Nothing tends so- much to-the advancement of knowledge as the
application of o new instruwment. The native intellectual powers
of mewv inv different times ave not so- much the causes of the
different success of their labowrs, as the peculion nature of the
means and: artificial resources invtheir possessiov.

...... Sir Humphwey Davy,
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deb eRIdd] UR YUbIQl bl URIddol
(Reflection of light by curved surfaces)
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JATHR YO | YRS 1 WEa
(Reflection of light by spherical mirrors)

WA B UEe o FEdl §

TERIST i Toh70T Uk @ 97 SATATC! hiuT STl (45 97 a9l & 37 98
At 2IeRY, T % THM &0 g &l
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THIAA T T Fl TEa=T
(Finding the normal to a curved surface)
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1111
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U9 U a5 97 @ S (converge) # (37 Ufdesied 1 8)

Jie &9 I @ Ieel HIZ o 29 e foh U9 U o I &7 21 Id &, a1 g
gI&l q 7T el o (diverge)‘:ﬂéf%mﬁ%%ﬂ-lcﬁ YT T 2
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Teh 31 g4 & [ f=-1(b) &% U9 &1 a7 991 & 0% a5
Ted 219 fdg i & g7 @7 #% dweardn (C) #l

AT #T 8 W T ARG g S Wt F F A 7
# qed HT, ATqw 3@ g & o 1 Breuw () Wt 1@ (tangent)
F T TR TEd grav 2

T4 &Y I 91 &l A1 € b IR a90 W T &1 {45 By T (b
ST \dT 2l BH % g8 & € 6 W au WY U fa ¥ Us Y gUv &

5 % Wi F1=y|
T 21 {91 (two dimensional) =T H T \\1\10”“81
™« principal axis

TIA & ST [ 2(a) H fa@mn 74 & U Sfeid P
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3 & [T &5 Tl o g o a1 § JWT d1e’
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foR?oT R, % fo0 ooty 6ir () 98 & ot a0 g, N\

% w12 R B () T B S e (b C
T 9T T §| WEdd % Yed MI9 ¥ gH 98
WA 2 =r

YUl 1 v fog (SIHAE 65) 77 (pole)
HEAT &l g ifdet Y& o TS § a9 T € Ol & s O Yodl 8, 98
YT T 99 A& (principal axis) FHE@T &l P 3R C &% A= &0 T &40l
@I b @l =194 (radius of curvature) HeEdTdl &
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parallel rays)

AIION WRBR a1 Hefeeh [aa=0l 2020-21 (3)
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fa=-3 9 U% oMikid W & U9 @ & {99 U g8 & T il &l o
foh 29 ool § 3@ 78 &, ThI9T %1 =i Mdhe 71 T 8 oy weiEdl U9 &
ST F S99 (diverge) BT 1 SIE-919 &9

U9 & =9 T @ o IO1d & Sad i

i 1 (diverging angle) %" BT £lAfE &7 =T &I
A g7 T 97 2] THIY WHEdl g gl
Z| Wi AIa Bl ¥ geM 9 UHIST @i

fr15

ST %A &1 A1 2| 396! 31 I8 2 fop Tmier
foR0Tl &1 A (beam of parallel rays) UTel &3
% ToT0 =d &l @& @ 9 3@ 9120 AR disrdn |1 99 9= § M1 dned|
=H UHT =d el e ?
3MZU EH Yep1eT &l 701 Ud 37aad a4 & T FaFT &1l
)

H_‘_“?*/ e YT &l TF &k UHIST &k A GRS

i T A Tdh BIel HITS leh? SHH U & AN § EeEu

LS, . sin g o A e e o e s

AN~ g vy fdg o @, S g2 @ it g

A A4 (st < o e T BreT A T A 7
%l S aTell [0 I afad &)

T BT ToB707 ST 3Teie FUY0T & e 3787 & THIY & U fag 9 Afenia
(converge) &Il ®| (fa=1-16 3Raw) a8 fdg ®Iwd (Focus) a1 ®ihd fag (F)
(Focal point) ®E@Tdl &l T e aqur &1 (F) &l g9 &% (Pole) e #, fdg
Wﬁ@aﬁqﬁﬁﬁlWiﬁmﬁwm(focallength)ﬁﬂﬁlmaﬁ
e 29 gl | gl el &l ((R=20)

1 e fopattater 3 e % Sia & T qara & e fae o e o
e 9 39 TUU & HIhd Tz H Wl ®H TN T BT Uhs 37 IH &7 o I

W FT BRM?

o I YA &l B VIS AT g5 BNII?

MY 3 2 o6 TS &l Bid 9l BICT T&dl € 37 Rihd 48 & 3T a8 a3
S T &

‘hf:qa%fao_{lﬂ(raydiagram)@ﬁﬁﬁwqgwqﬁw%wwaﬁ?
AT 987 WA &1 &l AT 89 U0 & STIErdd YT 9 I@sl &l a9 &l
TAqT T STETOT B

-o X Class = aEet TR T e



T MY S U0 & o0 Q0 = 90 e ?

(Can you draw the same diagram for a
convex mirror?) 7
fo=r-5 SRau| M feR7oT TTEeH & q9ard

y
b A A

(diverge) e 2 g ot T Bl Ak e g e
T e e s < e e 3, 4

i.e. T U0 % T T HAq B AN

o o5 ARy, WA BTt #T TF wHE SO U TR fRaT {1 TR o
1 fAws © Al ?

e AT &% (focus) fig F WM WX FFT @A X FT ATe=+t fag #1 wfifdw
fa=rft? (point image)

TG T 60T U STeid g1 92 3T (incident) 21 & A1 qaTac
% 99ad d BT T HAd &
o T BH BHY AW UV % ®Ied ¥ Uidfdd (image) W BT &7 3TEU
= T B

& _
o e

SR : ufdfdadi & e 1 SR S gdur ¥ aeg @ i of uidfad
&l T AT

JETF T : HHel, ST, SFedel G907 (ST Bkl oS o), V-&0g,
q99 o 31 Hie?

TRl ¢ V&S W 3Ead guur Yfau, 3 Aees 3R Hier e foeo |
EINMT AW IREU| HHal &l A= 8 THT. T 10 F.HT. & 7 9 378 T
TRGT 3T TS BT geld gU, 3T FATT &l @Iel &Y &l SATIh! BT T Tk
Wﬂﬁﬁa(shamimage)aﬁﬁﬁj@lﬁgl &N U Tk @l 90T & e &
T B AR BT T & A

e e T A LA AL A B e e s e
- _— - = A W ~

TN ¥IRIR AT HeJeeh [deN01 2020-21 (5 )




ATierehT- 15 a9 e a1 |ie il

Aleeat-1
frfreror TYUT H A | U @ wEW | wer fe gen) | S A den
q&n g w ster fwr gem | (Inverted or
(- -u) B | TH-v) |(Enlarged/diminished)|  erect)

B W N =

o D>

Aidiad % YT & LR 97 39+ &0 & T8 (group) AR (I&T: Aldiad
TS T 1 Ieel ) TE A g9g ¥ o vl % fdg W &E uideg | Hol g8 o
e il

F7 T &H &5 95 (focal point) 3 gkl &l &S TN €, &9 a2 § Herefor
%1 AR TEd 7 T el 39 39 dlicrdl o a1 W e ?

79 fdg W7 (At this point) 87 STTIe! Uk 37 STawieh h ®1 G2NE od &l 9
T T Ueh Il U7 UTdied I &l Ta %7 78 & 76 a&g @i I (positions)
W EN 3HT OHT g€ o 2907 § S 3 |l Sitau [ uiaead &y s © 7

e T JE Teel & AT TI4T ¥ (inverted or erect) IT 31 & T el &1 & (enlarged
or diminished)

AT 2
e & R a1 Pt gon/ A =
9w A F
W g
F&CHF T &
C%

3T dieiehl-2 § T 7ok Hehleldl ?

T G 60T s Sand &1 99 &Y STad guul & A A SHEI 37U
10T & T o Bl
A U1 T TR T

(Ray diagrams for concave. mirror)

[oRaTeReTd-2 © B9 31T a4l o THIY & (0T st al <n ol ek fag (Rt 4t o)
() XCas i e o¥ sow w o |




T T I Uidfdd agd Bic! A1l 31d 2H Ue deb e (technique) B [T &2 oM a5
Pl U & A T FEl Wl T, BH (0T AT Bl el W e |

7l T & 95g § TAM [4g & I &1 [eBa0n bl wRT ol [ fasmat & 3R
T o o 9 20T & WA B & 3N 98 (4G 5 2 {6 el I Aicliad a9 & g
l5e B &l

U BH U LRI <l

S T -7 | @ T E A 9 6 ng
& W U, HIEl A U e 29u 7 T & il%//—'

P e & o & P o 1 e () & — i
(tip of the flame) 3T 7& 2 WadH & FHl % B A
AT 97 P [ a1 TE T Bl U fag < 7
A W W@l &l WEd widieg & @ @l T,
Tioeel [ A T &Rl
o T g AW & 7

1S 29 BHIF Bl {95 A% 3T 1 U1 9ahs (3aT fag B W), T & < b [eBa0r b
77 fafi fdgat W Mol 3afq & @l |1 (tip of the flame) &1 Jfdfdd 24 7ol &
PR {HwT fagat T a9 2| AiS &8 ST @l ol =1 & 317eieh 670 Wi ol &1 &
o /98 AW d M & widhT (65 B T el 38U @ &l Al &l Jidiad ol &6, 3
T THN B 45 AT T R Ufdidg g & A (3 ufdaal & et
overlapping ) 519 &5 BT ol 41Y H P51 &1 H TSR (31 a1 41) | -1 I8 379
et SRIRT 5 T 1 {0l o A fopT U ST S few?

W(However)%ﬁ%ﬂﬁ@fﬂ%%ﬂﬁﬁ’ﬂﬁﬁﬂ%ﬂ@ﬁﬂwﬁﬁ@
Tag (arbitrary ray) o701 o U WG 10T &1 ST &A1 T el 2| 27 a1 (BHaT)
%ﬁmﬁﬁmm,Gﬂqﬁﬁaﬁm(incidentangle)ﬂ?f@ﬁﬁﬂqﬁmﬁwa@?
feB701 Bf 7T &1 ERTI T Ueh Ui (tedious) Tk 21| 6T &9 BIE 31T HIEIRT
Qe %1 @l &Y T o

21, 319 T %l 715 I o 3T W, B9 3% e (appropriate) 70T &1 GeaiT off &4
{45 Al S & & [0 Uferd fheol (representative rays) & 9 § I9GRT 2l ol

ZA < 2 fop Tl o0t 1 o1t o THMiae €, 3T & Wik favg I ToTd
RS R e B o P e A s | e B o s Ll xg’ R,
Std B b 9 T v feeor o @ @ ‘*xf ,
ST TYUT & TeT o FAME Il &l Wi \“N. ﬁ
fe7oT 9 T 26T S e % e fag & %F\\ ¢

MeheieR?, U & WA a5 d Terdl gl
S YRR AR AR R 202021 (1)




9 foa & GIHAT (convenient) &M &7 & (U &7 YW Fel [oh70M &l @i
ST A @l A W AT 8l -8 H BT R @l &Rl
79 FAfd (situation) T TS (converse)

AT 9 21 8N b 90T o Wlehdl fag § o7
R, AT {707 WA & 99T ofeT o THHIAY
F/ﬂ T &l Bl
B T = T [P0 Ha vl B 9w B

@l & A6 o Medd? U & Bhd @5 9
Ta?d 80 AW PRl 2| 29U &9 9IEs
@1 THI0T 3T o TAMIY @iad & O @5 9 Smae feeor gdor 9 e 2l
94 R, %I iyl

R, 3R R, &1 0N &7 &Y I Uidesal (&g 1 &I % [0 &9
& ufdfda f&g &1 gEl

Jel W U 37 {671 & T gimar 9 IaRT o Al 2

T @1 & b ®ig 1 fBe01 ST eRTae J @ &, Waad & 99aTd, ST 99
T T AT & ik [aadid [S9T (opposite) H| g U % [T 39 dvE

fer9

1 Al B Enme
ZH M & feh gUUT & dshell & b o @il
//Bﬁ TE T Tef 3T % T &l © STl 9 98 9%
P 7 F L T @ gl ZAeu afe 89 U I @i ol

T ® A% F MEaw?, bl & B8 d A

10 FT B0, T F WSl BT T (meet) IE TH

T wEfdd 2l 8l 98 e f=E-10 § R E ged &1 T Bl Aen: ik
fop7or ST & 9 TG &7l € 98 3199 9Y WY UfdEA (retraces) YAl &

z9 Toeon & Wy, g% [ o a5 9 Me@e? a9 & Ui deb Jeddl

T ge W fevur-faa @iad % o0 S9rT 2rn @1 39 f6eer & fau geme-atea

(principal axis) & @ (normal) &[T 2|

_h j\/ . g &9 o791 a5 (HMaEa) fe-11, 9
- 290 AT 7@ a1 &9 Uieel 6% A%
=& /i foT wep fepaon et Femt S el el
L fag B & %% &1 et ol € 5 4 &
) % \f%’?’-” a7 Ardr €1 '9 d@d B %

-° X Class = aEet TR T e



fdg B,A %! a%e U0 ¥ 99W T W 2| Zafau gfdiaa Searer 2 3wl
& &l
o Jfg HHET VT & 3Tef I3 T@! AT & a1 Afdfdd § JiEel &7 Sen
®aT & Fohdl &7
®iE 7 fo6707 o1er & U fdg & el & AW 1et & Wy T wer § oI
319 319 Efd & A ¢l 399 89 I8 by Marmd & o Aidiee a1 Semn
el 97 EFTI ZH S o SR 4§, Al
& I 3T T TeAle T T 8 Al 5
Tiatae Feater (vertical) N BH A H 5{\\%
e 9 U wEad @ (perpendicular) = i
iaAr gl Uidesdl fag a8 & S amaEsn = A\
% WidEd & ER 9§l fE-12 @ Rr12
3| gafen fom 7 fewme argem ufdfea
3wl (inverted) 3 TFad (diminished) 2T
[=-12 § % aghdl & &S & 31N &l 98 UHl Rafd & o =@rar 14l
T T8 Ry 39 ST 9 He @rd &7 (F fafer-2)
g URRgfaal & U 99w 9 3ans? Aid Sifug 6 &1 9 34w

28T I 5 @ 2

o UIN ®d THT T Y UHT g T 3@ & STaf Bhie 7 Uiarad urd
el Hepal &7
Far-13 2l T difota| JMer (%G O)

TYUT % I @TE H 37 T T E R,

qeal feR?ur (R)) g &1 9% d |
BIohY, el & THIGY Sl & S wEtcd —a
EhY I3Hh Wihd 95 H Yerdl 2l T8 fx\\
AR & o0 v 2ar 21 T TR o 13
e e A o e A | e e s e 2 s e
[FehtTeh? Wil [ H ¥l & ik 98 T el & aiich e 1701 39Ul bl T9T
el Al & ZAT 27 JR [0, ST a5 o Ak T STWel & 3 Jghdl & s
T AT &, TH o e

Wi aE Wl G99 T2 €| AU 89 Uk Blel AT IRad &7 qHawi
@l |1 T Tl & D e T Gra- & AT, &9 39 0T dl G
ST AR T My Aty fesmell & St 3i afe S|t 4w &t o7 ger™n

T A7 Gl & bs T AT g BT eRTaw o @ & ST 98 Td Y
T WErdd Bl & o [uid fG9m ¥ S 2

fITOT FIRebIR GAIR] HeJeeh TdaR01 2020-21 (0 )




ZH o@d & fob (Fo=r-13) 21 foh7ol werafd i Sqaiia (diverge) B 21 29
TN @1 B THT AT HHE-91 WM & el W &0 Bhi9 9 oo gfdfdd (sharp
image) UT &l &7 HAhd &l g [BI0-RIS I8 wEdn © 1 [0l Sqenid B &
foReoT 2 @IE Ufdfdd ur €T &Ml ZAT ThiA @l g ¥ A7 [T B e
fafda o el g gl

T YT ! URRATTA | 40T H g@d W Afdidd fGErs adr 8| #4139 uidaed
%l [RI0T o1 e JHEA G4 &7

nfdfad U %3 % o0 &0 T Tl mfafaa o Rt @1 ol @9 % fog
foh7ull BT 9T @l T T e deral a7l 9 & U9 98l & &9 24U &l T&d
T TH 39 IR {6700 &l @d &l I {630l Ueh fag o el g5 e@ns odl
2| &9 7T &1 U &l 3R J126? 98 [dg U &Y Hobd & oid [aa-14 § gamn
T 2| T URRATHET &l T8 Uidiad Jei T&dl
& Wi g adl Bl
W fo=-14 5 Z9M0 SHAN Ufdiad drer Sin
OF \C\ == g (erect and enlarged) g311 faw@me odr &1 /1
I Y% R0 H 7@l &7

e Ufdfaa S &H fhI0T 1 9 &l 3F @
T g9 el dfdfasa ST (virtual) 21T 2
j’ T = S #1 B AR A

—— TE U & &l

frx14

y§\<ﬁc i e i % o g
s N A T & g W @l T el 15 7 )
%/X X / Foon ot (o 15) 1 1 s e
o e 1 T e 1 1 T i
AT HHA IFHIOT 6 BRI e e e w7

€3 =it

' 1. @y WX a1 wifds ¥ 3| sren? uw fawer e sarlRal
T Hfrg)

o701 Fas & 18I0 & ST+ d@n &N o 3Ted (concave) 90T & HB
fafsree ot 2 €| gdor % e B W 9 Ufdidd @&l 921 & 2l (Ried g
9 %A)| g 91 ? [ g Uldiag WY Bl I8 YO @ Nl W I © SR
HAHIT: SITTEeT g9 3R Sq-fdidhdd SarT 0T H @ A1 &l

-m X Class = aEet TR T e




TAHET UH A7 YU g€ © {6k [RION @l Wik (a5 99 AeEid
(converge) ®¥d F| I8 % ™M W g =9 (extensively) ¥ I9IMT e
S Bl TV & f2 Gfesr &1 Sfaml

e ST 319 STH-U @R a1 9% %3 dgh ERIad [Q@ms i ol
Hadd TEl €, 39 H g I &l

T 3 1 o I7-5F U (rare view) I G@T &7

T LTy Bl 27 -

T A & % 4B 3T REs w oA ufdtdar
@ 3@l &7 U f6d UEr & eead ¢l fae-16 H gRau|

T & A ERAA & [0 (B0 e TAr Hebd &7

Iad U & ferw fRvor /e (Ray diagrams for convex mirrors)

fopedl 1 T« gl & fou fBeor-fas aeerdt & IR A1 debdn | fhur
ST B9 9B a8, 3 SUANT 39 Rt H % mEeH (modification)
% A1 BT AUl gt 92 A e € S 29 feon @ aee B e sana
%I UishAT T8 ¥ 3N I gEdE A6l ol Tl B

W 1: o @ Us T fe,
IO ST I T BT IE Bl & 3 T
Ul Ui 2Tl & b I Wik 65 o 31 72l e 1

gl (F=r-17 2fam) P17 j

M 2: -1 %1 97 fa@m & U fEvo
®id g H Toid 99 Wadd & 994, A=

el & FHMIY &l &l [9=-18 | gfaml c F jj"
18
| 3: U [0 gl & hs °
oAl &l Tad & 99aTd foaed fE9m | R,
T HIAT & A7 g%dl &< (Centre of »E//
curvature)ﬁﬁﬁgqﬁ@éﬁ%l =199 C_"' F P
Gtely frr.19 j

0T FRBIR FART e 1d0R01 2020-21 0-




/ G B9 3 MEEl & SUERT
e 1 it o Fe 1 a9

K, T 91 S T o 3 AT

C FA P A S-S T 9F T A
j (fer=1-20) zfaml

a2l AB U %] & 9 99H A

& T f9g W IO« U0 &
AW 7@ T 2| MW (1) q91 (3) % I ¥ #H P Ao F& 99 Bl gal
ITETee UTdTad S90T % U i ST U ENT 39 UidEd el 98 9 U el
&7 Ahd had U0 § 3G Tehd gl A IE Uk e Uided 2Nl =T
AT ZhE! ST BT Thd
= el & START H fopeo1 oy gamT widiee 1 AT g9t 9end & 9d a%g
TSI STl Tl 71 & T £ a1 ATe ShifaTu] JENT GaT S it
T B UF Wivad QI T @ F 3HHT Ueh [T ATdiad 9T &R a5
&1 &I (u) AR TS i &3 (v) H 91 TR BIE Gy GErE &ar 27

TH-TU0T % T A A T~ HEAT
(Derivation of formula for curved mirrors)

fo=-21 @1 afaml

T ABH TF (o701 B SHIT & TUH-31e1 o FHMR 390l T &g X &l
sl HIA T TWadd % U9dd I8 65 F § Jordl ol T 6o B H Mehad?
AT s (C) T Il 85 a0l W g Y &1 #4ef el &l WIaa & 49drq a8
ST T390 & a9 Fwll Sl Bl

Tet I 21 feh7ui AB'den YB! fag B! W fHed #| gafe B & gfdfea B! &l
31d: AB®I Ufdidd A'B' Erm

SWe 321
AABC, AABIC TRy 51y 2
_AB _ AC
A'B' A'C
ST TR AP'X F, T4T AAB'F 1 T5%Y
=y 2
P'’X P'F

ﬁ:_' ... (2

(1)

5o

-@ X Class R et T s w1 A




=21 9 &9 %e 9d ¢ &6 P'x F=ABC
AB _PF

I (3)
FHE (1), (3) & & o A
L (4)
A'C A'F
i T-31eq1T foh7or (TReoT & U= 3187 o T § Joiedl &) &l ferdn
W A1 P er Pl T % T 2
31 P'F=PF
AC PF
A—C:ﬁ ............. (5)
fo=-21 % 29 3@ 9%d
AC=PA-PC
AlC =PC - PA!
A'F=PA!'-PF

UG (5) H @ T
PA-PC _ PF

TR TR D ¢ (6)
79 ®Md & PA=u, PC=R=2f,PA'=v,PF=f
u-—2f B f
o —v  v—f

(u=-2f) (v=£f) =1f2f - v)
uv —uf = 2vf + 22 =212 — vf
uv =22 = vf +uf + 2vf — 2f?

uv=uf+vf (7)
FHIHIT (7) BT uvf & fawifad & ©

uv uf vf
+

uvf  uvf  uvf

1 1 1
—_ _+_
f v u

I 1

F=;+%%w@aﬁﬁww&mﬁ%wwwwm

g &Y fowel aur f9=11 &1 & @A 26

RN ARBIR GaIRT e =01 2020-21




FUUT % FHIHOT | HaTd I % o0 g aRaaH
(Sign convention for the parameters related to the mirror equation)
1. |41 o 91 & 919y ST 2l
2. A fBvor @l o § ST "W, g9 o A g, S ol
feoia fesm & 9197 Sl & a1 o WS W1 e &l
3. a5 @l wai (H) 3R gfdidd (image) & a1 (H,) 891616 € afe
A T FUY Bl 9T | AT =T | UF WOAS 6T AE qE AT Bl
3 AT ST 2
G BH R (magnification), i.e. 9% &1 IR {7 UdEd &
qRET § HEY 9 BT 9T B
A [Magnification (m)]
Al TU0 H g9 Ufdfdd @t afEm
el &, Il W &9 % Hd3 § uRadd

j (variation) I T@l &I
< g 122 # 2
P—T<F | < L U fBvor St O'H Sl , 9% U| W
I. IA Bl & TTHeT S &7 0 2, 3R
IHT HIU10 % T GEfd il &l

[1-22 ¥ &9 % Tohd & {6 APOO! qn
APII' 95T BIY 2|
@ = 1I'/00'=PI/PO

& & 9ads (convention)
PO= —u; Pl= —v; OO!= h,; " =—h
THEIT (1) § gedt 1 gfcenfud (Substuting) &3 4,
—hi/h0=—v/—u
= h/h, =-v/u
. 3TEe (Magnification) m = h./h, =-v/u
SMELS ®I BY TH TR URIT @,
m = ¥idfea &l HaE (h) /a5 & %= (h)
Tl fafaal § 98 39 YR gl S g,
m = — Uididd & T (v)/ T & 20 ()
TfeTeBT-2 8 {20 70 AT & Sae &1 10T ditere| (74t ot fafoi & fom)
Iqtew (Example)
Ueh 5] [oe IR 4 FHT. & UF STaad auuT o ST 25 THL 6 e W
Tl TG &, T Wik el 15 HAL. Bl U ol Aidiad ST 8 o ol b I

¥ fopHl &7 T eFN? Ufafera @ 9T 3P Rufd (nature) ST dhiforal
= (



gd (Solution) :

fere % a9 7
kAUl () =-15 7.4 j o
TIA G (=257 |
g A T (h)=+4dd 2T 0 O
! =9
mggﬁ (Z}i):? R=E
IR H B b e A B W
RO
(—1T5J=%+—ITS E>7:(Ej_§
1_=2
v 75

= v=-37.5cm
ZafT THF & 90T & 9 F 37.5 AL B I 97 @A dneu|
gidters ardiad (real) 2|

h, -V

EEE = E T

T 6 g AT (substitute) &3 7,
h 319
4 (=25)
h= (37.5x4)

(Oa)

h. =-6cm

. g% Widied 3eer 3 gl 37 (inverted and enlarged) 2|

B gk SUUN O U1 % UITEAd bl GEEIST i Teae fhar ol

TfeTT 37T &0 STH &b SNad H ITAN &Y
UG CRN & TN (Making of solar cooker)

SO MBI %l g8 HEMT Gl BN [5T9H 98 IH1 & Ferell (ships)
%1 EIUT % SUANT d Tl S (burned) Tl

FMFH BT T ®Y Uk 91 &l g9 J
T HT I ?

JET B9 YA &Y

T Yo &1 ST T & b otamia gior =S
THFI Toh20TT bl T8k Witk fag I¥ TR el =

R N CF L T I I
=35 | g9ir T @ (SA ST o T
ZEH U hITT| ST T @ ?)

