få ÃÊN˛¡úåÁEÁzÊ N˛Á ÃÊ§Êá \Ázg ÃNı˛Tz@ EÜÆÁÆ 9 ƒw N˛y
Àú∆| LƒÊ Zztå ∫zQÁEÁzÊ ™ı NÏ˛Z åÆz útÁı N˛Áz GåNz˛ ¬qmÁı tΩƒÁ∫Á Ã™^ÁÆÁ TÆÁ “{@ “™åz ƒw N˛y EƒáÁ LƒÊ
YÁúN˛m| tΩƒÁ∫Á §ååz ƒÁ¬z qzfi¢˛¬ N˛Á Ãu©™u¬o üt∆|å uN˛ÆÁ TÆÁ “{@

EÜÆÁÆ - 5 :  tΩuƒVÁoyÆ Ã™yN˛∫m, FÃ™ı tΩuƒVÁoyÆ Ã™yN˛∫m N˛Á Es|, GÃN˛Á “¬ LƒÊ ƒTÁz˙ Nz˛
TÏmåQÊgÁı N˛Áz t∆Á|ÆÁ TÆÁ “{@ ú∫ƒ¬Æ N˛y Ã“ÁÆoÁ Ãz ™Ó¬Áı Nz˛ ¬qmÁı N˛Áz úu∫ßÁu o uN˛ÆÁ TÆÁ “{@
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EÜÆÁÆ - 6 : »zumÆÁÂ, ™ÁÜÆu™N˛ Ào∫ ú∫ FÃ EÜÆÁÆ N˛Áz ú“¬y §Á∫ úu∫uYo N˛∫ÁÆÁ TÆÁ “{@ FÃ™ı
Ã™ÁÊo∫ »zmy  LƒÊ TÏmÁz∫ »zumÆÁı N˛Á GúÆÁzT uN˛ÆÁ TÆÁ “{@ »zumÆÁı ™ı út uN˛Ã üN˛Á∫ út Ã™Áão∫ LƒÊ
TÏmÁz∫ øú Ãz EÁTz §joz “¯ FÃN˛y YYÁ| N˛y TÆy “{@ FÃ EÜÆÁÆ ™ı útÁı N˛y ÃÊPÆÁ, n ƒÁÂ út LƒÊ útÁı Nz˛
ÆÁzT¢˛¬ N˛Á FÃ EÜÆÁÆ ™ı YYÁ| N˛y TÆy “{@

EÜÆÁÆ - 7 : uåtz|∆ÁÊN˛ [ÆÁu™uo : N˛Áoy|Æ o¬ ú∫ tÁz u§ÊtÏEÁzÊ Nz̨  §yY N˛y tÓ∫y, ƒTy|N˛∫m ÃÓfi, ufißÏ\
N˛Á TÏªnƒ Nz˛ã¸ LƒÊ ∫zQÁ N˛Á ufißÁ\N˛ u§ÊtÏ EÁut N˛y YYÁ| FÃ EÜÆÁÆ ™ı N˛y TÆy “{@ FÃ™ı “z∫Ázå Nz˛ ÃÓfi
tΩƒÁ∫Á ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛∫åÁ §oÁÆÁ TÆÁ “{@ Æ“ÁÂ ∫zQÁ N˛y üƒmoÁ N˛Á ßy úu∫YÆ N˛∫ÁÆÁ TÆÁ “{@

Æ“ÁÂ “™åz tÁz åÆz EÜÆÁÆ (11 LƒÊ 12) ™ÁÜÆu™N˛ Ào∫ ú∫ ú“¬y §Á∫ utÆz “¯@ ufißÏ\Áı N˛y EƒáÁ∫mÁ
GÃNz˛ EÁáÁ∫, ¬©§ LƒÊ N˛m| N˛y Ã“ÁÆoÁ Ãz utÆÁ TÆÁ “{@ Æ“ EÜÆÁÆ ufiN˛Ázmu™uo N˛Á úu∫ÆÁYN˛ “{ u\ÃN˛Á
GXY u∆qÁ ™ı EnÆÁuáN˛ ™“nƒ “{@ ufiN˛Ázmu™uo N˛y EƒáÁ∫mÁ N˛Áz ufißÏ\ Nz˛ EÁáÁ∫ ú∫ utÆÁ TÆÁ “{@

EÜÆÁÆ - 13 : üÁuÆN˛oÁ N˛Á Ào∫ NÏ˛Z HÂYÁ N˛∫ utÆÁ TÆÁ “{ \Áz 9 ƒyÊ N˛qÁ ™ı utÆÁ TÆÁ “{@ FÃ™ı
NÏ˛Z útÁı N˛Áz t{uåN˛ \yƒå Nz˛ ÃÊtßÁz˙ Ãz u¬ÆÁ TÆÁ “{@

EÜÆÁÆ - 14 : ÃÁÊuPÆN˛y ™ı GÃNz˛ ™“nƒ, tÁı N˛Á LN˛ufiN˛∫m LƒÊ Ã™Ó“ §tΩá tÁı Nz˛ ™ÜÆ™Áå,
™uÜÆN˛Á LƒÊ §“Ï¬N˛ Nz̨  “¬ uN˛Æz TÆz GtÁ“∫m utÆz TÆz “Ê{@ EÁz\yƒ N˛Áz Æ“ÁÂ u¢˛∫ Ãz Ã™^ÁÆÁ TÆÁ “{ ƒu∫u∆…b
™ı ußãå-ußãå å™Óåz Ãz ™Á}g¬ÎT uƒuáÆÁÂ ty TÆy “{@

uN˛Ãy ßy EÜÆÁÆ N˛y Ã¢˛¬oÁ ™Áfi úÁeΩÆN¿˛™ ú∫ EÁáÁu∫o å“yÊ “Ázoy “{@ GÃNz˛ u∆qN˛ LƒÊ u∆qm
uƒuáÆÁı ú∫ ßy uåß|∫ N˛∫oy “{@ EÁ∆Á N˛∫oz “{Ê uN˛ Tumo Nz˛ EÜÆÁúN˛ FÃ N˛ÁÆ| ™ı úÓm| Ã“ÆÁzT N˛∫ıTz@

™Áfi EXZy úÁeΩÆúÏÀoN˛ Nz˛ uå™Á|m Ãz TÏmƒÁ úÓm| u∆qÁ N˛y TÁ∫Êby å“y ty \Á ÃN˛oy, FÃNz˛ u¬L
EÜÆÁúN˛Áı tΩƒÁ∫Á FÃz úÁeΩÆúÏÀoN˛ ™ı utÆz uåtz|∆Áı Nz̨  EåÏÃÁ∫ újÁÆÁ \ÁåÁ ßy \ø∫y “{ uN¿̨ ÆÁN˛¬ÁúÁı N˛Áz N˛∫Áoz
Ã™Æ u∆qÁus|ÆÁı N˛y Ã“ßÁuToÁ LƒÊ üuoßÁuToÁ Nz˛ ™ÁÜÆ™ Ãz GåN˛y Ã™^ Nz˛ üuo EÁ≈ƒÀo “ÏEÁ \Á ÃN˛oÁ
“{@

FÃ üN˛Á∫ EÜÆÁúN˛Áı Ãz Æ“ EÁ∆Á N˛y \Áoy “¯ uN˛ ƒz N˛qÁ ™ı Ã™ÀÆÁ Ã™ÁáÁåÁı LƒÊ E•ÆÁÃ N˛y
üuN¿˛ÆÁ N˛Áz LN˛ üuo™Áå Nz˛ øú ™ı üÀoÏo N˛∫ıTz u\ÃÃz ZÁfi TumoyÆ ÃÊN˛¡úåÁEÁzÊ N˛Áz ß¬y ßÁÂoy Ã™^ ÃNı˛
osÁ ßÁƒy úu∫uÀsuoÆÁı ™ı GåN˛Á üÆÁzT N˛∫ ÃNı˛@

<<ÃÊoÁz \åN˛ EÜÆÁúå Nz˛ u¬L ∆ÏßN˛Á™åÁLÂ>>SCERT TELA
NGANA



3 9 23 9 23 9 23 9 23 9 2 N˛qÁ-X -X -X -X -X Tumo

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

I. ÃÊPÆÁEÁzÊ N˛y útΩáuo (Number System)
(i) ƒÁÀouƒN˛ ÃÊPÆÁLÂ (15 EƒuáÆÁÂ)

• úu∫™zÆ EÁ{∫ Eúu∫™zÆ ÃÊPÆÁEÁzÊ N˛y EuáN˛ \ÁåN˛Á∫y
• TumoyÆ-N˛så N˛Á ™Ó¬ßÓo ü™zÆ

• úu∫mÁ™ N˛Á ü™Ám - 2 EÁ{∫ 3  EÁut N˛y Eúu∫™zÆoÁ EÁ{∫ úu∫™zÆ ÃÊPÆÁEÁzÊ N˛Á, EÁƒoy|,
EåÁƒoy| EÁ{∫ úÏå∫Áƒwu t∆™¬ƒ ™ı uƒÀoÁ∫ EÁ{∫ FÃN˛Á uƒ¬Áz™@