RN ARBIR GaIRT e =01 2020-21




1 d7€ B9 Ud 91T &l T &id & [0 99 3Taad a90] &l H0T &7
qehd &l

A TV &1 2 Ufear <@n &fml TV iR & SR |
TRSI/ATE & Sl a3 U Ulhiad 9T 9 (acrylic
mirror sheet) ¥ 3 TedT &1 BI9AT & THM HaTe arel 8
1 12 FHE[IaTg BYs & ¢de dieul 8 a1 12 Bysl &
SMUTT &1 IHET &4 T 2 & 9RYY G B 2
Bryaer gdui @ B § fouere S fe 24 |
T9TT TR B

STIHT H@R-EE? Hh? dar 2l
5 ;?X . THHN TM e AR BT (o TABT AT AN

STF ) T @0 37 2| THH Bihd 68 T ey 37 39 g
Vv - T U @ AUl g T RNl S w9 unl A A ge
%’iﬁ\ < qEH 2l
————— AR SYATHTATST (practical applications) (S @I
R 25 Y g2-@Ee) e S4Ul, Wadidd (parabolic) 36T
I 2 (fae 25 3faw)

AT FT F7, ThAT F1 (AT, TN 7%, Ged, GIFa)/TiF favg, Fwed
g, TG F 3, AT F 8, ST AT aRaaE g,

o farlYy fig WX o et @uT awar ¥ w0 fig SH AT F S R

o HHE FrgEi : THW ST FHA H AT FA AT T TAQT {1 AT THA & AL
& forg oft AT (applicable)@ﬂT%l

o TAWHTA : I/f=1/u+ /v

. s m:ﬁﬁaﬁwm/agaﬁwm(%}m

m = - g 3 gy TR & (‘—J
Q) R -



o TIEA AT F qAfAT® FE ¥ 9 qrer TAfT T AAAF (Real)
wRfde Fea {1 T 9 U¥ qwiAT v Fwar R
o faega Aot F urEds & sfafder St St (virtual) Sfafse s /)

Tqwr AT F Tdw ¥ i3 T g e et
wiEd fag W= AT | - - >

F&CHF&= CH Tt LT FaT IT FrEafa®
TH & I U CuX THTHATHTT ST FrEafa®
C% amt Faur C¥ Aer  FH g0 Sy Jreafa®

I HFHeT 9 At (SRfeT) (Reflection on Concept)

1. 3¢ a%g T4 el T, STadd 40T 36% BIGH ST Fghdl & 65 & dard | o1 dl SHe! aidad
Fel T m? (AS])

2. TOd AP A 90 § Y gaiEul(AS])

3. Adfgd 37 ST gUo § =7 3R &7 (AS])

4. 3TaAW U7 % TUANT H AT ST Uit T O BIN1? (AS1)

5. T feu TTU o6 gdun & HEfed Uel & [ T F o9 & AWd 27 (AS])
a) U b) % H b5 ¢) BIed
d) =6 @i B e) B T f) @ e
) I &l T h) gfcfee a1 L i) SmaeE

6. To& 9i¥ads (Convention) & T F9 (rules) €7 (AS1)
7. TG @ I AT AT @ L 919 % [0 foRT 7T UERT % W § ST a1 Bl &7 (AS)
I HHeq=T T START (Application of concept)

1. i 0 2T BT 9 I Bl ST T & ST T 3787 T2 10 .57, & &7 T 7@l
AT & [T gghdl &1 &S 8 4.1 Bl (AS])

2. HYde 9ur § MHT SmEes (+1) 21 38 & 31 27 (AS])
3. SHM @NEU {6 IS T %1 ATRR GUUT &l Il el 1 o IR0 & fa T § Hifu] (AS2)

TITON AR QAR Hfeeh 19Nl 2020-21 (17)



4. oA YT AR T Aidies S Ffd @ g9d g0 3t o o iyl (ASS)

5. U (R0 AT, 3Ted Ul o dghdl & S 9 g2, TUH Y W T T a5 &
afdfa @1 T Sifaul (ASS)

6. ATEAl (®1) T 9% & €T (rare-view) @l 3@ % [oT0 IAd YT T &1 T4E (prefer)
T 2l (AS7)
11 S==a$ = 9= (Higher order thinking)

1. U arEd (automobile) F 3 HI. FghdT &l FIST ATe ST SUOT &l SUANT T 74T 2139
U 5. aﬁ.@waﬁ@w%ﬁrqﬁﬁwaﬁﬁaﬁwﬁmmaﬂ?wmamm)
&I Fd BTl (AS7)

2. %] W & AT g9 o o0, a¥g i ST S4OT o TR {ohd Ueht? T a1ieu 7 (ASS)

1. afg Uk a&g C W7, 3Tadd 90l & U el 47, 7@l T &, 07 bl RAfd Bl [ ]

a) 3T T b) F iR C& a1
c) Cw d) C &% o

2. 3add g4 H BIel-UAEd U &9 & [0 a5 @ .......... T amenl [ ]
a) FW¥ b) 4@ 3R F& a4 H ¢) CT d) C&

3. STEdd Ul § SATHTET Aldfea Ui &3 & [0 a& B ..., R AT ARl ]
a) FW¥ b) U@ 3R F& a4 | ¢) C T d) C& 3

4, MATT M= i,

i)v/u i) -v/u i) h./h_ iv) h /h, [ ]
a) (i),(ii) b) (ii),(iii) ¢) (iii),(iv) d) (iv), (i)

5. U TOA SUUT & BT G T ATl (oh20T, TRTATT b TFTT covvvvnrerneenenen. ERISEGI
2l [ 1]
a) A& & THMIGY b) [ARd ReM H SHI 99 @ ¢)FH dCH

6. TA@ U AN S AT Uidied &1 SA6E eHal [ ]
a) geT BaT & b) BT BT &
¢) TER BT © d) g @1 Rafq w@ snenfa 2 &

-@ X Class = aEet TR T e



7. ST YUl & YU 31 W Mivad @ W Us 9% @l T gl 30 TAHL & T W AfdEg

AT & AfE r=15 A4, &7 a1 a7 Bl 0 BN [ ]
a) 15 H.HI. b) I0FHL  ¢) 30 AT d) 7.5 9.4

8. JATBR U H HaATd T AT HI ..... T AT Tohd 2| [ ]
a) 9% 9 Ufdiag & b) T &1 BIEHT
c) T FT UId d) fdies ¥ a5 a®

9. TAW U H Adidd a5 H ardiad e sl gHad g [ ]
a) 2f b) f )0 d) /2

T TRt (Suggested Experiments)

1. G AU & Blbe @18 B 5T B BT TN DT

2. Yidfad ol RATd T2 @0 &l ST SHiToTT (G a5 HI STaad 40T o T 3787 97 fara= T
T S

BISIEG) Qﬁ?ﬁm\' (Suggested Project Works)

1. ¥MT TGdT § AR G907 o (el &l G0l UhEd dhieid| 35 97 Uk FUre [iaul (AS4)

2. 39 E-UTH Rerd Iad iR STadd a4l & a%geli & [ I § Hiau| U qiieiel aeTeh? 39T
el | Taisfd ietul (AS4)

3. 39 &k STa H SR STade AR IO 90T & [T sl Uehi=id 7Y 31T el | Uefsid
it

TITON AR QAR Hfeeh 19Nl 2020-21 (19 )




2

IARIoID JHIDI

(Chemical Equations)

BIel weffel | oI W e, SRt 9iads, Wighiae 9fied;
O gan fohu U uivads onfs % fa 7 § uer 21 29 @ ufvads i @1 ar
STl | el 1 Fobal &l Hiide IR 37 ™S dRadd| 39 ™
Y &Y T9EME qiEadd & g9 ° g9l &9 o7 3% Ul & w9 |
‘erferereR I HRa|
W ¥ Hifau|

AN YR H A %1 9ra 2 2l

- w@qﬁ%aﬁ%l

- EH 99 @d &l

- fo9T §31 g0 g9 H 9T e S gl

- 3 H U

@E @l i T9 AAra? § %! 999 db ISl T&dl 2l
. aﬂuﬁwwﬁaﬁ?é@?
o H J Hifawk UREdY & AT TAE®?
o I UNEAY IR € A1 w7

T & S g7 et |, 99 9erd %l USid § 9iddd & g &l ae
fohaT & are a4 qerd aan 2, foTae 01 g 9ere & o 9 faepd 19 El
a1 &9 ®ed & f e 9ieds gl
o TH %Y ®E Thd & [k TS haT g5 87

12U, BH $B (U@ FART 3% A 6l JAE 62|

(20 x@m e Gew o e



| el |

W@W%ﬂgﬁﬂfﬂ(calciumoxide)@éﬁwff?ﬁﬁqlsﬂﬁ
JCORE e |1 e e o r o e o | e | = s o e s
o YT T @I’

T I NS 6T b T S 7 1 BT a1 g€ TR 8| 3HE
HR JE & T Hieoram aAfezs (famm gem o) o 9 fhar &van & o
9 haT H Sl SO & B9 H [99ad el §l Bleddd AiedEs el o
gAd? Wed = aqral gl 39 91| &l Yhid @ [Wedd U9 9ieE
iyl
o I %l Upid HAT 27

e 39 O § @ [(eqd U997 a1 S df 98 el 21 SdT 81 39 =
N TP AN 2l
S —

T A H AT 100 FLAT. 9 AT SR 3HE el
TIfEgY ahe | STl

U @ dle? H 100 Mel 91 @y 399 1S | o
JRTT FAREE B EWU| IR =Tl B 39 aRau|
o H[@l % T HTe?

o TNl HIGl % AT T &7

Na,SO, &l °id 4r-417 BaCl, & o1 § Mamzu|
o TMI U@l HI MM YT FT AUBI HE XA @R

&l = :
-_%?-IWW%W

U SRR W § T (zinc) % BB T A T
Y 5 MLHLL @ie? 7] BRI TS ST

b

ST AT H B i qradHl @l
iy N Yo, B
o MR T YRea femre 29 &7 S “

3 TR % HE & U SAddl g8 didl o R
SIER et
o WAl g5 oWl T AT §AT? ‘
o ARG % A B T F gl whn wE d ——
e 4 gt
o T AN H HIF TR AT &7 e % an

T B AV AR 4 o g8 e | 2 T 9 a7 gRgiaii s @ G
S S N S M & H, 97 &7 97 07 H, A 7 aieror
IO IR GaIR1 [Heeh TR0l 2020-21 (21 )RR



1. T qerdf ST 99T ard @ <d § ord: 9 ifdes sTernatt o I
I TG a9 &l
2. TS AT SHEIET (exothermic) AT FHEATIT T (endothermic)
B Hebdl & AT THEME hanell § 91 a1 ST S Bl & a1
O Saet T &l &l
3. TeRAT o JRUTH ®&%Y 3T@e (precipitate) 9T &9 Hehal & Sl ST
Bl &l
4, ™S AT H T AT I & "l
Y S Siad | 89 399 SH-UH 3% TR 6 dRadd add &l 29
T H &Y [ YR @l TS ThATstl 37 I Hichicd SATHeAR
T FFIT B

A E THIHT (Chemical Equations)

fehamehel™ (1) § T hie9T@d ATFIES T § THENS hal &l 8,
A1 Ueh 7141 9T a1 & Sl 7 hiegTa™ Siegs S &rd 317 5 &1 9=l Si |
fopaTeeeTd (1) & TR T 90 d8d @an &l 3 Hed § U STiad THh00
% ®9 H foral o gedn &l

T & &2 TRAT @1 9TieEd FHIRIOT A [T T El

BT STRAES + M = DBIeSTT ERZRAET o (1)

(HATTE) (3TE)

J gerd A1 TAEEE AT § AT @d & SAfU9rE (Reactants) HETd
g aﬁ?ﬂﬁaﬁngeﬁaﬁw (products) ®ed &l

gfeaes AHERIOT & w9 | fodl 78 TaEHe e fusre & e
Y gadd &l 396 a1 § [ g0 A7 & M9 9 AT §1 SITAdTwT
215 I 3 TG & a1 37 for@n ST 8| d1 &1 I8 &l 37 Hobe, o
%1 TS I 9T 2l

e fohan § U H 31feres Af¥eeh 9N o 78 &, 97 U H 3i{ee I
I 78 B A1 IAEHI & a1 H + B a8 SR siiWere & a9 § + faga
GRIGE
TS THET [T (Writing a Chemical Equation)
o T AT FW IdlE [A A Wl BIC ®Y H TA™H FHIEHI @ Hebel

27

TR THIHIO HI STET & W W g 6 w9 § o J© 1 I8
T UG Y AHEEd B Hohdl Bl

TR, 6l gt 1 S8 TEEE T T TEisid A a €,

— (2)x®m@ W e o |



T9H TH% STagdl ddl &l 39% Hobdl J Tei9Td [l Sl & 377 Hhd &
T fordt T 39 yerd § uferd Rl aa & 9] i T w8l At
fopel 9IHT0] o T hig Tt 9 fordl 21 a1 T9e A € {6 3F dd & 97H)
%I T 1 8| AT BH hiesrdd AFEE & CaO, IHT @l H O ford e
2l 3 qerdl 0 AT B § aen qeed o™ eEgeEs Ca (OH), &

TG HCITIH ATFAES BT 7 9T o T1 T &l 39 Ul forar o
T =l

Ca0 +  HO - Ca(OH), oo, (2)
T % IHEENE THEI H, 97 6 MM & a7 a1 oY, T
T & TIHIGST &l T & {E

o I TN AN UI® dd & UHIST dl T& THH §7

I €1 g% TG ThaTU S 39k e THEIN Bl N 9
afgul fiep o1g 99 eEIEIRG o I R ®¥6 ZnClL &4l & 3R
EIESIo T 9= 2l &l

7n + HCI -  ZnCl, + A W4 (3)

Alzad ke, dRIH FRES H Bdl ®ih dRIH dahe & T6a
FFTT AP ST FANES a1 8l

Na,SO, +BaCl, = BaSO,+NaCl ..o (4)

o T AE AT & T Tl & YHIGS Bl TEAT ST 37 & AT Tl

% TIHIOLST ®l T & a9aY 2l
o HI AYBNE® & dAl & TN TH] IOE H IURAT £

|t 3R ke

e A9 Ca (OH), T S @9 5191 H [ZdR W @ & 1 2l &9«

T TS T H FEw@dl &l

o AW &I TS H HMY T THIT &7

o I Gl &l el § Hgfd TA™MS THIHI0 MR
TS GHIERT &l H@ﬁlﬂ &¥(Balancing Chemical Equations)

S T & a9 % STAN TS hane § a9 ITEl 1 $A §AHH,
e § e ST &SI o a71aY B IMeU| 319 JAMd & o TPHI] dc
TE HEH BIel FHO & A TEENE haT § 9T odl gl ) & 9er & S @l
[ 7t B1 Tt ThaT & Ted ST a8 H Ueid acd o TRHIST Bl HE quH
SRR ECIE

YT TS THEIN H TGid aFT SE59® &, diih TEEme s §
TIHTY] S ST AT & S T & A B 2| U g, T st d o (ar
) o T il o THIOST &l HE&T, Taal &l 3 (STl 31F) o THTOgST &
T & M El &, Hgad FHE (Balanced equation) ST £l

U0 B Tfedd & § Te qal @1 die’ foh T har §
fpdl werd &1 fhd=l g &l (Formula units) 91T & & £




T I, AT AT F T § A1 ¥, 98 Jard I U e & A WHI,
A 1 M9 & %9 § € - 37 o g & %9 § foral A 21 Teeo & fou
NaCl @I Ush T3 3TE Ush Nat (HifzaH)

T A Uk Cl- (Hies™¥) 3 2 T= o 1 <
MgBr, %1 U% T Zh1E Th Mg STa L EVEIRE
&N 21 Br#AEA £, UMl @l Uk g H, 2 2
g I H,0 %1 T ] 2| 0, 2 1
HAEY HT TH HAGEY UgHld ¥
TS TG B HAd B
=% [0 BESeM &1 ATRIe o [ohaT &3 Il a9 &l Rt @
TEEI Wd &l

20 1: VA% TIERS 7 IS & Tel T & Y T8 har o

IaN: BRI &1 S I fhaT &3k UMl a9 @l [ohal § 319
TEEME FHEI A G0 AR o dad &

H,+0, » HO ... (5)

FROT2: YETT o U] T foid & d16, HHIGIOT &l Adiid &A1 el &l
9 B & [0 &H Uerd § ddi & AgAd & d1 WS-8 Tl weAl dIen,
¥ TETdl & AT T U SIS dl Ifad Tl @ feae dned|

T o gu AT | 2Rgee & O3 ¥ Ued 27 iR UMl & O 9
Ted 2 ford| 79 SR {oh BEE a & THIIST 6l T 37 SATeRiT
@ % UTHIST Hl &l & 7% T9M & A1 Tell I 1 SIF 9 G
g | 3fd: THBI0T Gdierd Bl

2H + 0O, o  2HO ...o......... (6)

07 3: BB Ig F99 2 b SMUERGl 37 SOEd! & oIk fohHl
Siad ®@ 1 9 9T B1d &l UMl 391 H 39 Sfad e o TT Ul &l 9HT
<Y AYETH 37 TR &1 a9 U 3 &k fodl Srar 8l ST
U THERI0T § UH 9N &9 & &1 Aasashal el &l

T 4: THIHIO & T AF THST & T B Tdfdd &Hd & [«
THIEIT A HY| HYT ferar g3 THHIT (6) Hgferd 2

3EU, P 3T TSR0 hl @h? THHI Bl Tdied &A1 Tid|
W|WEO-1: T (C,H,) ®1 %1 [Combustion of propane (C,H,)]

TTUE Uk e, e T & Sl ST SO Ui e & [T SiF @
U % [0 299 % ¥4 H Ugad el ol U & @@ &l fhar & forw
TERE A AUl Wi ST S AterE €, wed SE
SRS 3T I T 2

() x®m@w bW e o |



T TSRt T Uge el i SeTel o TR Y T

% Tehdl 3 RN % B9 H (@] H e we
T T W A H AN TG 3(inC,H,) 1(inCO,)
A I H 8 (inC;H, 2(inH,0)
T 1: 791 qerdl o WE AUEH & O 2(in0,)  3(inCO,H,0)
TUANT H¥h FTHMA THIEGI {oray]
CH, + 0, » CO, + HO ... (7). (HHTHIOT 1 i)
T AT THEI0 THH Terl % SIS & THIEIO T e
HEardl &l

T 2: IFT STY UAd dd & THIIST &l g hiford)
THIEIIT Bl T B & [T U Td B0l Ta9 Afed Jard F
HIH HIAT Sl ENN- 39 {hel | Te C,H, 2| FHBI0 o @i il 2fed foh
qE AR HIEA AN S T 3 &, Tk el A7 &Had 1§l 3¢ &a
CO, %1 0Tk 3 &7 & A1 e T Fdied 2 S|

CH, + O, = 3CO, +HO e ®)

2 2 2

3G BRI THIIST &l 37 SRaU| a1 37 8 BRge YHIY) & Jdih
el 37 Faw 2 ¥l afe afedr o H,0 T 4 %7 € a1 &12gre ]

Hgferd &1 R
CH, + O = 3C0, +4HO .o 9)

T S H O, THSAT &I AR @] a1F AR 2 WA &, FAaih el
3R 10 TZH] 2| 915 AR S & e 5 " 97 STl q2am]
qgferd & J1d 2l

CH, + 50, >  3CO, +4H0 .o (10)

TROT 3: I8 A 72 b U STU IAdH YUTehT H 2| ardd H§ THIEI0
(10) § T 70Tk BIC | BIC IUIhT § &, 3Td: OTRT &l 37 B HIT dl
SMEYTHAT Tl &, T q9T T TR § @ e U T 2

3MEW A QU T THEI0 Bl hedH B

2CH, + 100, >  6CO, + 8HO coooccccrnnn. (11)
e T IT MIHNHAR U&h Tgield THIHI &7
e 3N %Y HE TAhd &7

eIty FHIHI0T (1) Tdferd &, oIl &l 98T BIe § Blc Iulid | el 2
AT SMa9ges & fb A Ul 1 (T 11 %) 2 H AW fa 9 S
ST FHIHIOT AT fhar |

TIION ARPIR GaIRT e fda=ur 2020-21




CH, + 50, > 3CO, +4HO oo (12)
TN 4: 3799 GRUMH &l A HITU| THT TR & GHIST &l G
FMT 37 oT9a™d &1 RU & &Ml A7 o T § 99 &
ITER -2:
AR ATFAEE, THIEH 9 o1 BT &, T8 3R 3R THIeM o
IFNZE a0 E1 3 ToRaT &1 Weod w7 U TH o o T8 Hgfd ®el
1 1: 97 ATMERHT 37 IAET & 0 T2 Hopl A7 T BT TGN
FIh qHIHI (ol
FeO, + Al > Fe + ALO, . (13)
TROT 2: A ATURRET 3T TSN & [0 Sad 0T UTed ahifold, Tores
aMl 3R Ud® I & T ] Gy Bl e
i. 0T (13) § SM1 317 SURyd Ude dd o TIHTOON i T &

S B2
| mm | s TR @ e ST # AT W e
Fe 2 (Fe,0.#) 1 (Fe®)
0 3 (Fe,O) 3 (ALO,#)
Al 1 (AIH) 2 (ALO,¥)
S % FHE (13) § O, WHGH! &l Hedl aFl A F9H &l Sk
ZH aifh a9 g0 WHIST BT Hqfed &I 2l

ii. A A7 (cIfYeral @ SIF) SREA & & WA §| I @l SN
(@& 3T7) Uk Saee WHM] #| Fe WHIRT @l &A1 &l 9 & &
foTo, I@rE @l 37 Fe &l 2 § 0T &9l

oTg T B9 Adied g9 §

Fe,0, + Al = 2F+ ALO, .. (14)

iiii. U7 @ THEIOT (14) § TegHiegy & 9vHm) ot off sragfed 2|

a2 3 UGHIEH &1 U U991 &, Faih alfedl 317 ‘Al’ &% &1 93H1]
gl ‘Al’ &I TAGeId &I & (0T, SMedl 3 ‘Al & 2 H 07T &1l

G AMTE ®T T Ageld THIEBI &

Fe,0, + 2A1 = 2Fe + ALO, s (15)

T ford FHIBI0 (15) |, Ydeh a0 & THISAT &l JeAT Y & a8
(=) % SMT 37 99 & I8 Uk Hdfad qHII0 2|

O 3: HU7 fern g3 qHieeer (15) ddferd & 3f a4l yendf & Uik
o1 Blc ¥ B¢ YUl 2|

(e )x@m e G o e



TROT 4: 3T THIHIOT & T &l ofid & [0 &H1 A7 UdE dd &
UIHILET @l Tl ®l [

Fe O, + 2A1 > 2Fe + ALO, ..o (16)
|t | s rom R e | o o
Fe 2 (Fe,0#) 2(Fe )
0 3 (Fe,0,¥) 3(AL,0,¥)
2 (2A1H) 2(AL,0,¥)

(:'[’|a THIHOT % Tfeid 2 ol S & T8 Tt TnalandErrorqa‘%]ﬁ%I F-
T T ST FHEROT & Tl e o 0 377 ST bl STasehar 2l o)

THIET &l ATF oS T
(Making Chemical Equations more informative):

TEEME THIEIOT § SAERD AT IATET bl TR a9l el &
AT &Y, IH 3NMeH JaTHE IF—T AT ol 2l

i. 9ifde srawen

ii. ST § URad (SEATedT a1 HUel T 9rddH)

iii. ™ @1 M (3T B ?)

iv. (precipitation) g A1 (IE *E 7)

i. Wifow SN F ST & (Expressing the physical state):

THIET 1 A% TaATTHE G o o0, GaTT i Wi STedl ol
6 AT b A AT R N Tl gl A Hifde SE - S
- T, 59 3T A @ B9 (g), (1) 37 (s) Hebell T ATTTar e
JAT 7 A 9erd UMl H O (solute) & ®Y H OTURAT B, A S
(aqueous) 9% IT Fe&d | ‘aq’ for@m Swam 2|

THIEHIOT (16) el TaTel 1 Wifdes ST & T 39 Y forn S 2

Fe O,  +2Al_—> 2Fe  + ALO, . ...(17);Afaed 78 &
1 A BT el

T &k THIEIT | Fe (39) gfad &7l & fb S @@l (3ma9H) 59
AT H T, 9 AU 9S 3 AT H &

ii. SO § QR Bl AW BT : SO kot § SO fage
AT & SR Soel T stufane § oA @ StEel o g gl 9 feu T
TETEYOT @l SRl

1.C,, +0O w TQ (FEHE Sl

(@) 2 (m) 2(

2.N,, +0 O, - Q (FwAwem T ariwighan)

2 (?m) 2 ()

TN RN GaR1 ‘ o7 2020-21 (27 I




‘Q AT Toll & ST FHoATedT SATTRITeT § S 88 S5OAT ol HIE bl SedTel
& AR+ TR & 1y e fohdn STar gl Foe T SATHishArr | onf
g2 ST & A @1 - IR % |19 SRl 6 AR e [T S §l

iiii. STEATR A\ F1 e & : afe ufatear § #2179 gad 2 @A
a2 T (T dR) & MW 9 etfveged fhar S 2

e Zn , +H,S0, ., = ZnSO,.. +H,, 1

iv. AV QT F T : I Foped TEmEtE e § $iE arde
9 @1 & a1 3 (A & SR At ar) ¥ Sivered fhdr S ¢l

e AgNO, . + NaCl - AgCl, | +NaNO, .
® > & AG T FX Es? iad fear A

3aTel -
Eel:cat
2AgCl 2Ag +Cl,
EeRcar
6CO,, +I12HO, —— CH.O, +6HO +60,
S (ZH)
HIWA TAEATE THETN H TEIAH:

(Interpreting a balanced chemical equation)
AMEHT &l = A

ii. I8 AMUBFERT AT TAEI & U & I ST 2l

iii. 3R @1 ‘THIGd §AAH ‘Unified Masses’ (U) ZaRT SR
TR ST &1 ATHBRDT 37 &l & due YR SATHIhaT 4R &d & &l

iv. f¢ STOM9T &7 U | SieTe fohan ST € a1 JHIRIO § AR
37 TAEI & AMvEs I Wl S e 8l

v. A1S AT H I/ I &1 T2l &1 dl, 39 I/ & 9T %l 37 SAETH 6
AT AR A9 3R &G &l & g5 IRRATT § Ieh ST &l T 7 Hebd el

vi. SR 37 TR & T (Avogadro’s number) & IUAN &k &H
THIEROT § fafe=T et o STUpstl i OPHTOlst ol TR ol T Y Tk &l

THIEHIOT H AHBRHI AR IAGET & TUe 97 B a1 Hedl 2|
THIEHIOT T 2H T AN O el &l

a) YR-9R T4 b) WR-3EAT T

¢) IAH-3TEAT T d) qR-TEdH-ST0[eT 61 Jel Tae 3N

(e x@m e G o e



W-I:Al(m)vLFeO - AlLO,_ .+ Fe

273 (3m) 23 (3m) (@)

(T $=EN - Al =27U, Fe = 56U, &7 O = 16U)

2Al  +FeO, > ALO,  + 2Fe g w2
2x27)U + (2x56+3x16)U = (2x27+3x16)U + (2x56)U
54U + 160U -> 102U + 112U
72 | + 1 /i > 19@ + 29
29 + 19 - 194 + 29/
54¢ + 160 g > 102¢g + 112 ¢

19 g MUl HU TU T THRI0T F 1120 {06,719 a7 a1 Hid
% [0 a9 UegHIaa & " S| 6 g,
Zel: el FHIEGI & STHR
TEH@ay = 3
54 79 > 1127m
X T > (1120 x 1000)7TH
(1120x1000)g x 54 T
X UM =

112 79
= 10000 x 54 U™
= 540000 g a1 540 6.7
. 1120 ToR.31. WIeT 9T &3 & o0 26 540 {637, THIWaH SUanT
AT B
ISTEOT-2: 230 TT. FI{ZTH Il & ST T STP O a1 el & ol gad
FitTal
(7] $=gE - Na=23U, O = 16U, 37 H= 1U)

e e e e et
-

BT+ 22U 2Ty + G

46 U + 36U - 80U + 2U

q460M™m + 367H - 80 U™ + 27N
46 T FITSTH T 2079 BES 30 Bl &
30U AT ¥ 2 UM EEgeH
23252:10‘;”‘:[313@37[

TAT0T ARBIR AR e fdaxur 2020-21




Toh AT T 719 T Ueh U™ 91w STP (31ia A arg 273°K 37 gmEr
T 1 1) (760 mm of Hg) U7 22.4 @Ie? T H7dT &, 39 UTY He 3aa
Fed &l

-, 2.0 BTZ2IS & STP W (e 22.4 die? 2rT

T 10.0g BEESH &1 STP W H—FT ... ? |ie? B

10.078 x 22.4 1
X — 112 ez (1)

2.0

2 I ETESISH 7 1 W H,§ 6.02x10% 310] 21 2

10 I BESNE § H, % A3 &l Fen o=l enf?
10.0g x 6.02x10% 3101

2.00™
=30.10 x 10% 31

=3.01 x 10* 377
3a1 3: 5071, (CaCO,) sferd BEgeIRe 3 d STP W {3k &2a & e
7.3 g HCITr =fferd &1 a1 9 B diet CO, e UL sl HEAT 1 3AAH
& UM it
Sol : T & &% AUihaT & om0 Hgferd THIHI0 2|
CaCO, +2HCI, = CaCl, +H,0,+CO,

wrEdl Holh H"ﬂw (Stalchlometrlc equation) & STIETE 100 7T
CaCO,, 73 71 HCI % H1¥ Uldfshan &7 44 g CO, I o %l 2|

SUe Taredu) § CaCO, 50T fern Trm &1 q2m HC/ @l /= 7.3 1l
T 2|

100 71 CaCO, @1 73 U1 HC! &l SATE9gehd ERT q41 50 T1 CaCO,
36.5 U1 HC/ &1 SEgahal R wie shad 7.3 91 HC/ T 2|

A CO, 1 Ta@rEA HC! &l 515 92 S1e1d 2dm & 51 98d &9 & 9
[ CaCO, ! | il foh A1 AN H IUeed 2| &H 9= § e (g
@1 Hid Jost< (limited Reagent) ®&d 2|
AT 29 39 IR fE qhd &
739 HCI - 4471 CO,
7.3 TTHCI ?

7.3x44
73

=44 717

4491 CO, 22.4 L STP 3T/&a &1 83l &

_ (o)x@am b G o mwen



4.471CO,?

44x 224

=2.24 e

44 71 CO, ¥ 6.023 x 10* CO,% V] I ST 2
44777

4.4x6.023 x 107

=6.023 x 102 317
44

mmmwm FwTIn T SrfrET, wifaw AT Tt

BTSTT & STerm= AT AIRIAAF THEE AHFIT T, HTHTT Ag-HAIAT,
SUTHTY, @TATT A9 (STP) AT 1%, TANTET &7, 17 FIAL A7

TAEE FHIRII TS Uikt Sl 9T
U FRY0T A FHIEGI0 ATHBHEE], IHET SR 90! Il T Bl Faiefd Hiar 2l
A S THEIT TR I T80 (EH & i Sdfed e aneu|

3 gfefsea foramd, T SI¥eTent & GaTeT S50 T 9T O 2T &, SuTardT Ufafsamd weard
| ToATerdT At § YT % W7 SO gad &l Sl gl

Ueh THEAME THIHI0 § di & [awe 941 AT & GHIe I 21 a1 3 UL a1 ARISTEE
THE THIHI HEd &l

TS THIHIT & Tda | ddl & [de ad1 AT & AT Bl el ea dled died 376

TE-FATSART I Fee I qohal 2l
TE-HATE qaq Biel Jul T g1 arre|

) oo e
Q

I S%eqaT 9T gﬂﬁﬂﬂ (Slﬁl'aﬁﬂ) (Reflection on Concept)

1.
2.
3.