• ƒÁÀouƒN˛ ÃÊPÆÁEÁzÊ Nz̨  TÏm (GtÁ“∫mÁı Nz˛ GúÆÁzT Ãz uƒ≈¬z m EÁ{∫ üÀoÁƒåÁ N˛∫åz Nz˛ ú≈YÁo)
• ¬VÏTÏmN˛ N˛Á úu∫YÆ
• VÁoyÆ øú Ãz ¬VÏTmN˛ ™ı úu∫ƒo|å
• ¬VÏTmN˛ Nz˛ TÏm loga a = 1; loga 1 = 0

• ¬VÏTmN˛ Nz˛ uåÆ™ log xy = log x + log y;  log
x
y

 = log x - log y;  log xn = n log x

• ¬VÏTmN˛ N˛Á ™ÁåN˛ EÁáÁ∫ øú,¬VÏTmN˛ N˛Á t{uåN˛ \yƒå ™ı GúÆÁzT (ú∫yqÁsy| å“Î)
(ii) Ã™ÏXYÆ (8 EƒuáÆÁÂ)

• Ã™ÏXYÆ EÁ{∫ GåNz˛ üÀoÏoyN˛∫m
• u∫Mo Ã™ÏXYÆ, úu∫u™uo EÁ{∫ Eåão Ã™ÏXYÆ, ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ
• Ã™Áå Ã™ÏXYÆ, GúÃ™ÏXYÆ, ƒÁÀouƒN˛ ÃÊPÆÁEÁzÊ Nz̨  GúÃ™ÏXYÆ (™ÏPÆo: EÊo∫Á¬ EÁ{∫ ÃÓYåÁÆı)
• ƒzå uYfi EÁ{∫ Ã™ÏXYÆ N˛y N˛Áug|å¬ ÃÊPÆÁ
• Ã™ÏXYÆ N˛y˛ EÁáÁ∫ßÓo ÃÊuN¿˛ÆÁÆı - (Ã™ÏXYÆ N˛Á Ãu©™¬å EÁ{∫ GßÆuå…b)
• EÃÊÆÏMo Ã™ÏXYÆ, Ã™ÏXYÆÁı N˛Á EÊo∫

II.  §y\Tumo (46 EƒuáÆÁÂ)
(i) §“Ïúty (8 EƒuáÆÁÂ)

• §“Ïúty N˛Á ∆ÓãÆ
• ∫{uQN˛, tΩuƒVÁoyÆ EÁ{∫ VåyÆ §“Ïút Nz˛ EÁ¬zQ tΩƒÁ∫Á [ÆÁu™oyÆ Es|@
• §“Ïút Nz˛ ∆ÓãÆ EÁ{∫ VÁoÁÊN˛ ™ı ÃÊ§Êá@
• §“Ïúty Nz˛ u¬Æz ßÁT N˛¬å uƒuá ú∫ Ã∫¬ Ã™ÀÆÁÆı:-

(ii) tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ (15 EƒuáÆÁÂ)
• uƒÀowo GtÁ“∫mÁı Nz˛ tΩƒÁ∫Á tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Áz §åÁåÁ@
• tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á EÁ¬zQy üÀoÏoyN˛∫m
• Ã™ÁáÁåÁı N˛y ÃÊPÆÁ Nz˛ u¬Æz §y\yÆ uåÆ™
• tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á Ã™ÁáÁå üÀsÁúå EÁ{∫ uƒ¬Ázúå Ãz N˛∫åÁ@
• Ã™yN˛∫mÁı Nz˛ EÁáÁ∫ ú∫ t{uåN˛ \yƒå Nz˛ Ã∫¬ Ã™ÀÆÁEÁzÊ N˛Áz ∫{uQN˛ Ã™yN˛∫m N˛Á øú tzåÁ@