A TAENE FHEI H & T AENT 9T 2 87 (AS)
FHIHUT 1 HAfd T &A1 AMEY? (AS,)

TR TERE FH60 Bl HafAd &2 | (AS)

a) NaOH + HSO, — NaSO, + HO

b) KCIO, - KCI + O,

¢) He(NO,), + KI - Hgl, + KNO,

TIION AR QAR Hfeeh 1901 2020-21 (31 )OS




4. werel @l Al St sl | g9d gu = e JHievl @l Jdiad &2 (AS)

a) CH,O, —> C,H,OH + CO,
b) NH, + Cl, —> N +NH,CI
¢) Na + HO — NaOH +H,

II GHeTAT T STIRT (Application of concept)

1. = o fog Haferd wien?or ford 3T Seden & o T e &l Sl adiEul (AS)
a) SfcqraH BEFHAES  + AE(CH US> OFl |+ hleEH AEGE,
b) Hr=iiigra |+ SAEEH, > A qEEE

2. S/ i fohamett | qeret sl Hifdes ST &l g91Td 80 THIh0T fd i dqfad &7l
(AS)

a) IRIH FANES 37 GIsaq Iehe & [aea- 3ad § {1 #id I HAehe &
STFETT 3T AT FAES &l [Iea a-1d &l

b) WZIH EEIEAES, BEIFAINE UHS H HhAT Hid AT FarEs A7 I =1
2l

I S==a$ T fRia= (Higher order thinking)
1. Tiep o &I 2 310] RIRE FARTES o (e & q1 AhAT BT & ol 9T HidY o ST
%I FEAT T &gl (CuCl, = 6.023 X 10”2 2&E) (AS)
/n. + CuClz(aq) - ZnCl + Cu(s)

(S) 2(aq)
2. WU &M 1 &9 (C,H,) FH a9 (STP) ¥ Seeh? A fobel S a1d Hatf &1 & d aazy
2.4L 91U FET A9 97 Seeh? febe=l FHol Ja w2l (AS,)

3. 2.4kgUHEE B HIEASE FFEE | GRAfdd 6 & [0 E9Ten SR & ST
T AR I AET a9 (STP) 92 31 HIsTTl (AS,)

_ (s)x@m e G o e



3

319, §IR 3IR cIdvl
(Acids, Bases and Salts)

Tefl 7 9 § SO 3, &Y SR @90 & O T H S 6 2

AT TG & T 3 @E § @ee Bld & AR A [feqd & @ |
TEAT &, A7 B T TG o9 @ & AF @ \eqd &l 9d § dgadr &l

Iig 379 UET | {BdT I STl el WOl &, df 3N W+ | F &iH-
A1 e for &7 ¢ g 9, S 9 H et a9l
e Y IJE YA & T9T HM-H TUT & & T ?

®E UIhideh JeTd & SiF [ofeqd, @ haol &l 79, &l & [gaad v
FB Bl & FH TGSl & T H R 7 % Y A L0 3 AR AN &l
fIae &l ST AT &aT adM & o0 I gas & %9 § YR 2 2l
S - gk & SAarad $% Sl HEM ga% & o9 M n
3R TFATRAA S 3T 37 @Y & 920 H I9AR &ld &l

T ™ H Y 3T SR AR @l ATdAihanstl &1 TEa+ H| 37,
AV BT BH TEHN B &7 ME HABAY ol 29 T & JAad §
STAN 3 & TAEN &H AFIT Bl

@)waﬂwaﬁ%%?

forewa faeww us =2 ® ot former & @ & T Sar §, o Seiiter ¥
Hefera dYem 1 Y IE UF g% & ®Y § SUAN H forar S 1 e faew=
FT T A T TB T A9 ggrn, e st stefem & agieat «f ==
F ®C | IR T 8

e FRPR @Rl R kw2202 (3)




& A U T o= =
HCI
150,/ .
HNO
CH,COOH
NaOH

“RoH
Mg(OH),
NH,0H
Ca(OH),

1
2
3
4
5
6
7
8
9

=G X

I R AR & TEENE O

(Chemical properties of Acids and Bases)
TAH! % AT TARTEE TSI Bl Afciishal
- —

{5 7 SRMSTe 9 9 TR B TR ST, 2Seaalie 3T
(HCl), gewg¥s 371 (H,S0,), ife®w w1 (HNO,), ufdies i
(CH,COOH), Hifsa &3rEs (NaOH), &feso™ 23r@Eg [Ca(OH),,
TS £31eES [Mg(OH), ], 3HI=M &geaEs (NH,OH) 3 dreliad
TZ@AEE (KOH), HAsT: g [aaa= &l a9=ul

IR TS & HId ard TAH A0 3T Uds H Ued [d@ad &l Uk Uk
g7 =y i e T & e e Hi|
i. Ued @ § A fdend Tuv gaEn|
ii. T T@E H @ [oend ¥ 3Rl
iii. Y @ H U6 g5 WA TRA Sl
iv. I WH H 0% g S Iad Sl
A7 gREas & MR Hifeg S = difde § HAsT grad Hifdl

ATeTeRI- 1

o U & (EIEATN & Y AT b~ Mepreii?
o fIeIaM 37 & a1 A & Teanul

FB U UF E [STHHT WY SR 91 A7 %6 WIeH H gl gl I Cumr
Ta®’ HEArd &l

I, AR T



JMET &Y 39 gAdl & TYT FB AT B
N eer

Ueh WIed &l Oell § $B O & Chsl & q1 Uk AT 6B &
THST MUl TT I BT TAgal J Areh? TAH! T 97 & [0 T
4 g SINTU| 37 37 &7 BT GRIeT0T i o 10 39 IS o Cohsl
&1 UGN AT S Tl 2l
HIS & T B Jeau|
®Y2 &6 & THI &I Uk 9% J9dd 9 @& a9 HCl & 5 I
% Ths T AR T ¢hs W NaOH &l % g =M@l
AT ST Bl AT S | STE-3Te €1Z0 37 TN 39 e &
AT HITT 3R &0 & A Sl
AqTST AT @7 BT dd AN I+ T diforg|
s WEHEl § 99 HCI 3 7 wEHdl § a9 NaOH @ifstul gt
Tl H U 48 AWl U Sd? hid &l B3 ¥ gd My
e @ ST it 3F e @l |ie it
@ % O % T TEell g2 Y B THe Hifew a9 HCI 37 g
NaOH 2Ted g0 317 @i &1 |e Hifu|
3 R1eI0T % SR OY 39 I8 gENd & b 9 dMd Jerd-om,
T T AT AT T o, H0T Faw %k ®A H SUANT fRU S Tehd &l
o TUYFT HEGAM H T HT A - Heprer?

|ty e #Fitm

o FT Y T Sfraw & woifs & 7 g9% % SUERT * SAEIW § FHA § 7
AU AATIH | =T BT

o TN MY {9 e Tad | U0 Yok & HB IEIeI0l ail?
SR S TEe et i Hiaw 3R At % oo § i T e ae?

SN FRPR @Rl B kw2202 ()



UGl & A A AR AR H TR

(Reaction of Acids and bases with Metals)

@@:‘

e =T

AT TS T, b TAell, wid bl ¢, HHEl, qgA h
url, 99 HCI 3 e & ghsl
YU ¢ - 17 3910 SIgAR SO &1 @afed il
U I el H $% d9 HCI @ 309 38 N & ghs SNl
% % THel &I Tae U 319 T GEi?
HIg & I § BT Al @ T B yened it
g o [Gaaq § gagel &l a9d &7
U Al &2 HEEl & T % gagd & 9 2|
Y T ST
m%@ﬁﬁsﬁrﬁawﬁa&mgw%wwaﬁﬁaﬁ% g grad
%7 &Y fob @' H, &l
Yo BHEGAT & TS Akl I8 € -
3 + o1q - @G + BgnH
2 HCI @ T Zn(s) = 7ZnCl, w T H, ®
FE WM A9 7 3 59 H,SO, 3 HNO, # 387y
o 9 I Rgfaqadl § U4 7 <@n?
T & wEGAM F BH € Meh | M b 99 v, arg & Y
Udfshar &¥ar & a1 H, 7 Isfid g 8l
W@ ¢ 39 BB Bl AT B TEEdl TE99E 2l

N ) . T



peeems |

T WA § BB [5d & ¢hs dd? 398 10 T Jiizaq sgeRs
(NaOH) 2@®? TH S|

FEHII- 2 % 3T el B TeIRU 37 ST MI1eul &1 Are Hifl

39 Hrdfare § I A9 2@ foh SEfeid T H, 2 37 M weor fifsa
fothe ®l

Ie Ufaihdr =1 =9 § fodl Ser &-
2NaOH + Zn - Na2 ZnO2 + H2
(Fifzam fSide)

@fehe, T eTgen % WU TE AT T9d el 2|
FEME R SEAA-UTIA-HIEHE H 0T & Ty Ak

(Reaction of Acids with carbonates and metal hydrogen carbonates)
=

o T YIGHAAT weh? IRl A AT B  AHiTchd -

HITTT| U T AH 0.5 T s ‘%"g_: T o
Frare (Na,CO,) 37 38 Waaell BH 7%
Hifegw qeprae(NaHCO,) Ml
o &M Wil H 2 fel q9 HCI =fier 0,
o Y AT A I P e e O
o T2 H 29l SER, WO AR F Co, oy CulOn)
T yEEd Hifei AR S+ e & Fa Na,CO,
e 4 LN
T ! fopd el | B ATl ufishard Rrx2: Ca(OH), ferrr & CO,
Foret T 4 | W7 T TR T

Na, CO, , + 2HCI | —>2NaCl » T HO0,+CO

39 27 2(

NaHCO ,+HCL > NaCl + HO +CO

27 2

Iatatd %m ® A %5 m:ﬁ q ElaT%Fr aﬁﬁnz
Ca(OH), , + CO,, = CaCO,l + HO
(T%E am? )
e BEAA 2 STAES yated & W = ufafean g6
CaCoO, o+ H,0,+CO, =~ = Ca(HCO),
(T FeAT)

3T THIT Dl BRTERRT T 20 98 e M 6 argdag e o
[ JeiTon WRAR NI e fdeR 202020 (81)



T wEME 3T %G1 Uidishar &7, T daul, HIa--Se-TedEs 37
S ad &1 B9 39 THEME Ukt &l JE w9 Y A Y6 J e
AT BIEAME + 3 = AU + HIEAT-35-FAES + I
T TS BIEME + HT - AGU + BET 2 HAAES + T

ISR AABRAT (Neutralization reaction)
- 7

- (STMEFHIT) ATABRAT) (Acid-base (Neutralization)

reaction)

Uk EHAl | 2 T.AL a9 NaOH faeas @it i 399 U ¢
fHThda™ Tasw Sl faea & 37 &1 Mirer sl

- Iuged faerae § Ush-Ush gg didh o HCLSIeTu| ar 39 777 § &g

R SE?

e HCIZWH &% Ugad [g@as &1 31 &l g&| 17

- 3 TW & WA H Uh-a g8 NaOH =]
e T AN T gATT femrg am?
o T 3 TWEl I %7 § fC@mE a4 &7 HIu JHd &7

T Bl THATET H AT M0 &7 {6 HCI S 92 Il 3T 3189
21 W11 & @ifh NaOH, HCI & 121 Tl Ufafshan &cl &l 37 d &7 &l
T TETEN & I #l garT HCL 3 ¥ ol 37 f&@ms <ar & @i (6

e faora Y T &7 a9 JI1aT 2| U7 &l & (9l 7 ord 37 &7 & 49/
ST Tk &1 &l €, 39 B9 M9 Uer I o -

NaOH =+ HCI =~ = NaCl +HO

e THE™ME UdshaT 999 Ush ofd o7 & Ufdishdl &7, @aul 3AF

S USH HId &, SSTEIMHI0 Udishal Hedldl & AT Udh SEMIHI]

UfdTshaT &l W9 YR I for@r ST

|ty R #itm

o U=IfE Iaeic ¥ e qared sy § o & ?
o & AT YT Iaeic @A § af A9 & 92 A g wre i sfafwar gef?

N C) . T



TP RS Hl 3T & a1d Tidehd

(Reaction of acids with metal oxides)
- 1]
-

o TUH dih? § HB HIT AFES (Cuo) Weh? &T-EY d] SSallieh v

@A g0 fRarEul
o [g@aE & T & AlE BTl
o U HUT &I UIhAT H FT &0 HI?

3T S o dieh? | FRad dwrae-aieaEe, a9 HCIH ga- W7, faeas &t
AT AIfd-837 & AT 39 &1 BRI € 16 ael 9 Bae (1) FREe a9
2 | ATURU: U 91gdid SRS 3R Uh 37 & d/d &l Jidishar 29
U TorEl S

UIJAT STRIEE + 8 = @au + 9

BT SRAEE A7 HCI & 4/ afdfhar &1 TEaes THewI0 e,
Y Hgfad difal

TOged UTARRAT | eNga SIIES, 3T & A1 Ufdihar &7, @aur 3
S &A1 Bl T8 afdihar, ®Eear-5 H ga T UTdikaT & 99 © e
AW AR 3T Afdhar &id 2l
o Y FHAFBAT 5 3T 6 F w1 Mok " bl ?

SET ATAThaTl | a0 37 e U 2 & Ml 91gdd STRIEe 3R
A SRS, 3T o H1Y AMdihal &3 9 @a0 ¥ Jd ad &l 3T
ZH ge M - M {6 agae 23eEE & aiE Agad SeEs |
MEides B9 dNE &l

AAGAT ATRAEE H AR & A TTdshal

(Reaction of base with a non-metal oxide)

BHRERAI-4 T I HEAT 2E SRS AR FAlSEH ZREe &l
UTdiohal W §l BAEH SSRMES Al U6 & &, HEd 23 TaEs d
AARAT &Y, @A 3R T U&H BT ¢l I8 3 Ahdl & T & 91 37
3R o & d/ A7l o1 29 I8 M9k M@ed & [ dad 2 SRR ol
Uh AT STFIES 2 @ik a8 Ui &9 T 7 & qemo: a4
TG ATFAES bl &9 H 37 2

SN FRPR @Rl B kw2200 (3)



T e e T

o ITTHT A1 TTETerAT &1 M5 & foraH HHI: ATHAT e, ¥ A & faeg=
gl afe e Sawr e forewa U T S A 9 TA® qE-Adr &
faerat 1 & qguT ?

o WH UF WA, UTY F AT WAGRAT FTAT § a7 HAET 4q IJAfola giefr 87

o FAMNEH FT AMH TY TTFANRD 37 & AAGHAT FIA X JagaTRe
(effervescence) I BT Tl T A€ & SAMPIT W TeAdT g8 AW &I
AT AT T 3T T & Oy A R o IR R} sw whilE % g o
s g fafee o [Affa ffs o Saftem weee gem

Al § T FHTAT %? (What do acids have in common?)

ot [Tl & 3T <@ o6 oFd & I J01 T8 &1 J=eTe
% H | A AT BT o angett ¥ oF ThAT &Y U7 g I
2T &, ZAfU UAT ydid & @ i el orl % U e v que ad
T SMEW, 3G TH Uh HRAGAN &) I8 3 0 & & oo 6 “TZom &
a4l AT o7 & a1 =&l

e

T Uebled, HCI @i H SO, % fama amzu)
a1 faf= 37 % [eegd™d dr &1 SART-31e ATREE S & ALY Al Uh
3ee ¥ J= g0 & AR 39 3fec & UE 100 e, die? o IRau)
ARt % G AW B 230 A & AC @ § iU faed fagga aRuy
AC = qqut & S fo=r-3 § ggrfan e ® i forad us
230 are AC (P }_]:‘O']l”' ) wﬁ%wwg@ﬂ %l
319, $5 a3 HCI §i&7 ¥ =rfau i fagga
é—_"": qR9Y AEH i)
o Y T IT?
9 H,SO, A 3 Tehiere & [oera d

Je FHEHAT 0|
—— 3. HC! fawmr o T T IEAIT B ?
[ Graphite rods © :
- ) Greehiterod o o T il § g e A

o 3: @ § el fer fagga Y 2 o ge9 haw o & [aead §
FT FATET FLT &l

— (40) xFan A, AR AT TTw



TEITSTA BT 317 Ueehleld Si7 Tbid | el aed &1 TehieTd 2T I8 getar

7 f6 = faeee o faegd venfed 2ian & ored fa@ee § 31ae (ions) &1

g R 99 I A faeed § g9 & a9 [ead | [9egd ganed Bl 8l
HC! foeas H RYd &M@ 39 (cation) BRENH (HY) &l I8 S91dT &

fop T fa@as | (HY) STa9 S &3d & ol I 3T 0T &1 %Il &l

B 3R TwhlEld & [Gaa § ged Tepniald el g1 aifh oq9 H* 373

el Bl TR I STl B 9 I Rgd (HY) 3Ee &l Al &l

&l’lﬁ Eis U1 (Properties of Bases)

A q T THEA %? (What do Bases have in common?)
HIIHETT-7 3T & Gael H a7 S TMegy EZeEe, harsay Egenss

oMfe @& faeas & 91 &g

o I Teg YR BN 7
o ¥ FHRBANT b YNV ¥ AT F1 Feh "~ ehlel ?
F I A T el A T F7d 27 R0 29 T TR0 R

(Do acids produce ions only in aqueous solution? Let us test this.)

| fowmemas Lo

U g%k el | 1.091. NaCl difra)
AT WA H FB A8 Tel[1H 3 S
o 3T T M0 HI? T MB™ A H BIE T I el &7
e ATkl & [0 33U 89 Uk IHEMe THEI0 o]

2NaCl, + H,SO

2HCI, 1 + Na,SO,

40

TATd T T HAIT: P 9UT 79 [Weqd ST ¥ 9907 st fohd
[T T H [end ST & 3 dEerm?

o T & MIAU H Y FT Mk e’

g T s e o 9res HOI (B39 diiigs) o [l € alih
M <@ € % g [ewq 9o &1 3 98l g8l o HCI &1 Siad
[T S & il 99 Al e ®RTA, @@ &l Tl

HEATIF & 10 GEAT ¢ S J@9 § 0 aiferp =1 af goford 79 &l
e g4 (drying tube) TTHH FAITEH FARTEE &l 3HE AR Jaled &
W I T A

SN FRPR @RI B kw2200 (a1)




= Ga) X

o I AT MHM oMl & @ W M T IRaas &l THEMEG THIHI00
forer?

Rra4:HCI 77 #1 318

™ el & R 9 SdAd e didl T8 9d ol surafd | o
(dissociates) & EZIST 3T I H¥dl &l O ol Tgarafd § HCI % 317
&1 T =i &mml

@ H HCI &1 e S/ & 1= 2

HCI + H,0 = H,0" +Cl

(aq)

TIE AT, &7 STEN &l d7E SURYd T8l &1d &l 9 I & 3T &
Y FAGH 6a1 TART 8522 3E Sl U&id HY & 4 H 6 9« & T3l &
A1 2 2 2HE o0 a0 H* &1 25ita8 (H,07) 3 &1 JfaHie &7 &l

H* + HO - H,0*
M9 Hien ® b o, a6 H O ar He | S ad
33U 9 &Y € < b T BN 99 Uk 47 O § HAdT 2

H,0

NaOH() _— Na+( +OH -
s aq) (aq)
H,0
KOH 4 K* + OH-
(s) (aq) (aq)
H,0
Mg (OH) Mg +20H-

(aq) (aq)

A, & AT



A7 B T H " W EgeEEs (OH) AEF 3a- Bid 8l o |
FAAsE Pl & “Uehell ®ed &l a9 a7 9@ § gaqeia «el gl
Be(OH), 5@ ¥ 3@ gaei &l
I AT 4R AR § PO W 0 WY
(What do you observe when water is mixed with acid or base?)
| e 9 e

U WAl § 10 M. J@ @il

394 A% H,S0, & %8 42 ST 317 T2ael &l Gr-41 ga1Ey (swirl)

-l Bl A WYY 3Rl
o Y T U HI?

e T I& HWHEUE (exothermic) T AT FHIT &% (endothermic)

HU % YA H ASIH 226Es & 3udr H, SO,
& M T BT 3R 3199 Fremn &1 R s

Wl § At H,SO, a1 &% HNO, &l fHerd a4
e &AW AT AUl | H 3T -4 e g
@A AUl gfe T8 ofd H Ja [MamEn a9 dar
TN A9 39 B @ IV a1 § (splash) 37
ST 0 THIEET 21l &l S T9T % TH & | P ———
Tl ged &1 HAEA1 2l ¢l Ais H,SO, & add  aiger a¢ St #7 fag
& g gdmaHr & e Raul 99 /-5 | adrn @ g

T AR G & S 9 =eH 92 @A (H,0 OH-) Ui 8 21 &4
21T 21 39 Uk &1 a9 (dilution) Fad & 37 a8 o= 37 & g’
FHEdd &l

o I WY HCI, HNO, 5ot % faerai # sty o7 qorial § <7« &% atfirs et
SE THIETA ST IEHE FIAT O AS 9 § FAA L

o A F TIHW (dilution) H A F T FHATT AT ¥ Y A A 30%A ALK
T gaTe Fi G o 87

SN FRPR @Rl B kw2202 ()



T Y 3 IT A &l Jaaal (strength) & HEqT HI7
U B 1A &Y

I AR AR & qIeAd (Strength of acid or base)
- e —

U AR U & AT Al S B o [0 TIe]

a1 di? A 3R B i)
EﬁEb_{Aﬁﬂﬂ CH, COOH (acetic acid) flifoT0 3R éﬁEbTBff?'lﬁ.
HCI (Hydrochloric Acid) @ifel
TopaTeReITg-7 | 291U AT TUHIIT FARIT it TR g1 faea=t
4 HAT-AA [gegd gened sl

o U AT AT FHIT?

e 3N Sl UREAH @, FT THT BRI TATII?

Y W T HCI % famam | aeg Sifers Uale™ 2ar iR uiifes
T & [O@a § god o THIST d gl HH SRl I8 S91ar © {6 HCI
fomem & aifer oM 2 § ok ufifes o | &9 2 8| HCIH aifas
AR @ AL & Aferes H,O* 3| Z8iey I8 Jae 3 2| 59 fh uiieen
3l § H,O" 31 &4 & o %R0 T8 el 37l I1 &l07 3l T (weak
acid) 2|

SUYR TATT &l 37 % M 9¢ a9 NaOH (sodium hydroxide) 37 a9
NH,OH (ammonium hydroxide) R HITeTT|
o Y FAT 7 I FEIAN BT HHAEZU

T& HrErew g (Universal indicator) T 3T @l JaedT i STid &7
& 0 SUART TR STt &) el Ta, 3TNE Tah! &1 [ 2| Ardtem
A% TESOH & EF & [ Arsdl & &2 9 f9=1 37 gotan 2

pH AT9A (pH scale)

Ueh [9@a | 229 STEH & Gisar &l pH 9199 ®ed 2| (&1 ‘p’ &1 1Y
T Qe (Potenz) 3 STHA T T H Ure~f 1 319 € 91ferd (power)| pH 9w
T HILT0 G & A7 Ueh [9@a & SFeiaal a1 el &l grad &ear &

_ xw & e A mam |



e faeas &1 pH 7 21 pH A199 97 af¢ qed 7§ &9 &1 o I8 ST
2 o a2 faoem ot 81 S8-58 pH 9 7 9 14 9% gedT & o1 98 Ueiid
&1 € fob 39 [gerae § H,O* &l 9ed 37 OH- (g @l %Al &l & 2l 7
T aiferes pH 0 91T & b a2 fomes e 2

=1 ferr a1 Fveron aifor) o 10

o7 10° 1 10,040,000: [OH]
1&
Neutral
12 o ]
o 10

107 107

FRr6: @izar & a3 & H',, ST ST OH

R T
pH &FTA & SYART H Alfeterl H [T 70 [qerae &1 pH A1 &1 9i7e707
I
e TN T dlfeihr-2 & drEy @Y | | i)
qrdier ga% & SUANT & &iaq 4 § pH & @ -97 AT T
il

e 37U & MIAUN & MW ¥ 9&rd &l 0T gaRyl

SN FRPR @Rl B kw2202 ()



ATTeTl-2
Rl iU Q[
HC!
CH,COOH
NH,CI
CH,COONa
NaHCO,

AN
NaOH

AT STl - V\‘
GG

T 1 ¥ W\

FTHT

THIER T TR SN
qA HT ITAT

W 7\/

TR ardq st (aerated drink)

e ()
AR (Ao & 919

O© 0 39 O U» B W N =

(U Y
— =

O Y Sy U
N O L AW

' ST LR

—

eftor LLE _aiii WadaVam |\ B T&aq )
o R (o]

for-7: wrdta® q=# A/ =T <7 & g pH 77

3 @l gaadt H,0*3r OH a1as &1 Aisdl @ (7 2@ & s =4
feTa S &1 &l Ale A Aigel aed HC! 3 CH,COOH (2grieh
I AW UMATew 3) o U9 & [afe disdT & £ge SEE Ui &0
s H,O* ™A & ared 37 Uael 3w AR H,0* % &° 3R & drd
AR I &0 3T ded el T AT 3G & qARA e HIH-8 o & & A
HIA-H &I & E|

— ((48) xFan A, A AT T



@)wemmﬂ%%?

IR A &Y & arg e
H H* &1 0T ofa &1 e &
forg IR=EE (Sorensen) 7 pHEﬁ
HHAT H T ATl 3/ pH H
HHeqdT & H0 faeaat & [HY]
H TH AT (molar) & 7 TH
difea o = R

pH @9 0 & 14§ € pH, H*
#T WiEgdT TF 9% g IO
pH I §1¥ IX LI s &
HEAT TF HATX gt gl 7 &G
q ot & H* &7 gigar e §
IM(pH=0) 31 104 M (pH=14)
T =TIt & S § A 1 R
8 # amHT faea=i &1 pH HIUA
FQAT 4T R

AT FT [T —

ag ® CO, & |
Tgferd gg 9w
art (H,0)
g AEAT TA—

wEH T —

afder =mer
(NaHCO, faera)

R sEiAT |
(NH,)
R fade=
(Na,CO, fawam) |

g T —
(NaOH i)

fII'II[IIIII|lII[II'III[IIIT[IIIIIIII.'I|||ll']fl||1£lll|'|l|l|I'IIIIHIIIIH'II'I

- WSy

=T

A &1 ¥
beer
coffee

e

g
SE)

TIATREH T

g [Mg(OH),]
IEERE

frx8: pH 1 9% fAeaat

FT &7

IFE A | pH 1 92

1. 0 N AR A pH TR (sensitive) B §?

T AT Sie pH % IR & &k qRacd | Siifad ed &l a1 &
T &l pH 5.6 § &H EA1 € 1 98 371G 9 | Heeldl &l 99 98 7 9 1
fedt § gedl & A1 98 S6l % 9T % pH & %l & %7 3l & o1 T Aeal
Y S mforT @l Siee (suvival or aqatic life) &l EESISIES

o T N S U WX HT pH AT FH ST &7
o Tollg Uil § pH #T ATISHaT FH F41 Bl © 7

SN FRPR @RI B kw2202 (1)




2. F pH & IR &9 W “‘§9-21’7 (tooth decay) Ehan 27

Ye § pH & &7 5.5 &° &9 T &d &9 2rar &l afd &1 UATHe o
BT BE%E H 991 €, 98 39 SRR @ 949 g€ A €| 9% Ul |
T &1 BT 8, Wi o7g @ @l pH 5.5 9 &Y 2Id1 & 9 98 el
(corroded) &9 ST 2| He H Reord Samy, I o7 9o qered & Mo
T I 3O~ BT 2| THHRT T BT TEH T SUF TE £ (o &7 av o
3 & 9gATd e & AT HIAT AUl R B9 ¢I-UE, He H oAlUd ov
& T BT & AF T TN Sd-e9 &l Aehdl ol
3. U9 U= 9 § pH :

Je 98d Ud® @ T & [ U SHISHE EEaIeh SFd hl SIed
FIAT & TE A I G B UgdAIY, M9 HIAH & 9raq BT |
TEIdT HIAT 1 STEHI0 hl FAfd § SIHIgE Sifee 37 I el §
Wwﬁaﬁ'{ﬁm(lrﬁtaﬁon)ﬁm%lsﬂﬁ@fwﬁ%ﬁﬁlﬁ
AT &7 579 UelTds &1 SUANT &ed &l J Uelds STqI9™ § 3= gU 3iferd
I HI TSN ®IAT & FISTEY 22eEs I (milk of magnesia), Th
7 ¥, 38 {0 Steae Tudn fear o &

] w12 Lo

U de? ¥ ag HCI W0 37 389 2 a1 3 94 M@ oiid ga9%
U] @@= & 3T &I A BTl
T % A7 § Ul awie &l ol SMau| 379 fa@as & 371 | g0
qfved @1 SRl
o [q@dd &% ¥ H UREd &l HIUT T &7
o T 3T 2H WMHAT &I TARME TFHHI g bl &7
4. g § pH
drel @l 39 @ gedl & U Uk Migad pH & Adedl (range) &
AR Bl &l Ueh Ue &b = gadl & [ 38! et &1 pH 3
&A1 AU 39% [0 A Wl & $B T4 Tk &2 = b |
Z9NMT SET 39 SHE! pH A HINTUl o9 g |1 Are &0 i e o=
# FEr § S qGi o ggdl 2 @ R
| e 3 L
U e § 20T, el @by a5 el Ol 2ifeu| S stesl ave
Y BIMT ST @S & g T ! § difoy| 3 @9 &7 gay
g Al H @A)

_ (e)x & e |




Z4 @Sl (filtrate) % pH &I TEE® 9% & I T A0 Hifod|
o o i H T 1 oS ge 3 e ong o fed  pHE A 3
q R Tk - e ?
o TopH URTTT | fhH 379 W &l ST H Bl e2lEs (quicklime)
TN HAIIEH HIEE B START B &7

Tl SR TGS A A% & [0 TEEE 47

(Self defense by animals and plants through chemical war fare?)
T AhT BT [T JYTRdl 7 S A1 27 qY-HRdl U 37 DSl

& ST 82 37 TAeT Bl 8l e 80 TN U &kl &7 o9 dihT His

T 9 ed el ¢l Jed dren (99 9e1) & =6 96 a9 9l & byl

(hair) 919 g9d & 1 JUNRES® o (BH% 3T) Y97 el & g saod

% HY 3% B &l

o TN IE i 2 fh 39 WM W 36 91 (dockplant)éﬁ‘ﬁﬁibl[
[T TR0l g8 9el S § Jed 99 % G- 2l 2l 2l

AT % AR | AR AEQ (More about salts)

fose favmT § oo 9o & o T 9 § e fear & & us
3T 3R A % TEHIMEI0 § a9 &l SEU 3| &7 @aull o [FHI0T, o1
3R WM & 9 I H Afgs AHHRT I &l
AU F IRAR (Family of salts)
-_
ﬁww%w%ﬁ@m
SHIMEH FARTEE|
SO @EUT 3T H UTT € A1 T I gediHul
T &S 3T TS ISl ared @a0] Ush GRar & Hedd &l
T & fo1y, NaCl 3 Na,SO, #if=a¥ & IRar H &A1 &1 290
@ NaCl 37 KCl FR1ES %1 9Rar 2|
o T9Jad @aU & fobad uRaw F?

e FRPR @RI B kw2200 ()



—Goo) X

U & pH (pH of Salts)
T
- I FNEE, EHIMIH FARES, ®7 Tk, AMsad UK,
SEIEH FFT2S, HISaH B2 dwEme 37 Af2aq ®Eme &
B T Wil
3% SHad 9| H =i
foferd 97 § S dite|
pH 997 & pH F1d shiforul
3% 3T, &Y 37 @aul § Eiidhd it
3 SR AR A MG @@ui @ 9ean-|
T feu U aifeer § R #ife|
pH A AR IE

1\\

Tad 3T SR JTW AR % @aUl 38T & & 3R IR pH I 7 &l
A2 s R 1 0~ e e o 2 o B s B R Te G ) s s (2
T ®H BT & Tad @9l S efT 3 ¥ a9 9T @duT AR B 8, 3T
S pH 919 7 & A& & 2
o &fiUT 3T AR efiUT AT W a9 WAl T HEdld &7

70 GRRAMT | @@ &7 pH Tafed 3 a1 a7 &l Jaedr 97 M7 &

2l
AN & A TAANE 9219 (Chemicals from common salt)

3T 3T7 o & TSN § a9 aTel a9 & Al @aul Hedld
| Tau fIegdRel § TEEE T &l 39 UBR & he qdul € Wik disaH
FANTES UgE 2| AsdY FarES & A 996 I1 ¢ad dee 9T ded 2
I & HME & g8 & [0 AT T9% &1 SUANT f6ar Sam 2

TSN I | 319 gied @aut 21d &l 399 9 qieay Fdies T9E A1
T 37 98 T AaY YUE [hAT SN Hohal 8| 319 HeE & Med 99T WY §
T El 29 STgaT % T2 HIOTH SISl % BT ¥ I & e £ 39 HE
@I HaT 9% (Rock Salt) H&d & HaT T9% &I FRAl a9 a1 od g4 Hd
H T % PP AT @ T4 HEAW Bl d7E T THE H @ (coal mine) F
BEAGRER

T, AT AT



AN THE-TEEA 1 Feal aer 2
(Common salt — A raw material for chemicals)

AT THH 39 & Saq & &3 Jerdt § Il Al © ol qisan
TIIFAES, d1hT ATST, 4Ta ST, ST qres? i 3w uerd| ofeu &q
G IE GV foh UH USrd @l IUANT 3k dSrdi ¥ by fRAr S B

I TF 9 Qliea9 2TEEES

(Sodium hydroxide from common salt)

TIT=aH FA1ES (brine) % Awd [a@as § 79 fagd vamed &l Jwr €
a1 T foeved O Hisay $SEEEs a9 Al 8l I8 Ukl wArl-3Tewhd
(chlor-alkali process) H&@Ml & lih T&l T FART & FAHA AT &R &
2T TZEIEE a9dT &l

@)wmaﬁ%%? _
THF-EATAAT TATH HT TA® 82 AT A & & ?v
¥ Ve

AT THF W & @G % qSaT g TH7F @zl
aﬁm%qﬁ@ﬁaﬁﬁ%aﬂ%ﬁsﬁ'@ﬁw‘- l’

e g §1 | @Ted e
SIS WY AT AT T F (3 )?rﬁ%%r 1=,
qAT AT AT FT AT Y A F UFAC TAF
TEEET & Bl :

Wmmsﬁ?ﬁ%“m@m—q‘”%aﬁﬁ
AT WL 7 Aoer & &9 H CAHE gawe’ &
qR # FAT &

E

p— !
1

I F=

ﬁ

YT, WRIA, ﬁ'ﬁ? F & W GETEA, swimming pools, PVC, argett ¥ I\ &1 e, soaps and

o smifaaT disinfectants, CFC’s, pesticides detergents, paper maklng artificial fibres
e ufte, @a B AT 3 ¥ fas ot (CaOCL)
I FAITES, AT, TETeT R fadem g, Fust &1 fadem

Rrx9: el gerell @ 5&T T

0Tl qRPIR SaIRT Fgfedh faa=ur 2020-21 @_




fa=- 9 7 g9IT U [ Sl | S BT & 16 UAIE 9¥ dli 9,
HAE T T 9 SN AifgT 2EeEe &1 faaad &l AR o § F e
werd % TUEET T gqmn T 2
[CrEs T’f (Bleaching Powder)

Y A & fop Aifea™ FRES & egdeol (electrolysis) & FRM
T T BT 8| FA T 1 SO ST e, & T § 2 2
% T3 9 W FARM 6l JaTled &I 97 e qres? &1 FHr & &l
fer?t 9ot @1 g CaOCL, & 3 g5 T &l g1 [Ca(OH),] 2| Wi ZHe!
TSR HIEET Afed &l

Ca(OH), + CI, =  CaOCL + HO

T U F SN
1. I% BFTA & TEANT § Wehel i el @l [Giad &I & [0 37 HIs

% AR § HUH qUT T &1 foiaid %3 o ST fhdr A &
2. 3% THENE TENT § 98 SRIHI0 Usic & w9 § IYART 2l &l
3. UM & 9T H Ses & HHH0 AT 3w & o Sl Al el
4. FARMHE & TG § AHBHRS & ®9 H IR 2

AR T (Elﬁ &l Fﬁ%‘l) (Baking soda)

iR HIET BB ISl H T 9 o [T ST AT &l 296! TS
T Aifza™ &g #Ere (NaHCO,) a1 HifsaH-az-Fare &l

NaCl+H,0+CO,+NH, - NH,C/ + NaHCO,

HEGAT-14 § 90U U f9fy ogEr g8 W o oY Hisgq a9
HTEe %1 pH ST ®IA? T AT A bl IS 2 & o7 NaHCO,
T TYANT &I BT BRI FATI] ?

kT |IST Ush Bwdhl STHAW® &l (non-corrosive)

QT YebTd 99 396 TWH eM 9 = ufdiean g 2

2NaHCO, — Na,CO, + H,0+CO,
GIIER L %@FFI FIEE % ITART (Uses of sodium hydrogen carbonate)
i) Qe qI2=?, Akt A= iR Bwh Q@Ied 3R SId URATCe 3Tl M0
g 9 Al qIe=? @1 A [6dT ST & a1 9l H HeEn S § ad,
=1 ufafsean 2 &l
NaHCO, + H* = CO,+H,0 + 3% %1 HIISIH @40l

_ ()x o & e mam |



idishal & FAM MG #Ed 218 e Tl a1 d% 3% 93 3R
Ao TSl a9 % MU JERE 2l
ii) dfsgm-ag-Ere Ueldg @1 4l U 9ch &l g8 gqrd 8F & HRul
AMIE H 3% 3ATH Id B W IH MM %Il 2l
iii) T& AME-37 3TRT 27 (fire extinguishers) & AT § TUAR 21T 2|
iv) I &wh UfcH< (antiseptic) & &4 H 97 % &7l &l
q1ae |Iel (Fﬁﬁ?ﬂ EEI'GI‘ﬁE) [Washing soda (sodium carbonate)]
U AR wEY § S HifSgH FRES ¥ e & &l 98 & Na,CO,. 10
H,O (4ma |r=T) (washing soda) 39 3@ & o 9T A12 &I TH A T
AIf=aH FEME T Al &l AT HEHE & hiedsol 4 9rad el
U BT &l ' UH AT @9 &l
Na,CO,+10H,0 = Na,CO,.10H,0
AIETH HIaHe AR ASTH SZH HIare 3Fh HAEiis Ahars &
o0 TUART T El
A JIST & IUART (Uses of Washing soda)
i) Hf=w HrEe (9T |21 ®iE, Jg- 8 SN & 2edrT J JarT
fopem ST &l
ii) g 9 & B9 § H=AT ANehi & H0 § TG0 {61 Jrr 2|
iii) I8 B¥ Ige9dl & [0 Uk HEE Usic & BT H SGANT {1 S 2
iv) & I &I R HORdl B T B &b [0 I9FET 2l
e 10 H,O & g e &7
e 1 IS Na,CO, &I 7H (wet) HIaT &7
e T 39 @aUN o AT (crystals) AR H %6 Bl &7
HBY & ST B

BREAE 9 A & HepEs

(Removing water of crystallisation)

T
U 9% TETl § $B BT b HOTH ©h? TH BT
TH &I & UATd ST B Tehe & 3 § 1 IRadd e’

o T AU U Tl & [l U¥ U &l &l &l <@l &7 F Hel § 3M?

e FRPR @Rl B kw2202 (8)




TH I %6 U9A U B
Fehe § 2-3 92 I ST .
o T F MR FA? R R Boiling —&

FRRE 1 A1 T G 83T &7 & Copper sulphate

3‘:@% HIHAT I=h (1C] 4 crystals
T AW HT FERe & AT H T

TEdl Bl 59 fhed @l Y R
AT & &7 9T e 21 S 8 S
g HA%e @9U g &rdr 2

g AT & A fRAT ST ®
a1 SEH AW I feErE & gl

Ul % Udh 3his 9 H U
ql & ST Sl Misad T &
TR0l T T Hhed &l WW%Q%@W (the formula unit)
Y Ufg 9T % 1] SURYT B1d €l §2cE hYY Hhe &l THEME O
CuSO,.5H,0%

AT AT ZH U9 1 I & H FeH € foh Na, CO,. 10 H,O & & -9
£ a1 T2

WWW%WW@WWW%IWW(cwstaD
H Ml % &1 A € 3R 28 g & CaSO,. 2H,0.

S0 BH 3T @G0 &l YA &9

WRR AE TRE(CaSO, Y2 H,0) [Plaster of paris (CaSO, %> H,0)]

8T TH &7 W, CaSO, 2 H,0, 373°K T FAlYEH Fehe &4l BE5e
(CaSO,.2 H,0) 5 ST BI=dl &l I& We? A% WHE hHeddl &l T SHedi
AT TC U 2=l &l S & [0 @Re? @ § Heded ol Ry &l @re?
T q%E qee? (o) Bl 9 9 Mam ¥ g 3 fIed a=an &l
CaSO,.2H,0 + 1%HO - CaSO, 2H,0
(W7 1 wier) (From)
AT : el TN BT AT AT Ghredieh?0l § Her{l &1 &Y & &l
o T I T a1 3Me (1/2) 310] T I &2
e ZHfe forar e € @it CaSO, % 31 T ZohrEdl, N & U% 3]
&1 75 & 2|
T & W G, Tode & Al o7 9de &7 [he a9+ &
0 TUarT 2@ 2l
o HAITT HAhE sMegcd Bl e 3% IR He & [0 FHB JAFBNT
I &I B T Bl
— (ea)xmm  w, aw e |

> Test tube holder
Water droplets




AFAF, qAF, S, &Y, T faend =7 forewe, s,
ﬁwwaﬁwawaauﬁa?wwnﬁm, T, T,
T T, GAA &Y, FAAE G¥aAF, pH I, G, TS,

qier ez Fav, BreiFTor FT T, TR ATE R

o 3T-aY % Hehdeh, I o MU B S 37 T &R &l IURATT & AT

o wE N I O TH | HY (aq) EF % ®ROT & 3 A 07 OH (aq) SN & ®R B

e TG UF AW U B WHAT BIAT € a1 EZMA T o Bl & 3fF @9 T MEiT g6 2

o TIg 3 UAIT HIEME AT UGAIT ES0 HIaMe & H1Y UihaT SIdl & d Gd @0, Ha--33-
MFAIEE 37 o« MHd g 2

* T H IFE A AN [Gae [9egd &1 Hared Hid & s J HA: FSe AT AR EIRES
MO T I &

e 3 3N W &I YWl 38k pH 9 F Fd 2l 2l

o UF T fawas @1 pH 2| Safth 37 faeem & pH 7 8 &, SR e faeee 7 9 31 & 2l

e TSI WU 319 &feh Siae & & &1 319 pH &l &9t § 21 &7 &l

o TZ 3T AT 4 § UM (e 1 UThAT &l ST &19% Hed &l

3 3 o7 Ush gAY I IS I 9T a7 o 1 0T B &l (S
e 9 (TFedlienton) & S 98 & O @auT o U 36 O H AT 9 & ST o Hivad T 2l
%ﬁ%ﬁﬂ?ﬁﬁ?@ﬁﬂﬁﬁﬂaﬂﬁ%mmﬂﬁﬁ%l

mﬁw

I HHTAT T ‘F!ﬁilﬂ (ﬂﬁlﬁ?ﬂT) (Reflection on Concept)

. Waﬁiwﬁmﬁﬁwﬁwwéﬁ% T TohaT FOTET & a1 Huel T El (AS1)
AEET A [G5gd @l Jaied #i Tel w2 87 (AS2)

e oo BV 99EEd 6 Ol § ST faeas fOed &l vaned & 2l (ASS)
3G g T Afedl | vared &M 99 AEdl 6l FAa-otiad q9iad T 2 q9El (AS7)
qThTT UT3SY T &7 I heh Bl Jg AR Wl & 41 27 (AST)

I @HeaaAT T ITART (A pplication of concept)

1. d9fa fa@ad A, B, C, D iR E &1 99 A Hodd § T007 fopan @ ar wAst: pH 4, 1, 11,
7 37 9 3 §l I B fawad gl (AS1)
(a) I2EN (b) T HeAdhell (¢) Tae A (d) efior 31 (e) &for &mdal
pH & RN H | T9k 23/ 3TEF &l faiau|
2. He & pH5.5% &4 &M W Eq-a9 i 2T &7 (AS1)
3. U a9 g9 H Us gedl dfhT |2t M 21 (AS2)
a) 98 a9 g9 % pH 6 %1 gkl AV Fl g9l &7
b) I2 T, T a1 | fE THT HT Wl &7

SN FRPR @Rl B kw2202 (85)
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4. WY % Wre? & 99 Ied (moist — proof) [Esd H FURd @71 AMMEU| HRI T9AU? (AS2)

5. ASIR B2 wEAfadl § T @ & JHieEd R ditad) A wEaar § HCL3R B 9=l
4 ufiffeds 3T Sed| SHT 37l ol qigdl T99 | 68 wEee 9 BT (fizzing) 1fd digar
H & & ofF =17 (AS4)

111 S fiaw (Higher order thinking)

1. o g9 &1 pH 6 2| 381 § ggee W 38% pH # ufiad a1 &mr £7(AS3)

2. 977 %S % IYANT ¥ T WF Uk Tohddh H da HIT? qHEUl (ASS)

il.awﬁammﬁﬁmmwww 2T 2| [ ]

a) g b) & ) RS (AR) d) @

2. o faees | [SATeRa@e o &1 37 ..., T 2 [ ]
a) drer b) &1 c) TmEr d) s

3. & % Rufq |§ Mg S &y Y [ ]
a) AW b) e c) @ d) e

4. UF [qaT @@ eHd & A wIar €, 9 S8ET pH &l q9EE L [ ]
a) 1 b) 4 ¢) 5 d) 10

5. U% [I@aT Fad MU T2 6 W b 1T UTHAT BY, Teh TG ol & Sl I o T bl T a e
AT T [ ]
a) NaCl b) HCI ¢) LiC! d) KC/

6. A TH a7 I | gferd & o1 SHHT 19 a1 87 [ ]
a) SEHIME&I  b) & c) T d) sl

7. ™ H &M el & 0T ¥ WM 6l e AT BN e [ ]
a) TIfZaH Jamehe 37 Aeh? 22 STFES b) HC! 37 NaOH
) FANM 37 ST d) HNO, 3 Hifeam-g-hraie

8. "R Hehds & HCl (pH=1) &Md 71 § ggam| [ ]
a) AW b) T c) g d) @

9. Tfefad § ¥ ®NY Y[ &l &aTs TR0 & SUdr § I i Sl &7 [ ]
a) TIgAlcH b) THTSIE® c) TwIhE d) U<rfes

10. SIFET 19 &1 SAIEA &l & o1d JeeeE, HCl % gfafear &l &7 [ ]
a) g b) SR ¢) HET =F MRS d) BIE T B IUET TaX

Tt ST (Suggested Experiments)

1. JIe T8 STABIE 37 THE H 22lold Idl & Wit 3w 3Tl § aiighd el [hal ATl &l ZHebI
fag & & F us wE-fafer & g9emEdl (AS3)

2. U UEd % ‘TohEedienul J@ Al 1 AL §7 U wRiead ar d9sEul (AS3)

IS ER ﬂﬁﬁwﬁ (Suggested Project Works)

1. 319 39T TIeeTal/aR § U S & [ T8 ¥ &1 999 &F HIF| Feel il Atg-92ad &2
U Fure fatam|

2. & Al FeAAT AT Bl &7 39! AHEET & [ pH 97 &1 Jerddl I AfTad 991 gl &
AfeEEY STl T7 W THh RUE Ja1 Hit

3. s Sires qer el &% fou pH % "8 &l AMdT UhtEd st

4. BT Tohe BHRIERCH & WRCY 3MF URH &l 6l A1l &7 AHHH UHEd HifaTul

_ (s)xww & s mam |



4 =

db eRIAdd U2 YbIQl &bl 31uddol
(Refraction of Light at Curved Surfaces)

HB AN 6l TG o [0 A9H &1 ST HId g4 a@+l qH &l J31 &
e 9 Bl 3@ % [0 BIC SEd «F @ ST e 2l
o T MU M T BT HUT U 21T F Ta 27
e T 3MUH Yoo & 00 UGN § @0 S 7] 95 &l &g 3797 &1
o &7
e T U THAW Tqe ¢ AT a% Tde &7
e IT 9T H HEl € AT (AN T27
A TUBWl Hefrell § JHad 9ae 9 He1eT &l ST9add 9el 2|
SMET 379 TH T@I6FE AT 9 Tde I THIST & TIaa &l THe|

Th GdE W TH1L F1 A (Refraction of light at a curved surface)
e
U Hic BT &l T8 T HId ©hd U9 J U 7 &l M9 a918d ol
T 4 .. T 2N Uk @l Jeieh? Irestl sl S &id & e
(tumbler) WITTU| 3H ¢ad W W 39 M A U9 &1 @ & [0 He -
¥ AR BT 9T a9 8| 29 &g &% e & 9w | g gad S o 39
| (A7 & Mo afas Rafa § g @nfzul)
o MY HT T@T &7
3T A7 &1 &9 BT g3 (VI 3w &) Afdaa aei|
o UHI UF BIC AHF &1 AdEd = @ f&ar?
o Tlgd ardld® & AT STHRE|
° EEHG:IW,W%@TWW%W,ﬁo‘(ﬂ%ﬂ(raydiagram)ﬂﬁﬁ%l
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Y T @1 a9 § 9T 9 % [0 & 379 Ted arel R 9 & ar
@1 o= 2wl
o 379 IRl FT T@E Iar &7
o T IR Ieel UlAES [SETE T &7
o UM %Y A ?

Uedl RATT § Ta &I &1 9= @l AT, A7 F AT 3T TH19T & ahi ™
S=YS (inerpace) T¥ 3TUEC BT &, UhIsT ®Id H Ta9T &Il & 3 e
Ig H UG BT €, d9 THHT T AT I B dl a%h dde 9 AN
YA BT & (TRl ¥ &F Ed §1) 37 Ul ag | 916 ofdr 2| 39 ave
TRTST &1 HIEHT T A I & 37T U I dTe ST €, efion &1 & ufdfda
AT 2

THT RAfT | U191 Iehid Tde | I Bl
T, UMl H H BT g3 dhig A aed ST § Si
o et Teel Uidfag S 2l
B B 1T B B | B A B e e e 3
(ag o7 UFI) % 99 9 STPYSS Bl 2l
- HTT HITU Tk 9T 3T Hid ST & STIad-ih
T ¥ (Safe U el 2l) a1g 3@y 9l Uk
-1 T § UF G AAE % AT A ol S
e fo 1 H a1 E
o T ATTHI &l Ush T I T @ dTell agh Tde 9 SHiad e arel
feR70T o AT T BT &7
o T SMGA &% Mo| o7l W1 (39 Rufq # o) faggam 27
JET Gl @

M W0 U o5 &7 & HIeHl &l Uk
T H AT 7@ &l & o -2 | femmn
2| 9 Ade 9 T &1 9N &l & 39 T ®
%S “@par &= (centre of Curvature) HeaTdl
gl 39 ‘C’ 318 § e {1 ST 2

Ihdl &S 9 d% GIdd & (Al GG db
Gl T Y@ 9, 99 & 99 9g 97 Wi
e 99 AT ¥l a9 dde W SIerE @l
faom, Uwlag ¥ T fag W T8 A Bl 9%
HE @1 wed (9 ¢a (pole) (P) ®e @il 8| 7 I A &5 F Fg7
FIA 7@ FET e FEAA 2
o 9 Th ERTAW WP fRI01 SHfAd Bl & ol I T g2 Al 87

(S8 x@m o e wm e e




34T foh 99ae Idg H Bar €, GRS @l [T 9fe fave § g Ay
T ydyt &Il 8, a1 98 Aae & AW Fhdl 8, AF AT UH9T &I B
Tee ¥ fova wieem § ol 7, a1 g% il § @7 gl Bl

3MET < Toh &F P IR ATl o iU eh?or-qe-fet (ray diagrams)%b"@f
i o
o Tl WERIST l Toh70T Y& 31ef o WIA-J1 el &, S9 97 1 U9d il

T? WY B ST RIS Bl BT Akl BS

BR? Tl &, 98 fohd feem § gEar 27

T o 99 (Snell’s law ) & 3TAT ST feB7oT,
e T a9 AT &b q-T1 T €, T8 3T
qrt & faaterd et 2ranl ora: o ar f6eoT &t g9d
q [ far a1 ¥, M0 € 9% dde W oad
IS &% T Al &, TAT 0 (I el
e |
o Tl fHI0T G &I & THN Il &, 39 W

FT q9G 9SdT 87

I feu T e 4a, 4b, 4c, 37 4d FT AR

HIfoTu| 39 Ty Refadt §, S {6 s | g9rman =,
ST {6701 9T 18T o TFHTa? &l

AT 1: 701 S g ot &% TEY ol 8,
IO TdE W eIl & AR [ "iemwm ¥ gy
qregq | yd9r st g ([ 4a)

RAT 2: U {6707 ST g o787 b1 q9I? ATl
T IO a9 I THIAl € 7 TEE Hiegq 9 ge?

a7t qreaq | 9 w7 &l (R 4b)
RATA 3: UF {6701 S g&F 3187 & qH Al

T, add e ¥ R U9 § 9 fave Arey |
vl el 2l (R 4ce) Far-4(b)

RATT 4: U {6701 S g&7 3187 &% GHIT 6N ®ecl & 91 o uae
w3l ¢l (a 4d)




4a 3 4b =T | 9afdd {600 § S9! 1 3y e adr &7
TH Y BT FAT BIUT & el £7

st 4c 37 4d # srvafda feeon & Smusr w3y femmg &ar 87
IH Y BT FAT BEUT & el &7

3 e fear 2R o fo 4(a) 917 4 (¢) B erqatdd feeor g oret
% fafsre fag 9% wEaar 8l [ 4(b) 3 4(d) | sraatda feeor g aret
T gedl & 5a 3N {uardd 701 I, fhoT @l fE9m | &1 9% &l 317 Jem,
STET 4b AR 4d H fe@man T 7, a1 96l g3 TET T e &l Uh 49 T
el &1 39 A9 [0 | Saidd (670, g 37 &l (o favg 97 dhiedl 2,
TH Wi (6 & BT Hed &

S ST fohaT BN fob Ol | WY N § @0 g3 A1d, 99
AT ! Saml § § <@ ST 8, df SR |, 3+ ardfasd sfier I a2
feas & @l
o 7Y AIg % HE H URANT i AT B HI?

o g S SMBR H T2 [GWE &l &, I8 arad | g &l & AT IHe! Ufdiad =l
o T Y 2T HeAT I VSl il gU fRuT-ai (ray diagram) @ie Tekd 2

ST 9l @@ d
TeTer e &1 I (Image formation)

Th 4@ G B FAA FE

n, AR n, T dTed &1 HIEHl bl U g7 H ST &2 ald Ueh <gh el
%l T lTTe (R 5) U (68 w9 a%g 1 G 3T & (R4l [ag ‘O’ Tmud
foraT Tl Uk foReor S i et % avrae T fafeid g0 gd (p) | e 2

Teh AT 70T, AT §% 31l & a1
oL IO T &, 3T=PYSs (TaE) W A’
ferg W el 21 SAT9a & i 0, &l
fop?or gl & 37 Y& Al % Ty gay
e § § 2ie? ol &l T9ede &l
B0 0,8l &1 ST feeul [9¥ et
& 3 9=l ufdtaw a9ar &l 919 @ity
fob T svafda fb?or 2m1 g ot
o |1 FEET T B0 ¢ ¥ AT G 78 A7 AT b ard a1 g3 B
B2l (R 5 2@l)

o= 54,

PO = 9% &I &1 {9 “w” | e fehan oI 2|

PI = ufdtera @l 0 9 v’ § =g {ohar ofdn 2

PC = =ghaT F=rean 99 ‘R’ & e fohan ST 8l

n, 37 n, EHI HEHT & AU () &l

F ST FHIT T &8 TR H BIE T 2Ud &7 qehd 8|

(s x@mam O ST O wm e o




AACOH, 6,=0+p

7 AACIH, B =60,+y = B-y=0,

W & MEHEET, 81 9Md €

n sin@ =n, sin 6,

0, 3i¥ 0,% A fcrNfud &3 ¥, &9 Ui &,

n sin(o+ B)=n sinB-y) (1)

Ife {70l JT 31 o T THI9 ol ATl &, df [0 &l J&d 318
% THIIE AT ST bl &, 39 (60N &l GUaFaHdT /70 (paraxial rays)
®ed & 99 BT o, P 37 y & BIC & A & 3F GBFE &I UG Bl
FIHT Fl~1eT (paraxial approximation) Fed &

sin (o+ B) = o+p and sin (B-7v) =pB-vy

FHIHIO (1) Bl ATRATYT el T

n (o+PB) =n,(B-y) @®no+n B=nP-ny ... (2)

tan o = AN/NO =«

tan3 = AN/NC =0

tany = AN/NI=vy

T OHT 1 GHEIN (2) § Afrenfud #wid W, g9 [Her g,

n, AN/NO+n AN/NC=n,AN/NC-n, ANNI ..o 3)

STH-0TH 70T 9 31e o THY 3Tl &, fog N ey & g9 P ¥ M
ST 2| 39T NI, NO, NC &7 %89 PI, PO 3 PC & g=eeiyd foam o
ThT &l

T gl Sl FHIHI (3) Uiqeenfud &= 97 &9 UId €

n /PO + n /PC=n/PC -n /Pl

n/PO+n/PlI=(n-n)/PC 4)

HHHITT (4) &1 HTEZH % AT (n,,n,) TG I 3T (u) A=
T (v) 37 Fghel B (R) | T 91 2

FUT {331 g3 U0 AN R MEvd Rafd & e\ gl

T THIHIT (4) % AT B4 & Hohd & S 8H = [iad e |
(sign convention) &I TUANT &7

A FAel SR« & AT Sad d T TH 3569l & 4d QU
T =919 (conventions) &1 IUANT fhaAT AT Bl

— gy AT g (A1 YRIST HS) I AT A E

—  SMfad fBIoT @i T @ AR AT TE gRAt g9 qEl Al el

—  fmfad fRor @t faude fesm § Ardy v gRat snete Er gl

— T e W Ol ¥ Sy SuY a3 Al TS SAEdl eHTHE

kil
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— & T (ES3l 9 SHEET A hl 3R A9 B SHae JWe® el ol
Tet PO o &l T ®Hearl 2l (u)
PI ufdfera L1 dweardl &l (v)
PC @1 aghal =an @ed 2l (R)
HUY ddu a EJQ# BEE (sign convention) & 3TIER
PO=-u; PI=v; PC=R
T Gl I THEIT (4) § Uiqeenfud &7 97 89 g€ U ¥,
n/v-n/u=(,n )/R 5)
39 T ! THAA Tdel & [ 9 IUFET H W10 ST Gl & T aael
& U, aghar 591 1 ged 39 (infinity) 21d1 #1380 1/R &1 96 99
FNAT B39 THIEI (5) H UGy & 97, &6 T8 Tdel & (o T3 9T
B 2l
n/v-n/u=0=n/v=n/u
Ruo ¢ u oY v RET HHae Syt § A€ 2
3T, A U g0 I <l
I 1
Teh Yefl T2 711 F Sedre? A Ush ared | T i 98 &l A7 33
72T Bl UM &% 3fe? Uk guell &l afg 79l Uell & HEaled UheH Ad & ol
Tl 1 Tell Hel 3F B Tdid efm?
% ARAAD O F 980 F
. ardias 3 9 |1 e
. Adid® A F o Td BT @ 8
. aTdide A Hl el § 4 I B 7T
AR H A BE-H [Thed el &7 A9 2w [[8d H7
THAA Tde 9 Sadd & fou 29 e dHier @
SYENT Y Thd E,

n/v=nfu (D)

g1 fop TRdT U R § Ol @l T8 § S gell &
A x 8, ¥ YNl &1 gd9i% n 2l

n,= &4 B AT

?-ré[nlzl,nzzn,u:—xaﬁ"{V:—y,(ﬁ*ﬂE—lé’@f)