úÁeΩÆN¿˛™ (Syllabus)
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(iii) tΩuƒVÁoyÆ Ã™yN˛∫m (12 EƒuáÆÁÂ)
• tΩuƒVÁoyÆ Ã™yN˛∫m N˛Á ™ÁåN˛ øú ax2 + bx + c = 0, a≠ 0.
• TÏmåQlg tΩƒÁ∫Á EÁ{∫ ƒT| N˛Áz úÓm| N˛∫åz Nz˛ tΩƒÁ∫Á tΩuƒVÁoyÆ Ã™yN˛∫m N˛Áz “¬ N˛∫åÁ@
• tΩuƒVÁoyÆ Ã™yN˛∫m Nz˛ ™Ó¬Áı N˛y ƒÁÀouƒN˛oÁ EÁ{∫ uƒuƒsoÁ ™ı ÃÊ§Êá@
• t{uåN˛ \yƒå Ãz ÃÊ§Êuáo uN¿˛ÆÁ N˛¬Áú@

(iv) »zumÆÁÂ (11 EƒuáÆÁÂ)
• Ã™Áão∫ »zmy (A.P) N˛y úu∫ßÁ Á
• Ã™ÁåÁÊo∫ »zmy Nz˛ n ƒÁÂ út EÁ{∫ ÆÁzT N˛Áz rÁo N˛∫åÁ@
• TÏmÁz∫ »zumÆÁÂ(G.P.)
• TÏmÁz∫ »zumÆÁÂ N˛Á n ƒÁÂ út rÁo N˛∫åÁ@

III. [ÆÁu™oy (33 EƒuáÆÁÂ)
(i) Ã™øú ufißÏ\ (18 EƒuáÆÁÂ)

• Ã™Áå EÁNw˛uoÆÁı N˛y EåÏøúoÁ EÁ{∫ Ã™øúoÁ ™ı EÊo∫
• Ã™øú ufißÏ\ Nz˛ TÏm
• (ü™Ám) Æut ufißÏ\ N˛y LN˛ ßÏ\Á Nz˛ Ã™ÁÊo∫ FÃ o∫“ “{ uN˛ ƒ“ EãÆ tÁz ßÏ\ÁEÁzÊ N˛Áz tÁz ußãå

u§ÊtÏEÁzÊ ú∫ üuoXZzt N˛∫oy “{Ê oÁz ƒz tÁz ßÏ\ÁÆı Ã™Áå EåÏúÁo ™ı uƒßÁu\o “ÁıTz@
• (üz∫mÁ) Æut LN˛ ∫zQÁ ufißÏ\ N˛y tÁz ßÏ\ÁEÁzÊ N˛Áz Ã™Áå EåÏúÁo ™ı uƒßÁu\o N˛∫oy “{ oÁz ƒ“

∫zQÁ oyÃ∫y ßÏ\Á Nz˛ Ã™ÁÊo∫ “Ázoy “{@
• (üz∫mÁ) Æut tÁz ufißÏ\ Nz̨  ÃÊTo N˛Ázm Ã™Áå “Áz oÁz GåNz̨  ÃÊTo ßÏ\ÁÆı ßy Ã™Áå “ÁıTy EÁ{∫ ufißÏ\

Ã™øú “ÁıTz (AAA)
• (üz∫mÁ) Æty tÁz ufißÏ\ Nz̨ ÃÊTo ßÏ\Á Ã™Áå “Áı oÁz GåNz̨ (SSS) ÃÊTo N̨Ázm ßy Ã™Áå “ÁıTz EÁ{∫ ƒz tÁzåÁz ufißÏ\ Ã™øú “ÁıTz@
• (üz∫mÁ) Æut LN˛ ufißÏ\ N˛Á LN˛ N˛Ázm tÓÃ∫z ufißÏ\ Nz˛ LN˛ N˛Ázm Nz˛ Ã™Áå “Áz EÁ{∫ Få N˛ÁzmÁı

Ãz \Ïgy “ÏF| ßÏ\ÁÆı Ã™ÁåÏúÁo ™ı “Áz, oÁz ƒz tÁz ufißÏ\ Ã™øú “¯@ (SAS).
• (üz∫mÁ) tÁz Ã™øú ufißÏ\Áı Nz̨  qzfi¢˛¬ N˛Á EåÏúÁo GåNz̨  ÃÊTo ßÏ\ÁEÁzÊ Nz̨  ƒTÁż Nz̨  EåÏúÁo Nz̨  Ã™Áå “ÁzTÁ,
• (üz∫mÁ) Æut LN˛ Ã™N˛Ázm ufißÏ\ Nz˛ ∆y | Ãz ¬©§ gÁ¬Á \ÁÆ oÁz GÃ ¬©§ Nz˛ tΩƒÁ∫Á §åz tÁz

ufißÏ\, ÃÊúÓm| ufißÏ\ Nz˛ Ã™øú “ÁıTz, EÁ{∫ LN˛-tÓÃ∫z Nz˛ ßy Ã™øú “ÁıTz@
• (üz∫mÁ) LN˛ Ã™N˛Ázm ufißÏ\ ™ı N˛m| N˛Á ƒT| GÃN˛y ßÏ\ÁEÁzÊ Nz˛ ƒTÁz˙ Nz˛ ÆÁzT Nz˛ Ã™Áå “ÁzoÁ “{@
• LN˛ ufißÏ\ ™ı Æut GÃN˛y LN˛ ßÏ\Á N˛Á ƒT|, EãÆ tÁz ßÏ\ÁEÁzÊ Nz˛ ƒTÁz˙ Nz˛ ÆÁzT Nz˛ Ã™Áå “Áz,

oÁz GÃNz˛ ú“¬z ƒÁ¬y ßÏ\Á N˛Á Ã©™ÏQ N˛Ázm Ã™N˛Ázm “ÁzTÁ@
• (∫YåÁ) ™Á{u¬N˛ Ã™ÁåÏúÁo ü™zÆ Nz˛ GúÆÁzT Ãz LN˛ ∫zQÁ Qlg N˛Áz uƒßÁu\o N˛∫åÁ@
• (∫YåÁ) ™Áúå Nz̨  t¬y¬ (scalar factor) Nz̨  EåÏÃÁ∫ LN˛ ufißÏ\ utÆz TÆz ufißÏ\ Nz̨  Ã™øú “ÁzoÁ “{@

(ii) ƒw N˛y Àú∆| osÁ Zztå ∫zQÁLÂ (15 EƒuáÆÁÂ)
• LN˛ ƒw N˛y Àú∆| ∫zQÁ EÁ{∫ Zztå ∫zQÁ ™ı EÊo∫@
• ƒw ú∫ uN˛Ãy LN˛ u§ÊtÏ N˛Áz Àú∆| N˛∫åz ƒÁ¬y ∫zQÁ <<Àú∆| ∫zQÁ>> “{@
• (ü™Ám) LN˛ ƒw N˛y Àú∆| ∫zQÁ, Àú∆| u§ÊtÏ Ãz TÏ\∫åz ƒÁ¬y ufi[ÆÁ ú∫ ¬Ê§ “Ázoy “{@
• (ü™Ám) §Á“ΩÆ u§ÊtÏ Ãz ƒw ú∫ gÁ¬z TÆz Àú∆| ∫zQÁEÁzÊ N˛y ¬©§ÁF| Ã™Áå “Ázoy “{@
• (∫YåÁ) utÆz u§ÊtÏ Ãz ƒw N˛y Àú∆| ∫zQÁ QÎYåÁ@
• (∫YåÁ) §Á“ΩÆ u§ÊtÏ Ãz ƒw ú∫ tÁz Àú∆| ∫zQÁÆı@
• Zztå ∫zQÁ tΩƒÁ∫Á ƒw N˛y YÁúN˛m|, EƒáÁ@
• ƒw N˛y ¬VÏ EƒáÁ EÁ{∫ TÏø EƒáÁ N˛Á qzfi¢˛¬ rÁo N˛∫åÁ@
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IV. uåtz|∆ÁÊN˛ [ÆÁu™uo
• uåtz|∆ÁÊN˛ [ÆÁu™uo N˛y ÃÊN˛¡úåÁEÁzÊ N˛Áz ∫{uQN˛ Ã™yN˛∫m EÁ{∫ EÁ¬zQ tΩƒÁ∫Á úÏå∫Áƒwu@
• tÁz u§ÊtÏEÁzÊ Nz˛ §yY N˛y tÓ∫y P(x1, y1) EÁ{∫ Q(x2, y2) =  2 2

2 1 2 1PQ ( ) ( )x x y y= − − −
• uƒßÁ\å N˛Á ÃÓfi (LN˛ ∫zQÁ Qlg N˛Áz m:n ™ı uƒßÁ\å N˛∫åÁ)
• uåtz|∆ÁÊN˛ Ã™o¬ ú∫ ufißÏ\ N˛Á qzfi¢˛¬
• tÁz u§ÊtÏEÁzÊ N˛Áz u™¬Áåz ƒÁ¬y ∫zQÁ N˛y üƒmoÁ@

V. ufiN˛Ázmu™uo (23 EƒuáÆÁÂ)
(i) ufiN˛Ázmu™uo (15 EƒuáÆÁÂ)

• LN˛ Ã™N˛Ázm ufißÏ\ Nz˛ ãÆÓå N˛Ázm Nz˛ ufiN˛Ázmu™oyÆ EåÏúÁo \{Ãz sine, cosine, tangent,
cosecant, secant EÁ{∫ cotangent.