29 9l Bl FHIGIT | § 7T W

n/(-y) = 1(-x) & y = nx

T h THEI H, B IHd & [ n>1 AT y>x | 29

Ao oo op

Ty S TR F e s vt R g o e a
— (e2)Xm % S T W S|




Z| B9 AN @Al o Uell TeAter Tl oY R M J 5 e &
(Al TES [hdT etk o [, UHT Ui el & T 9ell § U Mivad q9g
Y x T T BT Al 2, T WA Bl @l & 16 Gl F I o xy T 9T B
2l y>x M & ®R0T, B9 eh  Meprel dehd € well @1 id, S Asel @l
ey ] Y&l ¥, ardrad g o e 7
TETET (a) 37 (c) faehed Tel 2|
Ialad0l 2
Ueh TESeh e, TSTHeh! aghal = R #
3R UEdE® n 7, &A1 § @1 T 2l T @
q9E 4 fedd © W gE 98 W 0% [6g /A\

(T) I T@T AT AU Teh RN Ufarara e o % AR g

%1 ZE gd8 J GHE I 9 91 2 \
gl : [ B2 &0 99%9dl (symmetry) & FreFE2
THE Tohd © 16 U1 &I (600 &l el H F
g & & THF &l o dned|
fer=r & argar

U = -x, V= oo (3T {701 Tel 1 UH Hde § Uaa & a8 g 318
& T & S 2)
nlzlnzzn,(ﬁlﬁ nlgaTEBTEIFﬁ'iEE%)

-&=—(n2;1) FHIHIO] BT YA HI T,

u
1 _(-h) 1 (n-1)
-X R X R
= x=R/(n-1)

Tg 95 & M@ & 999 Fde F T x=R/(n-1) 2l

Jael 3

Ueh UREY® (i &) Tl % &5 § Uh Biel SPesd O (F9m) 2
Ii¢ ge? § @1 9 T [dg &l ST9r Rafd o Saa! ardidas Rafd @
THM T g &7
&l : e B AU n,=n AR

Bl &l HUAAIh n, =1 Bl

aF u=-R (I &I &) ; abar B R =-R

n/v-n/u=(nn)R THIHI0T BT TYATT Hich

/v —n/(-R) = (1-n)/(-R) & 1/v + n/R = (n-1)/R

T8 THIHI0 BT B BT T BH

AT @l &3 v = —R U &1l ©

0N ARBIR GaRT e fda=ur 2020-21
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T TVE BH %e Tdd & [ a5 ®l g AN Ui &l g T 2l
I &7 adias Rafd e em9rl Rafq us 21 2

3T T EAY U 3Thel ek Tde o UHIT o SYdd &l Il &l d1e 95
Tae IAd &l a1 AIdd| 3 &H Heaql &id © [ Uh UREd a& &l &
THIHT T 2|
o 9 fhEl YISl 70T o AW H T&il UNEsid ddel H gad asg of ATl

T, A1 TeRl9T TR0 U T ETd ST &7
o T MUY WiHl &k AW H GAT &7
o T UH THIYT [RIOT @ § I ovdl &, df 39 97 &1 U9 usar 87

IR0 Y W@l § F YR &k ST9ad & gidl

a1 dF (Lenses)

9 ®IE YPEYh YSTd & gdel 9 =Y [Cay Jar 8, Y ¥ Ush a7 el
TAE 96 BT €, a9 dre (T19) @l M7 2an € S1eid @@ 9 &9 9 &9 Uh
TR T Tl &l ©F &2 UBF % B &l FB @9 & T AN ITh AW

= 69 B U £
/%ﬂ-cf(a) frao(v): Fr-6(c): fr-6(a): far-6(e): frEr-6(p):

HGIE-STTeTeT ST BT TAGE-TAAT ~ ATTAAA
fm6 : @7 F @A 7817

Ueh o § & M Tae dre? &l 37 S99 &8 78 Tohdl &l 39 Jar
% @H ®I SR TAG A (@) AT faead «d (Biconvex lens) ®&d &l I8
g9 9 Hiel 37 e W g9den 2 8l ([ 6(a)

Z4T U S1EdT STaad oF STaT il 3T €9l g8 (T31 g3) Tedr Tadel
q g1 =1 & (T2 1aaa @ o=t 6(b)) I8 i/ § gawr 3R f6ari 97 Jie
2 2

T 6(c), 6(d) 37 6(e) T@ HIIM: I TUAWTE, FHqATIdA A7
raad «F & 2l

(e )x@m O W O em w uwd



el & Tael «dl o A § & T BT AT W Bl HieR Ty 2|
SMEW, B9 @@ & 9 T § SUAN | WA JI&Eal &l THE |
@ & Td® AN Tde Th el & 8@ 2l ¢1T8 Ml T8
{5 el @1 WFT ¥, 39 T B hg, @9 bl THaAT
&7 (Centre of Curvature) Heardl &l 28 &R ‘C’
T ATeTed (denoted) Tehar Sram €l @9 | 919 &l @k A
HAE BT & o1 3 abel ds C, 3 C,F e by &/,”'/\ &
A &1 hel &S A gk AR b A1 dl g Tl L N

=1’ (Radius of curvature) (R) &eddl & 21 dgh c, \7 C
s HsT: R, 3 R, | Af=ad 2l & 89 Uh g X
| WE W AN & S e 74 e T gl NN A

C, 3R C, &l Sirg-drel 7@l &7 3 (principle
axis) HEAT! &l qaqel «@d B WG o & FH77 a5 (AT gd P) wEard
zl

W9 F ®Ed g (Focal length of the lens)

E 97 AT B Il 9T TeRl9T oT U (68 97 hisd eial & ol
o= 8(a) H fo@ma 74T & A1 98 YT el &l Uk (48 J Seral g1 Jdid &rdr
T 51 fa=r 8(b) H feaman = 2| o 4 97 feheot shfvsd 2 € ar o fag
H fepvoi el &2 Ui Bl &, 99 T &1 %i#d fag (Focal point) T
el FiFHT (Focus) (F) wed €| Uieh @9 & 21 BIhd Bid 2| Wihd 37
TBIST % S o AT BT B @ F BIRE §9 (focal length) Fed &, 3R
T ‘f g1 § Fad (AT o gl

A

Yy
T

Yy
<

frr-8(a) fer=-8(b)

WA | gy OIS a9 & [0 89 Iod oF & § e
H 3R Haad @9 @ | Fed ¥ 39 & [ 8(c) 3R 8(d)

C=2 l:?z > o F =C CJ;:;H:“_- F, C
> = K\
ferr-8(c) ferr-8(d)
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o WY UG HH AT &7

Wl A Afafed ®H 999 ¥, T€ A &6 (@0, 2 TE AFHT STEsad §
foh & 97 U= 9l U9t BTN @l FEer wT g gl

Jafd &9 WG & 6 @9 | &1 9de el &, Wi (o9 st a9
T B9 o9 Ush Tdel a5 qW od & &iih 87 &edel &id & [ o9 J8d
AT & 37 Hel YA 39% had Uk & Ade U9 g9Nd €, SiEr O 8(c)
3R 8(d) § 9T T 2
FS TR TR F FAER AT A o9 W AN S @
(Behaviour of certain light rays when they are incident on a lens)

UHIST b TR0l S @E A BIY YAl &, dl 39k Ader &I, M

Rafodl & STadieT T TH A1 TehT &l
RATT I 9= 3197 & A1 A et fheon:
ST N ®E [R70T Ol g% o a9y Sfid g0 «F H Ud9T

H¥dl & IHBT [aa el i1l &7 (9a) 3 (9b) <@l

RATA IL: U197 %5 H & &y Tood drell [Tl
TIST B H Blh? v arel (6201 i fam faafed gu
¢ k| E q T &g ol & ("R 10(a) $i710b) 351)

Ri9(5) \[ . \\Tj\\ .
Fra-10(a) FRr-10(b)

AT 101 g7 a1e7 & T=? ae drl (ool

T MG & foh g 3187 o U I arell [0 ®ihd (F) 97 hisd
A & A1 Whd F %erdl g2 Uard eidl & o & 8(c) i 8(d) § fewmn
T 2

o fg TSN TH70T &1 B9 WIhd H H &l o7 & ol I8 [hd I T

STERTT?

RATT IV: BI6T & &by [odd drell Y9l b0

TERIT el Teh70T & THT o G I I il &l oTd: ®id I Eh?
ST ATl TeRTST-Toh0T ST9adH o 18 Jd 37ef & THM /R gl & o
11(a) 37 11(b) @l

Y
Y YVvYy

A \ /
YYOLY/ Y Y

u
st J
@)

Y

%7'11((1) ﬁ?—]l(b)
~ (es)xml %% e O W s



o T BIAT &, 9 UHIYT bl THY {oh701, T 3787 o DT g Bl ATl
g% W9 W A 87
BT S ©U o 2|

frE-12(a) Fr-12(b)

ST HqYT? fR70T, G 3787 o T B 0T Al g8 o I e &, S
ferst 12(a) 37 12(b) & 91N 1 7, {6207 uep fag @ i 2 & ar fopddl fag
H Al g2 9aid =il & o (f[95) & % %ied ao (Focal plane) # 1T &l
W AW At a9 § R0 99 R a9 & FEE (Rules to draw
ray diagrams for image formation by lenses)

32U, gidtae &l fafd &1 a1 @ & o, 6o 9 /s a9W & 3%
et 1 H

gy e W fedl WM W Rgd aeg Bl @ garT g e 9,
afdfe &1 3R 3i Rafd &1 9ar @ & [0 oy /e a9m &
SMETHAT Bl € 37 29 fosd &l a9 & [0 39l $% Mol &l o
T Bl T T S feu o B uiatae @ Rt qor gfRErr @ s e
& foro Rafa 19 IV a% & Rafadt § @ =5 ar o § 9 & oo &
FTaggehal el

g A &b (Al [ T 7 9% & Uk [9g gl
Rafd 19 4 (4ss 128 9 &1 g3) ¥ adTs &2 feon § § a1 fevui gHu
37 e § uefsia &Il

T &M fR70T 1 T SeRU, oy 9 Us fag w7 Ma 6l 98 fag
At @l FEafd g9ran &l

T4 a4 ¥ TT&f R0 Ush THY &1 diedl &, J&T 18] W o @irau|
T @ Bl o Ui I dEg Bl SAegad dal &l

:ﬁ%rﬁrng%lsﬁaﬁ%ﬁ@rql Fafa 1-6) 7, ag =1 Y=o Fufqai &
T I, W ERT a9 ATl AT ol YEieid &3 & i Ioad ad gdnl
99 ATt wfdfesai @l g9 T 2

1. 3Fd W T (Object at infinity)

o T % I W EM B R A g7
o O Rufd § &1 W U= ATl [0l [ T &l 27

3T ST & b 3= 07 76T a5 ¥ 3T Tl k0] g% 3187 o =Y

ST @ 97 9=l 2l
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T BT [ T Hisd &l &1 31T: U O a1 Ufdiaa Bihd 97 g
1 29 o 8(a) § T S FehaTl 2
2. TG A AN W THAl 5 & 4D WA & (Objected beyond the

centre of curvature on the principle axis)

fa= (13)§ a9 2@d & o afe avg aehan &s (C,) H 37 BeTeh? 7@ & &,

. T Ueh aTtdeh, Seel 37 a5 T Bie
5 g . c (diminished) ufdferr a=ar 21 T
A i ufefer gea ote W F 3R C, fawgai
% 9/ e 2|
fam-13 ferer 13 | =9 21 fopeoi gt 2, U

S g & o THY ATl & S S8 Sl Yeh1el 8 ol ol Jrared &l
ety T Oer @ % fTw &1 fRIN @ BT STagae &l

21 Th70Tl BT TUATT ik [oh7OT-9 JTTersl A ] ITeTeT SHhifeTs Udh T
31T % T 3T7 389 Ried § vl 2l

3.4 &l THAT &g W W W (Object placed at centre of Curvature)
EEC G ks tea fc:t: e el G ol

. %5 (C,) T 7@l 21, 1 g ol i

T j F, C, Wﬁ?ﬂﬁéﬁ ET AThF ITel

¢ R ufdier C, o7 o1 B1efl & [t 14 2|
fa-14

4. 9% THAT &5 SR Bl g

& 9= § Wi A (Object placed between the centre of curvature and
focal point)
9 Ueh a5 & el T aghall &5
2 R (C,) 3 wiea farg (F,) % e v
’ 1 sfafr | ST B, A7 a5 o Seel, ardidad 3
srtvratea (a1 foan gam) aidta ura
21T 2| g gfifas C, ¥ &=l =
(15) 24l
5.9% WEd g W @A

(Object located at the focal point)
3 \\f < 5 UF T B [&F W T A

© & \ 1 THRT Ui 3T 97 U 2T 8l
fr-16 v T T (16) 36 afE gfate o @ W
g9 Y& B a1 TEh SMEE A ITH®
Uhid % A § Tl el &Y Tehd
O . T




6. BT {og 3R THILT F% & 99 ¥ RAQA 2 (Object placed

between focal point and optic centre)

o = v A A o e A

% 99§ TEd B, dl e (erect), #HIHE :-E’ ! \wl C
AR S7fyegfefa vt v & 2| , F, '\=
T (17) 5 &= & 9 o § oy fer-17

T o6 ST g1 Ui Srare (iedi-ien)
3 e 211 & 37 9% @9 & o 17 a9 &, {579 o7 a%g ¥l &l 8| a5
% MBI H U= &1 SEBR 920 &1l &, I8 F9FET (magnified image)
e 2|
w00 (feEr-17) &1 &2 oifeafa o ofdfers a9ar &, fomed & fefaat o & 2,
1. itk (Fe=-17) a1 g3 aidiera STTET (FIeae) &, 39 &9 9T 3T
T g Ahd & d1ieh 3T Rfaqal | uiatea ardias &, fod &9 st o
&G T Tohd &, U] ATE Ufarad ol U7 97 AT fohan S a1, 39 o<t off
T 2
2. U ATUETE UiAfa ST €, S i % S8l a7 Bl & foTd A g T ST
Bl ZAMT W § F 3T 5 WA ST & E, andiad Tell
I o HT IE [ HAGER HIEhERY a9 H YR BT § 9 U
AT Ul aarar g1 ST aE T b SR Uit &1 Sitees ad
TU9 & G 95 @9 @ Wed 0 H w9 T W 7@l
T A B9 a5 &l G W A= U 97 YT 3ad o o &1 a
I Ui i fedd gu e a9yl H" C, A7 F, % &1 7@l g8 95
% 00 g @@ &1 SUANT &I T
ERIEY 7
o T T e sl E G
A T fa oo o g A e C g, S ) )
% A o B 8 g A e
it & [0 o Yentas ditaul eng S 6 g% 318 WA 9 (e O
I T2 721 21, 3Taad @ J gH9TT TTE, ST 377 MR | Bier ufdfare ure
AT & I 3Tadd @9 & TRl 5 3T B 4 & 9 g 2l

32T fe7ur Y ot % $% TEredu el
Iae 4

Ueh 3O @ & TI9TE () 2187 MN ¥ 7 {95 41 (S) & uidrea
%! Fafd I & fog v fo= ditau) Sats @ 20d e fag F, 3 @
T @ 'l 9= E(4) -
T




- - 21 a5 (S) & ue fehzor fopdr T fesm
/ < it S w8 9 Pfarg w feer Al
TR e D . g Yed @il g2 Y & HE Uk
Rra-E(4) i Gﬁ?%@T@ﬁﬁqﬁﬁWﬂaﬁ(P)ﬁww
| &l 7% Y@ @ 1 B W el B
&g P o F & ol g2 7@l @i o 9eg 318 W 0% f9g @
e 2l 9 3 g 12
I fag =i (S) &1 uidra= 2
IqET 5
/[ T ) E T STUE o d18 {70l &
- . . qrf o™ % oo s gl &7
' l — S e B5(a) &1 ES(b) # agifan
f-E5(a) FrE-E5(b) TR
gl

TR (4) H TEU U IO (steps) & TAT HY @1 5 07 4|
3T 2 b foh7or o 9 921 & S’ ES(c) 3fF 5(d) | few@m T #)

]
i H
: !
] 1 I
F T F
MY
1 ~

& &

fA-E5(c) i)%ﬂES(d)

o T BY WH HI IYANT &k AN ®e, oI J@IeE I U s @l

T RN E ®1 F &7 Tohd ol

JEU U]
| s e |

I3 : UTATET & YT BT A T4 aRg w0 g B AT q97 @
H gidEd @l T A

AR AU : G, BT, S «d, v-Ieug, g9+ &g 97 Hied
h|

TGRAT : Uk v &0 o 7 3H U o (9 2 9ie?) 2ae & 9 §
| vITE P hIad oF | @H & W0 T Al wed Tl B2 Uh
HIel FA0 3 39 B H %e [ 98 HHadl &l oF 9 3@ &7 o J|
% THE I HT U&T G HY @ &b Tl A TR SF-UW HId g0 ST
Rafq S &Y difch 37T We 99 HiHacl & T gidiasd Ui &7 9|

(o) x@m O W O em e e




o TH UM &l 3@ & {010 U7 1 TULNT o1 %7 78 &7 &F Ul
ST STEl H T TRl 3 T 7
V-ECUE H YA &l g1 AT 3R |1 & 9Hadl 3 @F & d9id &l
i1 |
Tl g U 9ol | fafan) -1
3q HHEl B §9 @ F T 60 T.HI.
@ T W 2T TBE TG B Al bl
AT @H % T el WOl @ @l
T 3N T TS 97 HEEA &l @l
AT U &2 &l T B TG dl
et ik %7, Alfeh We T T Uit
T &7 Teh| Al @l g1 AU SfF u’ 3T v’ @l AT "ol 1§ farau)
T YANT 1, HHE< &l 331 &l gaah?, S 50 THT, 40 FH1, 30 FHT, oiel
SEIET Y &7 Ryl ¥ gidfe &7 g 9T i gl us § farau|
o I Y T %l Tk T & [T, W Y7 I& ol Ui o fegam 2|
o T&J ® FY MigAd AT W T T¥, 3T THH! Uiddd T T H=l el
T feRar?
o T& W ATAGH® UG U &I o (o0 T ST a5 &l T (u) Bl
IAAH HMT &1 9T @ Fqbel &7
o I HI ATKAGE AT T Hid o 1T T 34 (I &0 u bl A
) @l T A a7
Tor Fefaat & U AT9eRl avg @l UTdieaa I7e 97 98l {[@g & &, 3
Rt o o & G 91 @9 § g &l T &Y
o T AUHI Hfda fe@mg f&an?
o Ui e UHR &I Tl
MI! Uep tivaredd ufafers 3a o femg am 9 @@ ag @
il g a%g MUl Uidfas @ o9 we 9@ urd 7@l fohar a1 "eban &
o I T TH STUR UTATG= &1 I &I Tal T Tehd &7
ARO-1 § 39 JeR (u) ® fary= Rafaai & oo ofdfes v &
fafyr= gt &1 @
o HWUN 1 H e AU U 9l & AT 3T @I Bl WIhe &I T b1 &7
o W W,V IR ‘f % I DI T WU ThaAT T Fehell &7
FET qdT @
o= (19) § @@ SR, &6 &2 6 00! UF a&g & Al Iad oF &
AT g e 7 T T2 gl I @F @ g S a9 g3 uidia Bl
o Tl %Y T 27
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o & A (Lens formula)

O'q 9FY BIh? & 3 o U Il 88 @d d ThM arell {ehaor
&1 9T & dE BiHd [@g FH ¥ g a1 aneul &=t (19)1 O &
gt fog I' ot Rafd &1 9a1 @ & o0 &9 U 3iR 90T @i & o
THIST b5 P! T Al &l B AN & 1h UIST % bs | o arel
TERIST e Teh?0T Taed el &ram |

M S fevor O F URY E@T U &5 ° H [oidl &, 98 Jedl
Fardd e 97 fRdl fag 'Y et Bl @e I fawg &1 O &t il fog
z| 91 Ul o O &1 Uidierd 9 & [ag 19 o =rar &1 89 Ul &Y
OO0 &1 Irel widrer ['ure 2ar & (= 19 2@))

zafy PO, PI 3 PF, 26HsT: a5 @I 391, Ufier &l g1 3R Wied gl
2| fo 19 % 31gaR A PP'F, iR A FII' 91gsd g1 F=iad (similar) B 2

= PP/I'=PF /F1 .o (1)

qﬂ%law@rFI PI - PF,

F I 9 THe0 1 H T 12

PPY/IT' = PF /(P1 - PF,) T &A1& covvvovvreeee )

FAY U9 AE9d BIYS & Uk 37 SISl 8

A OO'P 3 A PII' arggar =g €| 39 a1 BIgall & STHar

OOYIT' = PO/PI (|1g9d FIYat & aw 9)

g == (19), 00' =PP! ar@

y o P'fII' PO/PI
> Oy . @000 3)
5 Py g \N HHIHT (2) A (3) H
19 PO/PI = PF /(PI-PF)) 9T &Idl &
ESINWY
PI/PO = (PI-PF,)/PF, &rl
ar PI/PO = PI/PF, - |
S % FHHI Bl PIH AN & W
1/PO = 1/PF, -1/PI 9t e &
1/PO + 1/PI = I/PF, ..o (4)

Il Uep i Rt & o0 Su fGan g3 Twieor o 837 & (Iad
W9 1 IUAN HId THY) T THIHIOT dl AT THGIT | qRaidd & &
[T 25 %E;T BREIl (sign convention) @l 9Tl AT gl

o el % srgam

PO=-u; PI=v; PF =f

(72 )x@m O W O wem e




T gl T THII0T (4) § 7@ 97 29 S O T 2 8

1/v-1h=1/1

e FHIHIO @ T Heardl ¢l 6ar 9 &F & WU 39 g &1 S
TR ST Fehell 2| 9¥=g T 1 SUANT 3 TH & a9 (sign conventions)
H1 3TA9T M T A1y

ZA TRAT e 2 H ‘u’ 3T v’ o HIF ST i Arui-2 ¥ forar Bl u’
AN ‘V’%Bﬁﬁiﬁ %W(set)%ﬁlﬂfﬂo‘rqﬁﬁﬁaﬁﬁlﬁl
e M u ¥ u b T UE o &%k T (set) o o0 (e 20) o A T9H &l

3 & e &80T fob ate o @l 7 3R I8 SR Uiaierd & gl
T W g& «F BT BIHT T SHST &l &1 Bl & AT Bied o (f) a5
@ T (u) 3R U &l &30 (v) % M98 &0 81 IS 319! &7 JarT &
o0 “f> %1 o FEM U | 837 81 Misad &9 9 92 Ui Jie & Sl aanT
% FATT A« H g3 &l UH RAid | o I gl bl S HepleT aneg
ST &9 & ®Ied & 6 9 gl

FET TH &R @l
I 6

TaSTell &1 U dcd 37 U¥El, U & T@l H, Uk gql 9 1 Hie? &l T T
Cad ¥ 79 §| Uh TOd «d Bl oTad! B &0 £ =21 A.H1. &, [6d @
W T A {6 WE W W9 B W, gHEkER, Tel, UfdiaE w2l
=

I W0 @9 37 e & 4/ &l g ‘d’ & 91 @ 37 @9 & 91 B
T X’ | [ E-6 % 319ET u=-x 37 v = 100-x, f = 21
u sl v % = gl @1 | g9 § e @

1 1 1 1 e
V=517 1000 = §®
R T &l 2| T FHIH B B B W ¢ 4 T
X2 —100x + 2100 = 0 fEE@©6) |
qe T FHIHI0T (Quadratic equation) %, 3Ad: _Ea"ﬁ

THIRIU & & B U B &l HUY % THIRI % B g,
x2-70x-30x+2100=0 = x (x-70)-30(x-70) = 0 = (x-70)(x-30) = 0
Sox =70 TH AT x =30 T
fear man 7, =219 37 d= 19e? =100 T
T gl ®l THIEI0-1 | ufrenfud & W
x, =70 T &1 x, = 30 HHT T &1l &

T W &1 aed T 30 FAL A1 70 FH. & g W TG T gidde O 2 gl
qle - &= & uidiae 9 a9 2 S £ 7 25 J9 A w9 9T 25

T.H. & a7 B
TUIHI0T (1) T TUATT &7, Hh BT &l gl hY| 0 HeATH Hl

FErar ol

TIION WX QAR e 1901 2020-21 (73)

Y




N,

AL

o T ® Wk I fhT HIHI (factors) T M7 &H¥dT &7
SET qqT @

| ewem2 |

{ohaTeReT 2 § ST @1aT A7 o wifoTd] 3T ThaTshard

Y UM fRU O f ok A T ST WioTd| Uk JeTehr Il

—— W@TAU SH HE & N (tumbler) SHET SAE @F #
®IEH T A T AT el areul (79 & ®ied o £ 9
T IR AN U & dd H Uh-Ud Je | 3| UE |

i lﬁw-\ AT AT WY o T o SO H U i TS bl Bl ol
ey Ay %l BIHA T H I HA(h BNl 3G U Telehl? @ Bles? b
720 el H U oF %l &fds B9 § I § 30| 54 o

(20) H Te@m@T T ¥ U 3R WH & 4 & I B 39

U TR Y 1 I8 T @F Bl Bied il (31 e 2§ urd g5 o)
H &Y A1 39 7 2| 3 TR & o9 H 9 6| I8 AN g W H 6
o T AUH YR HT UdEd fG@mE aar g7
e Jfg 2(/AEl a1 FI? BRI IR

gie U7 3 @H % a1 i &I @F Bl BT T (A1) T TN 3
T B UdaE o Tehd &l 319 @F 37 Uer fEE o |48 8 A 2
o IO fohal ®Hed 319 w1 e " Meprerd 27
o T H &l Wi &I 39 HIEAH T AT 7l & o7 W @l Y

I @ ] Ueh M199d aTs dd Sardl & S aig § oiF &l Bihd 0 9
eI & Wik T AT 31T UTdia &l 3@ Fehd & (@9 & FW IoH T
it feam 21 feanl) g gotan & b Uil & 3Te? ©F &l ®itd &9 96 T2l
o w9 e " Meed € T @ @ Wi g1 39 Hrea W9 e vl ®,
Y g @1 o el

W T & # A (Lens maker’s formula)

Teh Jdl o9 & G 3181 W 7 U {45 ‘O’ dhed=l de ofdl 219
feman & Bl A9 I «F @l Uk H1eEH § 7@l T 8 S i n
& 37«9 % 9ard @l doid n, |

‘0’q Maadl Tk [0 @
oM ¢, Wl Uk wd 99 3Hfdd
2l & fTae! Jehat =941 R, 8198

X Rl

7o @3 & Ao W emiaq
Bl B, ST o 219 @ @l

TF UOAA T TH HT ATIAA




F9Idd [0 A @ 3(9dad &dl 8l

T O od & [ e BIE Tadd dde Jei el & df 3vdaidd e Q
fag W 39T Uidia -l |

CENeINE:| IEJ Bl LI PO =—u;
it & 1 v=PQ=x
EEnINER R=R,
n1=na6ﬁ'{ n2=nb
HU % el Bl FHIEO 0,/ v -0,/ u=(n,-n ) / R GFUT &
= n/x+n/u=m-n)/R .. (1)

7 {701 A1 ‘A’ W7 3T9afdd Bl & 39 a1 B 97 Safdd amT g2l
ST PQ 31aad dde W BT & 79! asal =ean R ¥l B s 97 sdfdq
2?70 & 31 o 1 97 9gadl &l

T ‘O’ B TAA TdAe % BT & A Bl Q HI HAdA Fde & [T
&I | AT | T T7E &H %he T © (6 1, Q &l fdia & Sl fadd dde
& foo 2| fo=r (21) <@

T Bl u=PQ= +x
it &0 &l Pl=v
EERIRERR] R=-R,

A & 00, @ &l e Tde &l qregqq-1 7 1 S € 37 @F &
TRl AR b GEFY & HIEH-2 W1 AT 8| ofd: Syddqie & Udd
(suffixes) AT (n=n,n, = n ) AE ¥ & AT & q9

n1=anﬂTn2=na%ﬁW%ﬁﬂT%

Wﬁ%ﬁ@ﬁaﬁwﬁwnz/v—nl/u:(nZ—nl)/RffElﬁ'{ﬂTﬁHav_{%lW

N STy F A IDIER) oo 2)

THEHIO (1) 37 (2) & A2 W

= n/v+n/u=m-n)(1/R+1/R)

2T T8l %l n H {2 T

> 1/v+1/u=(m/n -1)(1/R+1/R)

@W%%nb/na:nbamﬁgmm%maﬁﬁmm

1/v+1/u=(—~1)(1/R+1/R)

e T IO «d & [0 U 997 RAfd & W0 w@fud e = 2 o
TH THH ARG B & AATHAT ¢l Thh U 29 fugd faw
(convention) &l TYATT &Id & 39 a9 ﬁaﬁr%s%fqﬁr@ﬁwmmﬂ
HH W I/v-1u=(n,_~1)(I/R,- 1/R,)) 9Tt 2 2
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T I & & 1v -1/ = 1f

(T

Uf =~ DAR,-/R) v (3) 9T B &l

e @H HI T WY B[] © 99 WH Bl M Ui 47
SIS & Tl ol

Uf == DAR-1R) e )

T THIHI0T THT TN | @™ I 9ol & d o &l arg | @1 1 2l

el n TWH SIAdHE &l I8 G @F a9 arel (Te1) @l T el &l

e -39 areag § wfud U o fedt off g % fore shen faee fam
(sign convention) bl UM Y| T fean T TRl U @9 &6 fog
UM H @™ AT T 2

@ @ @l afs U J1eg¥ § 7@ A e aaq|ie oF & aadih d
®H B Al 98 ATTHET @9 (I converging lens) % 3 FFEN HIAT €l AQ
Y UH YEEdl "M ¥ T W™, TEE! Sudddie o & oTaaddis
e &1 a1 I8 STER! @ (diverging lengs) & THM =Tl &l 2l

TETEYT o [l 9T o 3TaY a1g ol gagel ST o o i A &l

zl

EU, @ a9 ATl (9e1 & fo0) g1 & o0 v e |
IS 7

U & 3Tadd «d &l, O g1 9 @1 T4 8, fHadl & Medr 9de
21, fr\ent aghar &= R, = 308,91 3R R, =60 H.HI. &1, ®ied I &1
ZAI? @9 &l Sf9adie n= 1.5 8
T
o= E-7 % 31997 faed Madl & SN &3
R, =-30%.91., R, = 608.HI. ot &I &l

THET (4) (T &ar &1 8) SHE SUhnT

G

1/f= (n-1)(I/R, — I/R))
1/f = (1.5 - D[1/(-30)-1/60]

A HI T
f=—40 F.HL. 9T 21T 2| FeT F1 8 Frad Heal € [ oF AIanT

(divent) z|

T @m, wwa oh, mEa =, g o, T B, T
F=, FiFEA ddl

TH A T TR FHT AILAT




P o et

o U A U BN n, AL AT HIEH & n, AUGcIh aTel HIEH H TG B2l & al
7 I TG § W@ S g
n,/v—n/u=(n,-n)/R & RTH AL Hl bl =4 2

o W 9 I9AT & TG &1 AT I Ueh T Tel & ZRT ST fohal A1 & fi & Uep Tae Ml
Bl

o WH MU T I/f=1/v—1/uTel f®IHT T &, udg & T & A7 v ufdiaa & g &l
o W TN Al & (Y1 & fow) T

1/f=(n-1)(I/R -1/R))

Tl R, 3 R, @F &l 21 AAel &l aghal Heamd €, n Aqaais & Ar oy gl &l
o TOW WH TANT &9 ATl Ufdiad &% @efu

TG # R aiafea i R i & @

A T Tiehd fdg [EERIRIEE]

C,® 91 F, @1 C, & 9e IeTel, Hel AT qU1 Ariiaeh
C, C, IHel, FHM HAThI TUT AT eIeh
F, 1 C, & " C, % UX IeTel, Sel I AT Ah
F, @ T

F, a1 P & He F, % ur T, gl g AT STETH

I SFeaT 9T gﬂﬁﬂ? (Slﬁl'aﬂT) (Reflection on Concept)

1. 19 38 TGN Z1T 6y T 6 b IAT o9 bl BT I d¢ ATl & o 39 Il | 7@ ST
Z7 (AS])

2. ST @H I BIGA T TN ZWT BT I w7 (AS3)

3. 9 Rfadt & @0 f6eor v = @ifau of ufatesa @ Rafd i 39T T aarsy]|
L &g & C,T 7@ A &
ii. g% F, 37 w191 &% P & o/ w@ A gl (ASS)

I HHeq=TT T JTART (Application of concept)

1. & AT T bl T fh7OT o AT § 39 Uehl? T 47 fob a1 @l § F ToT o aT8 [eh?07 qHT?
21 el 2| SM ol B o U ZaRgd & 9l Uk W fEru-ag-fs 7 9wzl (AS])

fITOT IReIR GaIR] HeJeeh TdeR01 2020-21 (77)




2.