• 30o, 45o EÁ{∫ 60o (ü™Ám Nz˛ ÃÁs) Nz˛ ufiN˛Ázmu™oyÆ EåÏúÁo Nz˛ ™Ó¡Æ@
• úÓ∫N˛ N˛ÁzmÁı Nz˛ EåÏúÁo EÁ{∫ ufiN˛Ázmu™oyÆ EåÏúÁo N˛Á ÃÊ§Êá@
• ufiN˛Ázmu™oyÆ Ãƒ|Ãu™N˛Á

(i) sin2 A + cos2 A = 1,   (ii) 1 + tan2 A = sec2 A, (iii) cot2 A + 1 = cosec2 A

(ii) ufiN˛Ázmu™oyÆ Nz˛ EåÏüÆÁzT (8 EƒuáÆÁÂ)
• GãåÆå N˛Ázm EÁ{∫ Eƒå™å N˛Ázm
• <<HÂYÁFÆÁÂ EÁ{∫ tÓu∫ÆÁÂ>> ú∫ Ã∫¬ t{uåN˛ \yƒå N˛y Ã™ÀÆÁÆı@
• GãåÆå EÁ{∫ Eƒå™å, 30o, 45o EÁ{∫ 60o oN˛ Ãyu™o ∫QN˛∫ Ã™ÀÆEÁzÊ N˛Á Ã™ÁáÁå@

VI. qzfiu™uo (10 EƒuáÆÁÂ)
(i) Ã™o¬yÆ qzfi¢˛¬ EÁ{∫ EÁÆoå

• uå©å ™ı Ãz N˛ÁzF| tÁz ƒÀoÏEÁzÊ Nz̨  Ã™o¬yÆ qzfi¢˛¬, EÁ{∫ EÁÆoå ÆÁ tÁzåÁı rÁo N˛∫åz N˛y Ã™ÀÆÁÆı
i.e., Vå, VåÁß, ¬©§ ƒwN˛Á∫ §z¬å, ∆ÊNÏ˛, TÁz¬Á EÁ{∫ Eá|TÁz¬Á@

• LN˛ áÁoÏƒyÆ eÁzÃ N˛Áz tÓÃ∫z ™ı øúÁÊo∫m N˛∫åz N˛y Ã™ÀÆÁÆı EÁ{∫ FÃy üN˛Á∫ u™u»o eÁzÃ ú∫ ü≈å@

VII. tÁı N˛Á ÃÊYÁ¬å (25 EƒuáÆÁÂ)
(i) ÃÁÊuPÆN˛y

• ™ÜÆ™Áå, ™ÁuÜÆN˛Á EÁ{∫ §“Ï¬N˛ N˛y úÏå∫Áƒwu@
• ™ÜÆ™Áå, ™ÁuÜÆN˛y EÁ{∫ §“Ï¬N˛ (Ã™Ó“§tΩá EÁ{∫ EÃ™Ó“§tΩá tÁı N˛Á)
• uƒußãå útΩáuoÆÁı tΩƒÁ∫Á ™ÜÆ™Áå, ™ÁuÜÆN Ą́ EÁ{∫ §“Ï¬N˛ ú∫ Ã∫¬ Ã™ÀÆÁÆı \Áz Ã™Ó“§tΩá EÁ{∫ EÃ™Ó“§tΩá Nz̨  “̄@
• uƒußãå ™Ó¡ÆÁı Nz˛ u¬Æz Nz˛ã¸yÆ üƒwu@

(ii) üÁuÆN˛oÁ (10 EƒuáÆÁÂ)
• üÁuÆN˛oÁ N˛y úu∫ßÁ Á EÁ{∫ ÃÊN˛¡úåÁÆı@
• Ã∫¬ Ã™ÀÆÁLÂ ( t{uåN˛ \yƒå N˛y Ã™ÀÆÁÆı ) u\Ã™ı LN˛ EƒÃ∫ “{ EÁ{∫ GÃ™ı Ã™ÏXYÆ N˛Á ÃÊNz̨ o “Áz@
• úÓ∫N˛ EƒÃ∫Áı N˛y ÃÊN˛¡úåÁLÂ

úu∫u∆…b
TumoyÆ ™Á}gu¬ÊT (8 EƒuáÆÁÂ)
• TumoyÆ ™Á}gu¬ÊT N˛y ÃÊN˛¡úåÁ
• ƒÁÀouƒN˛ \yƒå N˛y úu∫uÀsuoÆÁÂ \{Ãz ÃÁáÁ∫m £ÆÁ\, QY| N˛y uN˛≈oz EÁ{∫ ßÏToÁå EÁut ... ú∫ YYÁ|@
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∆{qumN˛ ™Áútlg :  Eúzuqo tqoÁÆı, ƒz N˛så “¯ \Áz ZÁfiÁz N˛Áz Àú…b N˛∫oz “{Ê uN˛ Gã“ı MÆÁ \ÁååÁ YÁu“Æz
EÁ{∫ Gã“ı MÆÁ N˛∫åz ™ı Ãq™ “ÁzåÁ YÁu“Æz@

Tumo N˛Á úu∫Ã∫ uƒYÁ∫myÆ uƒ Æ
1. Ã™ÀÆÁ Ã™ÁáÁå TumoyÆ Ã™ÀÆÁEÁzÊ N˛Áz “¬ N˛∫åz Nz̨  u¬Æz uå©å üN˛Á∫ Ãz EƒáÁ∫mÁEÁzÊ

EÁ{∫ üuN¿˛ÆÁEÁzÊ N˛Áz GúÆÁzT N˛∫åÁ@
a. Ã™ÀÆÁEÁzÊ Nz˛ üN˛Á∫ :
   EåzN˛ üN˛Á∫ N˛y Ã™ÀÆÁÆı “Áz ÃN˛oy “¯, \{Ãz :- ú“zu¬ÆÁÂ, ∆£tÁı
N˛y Ã™ÀÆÁÆı, uYfiÁn™N˛ Ã™ÀÆÁÆı, üuN¿˛ÆÁ N˛y Ã™ÀÆÁÆı, ütnoÁı N˛Áz
újåÁ, oÁu¬N˛ÁEÁzÊ N˛Áz EÁ{∫ EÁ¬zQÁı N˛Áz újåÁ, EÁut@
• Ã™ÀÆÁ N˛Áz újåÁ@
• ÃÓYåÁEÁzÊ EÁ{∫ ütÁı Nz˛ Ãßy ßÁTÁı N˛Áz ú“YÁååÁ@
• ÃÊ§Êuáo ÃÓYåÁEÁzÊ N˛Áz úwsN˛ N˛∫åÁ@
• GÃ™ı TumoyÆ EƒáÁ∫mÁ N˛Áz Ã™^ÁåÁ@
• üuN¿˛ÆÁEÁzÊ EÁ{∫ ÃÓfiÁı N˛Áz úÏå:À™∫m N˛∫åÁ@
• üuN¿˛ÆÁ N˛Á YÆå N˛∫åÁ@
• Ã™ÀÆÁ N˛Áz “¬ N˛∫åÁ@
• Ã™ÀÆÁ ÃÊ§Êáy ü™zÆÁı EÁ{∫ GåNz˛ G∫Áı N˛y \ÁÂY N˛∫åÁ@
b. \ub¬oÁ :
LN˛ Ã™ÀÆÁ N˛y \ub¬oÁ uå©å ú∫ EÁáÁu∫o “Ázoy “{@
• ÃÊ§Êá §åÁåÁ (\{Ãz uN˛ ÃÊ§Êuáo uƒßÁT ™ı utÆÁ TÆÁ “{@)
• ÃÁzúÁåÁı N˛y ÃÊPÆÁ
• ÃÊuN¿˛ÆÁEÁzÊ N˛y ÃÊPÆÁ
• uƒ Æ ƒÀoÏ N˛Áz Ã™^åÁ
• üuN¿˛ÆÁ N˛y üƒwu

2. GúúuÆÁı N˛Á Eƒ¬ÁzN˛å • uƒuƒá ÃyujÆÁı N˛Á Eƒ¬ÁzN˛å (Y∫ ÆÁ EY∫ ∫Áu∆ÆÁı Ãz Ãu©™u¬o)
• TumoyÆ ÃÁ™ÁãÆyN˛∫m EÁ{∫ EåÏ™ÁåÁı N˛Áz Ã™^åÁ EÁ{∫ uå™Á|m
N˛∫åÁ