U HAATT (converging) @ &I ®I6d o 20 .11, Bl 2 HHT &l Hdl a5 @ T 60 F.H1. &l
T U7 T 2| 3T WA el - 317 g8 uiafas war B e don gfdidd @ Sare st &l
(AS1)

(TT- @4 T 30 F.H. @, ardrad Biel S Ieer afdia)
Ue [ IO @ B &1 Az & foienl aghal Beamd ‘R’ U6 T8 § 37 sqad+ie n= 15 & 36!
w1 £31d H21 (AS1)
=9 gy | wear & 6 3fa saa 9 AfEn @ S Eer &3 &, W g o & 6 ed @
ST T & 37 T $B U9 BHT 29 & AT H ¥ Jd10 7 I= gyl fFey T @
T U I57 (AS2)
U &id A THEUT (symmetrical) STHME @ 2, & I+ 39 hH U Hl A(G @ Bl BIHT
I 37 THD] T8 &I ashal Hodl 39T H aia &l (AS7) (3:1.5)

111 Sw=eae Riaw (Higher order thinking)

1.

U 3Ad @ = Q-(1) § 39T AT a9 Yb? & qaidl & a91 &l I8 fohaw ufafesa gwmm?
(AS2)

frEr-Q(1)
Y% T8 Uk @ &l @ i BIhT g IdT @ % [0 Teh TN &l 90 hitaral (AS3)

o=t Q-3 H Uep [oh70T 1 911 711 & S Ueh S9ArT @d (divergent lense) ® & e & e &Mt
wiE favget & Rufa s 21, dr @ 9@ fevor &1 an

ZIMII(ASS) A VB
FI
F J )

FA-0(3)

-@ X e TF UTEA U TETA F ATTAA



4. T Q-4 4 U fdg Uewiel 1 @eR Uidierd, 1 NN, WehE 311 & @9 a1 a9l 41 &, &l
ZIT 7T 2| feRvoT 9o s a1 7 & bt Rt oI M1 wid
fagatt &1 Rafd @1 9ar @mEul (ASS)

N, N,
e 0(4)
oS
5. = Q-54 U MU = S e wiatee S @ Rufi @ N N,
SYANT %3 (70 99 faa a=Eul (ASS) oS
FrE-0(3)

6. FEF [h70T §ol SITERT o 97 Tae Biehd e 40 T.HT. 2, afdd &rd1 #1 U {9Hml @
@1 fe! a0 15 9.8, T Hel 3@ I {ob dlfes {6701 97 1 o H l § Wiadd & ag o
Tu vl fvor uy fo=r difaul (ASS)

7. eI BT foh 3119 Ueh q@urdTel (swimming pool) & 317 f=TY o 18 21 3 araest e aree
o 97 21 3TTIh] 3TTUHT ITH] aRdidd Harg o 3 a1 udid eidn & a1 &H @ar?(AS7)

1. 1 | & f5d 9e1ef &1 9 a9 § TR 781 fopan A1 a7 [ ]
31) 9T q) ®id
H) weh 3) Wed

2. M A G @ A wEE? [ ]

) TA A1 o [0 SATHT GTATa= ®l g3 gHIT a5 Bl g1 H 3Afud B 2l
q) A« A & o0 Srard ufafea @ @1 a5 & &1 9 eifus T2 el

T) A9 @9 9 SR ardides A a9 dr 2

3) IO @H F EHM ATHTET Ui S &l

fITOT IReIR GaIR] HeJeeh TdeR01 2020-21 (79)




3. THAAR @F Bl BIHT T e, ENT 19 39T TdE @l dshdl =oar R 8 317 @9 &1

JoH® n &l [ ]
&) f=R a) f=R/2
q) f=R/(n-1) g) f=(n-1)/R

4, WF B BHT T B G, TS B G F e 2l € qG [ [ ]
) UBIST Hs § H Yol 2 q) 9T e & TE Bl 8
T) BT H TR [l & g) 39 |4 Fufadt | & E

T SRt (Suggested Experiments)

1. U% TG99 &l 36M § U@ @@l & a1 § AEBR] Uhal hifaiu| Jdl @ET b «F i 9o
(power) UdT &M ¥ IH&HT UbH 31 hd g1 @Td &l (AS4)

2. el Widbe 0 f T £, A &7 W 8| T SN Wi &l wdE bd S H|
i) afe EFT ©F U gAY | @ gy el
i) M1 ‘d’ & TP T TH & AT T9H & T &l

BISlEG) ‘Tﬁ’ﬁm\' (Suggested Project Works)

1. U% TG99 &l 3BM § U@ @@l & G § AMBHT Ushal hifau| Id1 @E0 {6 o &l 9Tied
(power) TdT &M 7 ITH! U1 3T b TaT @Td 2l (AS4)

2. T U % BT WIGTU IAH & ST avd 9ary (Tan: UM, Jevdd odd) el o | J «d
T B BT TR AN THRIST G Bl TEhY MU Bl AlC HIT qJ1 FUre daw
Pt

(s x@m O W O em e



5

JIold o1 dell 201 foRen JAAR
(Human Eye and Colourful world)

el e § S WEl AR YehIel o HAGAd b AN H T b
| AT W@H SART 1T U UTceal el T, Rafd a1 39 Ul aEa
& T H e w7 g6 &l HET-IX B AEre™ & 356 | Bod ST
Y HME A @l GG & a1 H GHEE T gl 99 AT gie & HaeAsid
g W B HIT &l AFE == U191 &1 SUANT &Il & gl 891 a1 3T
%! TGS BT <@ % [0 2H qHY g § 129 99aT § Uk @ el 2l

e ST § SN 31edd [6d1 © 6 o, Bihd &l ad1 a%g &l
Hdls UidiEdl &l ggid, Fafd ug |Es & FgR w2 2l
o HEG I H W@H N FT B &7
o 3N ¥ AAT HH T ATl TGN Bl @ § I8 BT FerEdl &Il &7
o eaT W HUGI & WiAraEl @l ET FH H9G e &7
o THNI @ & M (@ & aTell T4 gl &l F1 &9 W ¥ ad

T T &7
o TH H WU AN T o ZHIY &C & &l b &7 &Y Tobd &7

T UHl & I AW &k MU EH AMG A B HIET adT 9@
HETIT BT FHEET 2R

afeTy 379 &9 39 ®A B AN 3C & B Aedqol dAT Bl AT




W g & AN Eef( (Least distance of distinct vision)

T

@l & AN $B TN I 399 21l § U §dk b=l 39 I T
Q0 0 {9 T @I 9o &1 YT DIl G § G ®l 3T@l & Mdhe @sul
o MUY T FAT @7

MY @ {6 g% & 99 U ¥ BY el g9 © a1 [y 319 3T
@l | a9d B STgEd Hl|

T Y Y& Bl G H UM @0 SRl e [ 39 37eTdl &l W&es ¥
Y a9 a9 & 9e Hebl UM T H B’ [ 98 Y Al 997 §Kd &
19 %l 0 BT Al IH God &I AIE BitU| 39 HAT BT g9 W o A
SR qur - Rafadt & gt & |ie sl

T gte %I gl &1 SfEd S bt
o Td T BT T T BFTI?

79 fohaT I 39T I Ual Il © [ fhdl T a5g @0 ST I def
el ¥ e & [0 59 ST9AT @ T 25 4.1 % & T Tl Al 3]
T @ B9 W e &l IAdH T Fed ol SAled a1 3G & 4R T 394
f=Tar 9T S 2l Bl g " (9H @igg 10 97 9 &H) @l &
qrauieEt gge o7 @il B & B0 SIed a-Td &l T8 Tehd &l A
T g H W< gfte % ad9 o0 7 F 8 F.HL. Eal Bl ged § grauivEl
ST TG BT T el &Y Aol &l oI T e & FAad &1 B o
¢ I gl g€ 1| 2 /. a7 39 97 AfeH &l TehdT &l
o OTHR &I LM T ad U T Y 9! @ F 25 F.HI. &l &I T 7@l

T BT S qYT 9T a9 a@ Hqohd &7

T ZHET T T 2

] ez

FUZI FI M H HUSI o el & WA I A Tl b=l o B2l Bl T
FITe a1 =7 (PVC) 9L.ALHL. 912U S faegd arl & MU S0RT § @™ S
& T Ui hifoTT 38 A 20 A, 30 AT, 35 9.1, 40 H.HT. T
50 AT ATl B2 Bl AT G0l U ¢dd 97 [Rele 3 &l 39 Uhr @‘ b
TR0 TTHE AR T FeAT (vertical) 5 & T B =eUl (R A
1 ¥ 3RFU) Ueh died @bl &t (horizontal) B8 97 319eh! 311 F 25
AL & P R @MU 399 B T Hieu 6 9= 30 9.1, T dbsl
% THS & 3T P T FHeEeEr R § 7§ 9 SEr @l

N G .




AT AT Fhe BT Al B & GHMNT T@HT 3T @hsl & Chs &
T qAT El TdE B <@d B T B
o T Y Wk b GHT T 1 Ueh [ @l &l {61 B o Hebd &l

fohaTeheTa-1 § 319 ST foh T2 gfte &l <aad oo 25 4.91. 8| 98 &7
lod & AN M- 21 &l Iig 379 25 491 & ¢ 9 B & aml
o7 &1 Sel 3@ UId & a1 HeEe? B8 & 4iide B8 W a9 dd Fdned
HITTT G T b 3T THb ST (477 ol % Teh| et sl Teradr § Heaier
BS % FUT T

Il FATT ol &9 gect 30 T.HY. B & 2 97 37 B2 &l Uk & a8
Ueh TTeR? STl bl [aeT e Teh M1 FFT bl Uyl <@ @l JaeT ahifora|
o T Y U RATT H B % SMI T &l 3 Tehd &2 IS &l a1 17

G TH THBI AMBNT T B

f=r-2 @1 MR HIfTT 39 25 F.H1. o T 7 T a5 AB & Ui
TG Tohd ¢ (W gfte &l FAad ) Hifh ] AB &
eIl I ST arell fohe0r 3 H waeT &7 vl &l 39
TEF Y g% CD @ d IWied &R0 § guld: 39
Tk | M o0 a&g AB 3i1@ @& Hehe fo=-2 9 g9
argar fafg A'B'ow @@ T
o T HF T T BT U < Tl &7

fesr-2 & a&g A! B! &1 %haw EF 917 €1 29 3 T
g ifes Eqm F el | 31 areli fehe0i 21 8/ i
q 999 w3 el Al gar B! @l {630l e § uaer el &7 bl ol

I & ATqH fhIRT H 3T T B0 I WET & 219E T8 Hor 60°
T HH BT & a1 9% &I JUia: <@ Hohd & g I B 60°F a2 21 df &x
T & FB 9N BT & 3 Tehd Tl

T TR 0T 9 97 20 a5 &l Yoid: < Tehd &l SH I9THM &I
Hed 8 WY Al & GITEN B 60°EdT 2

e 3MY qAT Al I Al & [0 (-9 21 8l 39 T o6 e
e ol FAaH T AT 25 F.HT. TAT Ee Hl Tl TFHM B0 @ THT 60°
FA S | I 1 e F | s T o 2 s 5 e s ol e A R e B R o B B o | I
o g TUT AT & AR TE e Hl FAaH L0 adT won § =

T ™ S 87

IR USH 1 TA? UM b [0 BH S ] TN qAT BB Bl
FHEAT B

O



AFEE @ F G (Structure of human eye)
¢ g% TH TH 31gYd HAR a1 BT 9Rl 3R &
T @ ST Arg G 2

o3 9 31fE @& e 9T bl 91T 7T &
Tk TATeRT? BT &l SHHT 3T IS Jehiell agh Ud
Teh YRGS ZIeel & T &Il & ford i ed 2l
TE -1 %1 I8 R & Sl a1 [GErg aar &l wi=an
& TS 9T S 59 I 99 BT © 39 R
Fed ¢l TTh U AT @ e W o @
Ufdfed a9aT &l RN do7 | 6 " e UsiE SEUM BT 8, o
“ERA (iris) HEd &l THE BIC s @l GAer (pupil) FHET ST &l A—RE
T T UEf & [ B9 31 % dedl T8 W 3 dad &l

gAwl @Iel T &l B[l & aifh 3F 9 U=+ arell Ueblel Al § Ja9T
AT €, qAT (6T | TF U191 & dTe? M Bl Bz AUIEHT Tel el & gl
AR 3ATE § FA9T B A W19l Bl AT & AERH M &2ar &l &H
TeRT9T 1 Rt | IR YAl bl [egd Hadl & TaE TentsT &l 3iTee A
of[aY ST Tehdl & TAT a1 Ueh1eT &l Rfd § 98 gaell &l Sgiad &7 qardl
&I 3ATere AT @ AT A H AhdT &l 39 bR SR gadl & ‘CARae
gdr’’ (variable apertur) & %9 H % HIAET 2|

©H He § hol ddT 3id H dedl Hde T BEd a9 Al el TmneT o
AT § GG HIAT & g8 IS W Ul §9rar € (YA & geqad 9T &
ThaT 1) W JAT e % T &d1 W 2.5 AT BNl © a5 bl (hdl o
fofa § it &% A 7@ 97 39 Uidiad @l gif @i 2.5 9.91. &l 2
o g ol faTy= Rufcal & @0 J9W Uidia 37 &9 urd &6l 87
o Y o TAR YA %l FREA { HIT AT 9 U9 &l I & Tebel &7

TUsel ST | 9 3720 6T & 1o awg ol 9= R, «F &l B
LS | R0 e | TS e 1 TR E 165 s e 2 = e e s M = s s e 7 B |
T gt 2l 2l @ BT T °F UEr W E 9 a9 B © 19T @ @
Th LRI bl =T 97 3TN 2 &l 85 avg ol fafvwT Refd S aiian & e
I & 39 Wi T2 ol THEINT STl o o o Y ST ol gl bl T9 &l
Thd &l g a9 UG 2 & TG 3@l 6 o @l SRR uRatid oA Sl
o 3@l % WH ITUHI BIHT T &I kY TAldd HId &7
o JE UNEdS @l BT YAl § hd BT &7

O




T 37 Al

TeTt isal fo e W ottt % @\ 92 ' &, (-3 <Raul) 9 offer &
W ® WIHE o dedq H HEd® eld gl g€ uiddd el & @ &
AFHETAA Dl =901 &l Gacdd? [BdT ATl el

9 &7 Bl a5 I A hivsd eIl & o JemTdr gferat forfee 1 o §
3R AT @ BT W T SAHAT &1 Al & o e § T % aa
Tl | ATl | Ud9T &3 al G 701 el 97 &igd &l Il & aa
T 37 T g B W g ue § 79y e 2

TG 3T 3G & Fhe & TG Bl <@d & dd GeATdT Wt fgs I
g 3O YIS @ %] dghdl g Sl | AT 9 o1 qiel & S gl
ARy, S o9 & Bied T 9¢ Al € 3899 &F e @l aegei
® TC @ Thd ¢l BHd TN & T IR Bl CTEHAA GEar’
(accommodation) ®ed ¥l I UleEl UH T Ak B AU & Tehdr
ZAMU AfE I%g &I 3AEl & SIfd Mee 7@ 9 e T ufdiae a9
% [T RIEH T & THEH el &l bl &l 3Td: a5 &l T< e &% o
e I 25 AL J T & 5 T [ &9 hamad-1 § A g6 &l
o T TS WH T HI Ieel qUT Ardrddh UdEd aarr 87
o AT ¥ a9 ATl Uil I%] o 3T, HEA q7 3 & GRaad faer

Y HY TR [hAT ST B 7

el 37 &H S|

NS @ IeAT 99 TRdl g @1 Il adl ardiad aidied aqrdr gl
e U e fEreel B B FTH @ 125 Mo TentsT-guren shifeiend
Al & e 32 T2 & (Rods and cones) ®&d & ST [gggd e &
T B3 &l (B 37 Bl I2d™ &Il &, TS A1l I diedl &l J2a &HIal
1) ¥ fre 1 Wieae gite dfrersti gamT (optic-nerve fibres) AR, T
el U A ¥l Afawh 39 Rl sl A &l § 99T Sidd: 39 gE
@1 TN BT & OTH [ &F [l a5 & ol & 9T & & wd &l

2O fUsel ol § &AW g€ o foh cafesr @ qennedt ufera dh dewr
T g B Tk AFAN BIHT T H uREds &wIar gl
o SIMYTA-WH Bl BIHT T Bl URAdT HIH Bl T B3 AHT Tl &7
o ST o (eye lens) &l THAT TAT FATH BT I fohe=l &Il 2l

19 &9 3BT IaT @ E|

(35 NN




TG BlE ] STAE T T & o a5 F Hehe arel
THIAY fR70T SIS @ 99 92l & 911 3T9atad (refracted) /\
f g w0 wffa e T e E (et da 3 3fm) —

7 Ty § ofFerer 1 B 391 e &1 T 2 ‘@

99 a5 AfYg®w T T |

U= - ooy v =25 4.HI. (UTdfe &l T Al A0 Rra4(a)
a1 3feAT & Hem g % A w6 2l)

T ® qeE@dl o %=l—l

vV u

f ATeehad = 2.5 H.HI.

f Aferspad= 2.5 9.97. 25 9 & 2
qM Wi 9% &l i@ & 25 A9 &l 1 W I &8
79 RAfd § ST &l =gaa9 0 el &l
u=-259.91.; v=2.59.4I.

f?&jlﬂﬁ=%=2.27@fﬁr.

e % ol RATT SATeehan qon FIAad @5 & T &1 df S o Bled T
BN 2.5 AL §2.27 AH. & 7T THENH &7 el T TE Uiddd aarar 2l

TN W BT IR 31 BT UTac b7l ol &THAT ol oI bl THG 219l hed &l
o G AW ©H, Bk T &I FHET 7 &7 ol FT M7
o T AN & Bl BIebd &I Al 2.5 F.HT. §2.27 A.HI. &l A & are? &

o @ B 7

T 3 T 39k 9 T H AWl

FHHI-HHT S I T 9T T 907 B9 @1 &d & oF IRRITd | At
IEJ I T2l T Tl 3@ FAohdl & ATIT-o1d § THO 79T i YT o B0 Ire

eJerell 21 Il Bl UgE w9 gfe % dF JEe
T3 & if@e - gear (Myopia) > z
ii. T e & (Hypermetropia) \‘@
Rr4(b)

iii. 7= gftedr (Presbyopia)

(s )x@m A o I Rdmaee



ﬁlﬂﬁ-@ A (Myopia)

g Sfert Febe Tl q
T 1 A W iy
Hhdl & W T T M il
T Bl T GEE TE Rrs(a)

g TRl A #

ﬁ%‘@% é'j (mypla) == >

(Near sightedness) 91 fer5(b)

%o &l 3 ATl &

feTT Aferne™ Wi il L >

2.5 TH. T H9 Bl B M s > >

79 fefqar 9 @ @

TG T A Tl 70T

I B 6 9gETd R

aidfag e ¥ Yed Y > -

R S B o ) L
T (b) H T T E

Teh TR AR 25 THIL G A1 FEST T Tl F 6 Tl © Wik Mbe-are
A AT Ao FB YA @1 de & TGl Bl TE 3 Tl & HIF @i 98 ol o
T ehe-3fte &1 gl ek aig @1 T ol & ‘M &R (RIS (c)) | somar T 2l

e IGM T 97 & a1 M 3T e 7 (L) % Hed &7 a7 AT o e
7 Uidfes a9 & (RES(c) 72 5(d)) Siaul o M@l ‘@ fag @ed B

AT FarT e W A ufdies a9ar 8,39 sAfeean g a1 @
f&g” ed &l

AT e foTeH e (g [9g % U aEgel i el o Gehdl § o o
‘Fc-gfe a1 7 ®=d El
o [Mac gfic a1 & @ HIH & [T &9 HT B Thd &7

- ST W7 e Giafdd 9497 a1 Tehd1 & 99 a5 & &7 {45

qon e 65 & 9

gl gl gfs 'w L \Vi

ofafa & ‘Fee fg e | ;
AT 37 g & Al o Rra-5(e) =

Aol & Al e iied

M- & [0 9% &1 B &Il Bl
IO IR GaIR1 [Hedh TR0l 2020-21 (57 )OS




g T T9d &1 Hohal & 9 MY e @ F &l SUANT &d &l (3Fadd
W AR AT Uididd a9 1 I A8 i)
o [hcafte & ¥ i o (10 3T T &l Wiehd T bl i F19ad Bl

Mecafte a1 & & I & [0 2H UH @ &l ga-1 eFT ol a5 &
Tidlee @l -ag W a1 28 iU &H fG-3rade @9 @l STANT 2T &[Tl

T ufateg Al @9 & o0 a%g &1 & &2 2l

A Sifaw ufarag e 97 aan &l

N0 AT B9 [GT-3Tadd oF Bl Bihd T S0 B Fel aeg &bl I (u)
o AfAfET @ 0 (v) BN AT &3-19g & g b FEE &

U=-c0 ;v=g-ag &l @I =-D

TEl “f 1 AN TERTHEG AT g3 & 399 I8 e & & i g% um
HITA @ 2l
o TG Gl B FAGH WikT T 2.27 A.HL. F 3Afes AT T 2FTm?

Iy e BH ZH T B
{{@f@ & (Hypermetropia)

drd-gfte a1 @1 gZ-aftedn (Far-sightedness) 91 ®&d 2| ®15 fed &7 @l
FGAT Bl AT TE @ Fobhll &l TG ebe 7@l TGAT Bl T T8l @ a1
Uq 3 gl Al
& ehe-[ag qmrd
M#e 2279 @ =
S Bl e Rl |

ehcardl aeg ¥ 3

W @q (eye-lens) 97
JTEdd & 99dr

. . @ et 3 1
—_— - &1 & S o e 6

(a) § Z9TT T 2

AR
@

ra6(c)

D (8 ) A A B R SR




9 W0 Sr-gfee &1 aN i o A= oF T eI aidiad
g @1 Mebedq 1 fa9g H & =1 6(b) § siam|

gie arg HW 399 g7 &1 a1 1 W ufdfdd a1 de6ar &1 (R 6(b) e
6(c) @1 sfaul) afe arg fa H a2 Meae fag & 9e (L) T @1 =1 &1 aT
e 97 THE ufdidd el a9 dbar € |/ 6(a) &1 <Raul

Iz Mebedd fag Sel 9 v @ gan el W dfdfde a9ar & 39
Me-Tag (d) ®wed 2| SrH-gfte & el Afdd 39 o &l T8l o Tehdl &
ST e fag (H) T2 T gfe &1 Maead @ (L) & Hed 3@l T 2
e TH T I b T AT I Tehdl &7

FT-H TF 95 1 T UdEd a97 Hebl & Sl Mde-[ag, & v
T T OB WA W ¥ BT b [0 UY @ I AEITeRdl Bl ©
afdfdd @l Mehe-fag & 91 a1 9| a5 Mae fag (H) T gt g &l
ehead &1 (L) % Heg 7@l T4 &6l B

maﬁ@wﬁﬂw%m%ﬁqﬁr—w (double convex) @ T TTANT
3 &l
o 3T Y HE Thd & b STd-oid &l BIHd 30 & ITANT B Tehdl &7

@ % BIHT T AT B & [0 HE 0 9] T ge & Fdbedd
T (L) W @l T Bl 99 SR &1 @l G9Ned & & o L 3 W Tl
T T T e gd-3ad o &l Jeddl  Mee-ag (H) 9 a9 59 i@
o=t 6(d) ¥ g9man T4 #

Te Ufafde STE-
W % [oT0 o7 g & a8

R BT B A 3 /——H@

gdfee e 97 & - ..-:::::t:L:’_'_‘ """ - >

%1 (R 6(d) @1 2faw) \\b&@
AP fera6(d)

(u) = -25 .4
urafdd @ &1 (v) = Mebe fag @1 g1 =-d
Y Wity (f) Sfa-3ad «F &l Bied 40 &l
1 11

©H % I 4N, T
1t 1
fo—d (=25
111
f 4 25
1 (d-25)
f 254
25d . ‘ ‘
f=(d_25)(faﬁ@a1ﬁaﬁwm%l)

B9 S € b ale d > 25 941 &1 a1 f &l 9ed GF1HE +ve BT AL
TEC &1 B P FI & [0 &[d-3dd @9 B START HAT A=y
IO R GaIR1 Hgedh TR0l 2020-21 (50 )R



qeq QRE?I'I (Presbyopia)

AY H I3 B b HS-A1Y HEE A Sl FHAA-GHAT (accomodation)
e AT 2| STTerehieT SAfeat &1 Mehe-dg a7 & San & G9mesd 98l & (o
S U &l aEg3l Bl AP T GPIe 3 991 3% 919 &l aegel @l STeH-
afed &ed &l

e geArdT Uferl & -4 ga@ B dun fEed @9 & @diead |
HHT 3 & BT I BT &l HA-HAT TRl Al & 95 § M1 & T
& 3 Mee-afte dur afte a1 & Fohd &l

34 G b 21 bl g BT b (10 SABIRAl @ai (bi-focal lens) @i
AT BIT &l AR YBR % SIAhIebH! @al § AIqd 947 IAA a1 o9
(M B2 EL R ) e o s s e o A T 21 O o 1 s £ B A s

g o9 gfte-al o™ & o SffEl & Sdie o & ol Siaed STah!
il 1877 @TE (prescription) & & 99 gfte-al & @ &I & W0 «dl &
¥ § BT & A 2
o T MUA N 41 HTE &l [a5gd &9 H [HIIefor foham &7

SIS @M 0 I hed 1 2T fo6 BART &7te (sight) a4 a1 &9 g7 &l
o ZTH N FAT BT &7

AR Siae? gfe-al & fou Al &l 19 & 9991 «F Sl TR
AT T U qAT BT T & Gl SC-&l &l &7 HIT & U ad &l
o TH ® YIfeRd & Y AT BT &7

1 e 3 I B | (Power of lens):

W AR YT [ S SfTed Teh19T &l [oh0Tl T Harqul (convergence) T
fagrqur (divergence)aﬁwaﬁ@maﬁ gifrT & B9 H 9T AT 2

W{ﬁﬁ%ﬁlﬁﬁq (reciprocal)Eblr o9 ®I 9T Fed &l

9 @It £ @ H ®IeT a3 &l

o & 9o P = %(rﬁ.fr.); P= %(@rﬁr.,ﬁ)

9 ST bl Sh1E HEIE SEATS (dioptre)%ﬁ?ﬁ%l
=4 SIS % S0 ‘D’ garT 291 A 2
JaE 1
gig =ide? 2D ©@H %l T &l =l dl Sqd Bied i1 a1 el 7
@9 9l P = 2D fean a2
100

P=$(@fﬁ[.)€mw€mﬁ§q 2=—r

f
= ?: 50 9.4,

@F @ BT o, f =50 991, g0l




TIST T Felld T Tt (Dispersion and Scattering of Light)

A F T % 97d a8 a1 a1 3599 (rainbow) @l <@ &1 &Ml T
el ALMTRT Ueical el syadaihd &Y adl erll
o T ® AT UMY 338 b (AU I BT BY WS HIAT BL

ST Tt 1o | @ o1 THdaE d97 dshdd 97 JeR19T & ITEas &
IV H FFIT & Goh & @l TART I ATl Aicdigal & Ui, RAfd a2
Tk AU WSS & 9 § 97 31eH9T & gk Bl
o TGHIYT ThYUT TG UWEST H1egH H YAl & o @ el 87
o T T B?
ﬁ,ﬂl(Prism)

U0 U% WEel "I § A ani
AR % ATEFH 1 FHAA AR ST
fopdT ST Bl 9 97 Us g W W
TR HIO A ¢ fHd U% ad 9G¥
THIYT BT AT g8 ad o d 2l
ST 2l 59 & a9 T UIeT o Saa
B T % [0 U9 § FEET $9
Tal Hl AR d BT B

Teh FIgaATh e b o= Wi
IG% & FYATRT AT Jo7 9 AR 9199 J9qd &1d gl I meddd
% T W A Bl &l

g @it &rgs PQR 50 & amed R @&l S90al &l A1 Fryeer
SMMER 97 7T 4T €| HH @ifofd YepreT feheor fis & d9dqe PQ W fag M
Weiad B #l (e § g9 T Bl) I M ¥ Us @ i)
ST 7T T WM T % HE ivl i AU B0 (i) (Angle
of incidence) ®&d & fag M ¥ {701 &l g™ BIdT & 98 eH I Tova?
THF T O Bl N 97 2997 7l & q7 3idd: are? Meperal 2| PR a@ H a5
N 97 g1e? S aTel fh707 @l i foh70T (emergent ray) &ed 2| &g N PR
W UF TG Fitau| AErT {6 o R T & 7 &7 @ e o
(i,) ®&d & F9ae PQ T4 PR & HeA &I &1 T vl AT I 1 e
T (A) THEd & TAT AT 701 U 1 fohaoT % Heg ol &l faraee

®IT (Angle of deviation) ®&d zl
IO IR GaIR1 [Heeh TR0l 2020-21 (o1 )R




i o1g B9 BIgeer T O qereT Suede & 9T & M0 Udh
TohaT-hed |

8
Q2
A%k P RE I |

G%QEI : 99 9 3aaq 2349 (Refractive index) &l d &7l

EA® APRN : oA, T a1 &1 s 20 x 20 .87, Ui, 9,
Thel TAT dIET (protractor)|

i T U o oo o8 HYE A W 36 b IR T e SIS
SR 1E W 21 T09F o anl oW U o e 3 w1 Wiae, O @ geru|
o Wi T W@ [ ® 3R FT BN 7

I T Iyt & sq% off T ®1 PQ, 7 R A Eifww [arferemisn oo
Y oHarg B & a9l] 9ede a@ STEarer g1 aifeul PQ @21 PR &%
qeg 0T HI AMIC| Fel TSH & BT (A) EF

=Y &l 9ot PQ W fag M =(felu qo1 fag M § PQ W¥ @& @itad| T
® M W FART &7 @d T 3000 HI0T a91eh? M T Tl "iaul I8 3
A fRT0T SFTAT & T8 RI0T A vl dhedrdr £l 39 Al (1) § |re
HITT IH 93 T BICl 60T QiaU 49 6 [o=-8 § 91 = &l

%7 & = &1 341 fefa 9 7fgu| fag A der B @ Seia 2 99 39
¥ ARy S -8 gt wanl U % gfdtdas @ e % g3y @ PR

¥ 3l [ag C aan

IR | D 9 & U9 @Eu

il ﬁ"{“ e I g1d H1 AT
T (i) H (i) H (d) N
TH A @ H 'l

9 ST & T
ga1 &1 A&
el & e st
@1 M@d g0 @n @iyl ‘PR
T 34 WUl J8r Mg oo
A AT PRAW H a8 ‘N W
Ta 2rdr 21 N o o 9=
fop7or den i fReor & Hem
U B T BT (angle of
emergence) ®&d &l 3H B0
%1 AT %Y I qod Bl TEO0-

1 § Hre i




9 [ag M d«n N &l T@ 7@ § meERl @5 A B, MN,Caa D ¥
T aTell @0 U5 F UIeT & 9edd § TeRIST-9 hl S9Td 2l
e Y fa=@ &I (Angle of deviation) &l % 3 HIT?

ST feBPot Srarfad fevor qun Fefd f6eor &1 o SeEul SRau 9 gM
a5 ‘O’ T a7 W@l €l 29 a1 f62on % 4/ a9 arel SIor & "Iy
&1 [aerd HI01 2RT 39 ‘d’ 3fel? | 391id &1 29 ARuil- 16 e #ieul 29
fafer &1 faf= STdae &I 400,500 37 0¥ SeIEUl 399 a9 ar [aas
0T AT 1T B0 & Tl bl qROM-15 e Sl
o (IO HIUT F 3MUF FAT e {har?
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o MME T T Y JAdH [aa I

ST &Y Tl &7

2, I &l WY @ Wiy 51 X-
el dI AT EFI AU AR o e
fig & qonfil @ v Yo @ e g
FIedl & Fel JAqq foaed &I &l ey X

= D & a9y #l y-31e7 T qEid? @ e
Tea At st fig 9 @i g @ et fer9

X-3el T Tf HIAT & g AT Hior

ZYAT &l ATE 39 T 3YAT BT T TN B3l & ol S M7 HI07 ST

BT o AT AT Bl el Arui-(1) SRau|

o 3MYAH HIUT, T &I0T TS forae o1 & I/ T &I1E T Er &7

o T T USH & SUAdT Jd® hl TTd ®T Tbd &/ IG & df hH?
T 37T TH ZHHT Gl T

U & Faa g% & g il FA™

(Derivation of formula for refractive index of a prism)

= 10(a) | foBeom @7 gfiau
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d= (1,1, — (r+r)
19t PMN & &9 U &1 2|
A+ (90%r,) + (90°r,) = 180°
ATATRI AR
Q+Q=A
(1) 3 (2) &H 9T &Il &

d=(i+,)-A

Q Rr-10(a) . Atd=i+i, 3)

(1)

2

=9 @01 &% e &1 TG99 rl
&l o [AHIER H S @ n, 8189 i =n, 3T -
M @ n U9 &1 S9add ga &l
MW = &% a9 & 0N 9, a1 & I ga%h FaRT
n =1;1=1i; n,=n; r=r1,@[§IT‘H%ﬁ?1T%I

qET1, =nHEA 1, (4)
B’@WNﬁm:n; i=r,; n=1; r=i2,‘§f§lT‘Ff'&ﬁF|T%
n |1g 1, = |3 i &)

T M 2 {6 =Faw foaes &1 (D) W SaaH o7 91 fd @ior T8 &6 2
HATT 1, =1,, T 10(b) 1 FETeor iful 39 <@ MN 45T QR & H9i? 2, ard
T 701 MN U5 &% STeI & g|iae &.r & ([=r10(b) ¥ 2Raul)

T4 i, = 1,8 d1 g o1 (d) gAaE fa=es sror (D) &9 S gl

qd FHIHI (3)

A+D =2i o SELEL AT i, = (A+D)/2

afe i, =1L,8 A I T BAT 8 b1, =1,

3T THIEBIOT § BY U BT ©

2r,=A T 1, =A2

i, T 1, el FHIHIOT (4) § T T

Sin {(A+D)/2)} =n. Sin (A/2) U< T 2|
ZafeT n = Sin (A+D/2)/Sin (A/2) —(6)

U9 & 3T9ade gah & Il I erl

Sin(AJrDj
__ 2 )




IIET 2
o @1 A = 60° § gaaw fages &7 30021 df Usd & ued &
S9Ed g ®l T BT
Zal : fear T ® A =600 dar D = 30°.
n = Sin[(A+D)/2]/Sin(A/2) = Sin(90°/2)/Sin(30°)
= Sin 45% Sin30° = (1/42)/(1/2) =2
D>n=12

ZAfU =9 &1 Tuads gad = V2

9 & U ¥ Us ArEnol har-ward &l
N e
ZH TANT BT ST HAY | HIfT0| Uk U @by 3 TW%a aldr & Jerer
q ¢ad o U IRU| U G dehs] dhl aiedl |ifeil| THH U el g sty
TH oFW WY R BTl Ueh & YeplsT TG ol 1655 o Ui @iEu| d12e &l @i
3 (switch-on) #ifaU| 88 & G127 T aTdl (60T U1l &l THiad am
TR TSH &l d1E &l 29 T8 THEINT il o6 TS Teh9T IHeh q19d
TR T2 2| U o T feheot § IR ol MR1er shiford| e o aidiad
9 q9 A UH &I -4 gAId 80 JHEId bl
o YA @R U HT @7
o T YR AR T [ Aldlad e ?
o SId UHINT T T F T TEoAA &7
o MY HFY I W7
o UI® I % AW BT H U HiF IRade o@n?
o  HFE-Y I FHI [qG@T BT FATH N7
g BH UH AN TR &7
-_
T% 97g Bl ¢ @ IO Il 9T STl 9 |
U 3 UHR HARId HIC Y 98 9l &
YRTAE ¥ BIOT A 3 9o UehIeT bl U AT
T | BT ®ifeTT o T fa=-11 § 91 m 11 8| Uk
%S HIE dls Siic &I IHI & Tq8 T 3W@H? 30 T
T YT ®I T UT hitow| fe@rE e are 30 @
dre &l
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TR (3) TUT(4) H 9T UHIST T (o907 HB G~ 0 | <@m 71
zl

o T T AT UHN % [IGHU B [HIO-9HT (ray-theory) ERT T
qohd &7
TeRTST- T AT 3H HHEAT 6l T &l

o U A B &7
Hg B9 34 A

U191 1 49991 (Dispersion of Light)

ohaTeReTd 3 § EAY <@ b W 39 1 a0l FAqH BRI a1
T 3T H1 feraee @ior SAfesan 2|

9ad Y19l o fare= 3 § faewor (splitting) (VIBGYOR) @1 fagmur
Fed 2l

FHARI G4 F9l H B9 E AT T ®IHIE o FEAER (Fermat’s
principle) U9 % {UECH Fdb H Bad Uh &l JATH (G HIoT &1 Fehdl
| TeRT9T TR0 BRI Y HHT N 9] 9 @l gAal &l Wik shaThard-
3H B9 <@ T TabIsT 7 [ 927 &l g7 2

o T THH JY TE AT & b TUSH & Uaa Task &A= 7 & fog
-3 Bl 2l

o I UA® I o URIST BN o SFTAT-3@T 2l &7
TR (3) AT (4) H BAF &l b g8 [eu-uHd &l o [Hey

HIAT &l TAH B9 T8 %E Tohd ¢ Toh 9ad YISl (1= aovIeel &l T9e 2
T G T B TG H BT YT @ W bl e TEH 3Tk Bl 2l

T ST AR I8 S 11 & fob Teh1el bl 1 A4l [Gematl § el
| U U [9egd gadid T &l T2l iz Wl BoT Hiides &4 H AU
A el Bl &l 9% 96w SHdl [GWr f9egd a1 gaed &+ &
T BN [98gd gaad T3 &7 [dg W 9= 2l 8l J8l faggd qun
D &= HT Al a4l RSl § YT 9 F HARd g &

o T G 3T HETSAT & Fohel &l [oh T 19T T= 907 | foreqer &I
T W9 g€ U9 I o &7

(e x@m A o I Rdmaee
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1 Matd Jar 91| § 9 B7 U &1 &l SHT YR 3T9ea Jadh Ared
T OIS & TG IT SR &l &l 99 gad Tl J1eH 9 THT Bl
T A1 U T ST FAAH T9T 9 g ol € U eH [afee I 6 ST
i g7t o 21a1 & 9% URUHEEY T ol (9T T 8| 9 fedr
TJT SO TR T TaeH 299 TR (3) AT (4) H 3@ g &l T
ZR1 98 W g% & [ AUad Tddh, e Hl adTs & A "edl Al
z| afg 9 VIBGYOR & AT T &% TCE %l Joel &l al &7 S+
T 39T ] TG qad S8 adT 1 37 6 Te 9ad & el ol
W 3T 1 I Jah &Y el © 39U 98 &Y faaes 99 & 2

TN ST Toh O19 9od YeR1eT U099 § T[oar € a1 98 A1 30 ¥ faved &
ST 1 B9 UHT AR [ 99 & U &1 Tl (6201 &l Hal T gl
o T IE M T H Ve T 27 w7

T A & fob TepteT ST SId & @&I07 a2 J9T i Tl & J9H
AT & A7 &7 A0 T F ehadl gl 29 29 fed off "qreaw § ufvafdd wer
T Tohd &l T SIEd J STl 781 gttt 2l AT e et fhar o
qrEs H1ea F ISd JHT 391 I g9 TG gl

TG I AR ® &7 97 2aT &l 99 STiad a3 &l T&r 39 a0l
@1 T % GITEY BiaT € Sff (ol of {95 O qredq § Toral € 39 AY T8
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TEdl & Wdih dIIGE] 3T AN o STFAT uRafdd 2ar ®l 20 Aed ® 6
T AT (v) T (A) FAT G (F) % a1 T 39 ThE 2 2l

v=~fA (3mgfT @& v F AT AT ST ?)

foRdl o1 3fides T 97 Sad |, v THEA] 8T 8 A %, d9 &1 9,
TRIST o TICE o A dedl Bl
o [T ®EM9-3 | W& T T &1 iz Whidh IETEI01 aal Tehd &7

AT E SMIRT IAY 8Y ENN g€ Uil [dequr d TaH ST
IETE &l
o STHIST H 2599 ®d [EE odl &7
o I TH P I5UY I Thd &7
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U THE ST &l die o 9%
T & THIET 9201 &l A9 AR &
T 29 TR TS & AU NEd T
&1 ThH70T 3Rl 918 W 9| Uk UiEy
uhed T T 9T g'd &1l S
STEl ¥ 9T 6 TETE B Aihul BiC
A H H UM BT Bl v ded
Meadr &l o dAr W EM ard
R Bl e Siful S dEr
W HB TN B |
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o far W 77 A fem aq %l
o MY @l W USH AT I UHIST AT H AT & 91 I bl gar J?

e SHHN Il |

Zoe % a7 I g gHeT 2| fqerr St s 81 8 gan g
z| TfeT 319 B9 U 9 T G Bl

fr=-12 &1 3RaT G ueh1et @1 [0 3HE HIY TdE & e TNl i
geT | Ud9T ®d &l TeT Ta9 e 99d Uil T [9aT9uT o7 Taed § ErdT 2
ST 37 B forae TE St qA1 @d 3 6 e 99 9 2T 8l 98
& T SN Uedd-Ugdd U I B & | BT ¥ 3ueay Ul STidi®
I & BT Al & g8 &l dde W Uedd-dedd U 37 [h § ag |
G BT 2l T fUaae § Wl do ST 3 61 0T YBe bl 37U
e 2 2l

3 Tl el ST @l feBautT o & o7 00 & 420 o SRTSRT 2l &l 31 febeott
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gfe U g8 H ST TIST @l 9% Jgadl & af 9 98 d gaY auf &l
URIST ATl T Tl Ued Tl €| 98 Hel 37 Al € qYad: Meed &
@ % Al ([9=-13 5 3RaUl) @@ Tep1eT &l <@ & [ U @l 1
T 3T T I ST BT AT 907 4T 3 Hehd & o T Jehl9T T a qe
4% AT AM9E WSl T 19T % A T Hio1 420 B[l SFE 9u7 qF @ A
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qAT 42°% &9 § @d € o 3T VIBGYOR & 91 a0t &l 3@ Tehd 2l
o T T g H k19T I AT & TR § i [y <ar 27
T U BT IAT
A9 % fau EH
it fafer & dresn
MMl |9 9= dl I8
Y o ZgEg S
TS & T feaaraTdn
AT el & Il 3547
M 3@Ed & awad |
Tz 1 averdr oig 2
g Sl e gfte-ved W7 e od 2| fosr 14 § <faw |9y g3 S sraent
@l & AR UHIT B
faerquT & & 9 SieenT?
TdEl ¥ a1 9ig B 2l
@ F07 BT [der9ur i
T2 Bl &l THT TeRr ARl frpy | eeE et
o7 T fgeraur I ol g
43 9% & @ 9uf & g el qde 9 2 &l SHI BN U a9 & 97
AR % A Il Jde W B &l 3Hl % § I YR & Tl 9% UF 9 Ad
T B & qd1 TaH AdRE 9% S 9ot @ 2 gl (14 | gRaul)

o FT T TATE WETST HT TEHT HIA GHA THHY & ATHY HT Hodal FT T
T 7emadr sro fast F ATy W=t B SAWEy uwtAa Hforg

U 9%k a9b (Bright) &9 9 STeRIsT e fa@mg adt & 98 &9 Aadh
A 39 2l
o IHIYT AT T T &7
T Y9 BT TAT A & [0 ATIHT THB19T & 37 Uk dF Uehl-ch a1
Y FHET &R
o UDBIUH T B?
9T 31T &9 39% A H S|
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T T YU (Scattering of Light)

IS HT IO U SAfed d2d &l T(ed 379 &9 Fehivi & ar H S|
o T AT AMC & T Ta=A U] AT UH] Yb19T &l $B GRT H TdST

&7 & A1 7 B 87

310] T 9THII] ST UeB19T H Gl TehI0H & o Uehl9T Foll bl Aasnf d &7d
T TG YIS FHoll b P AN bl AT fSomen H TeAteid wed &l Tl @
[eEeTe | BF o I8 Ush Jerqd Uikl Bl

3T0] T YHTI] U TRIST T AT THb HHN 97 W97 &t 2| afg &
W1 SHF BTl &1 al 39 W T=d SNgRd arel JehlsT &1 T91e uSar &l Sl
U g2 B Al M STgid el TeeteT i Ued 9Sar €7

MU 31 B9 UHT AN & b 5 SR dTd Jehl9T &l TZE] 9 3T
21 781 8| 33 U191 % IO GTHT] H HUT 9% B Al 8l I8 98l § U
w1 fomet ¥ I Aty dear 1 &

TERTIT T ATl Ueh Sh1E &1 O RISl o TJoTee ol Soll 2l 8l o &9
TR Uk YehUS H U197 1 fhal fE9 § Hewor Ad 2l

39 9 UHT 9 & foh T=asl 310] a1 GIHI0) SRSl § dhel RAfd & &
S o fs-15 | g T g7

TT 3] T Y] 97 P ST Il Yeptel 9=l &l I 37 91 GIHI]
3T SR & AT THIST &l I & 1T AT Bid &l I g E90
T AT & AT 310] Jehl9T T ANl o &7 B hed @vIdl &l 39 &9 &
HIOT 310] ST o Toll bl §B 9T T fesmen § i drgdn 9 St
HId &l ZHT KA1 ®I & U BT UhI0H Hed ¢l IH 39 IqT ITHI] &
UhIOHhS ®ed & 3T B Jh1eT & YT dAT Yeb1eT & UehI0H &l drgdl
1 129N % Hed & STl 10T ‘0 || I8 YT gar ey fean 7 & {6
THTST % TehIUTHeh] ATerdT i0T & AR 99 2l & 90° 0T UF feraeTd o

e Stferhad &rdr 2l
s 2 SAHIST % TE Aol aul &1 Jel B0
N T 2| S B9 AR Bl G TR o e
'A'A R el o ok Dl e | e
48 ~» ¢ B9 3@ H BT qREdd &Id & df
o N el ot 7 At § 9 qiede 2 2|
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3G 39 A9 § I€ ikl 3T BT Teh AT Ueh1sT b1 TehIOrd Hiel Jo7 i
£ USM &Il €| T8 T GUIl Bl USH I el HIdl &7

iU 37 &9 TaT @0 fob T Yehive b5 o BIT0T STTERIST T Sl auf
ferarg & 2l

T A ¢ {6 29T amarerr | fafes uer & 310 a1 wIH] 9 S
gN, T4 O, AU & HRU AH Al [C@E ol 2| HAYA & AHT &l
AT Al 0T Bl TG H Bl & Fel 3] <Al JBI9T & Thl0h &5 Bl
HE HIAT 27
o T kN H F AN TN H @ IT SRS 99T 91 H Y s ol &7

AN @0 § (-1 SRT & 379 a1 9H] 9 &id 2| 39k
MR & STAR 9 [af= U191 & TGl Bl Tl &id & Iaresony
T o A 2l AT N, 1O, & =1 1T &l 3 Il e 0T Aiel 0] o et
T G AT o AT A 9u T HH SGRT drd ault & T Tehivi s
® B BT &7

T 6 @A H AHE gieY o BRU SAeerg ey 99T & 8l
fST5eh 0T araTerol | Ul & U7 SifHe U Sd 2 | T 9 6 ®0T A
U7 o ST Y AU BT U] I B T THT SGRT aret o7 29T St
d% Uead & T8 BT SRI9T 9a9d o7 &1 fSEmE < 2l
o I BH UMY &k bV & TANT BT 91 Tehd &7

gfeq 3Td &H ZHE TG B
T

Ueh %1 & dih? H Ag9-AH-Aahe (F129) Ud To-RE 37 &1 [I@as
TITTT| ST T Ueh ol T 97 Sel agd JE § G &l Jehlel 9T 21 IRdu|
TEHY o HON P1 FHIOT AT &Y H 2 aTel IR bl &0 dHifay|

SY-SE UGRAT N dedl © A W R Aew? &1 orast U
(precipitates) Tl &l HIY Teel Ah? % U BIC AHBE & &1d ol Ak
% 3G9 (precipitation) % HRUT THEHT BN dedl Tl &l

ARY | TeHI & HUT A 01 % [GE@TE &d €| SNEHR & g6 & AL-Aq1Y
g gad 9ul § qRafdd & A gl I8 U1l BURUHE BRI BT &l ST |
HUT BT BT A U9 o TG &l gol | Ble & &l 3qeu Ry
H g Aot [eEmdl &d €| S-97 &N 6l SRR gedl € J g9 Ul bl auies
%1 AT | ST S & 15 IR @&y 9 g8 auli & Thi0H &5 &l B
®3d 2l 3T T 9ul & T 9 gad o7 fEg &

IO IR GaIR1 [Heeh TR0l 2020-21 (101 )OS




o AR TAT TIART & 9T TJ &I a0 AT (G &I BT T 2T Fehell
z7?

AT | 379 1 G¥HT0] [ SRl § Was ®9 9 9 I91d | At
U] AT UTHI] ST SRR % STHAR A= TEe ard U1l 1 Tehius
®HTT Bl AT q07 o qICE Sl JeTdeh ST aTel %07 ardraol § &H I
T | G 91 AT & 99 G &b THIT Bl 9k @l I Ggad
% o0 31feres &3 O 3T U=l &l Uia: &I Ud 9e1 § gaied ad1 gard
ke o L e 2 i o s o e s e | e e e i 3 i o | RS L B
ST SATET Ik Tgd- & Tecl & THI &l A1d &l ik @ 907 el Yl
qGY F9 AT & d B! Al qh UZd UId & UGN WET AT adl
AR & T8 I BT 907 AW @l &l &l
o TSI & UG I W Ul H 7l [G@E AT FAT 9 ZHHT BT Tl

b &7

3I98Y % AT AAERel § qF &l [ SART dF @l T T T
Ud HAT & T9I H FHH Bl ¢ AU FHI Gu] AUDT Al T AR
UHIU % 99T JEdd €| U dved § g9 9aq 9uf § fG@r & &l

@wwaﬁ%%?

g I aefs ud Aew qREw afear aeaid.
TEA A G0 qUT g4t § g & e S awsmEn o
AR @7 S oAl & gaf g I & UHuE &
AT TH1E & AT & siferss gt ]1 g6 &1 | T
Fed 2| THT THTT Y TEEAT F AR T AT F AR
1 ST R

ST T THT UHIYT & P d%d ofd; STIAdH, [l UF Yehive & 91
Y JWT 2 T BHY 9 AR SA9gddichd & i aed 8| 99 oY [l de

B FIT6T0T BTl A 39 THET Bl & BT BT T HITT quT TH19T &
e U7 ST 39 3Ny dichd TAT bl FIEAT HifeTu|

e g # AT 3, g #T F, ANAT-AT F1 GHAT AT, (A
ghe @1 , gegle 3t , aergeglear, & #1 o1, frewm, fse 1 #ior ar frs
FT STTAAT HI, FAGH (T Fioy, [Fetqo, qwivrT |




SEEIT

T B9 I AT I @TET 25 AT, UF S99 1 B0 @ T 60° BT Bl

T T T€ AHAT [T BT g8 STIHT BB 331 dl THEINGT Hich Mhe adT a7 aagaii
%1 BT B I ThAT Bl THAE &9l Hed 2l

T favg & UN %1 9] BT 7 3@ Hh %l Mhe e & ded 2l

AT &7 Y e [ag % STev-ardl 9% @ 7 3 T hl S1-gNe &l ded ol

3 & IS B o AT-ET HE A %l T &l | ST & 39 &1 bl S-al el ded &l
W@%ﬁ?ﬁﬁ (reciprocal)ﬂ?[?l"ﬁiﬁ gTferT wad 2l

o9 % 3T9ad Ta% &1 n = Sin[(A+D)/2)/Sin(A/2) H T T 8| TefA {957 &1 &7
g D JAaH faa@ & 2 2|

99T TBTST o iU ST VIBGYOR Uit § &aT & 39 907 {987 shed 2|
a9t T TeRIST T G Iaar ot TdT fESTatt |/ 310] a1 9] & fafer g ¥ 2ar & 39
TERTST T TehT0T (scatterlng) Hed 2l

mﬁm

I SFeaqT 9T gﬂﬁﬂﬂ (ﬂﬁ'aa'ﬂT) (Reflection on Concept)

1.
2.
3.

Mdcafte a1 @& &9 & HI? (ASD)

e &1 o HIEh %l qHAEU| (AS1)

50 % Uard @1 ST9add ga% &I YANT 1T THEEUl (AS3)

Igug % fmfor &1 FEemEl (AS)

FEE Z5ag  FEI B % [0 el a1 GhaT-edl sl JHEEUl (AS3)

A\, TS ATl WepT9l n, HTEE ool A gaeh § n, HIEH el AU Gadh H Ta9T B2l
2| feadia Hrem | ueh1el 1 TeE w1 MY (I i A, =nA/n,)  (AS]))
HAT-HYT ATHIT 999 au § 7 fe@rg <ar 87 (AS 7)

Ue AR &7 ATl a5 %1 4@ 21 2| afE T8 AT@l % AT HearorT o (converging lens)
g AU SR F T I9 9 6 SER 997 @ a1 27 (AS7)

I @HeaAT T START (Application of concept)

1.

9f5q @ Ueh &FTad (AB) 97 319aH {6701 d2r AC w7 1 feheur &1 =11
H TN T & 29 {6701 [ @1 qul &itaTal (AS 5)

A '
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2. ®Ig &l aEsll 9ered A # Witk AresTa (ground glass) STAESTT UF ad aul | o1 21l
2?7 (AS7)
3. TS &l Ush Gae 97 IS aTd Uehl9T 1 0T 4008 3 THeBT FAdH faeel w01 30°ErdT &

T o I U 3TIc Bl &l Sd Hitad| (I : 50°, 25°) (AS 7)
4. Frdgfe &1 ¥ difzd = @ 100951, BT 1 ae @  T1E & Tl 21 396 e
[6g Ud @H @l 91k &1 3 il (I : 33.33cm, 1D) (AS 7)

o

1. a% & BRI A FGrT T8 a1 A1 & a8 47 &1 &l [ ]
a) 9% % Addd SR T b) ATEl F a&] @l T T
¢) gl g ¥ d) e W g ATl gfdfad & AwE W

2. S @l garT [afq=T SRl @l aRgall @l <@ o1 T8l &1 af M= § H-a1 {2 &dr 7
a) ATYT-F & BIET T b) ST @ & a5 B [ ]
¢) AT & ColTd bl =odT d) iy @3 ufdtas &t g

3. 3Ugdd & 99 q qRed el & &l [ ]
a) TIe b) Mg ¢) TIST T o d) TWIEd T

4. THETE ®Id U9 & q19d 97ad 9T 92 arell U1l &l (6707, AT cdd & &idal &idd 97
T T & o4 e fasr MCQ-4 ¥ 29Tt 71t 2| fob?01 & <gaH o & foiu 2949 & e

T 2| &t 2 [ ]
a) PQ &faw 2
b) QR &fa= &l
¢) RS &faat 2
d) PQ a1 RS &fd 3l
rREMCQ-4

5. A &1 & [ 5 | &l I8% T gee & [0 {6 Ul & I8 &1 SUANT fohar ST
2l [ ]
a) SHI. BT T a@l Tadd @d b) 10 9. ®rd T AT Sadd e
c) 5HI. W T aTdl Iad @ d d) 2.5 HI. ®IEH T A SAd @9

6. STINT T ThTST hl AT fE9met § Yo: Ta UihaT foTa 3707 A7 99HT9) el fafer= efveram 2ra
T TH e, Fed &l [ ]
a) Te19T T TehI0T b) TeTST EI e
¢) TeBTeT T TTEa d) TIRIST T STIaa

S Co) xmm T e e favem



ATt SERT (Suggested Experiments)

1.