• üuN¿˛ÆÁEÁzÊ Nz˛ EÁ{uYnÆ N˛Áz Ã™^åÁ@
• oÁuN|˛N˛ ƒÁt-uƒƒÁt N˛Á ú∫yqm N˛∫åÁ@
• GúúuÆÁı N˛y ÃÊN˛¡úåÁ N˛Áz Ã™^åÁ@

∆{qumN˛ ™Áútlg - Gãåo úÁe∆Á¬Á
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• EÁT™å EÁ{∫ uåT™å Nz˛ oN|˛ Nz˛ GúÆÁzT@
• TumoyÆ EåÏ™ÁåÁı N˛Á ú∫yqm N˛∫åÁ

3. ÃÊYÁ∫ • TumoyÆ ÃÊN˛¡úåÁEÁzÊ N˛Áz u¬QåÁ EÁ{∫ újåÁ (∆Áu£tN˛ EÁ{∫ ÃÁÊNz̨ uoN˛
øú)
GtÁ“∫m : 3+4=7

n1+n2= n2+n1

ufißÏ\ Nz˛ N˛ÁzmÁı N˛Á ÆÁzT = 180°

• TumoyÆ √ÆÊ\N˛Áı N˛Á uå™Á|m

4. ÃÊ§Êá • Tumo N˛y Ãy™Á Nz̨  ßyo∫ ÃÊN˛¡úåÁEÁzÊ N˛Á ÃÊ§Êá@ GtÁ“∫m ÃÊN˛¬å
N˛Á TÏmå¢˛¬ Ãz ÃÊ§Êá LN˛ ÃÊúÓm| N˛Áz EåÏúÁo EÁ{∫ ßÁT¢˛¬ Ãz,
üuoøú EÁ{∫ Ã™u™uo, ™Áúå EÁ{∫ ÀsÁå@

• t{uåN˛ \yƒå Ãz ÃÊ§Êá §åÁåÁ@
• Tumo N˛Áz EãÆ uƒ ÆÁı Ãz ÃÊ§Êuáo N˛∫åÁ@
• uƒuƒá TumoyÆ EƒáÁ∫mÁEÁzÊ N˛Áz EÁÂN˛gÁı Nz̨  ÃÊYÁ¬å EÁ{∫ EÊN˛-
Tumo Ãz ÆÁ EÊN˛ Tumo EÁ{∫ ÀsÁå Ãz ÃÊ§Êuáo N˛∫åÁ@

• uƒuƒá üuN¿˛ÆÁEÁzÊ N˛Áz ÃÊN˛¡úåÁ Ãz ÃÊ§Êuáo N˛∫åÁ@

5. N˛Á¡úuåN˛ t∆|å EÁ{∫ • 2-D EÁN˛Á∫ EÁ{∫ 3- D EÁN˛Á∫ Nz˛ uYfi, ÃÊPÆÁ ∫zQÁ, uYfiÁ¬zQå

üÀoÏoyN˛∫m osÁ ÃÊßÁ¬zQå, EÁ{∫ oÁu¬N˛Á ™ı utÆz tÁı N˛Áz újåÁ osÁ uƒ≈¬z m
N˛∫åÁ@
• oÁu¬N˛ÁÆı, ÃÊPÆÁ ∫zQÁ, uYfiÁ¬zQå, ÃÊßÁ¬zQå EÁ{∫ uYfi §åÁåÁ@
• TumoyÆ ÃÊNz˛o EÁ{∫ EÁN˛Á∫@

(Æ“ úÏÀoN˛ EÊT¿z„\y ™ÁÜÆ™ N˛y Tumo úÏÀoN˛ N˛y EåÓuto üuo “{@ FÃ™ı ∆£t, ƒÁMÆ
ƒ ßÁƒ EåÏƒÁtÁı N˛Á ÆsÁzuYo üÆÁzT “{@ Æut FÃ úÏÀoN˛ Nz˛ uN˛Ãy uƒ Æ ÆÁ EÊ∆ Nz˛ uƒ Æ

™ı EÁúN˛Áz ÃÊtz“ “Áz oÁz EÊT¿z„\y ™ÁÜÆ™ N˛y Tumo úÏÀoN˛ Ãz uåƒw N˛∫¬ı@)
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