AT el | 256 o (HI00 & o0 SR &7 fafer sl H9=El (AS 3)

2. TS & fUadd 2299 &I S B & (o0 TART Hifagl
3. THIST & UBIUA &I THATT g0 Teh TN BT
NISIIEG] ﬂﬁ'ﬁﬂﬂﬁ (Suggested Project Works)

1.

Eg_sﬁﬂ(binoculars)ffWWWTWW%WﬁWWWT@
fopaT ST € 99 & [oTT 3TTa9de JMeGRT &l Uhed Hitaul (AS 4)

S THATGaHT TIH Dl SR IT SIET & Side? &b T AThT 3T ThT & ENe
2 T & AHBNT ThId B

gfte 21 1 & ik &7 & [0 SUART 39 YehY & @l &l Udd &7 Uk
e @ #ife|

afven Site # |fed B At faadon giwan i SEEwR 9 sl



6

URHAIY] HIoll
(Structure of Atom)

QT

SO Tt dheftetl § SU-UIHTIdRT Ul ST SWTeSTd Sded, SmTaieTd
TIeM d91 [9egd SedM oAl & a¥ § 12T &Y g& ol
o TIEgd™ det WHIUSA H ¥ Y WHUE™ %01 hd FHAAl (coexist)
B 27
AT S5 T, 3BTRS q27 Aied a8l AT adrd T3 92T
fed & a1 | Al w6l § add T A4 [Hedid & ae H AEwnel 9T
®T g &l
-_
13T & M 6 SR 97 UTH] &1 U(d%d a1 Tehd & ¢
o T AT WHIY o IU-UZHIIER FHUM Hl [l T (AT  FARIT &7
Ak &7
(39 Zevve, 3T+ STeame T 399 B & Teddl o Tahd 8)l 31T
AU AT = ZART R T ORI iR T A H e i qer
I U9l & IY i)
o R T WHST § UHh Y TY-THUER ®T 9 ATd &7
o TUH dd &% UIHI 3O dd & THWIST ¥ =1 =41 &q &7
o WU H TadeM [hT TbT el Bl &7
OIS TSl o IO o o [0 & UIT & O, I, AT &b weTul
% a1 H FHAAT BT

I AT



W(Spectrum)

MY 3989 @l 99d g0 <@ &1 &l
o 3ITYJ H fohaw I BT &7

Y 91 3 g &7 & {3 (VIBGYOR) 31997 V = (violet) 7T, 1=
(indigo) STHAT, B = (blue) e, G =(green) &1, Y = (yellow) 9rel, O
= (orange) T, R = (red) @ 777 %ed 2

MY < fob T 391 Theld & 91 Udeh 397 i digdl U (95 ° T
fag W f=1 & &l

THRIT H qONT &9 (Wave nature of light)
o ™ H U % T UMl H Swdd S oKl &l UMl o (A= YRl S0

T T SAFFIE T e & AR 9Fl H @e? Mg &l 8l
o Y TN & foh ZH ¥ [hHT a%g & &9 & &N T I 2l &l
. ZHl d8 919 fa8gd 99 HIaT & ol [98gd g™ qifl 3 =l ol

&9 faegdE qun gadd &= H &9 a3 & B4 § HaRd &l 87

HURHM faegdE ey, foegde & § REdd FH & 2
IR [Gegdd &9, gEaE & H aRddd FE & 8l

Tz fafy A aadr & TTaH M1 & U o O @ &ld & a1 di
@1 T 1 [Gem & FHBOE B gl

T eR1eT Ueh 9egd g™ a3 & a7 Jeh1eT &1 o (c) 3
x 108 |1/ s~ 2T &
o foaga gadmE i & o w7 E7
K8l

aT
fard # Tfd & ATl [9egd gade e 30 TR FAGER HIl §
ST T O T &9 aTell HeTHRT &l 37 Bl 8| "eNR & d9T o &
fegd daad 9T &1 997 T T (A) T2 T G (V) Bl 2
T %6 &1 HHNTT a3 9 T & &/ &l 0 avesd (A) =il | 3T 999
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108 ) X hall

T ol T SATECHT Sl &A1 dT SR (V) BEATdl &l H HBUS &6 [daam
s | (1/s AT ™) TART ST AT €1 39 AES & 99 H94 %I 29 T8
ERIR IS

Ao l/v T c=VA

2 9% Uk A4 Ha9 § qu7 A q Bl @6 &aT 8| Ao qi
MG gedl &, deE &H el o 2

foagd gaE T § Sgid # @ I A ¢l fOegd e
T | ST &l @bl 9 A & [9egd gade a said & |l
AT B & [95gd Jab TWagH Hed &l

Tt H MR TeEg  geuH WeaeH @ uRfEd veee #

THUT  ®I U T ST I ¢ bl [G97 a1 A (Taiiers 997 o)
T T (B TCH) d% [G9al o [har Sl &l 81 T bl "M T5
AR ARTHEEAT 1 399 JhI9T Hed &l
o TYTHT I & AT FT HI5 3T YRS H qIeEE Bl &7

ﬁﬁ:ﬂﬁ ﬂ'ﬁﬁlﬁﬂ @ﬂi“l (Electromagnetic spectrum)
%l AUl A9 I Bl [egd g WeheHd Had &l

foegd dawE TaeH H Ay a3 3= &l SATIwdT Tl {620l & <
T T F AT T [T T oA SAwad el el g g9 7 haw
39T TR F & HISAMA Bl &l

RE) Broadcast
band

Long wavelength

Ultraviolet (UV)
rays




TG T @IE Bl B2 B T & & a9  HB SHEI Holl Y1l w9 §
afetd &1 8| 999 Yed 98 @Id 3 § YRaidd &idr & (9 el 9T 5o
TR TAT STE-9T9 ATIH dedl & I8 AR 3 H Tep1eTIe &Il & ddgard
O, S &rdr & | (31feres et =9 a3 o= a1 {6 e o (Tt goamm
TTe=) gfe qIHE dated & 9|

T ToaaH a9 BT & dd gHd 3 AT Sfid 2l € Wit el Uk
T (TET-AT) hl SATeTRTH A S o B0 38?37 @ el od 2l

HIeT Wb (Max Planck) 5 I8 M7 feh 209 SAfstd FHatl hv & 016
Al & I8 9919 [ [9gd g Sal d? udied Sell &l

&R : hv, 2 hv, 3 hv... nhv

Tl &l FB G E % o0 g€ E = ho g ded | 580 h @
i T R Hed & [TEel o 6.626 X 103]s F41 “v* Tfed a1 Sedfld
fafepor &1 SgRa &l 2|

T 37 &l d Hat () (3Tierehas aeed a1 FAae STghd) el &l Sl
® g § ®H 2l 8l (ST gAaH O3 o= 91 Iwaad ANgh) gered @bl
T FHoll ded T SAfd el 91 g 1 2

ek o UEITd Sl Hed I8 & (o [ed-graehid SHotl i U a1 Jad B
39N ® Bl & 7 fob Razar ||

3T TRIST TFCH &I TeU AT I e &1 998 &l &l
o UG H ol S aiel TeTal o [ar= 391 ol a1 39 3THE 3old 7
o Terdl H ¥ I iy I %Y femE od 7

Il ssme2 L |

% gedhl FUE FARES (cupric chloride) ®T & &I Wc H A5
ERSAING 3T & A1 Tl (paste) TRU TH wWieAd & B (platinum
loop) H T@®HI TH AUHIHM @ T T o]

o UHI HMAT I @R m?

AT [ohaThed &l =NIEY F?es (Strontium Chloride) & dTd
EELEY

HUH FAFTRS &7 T &l @l dA7 THIaH PRS2 @ 37 &l @l
T T HIT 2
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o TRIT T HAShT o @ o Gied U191 bl 3T &7
AT a9 TSkl & o § Uiel UHT9T &l
I HId 2l
o T T U W SIS ol T 7T ae T 1
i Bl % T 1 1 Bl Sode dl i &7
T F TE TAT AT b Teieh e 3T
T 981 37 & TN B3 &l F THT 37 Th19T
& o= Tt | Fated Bl © 991 3% W
el (line spectra) ®ed Bl
S & 131 71 B 01 & e 7 T LRl O s
(fingerprints) &1 WA fobam ST & 99 &
URHTIEE TSl Hl IS Bl ST GHTILST

qRA A oA, frews | H TEAN F A ST A A El

g 1922 % 9 sif grer | TR 1 EEEOH WA WiET T 3
fere

FT Aol LR I gAT|

TS O q°T Taas ot 9

(Bohr’s model of hydrogen atom and its
limitations)

o YT WegH &Y YTHIY %1 FIAT
% aW | 7 I9NAr 27

e drg? T ufqaned e ik
TTHIY] H IodeM U (ST whel
¥ B1q 7, oo Sa few vedr ®
Frx3: Tt 1 %% & o gfdi w vEa B
T Zeee™ ATE Holl ot ®el (AT Hel) H ®H ol ard hel (3T
®el) H TI9T HIAT & Al Foll § 37 [afh?0r & %9 § Mebeldl &1 39 Uishan
Y el &1 TE0T 1 I Bl gl

qHTY @ SAFeT @ Holl @B Hod &9 E, E, E, ......; S & &l
FIeT (qugntized) 8t &1 57 Foif &7 & T4 & Ry a@ @ed & aar
Hoif & TIIT GoT B FGHT FHil w7 FET &l
e ZIWAEH & HH Hull AT WT B THBI I &Y Hel Al &7
o 9 IWAEH THoll U &Il & ol 4T &l &7

Toae eI Holl a1 ®el (W7) § Ier ST &l

-® X &l TTAT HLEAT



o T IAFC 39 oAl bl EHIM o [0 g Hehd &7
TAFC AT Sl @h? [T T 309 Ja &F ¥ 31 A 2| Tdag™
ERT Tt ol [98gd gasid SHat & w9 | faur &l § a9 99 T
3999 & H BT & 98 IAad @3 & 9 H @ ¢l
187 A TEEMA WA & T JUe] & 9N § Thadrgdd qHAET 2
BESMAE WA ¥ HaT9d I8 Uk dha Aiqed [H8d g3 &l
ofehe ST ETZEI9TH U7HIY] & uias (line spectra) Tl STIEAIT THAGRET
T T T FH T @IS b TE & w9 § fe@rg <o 2|
o T ARY DI UITET BIEZSH TTHIY &l HEM AT 1 qUICrd [erdTo
fewam Hepd 27
dIe? ol Ui 39 [AHIST @l Tl A5 el ared-H7thes &l TTHI Fidey]

= @
=2

n=1 n=2 n=3

Rra1.4: NFT-AT TfTET AT THG F0ER G&AT ¥ forg g 7g Aeigeiar g #a7

ﬁaﬁnﬁmmmwﬁm (Bohr-Sommerfeld model of an atom)

JUMIE % d Dl U &I &I A Bl AeM el (fine spectra) Hal
AT 8| ArRWeS | d18Y gaT UidTied goiid Bel & d&e g He H
fadTed fopanl dl8Y & YoM %e &l g TEd g0 g e Bl SEgdE
AR | SIE1 8| 6 YR a8 & di? &H& & (o0 & SHEgd Hag: ds
T El ST T % SHEgdE wal § T 999 &S eldl 8l 39 a2
J I9T AT T o A Hied ad ¥ qwiiad SdEEE T 6
H Rd g g ®el i ERTT Bl &l

BES[ & WHIER Hael & e H3a Bl del-Aiiithes Jiaed -
AT Jach THEET & fhed T GHII] Sl 79T BT GalooT-eh &7 STel
w7 qEl

e Ufaed U § e sedeHl J Jgad Iod ddi &l U7HI] Judg i
AT T2l % Hehl|
o I AT H Ueh Migad T W 38k dANT AR TA & [0 =l

qreg B £ 7
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AT FTl AL TSI Wik UF AT 5 Hifas aeasn §
et "dwaw Faven fgUid (quantum theory) ® SfaaTRa
T o Sed S) 1918 § Wifa® oo #1 Aiee e ST
BT <% 7 sitfos e % #% faquia wfofia & & @l
Farven g & S gy fRert = figu@ /@ 7qw &
QEHTY] qAT SUALHTY % G0 & o & us 7 wifq arh

YTH] T AR FUEH TTEd
(Quantum mechanical model of an atom)
o T IeFCH AMHE & AR T UH Higad 9° & FTTA0 &Hd &7

Jie Zelae™ A4S & dRl 3R Uh Mivad 929 T gAd & df &9 [dr
Tl 97 TereM &l RATT &l T e €| 9% [0 85 29 &l U9l & I
< B[

o TWFCH I TG T Bl 27
o I IASH bl Wl RAT BT YT @A HAT &7

TAdEM JHAT T % [0 31gd B €| a9 &9 TwdeMl dl T q
Rafd @1 % T H?

ST 'Y T % SN § 9 hl g & [0 erd &l SUANT did & o l
YT ArT U191 G i HEDEl ¥ 2H TodeHl Bl T qur Rufd @1 e
Tk 2

ST T B9 A & Swde A JeH Bld €, 39 ®RUT 89 39 & & [y
HH T Aol UHYT HT SYANT Bl

J B TEICE aTel Th19T Gof Sael o T SHIHT bl T H aTe
S &l 3T B9 Iodel ®l R ad1 T &1 Uh a1 Tel /99 Tl &7
akd 2l

T T9l § g 9T IAdT § (o6 Ielae™ Uk Mivad 9 T STEvl e
HIT 2

a7 % AfY % STAR T WE] Hf Uk Mivad {2 27

e % art i fafv= well § Zorge faviiora T2t & ateiq 9wy
@ HE Fivad dmr e 2 2l

RO WU H SedeMl hl AT @l g9 999 T8 8l

T yRRaft § Ioeel & TUN bl THE 6 WU A TRl
(Erwin Schrodinger) § 97HI] @& Jif=Ieh! FamIeq Uid&d &l UfadTes {6t |

THE AN, dleY A=Y & HE & T&0 cdeH, AMHH & Rl SR 9
T AT & ST § Rerd g 2

D . I




o UM & 3T=IT WTef 16U T THT § Twae™ Ui Sfid &1 TH o1 %ad o7
ST I FAEAT 1Al & 39 &l (orbital) H&d &l

YR & Al AR S0 70 &5 § 3 & ®e U AT 2| UdE B B
o Sal T Iodel o [0 Faried 9el § 9t d fear T 2
FTIH & (Quantum numbers)

UTAIY] o Tedeh Zae i HAY: A qHE n, [, T4 m, H 9HT T 6
T E| % Fen Tl BEd & S gedgHl § U T ATl STe
EARCEI ]
o FAUCH HEAT BH HMEl JAMBHT Y& HId &7

FAUCH TET AMUE & AR SR IH WM & 9Pl  &Idr & Sl
TOFEH AT SHGI Holl U A & 3% Wi J™ 399 (orbital)
el A 2l
o UAF FICH TEAT FT GrAd HIAT &7
1. 9 @0 & (Principal Quantum Number (n))

TETT FIOCH GEIT &I T & ST T Hoi @ qared &id 8l

‘0’ HAA UTHE YO Iod J9 1, 2, 3,... S & W6 ®wIdr

S99 ‘0’ 1 T gl € ok T ST dedl & adT 39 @k | 91 9™
Tl ISl Bl AME T T AT dedl &l

‘n’ BT deAT FAT FHall dl AewRdl Bl &l n= 1,2, 3, ... %l AHEIT:
K, L, M... TR 291791 11 2| U “‘n’ % o0 36T U Je 9 el &l

qsh K L M N
n 1 2 3 4

2. TEFisht Fvew GEm
(The angular - momention quantum number (7))

1 QUi g 0 9 n-1 T 21a1 &l U ‘1 &1 god U 39dsh
9T &l

| 1 9% Jed ANHE 6 grl AR 9 S 9 S9dshl & SRR d
HaTed B 8l

fafv = [ 9wl & T SOghl & s, p, d T i 39 Uhr [6al A 2l

[T e 0 1 2 3
3Uh bl AH S p d f
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X Rl

TE n= 1% & 99 &dd Teh 39Geh [ = 0 11 A 8 39 “1s” e &
& H g9 A1 2l

TG n=2,8 a1 & 3UA%h I A & M [ =0, & T 2s° Iqdsh ad1 [ =
1, & a1 2p’ 3UEk T &9 2|
e n=47% foTT [ &1 fhdd o T BFT?
o n=47% U [F fhad T Bd 27
3. ﬂ'sﬁlﬁﬂ FTIH GE (The magnetic quantum number (m,))

g Fed FET (m) F QU™ T -1 T47 [ a1 9 Ated &l
2l 1% Rl 9 & 10 m, &l S (2 +1) $B 29 TR 2

(1) . =1,0, 1, (- 1), +

J O WY % Ud Slider ¥ gad ofifderd o Hed Hared il &
It (orientation) @I Rl T &d &

f1 g [ = 0@, (21+ 1) = 1 B0 aen
l or e FE m, @ kA U & ged B S
U & enfderd 1s 2rml

F G
9 [= 1B 41, 20+ 1) =3 #4fd m,

% N 5o BN S fR -1, 0, 32 180 1
@ﬁm%ﬁ?pﬂﬁaﬁx,y,zaim‘?@[
atuferm foba &l 59 p,p, a4 p |
Titohd fehaT S
o T I AW SNl § THM HaAl qEl A &7

1'% e 9 o o1, m 1 9 THeh HATGCTe o SUehl a0l HEdl I Sl 2| Teh =gk
% TUGGh! H U T ATl SAGeTel Bl Sl 9HM 2l & I8 TET e Haemd &l

2041 % FEANER f7U U Areli-1 % STiderdl & S @ vl

BRLLE: 270G U | K 2 B | | e 1 5 [ A o R R e G | e
e wed 2l

“wLoN = O
- oo @

s Orbital px Orbital

.' v : : u v
py Orbital Pz Orbital Ay 5 orhitals

i
/‘\\H ?%\ ,I Y —a¥s
il

22
i d.2

Ferr5: spaeﬂdava;b?#anﬁcaa?#wrﬁﬁ

TTAT] LT




1

2

W N = O D= O = O O

ARON-2 § dgh, 39dsh T AMEerdl i &l &l 9T 14T &l

AR-2
, SUTH % AW | SUGRl W 9 S
T STfEEr F T

Is

0 1
0 2s 1
1,041 2p 3
0 3s 1
1041 3p 3
-2,-1,0,+1,+2 3d 5
A
0 4s |
1,041 w» (AY 3
-2,-1,0,+1,+2 4d \\' 5
-
-3,-2,-1,0,+1,+2,+3 &\ 7
TH TUEm H T i'_? ,
o 3 5 IUH srfeferal Y @@ TorEETE W
R STT 2% Ql+1) % FgER SR w=
eF 3H A "o g (/=0) 1 2
T € AT TRl B p (I=1) 3 6
T 2| d (I1=2) 5 10
zg gt ® [0S) 7 14
A H I A ATl

ATHTT SeTdel i T S9Nl T 2

4. TEEROT FE0SH HE (Spin Quantum Number (m,))
AN FeUed HEAT n, [, T m, HHT: THIY HAGE b HATRR, Srad
Rt dur stia=m &1 O« d & &l
ST T 3T 9T € b T2l & o9 H UIel 39 67 U197 IAterd Bl
2| 31 3¢ Wagred I s O &3 W I8 9aT aodl ¢ fob dier ueneT won

% Sfed @ & R @ adr &l

AT % STehell qAT SThaZd 9Tg 39 ThF i st &l g91d 2

Tolde & 39 e &l JF & [0 U AN Fued &1 6l TEidd
T TR 7 | TR TIhUT eIy T €| I Sode o U7 bl 91T ©
34 m h B9 H fern S 2l

(115)



= (i16) X

T2 FaTeH T SWaeHl & HamhUl & &l SvTad AfaieTar &1 gsid
gl u% T 89 (clockwise) TT TAY 3T9qed {9 (anticlockwise)

W%‘W%I%{@H%Hm —%@ra&ﬁmm%laﬁﬁaﬂmwiﬁ

A TR0 HAMIAE BN 3=l Teish0l SAEHMT BT

TRl T & Hed a9 Wl a1 & 99 B3 9 98 ZwdgH
] H a9 sTiderd Teur &I gl
o [ROT WU § ZoiggM o5k, TUG% qAT SN Bl hd T HIaT &7

TAFCTI BT Tgh, TUGH qAT SMded | a9 &I & F0aena =T
Fed
THIEIN® @™ (Electronic Configuration)

T &H TAFEMT BT AT F AL % [0 E2Fer g2 ] 92 foam
®HI ik 3AH had Uk Y79 qraT S &l

el W TUDEh & Y9 Hol WY B (n ol §) S0 &7 (gt /) 92
TEFCHI &l T & (x) WY IH T BY H T UHT 90T 2l

nl~*

ZIESio (H) YA &l J7HT0] ST (Z) = 1, 91 Seder i U &ar &

9 TTHT Teagl-eg = 1s' 2l /arrﬁa?vrﬁsﬁa@ﬁiﬁ

eI F qEar 2

1 1
sw F@wen . — | S
eI H qEar §
ey Farvew dem @ qutar §

SolaC & AUl GaRT HI Seldelh [ &l g9/ S Tl &l
H & Ze@ag 1 ST S0 U8l Farved 58l &l <@ o1l
n=1,1=0,m=0,m="20r~+"%
T
fopdl 7 9g-3eae™ TWHI] 1 SWdelt [a-ard ST SAa9ds el
fafyr= qemTo] enfderer | Zoiae™T &l foerur 86 396 ael i JMER! ad
T AqUSETT THD! AfARAT & a1 § Faid zlafay 319 =9 fad gy «
ferm 7|
o ElfTad W § &1 Zwee B 2l (Z=2)
o I T TAdEH [hE ThT AR [y T &7

I AT



Uk T ATUE TGS U A A GHST % Iedeih [T
TRAT T A % [0 &H 29 9 H8idl & a¥ § S el

I a9 fggid @ 9ER § 1) 9ol &7 79 RgEnd, 2) ore-ars
(o) Frgerra, e 3) &5 @7 Fa |

G TH GAY § 3D a9l B
qiell & " ﬁ‘l’q:%l'i?l(The Pauli Exclusion Principle)

feforad o &1 AT 219 3| 9ee Seige s oTfderd § 9997 Hidl & gad
Toae s STfderd § Ued Iode™ & d1Y IS odl 8l 39U ‘He’ &
SMERYT Ieagled o= 1s? 2Rl
e g UIH TE Tl © foh 3 &l SWaFeMI ol TThUT (spins) &1 BFTI?

aiel o M Y g TgAR ol WY & foh=l &1 SwdaeMl &l T4l ar
FATICH HEAT TH &l 2|

A n, 1, AT m, BT G 2 Seldel o [0 JHE 2 Al m l ged {91
2T Afeul o1 Rfdem 9En § udgker g M dmfeu|

STl b TESRUT I %1 14 ZET ST AT 2| U IFeH Hl m =
+1/2 TG TET BN m = —1/2 B ST STHEIAL T=60T
o UF e H fhel Solde [FaaHH & Fohd &7

M g T 1 Hed gs1 IRAI STIEe & ATHad &l s &l m
& haw &1 21 qed f2U T ', q1 U e had &l Twagl Bl TE0 6T
AhAT & T DT (G Tdshul BFT a9 & |

AT [RIaH A 1 el [9rd 39 9T &M
1
1s?
IMEATS: g9 (Aufbau Principle)

S-S BH % ad 9 @ &l AR ded § 98l UF Ied T W Uh-UH
Zelge™ gl 8l

foptdl 7 T | SeiareMl @l STfeIhad T 2n? &A1 & ST@l n Uk Y&
FIUEH T Bl 2l

SUGHT (s, p, d ATF) H AR ZetareT sl T 2(21+1) & Ta? el
TW1=0,1,2,3... M| 37d: 37 ST F SedereMT bl ST HAT: 2, 6,
10, 14 9t ST 2|
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TA4d B9 Y Teaelveh (o &l MH0T 39 U Edr oTas ur qad
AT Hall aTel SAderd § Iade 9Yd & o9 dh Seagl sl Tl T
TEAT & AT B A & TET Bl ATHAS, (89T Had &l (JHT A9mr |
ATEATS BT A AT BT &) FAT SNETT Bl HAl % gad &2 I AT

I 2

ZWACIh [T &l AT &3 & [0 T & AYR0 a9 qedd

2 2l

1. 3etaer Fnfderd i (n+]) & 9o % g6d &7 & AT GR0 &I 2|

2. (n+]) % THE AT IYDEhl § oagM 39 SUddh i Ued g0 Hid

& TS99 n & 99 &9 B 2

=1 [t 5 (n+]) &% 9T % ged W7 &l ST T E
e 979 STiderd & ol &7 &1 AFTEl % A &
T E

1s<2s<2p<3s<3p<4s<3d<4p<5s<4d<5p
<6s<4f<Sd<6p<T7s<5f<6d<Tp<8s...

T HE&T (Z) % d5d HH H $B dl & Idaeih

ERIREICRECRIP R
H(Z=1) Is! 1
He(Z=2) 152 Tl

Li(Z=3) 1s22s! Tl

Be(Z=4) 125 T (11

Bz=s) 1s22p |14 T4 [T

= =] k2 =3

I

Z/
n=2 2syd?p

s 3s V4 3 V4 3d

=% ES /€y /%) /Eii
=5 69/9/ 60/ G
=6 (/@ /Gl

= O/ @

n=8 8s

fer-6: The filling order of
atomic orbitals
(Moeller Chart)

o dA (C) B WIHIY HEAT (Z=6) & T Beal Zede™ Hel T ?
o T ZAFEH THI p-3NTderd § Al a9 & a1 {6 | gd p-efiderd o

SR

= 1s) X

I LT



g2 W (Hund’s Rule)

§€ g &% S GRSIES Y] Iqe qHY9T (degenerate) e 1T Udh-
Ueh e WU &7 % UgE 2 eae g 2 2|

A (C) TH] (Z=6) &l I 1s22s2p? Bl &l YaH a7 Zolae™
Ls TAT 25 ST &l G0 ®HId &l 3T 2 Fede™ H 2p STEerd &l &
FId &l ST Zwde THAHI & AT TN 2

T (T Tt
A BT &% 2p NTECI & T Al Bl THFNT FgH0T ST

Ty
= Tl % Zedele O &l U7 Sl

qreoi-4

a= TTHT HE@ (Z) EGEAURC IR C R
C 6

N 7

O 8

F 9

Ne 10

Na 11

Mg 12

Al 13

Si 14

P 15

S 16

Cl 17

Ar 18

K 19

Ca 20

aew, @ww, digar, Afaad o, T @ww e, Fves q=,
TF, JU-TF, AT TAFT, FAFNF [a=ma, aieft #71 7 & frgena,




ST

TeR19T BT TS9Ol 38 7735 (A) TT MG (V) T EaT & JAT ITDT AT BT TG FeBI9T & T
(c) ¥ BT & 3197 ¢ = LA

T % TE &I TaeH Fed

fegd gam St | fafaed St (discrete energy) @1 B AT 9T A & fH6 qoaii &1 39
0T E=hv TaRT g91an A 2l

UTHTIISTT § Selae BB ol dl a9 STgiT arel TetsT F A9l &7d & 91 Mk &
aE? 1 ITHIY AIR: Selae [aiere 92 § g9d & e <R e a1 fer 9% #ed &l 99
TAFE ol ol ST B3 & o Toachel | U9l HId & AT Holl (whlTad Bid & ol 7 el
T qgsT &d 2l

P Al SafT At TSt ool 1T ol o STasnauT a1 ek § J2H1] quHce W M 2 &l
UTHTLST @l T qA Rufd @ uw | "/ orEYd g

Y o AT AT 9 S G 279 STl SAfeedd Selde™ 919 S &l G9TEHT 2l & 3F 9797]
Jnfderd ®ed &l

M Feved FEA i, [, m, FHIT: THIY SACER T, A qU A 6 aRHT wd el
TEIhUT S T ST=Tveh @efol &l

UYHIST % Tk, UGk Ud SAderd H Sodel o AdRAHIU bl SWgelh (O HEd &l
qtel o e - Faeeid % SAw Us & WA % &1 Shacl &l T4 91 FEes ST JH T
Suil

AHATS ST 9uH &A1 & o Sede 98 A9 Holl d o SATderd 9o & &

%2 @1 a| 9uF &2l & foh Ta A SUeed THYYT Sieeld Uh-Ush Sede ganl €ru &7 o
T & A ISl BT A e &l

I SFeaT 9T gﬂﬁﬂﬂ (ﬂﬁl'aﬂT) (Reflection on Concept)

1.

S kW

el [T R &6 HFEl AHER I 2l 22 (AS1)

TSN a7 TagH &1 S8Ted0 § - aueEul (AS1)

eI &1 &2 de? & ®el § & (9 TR =1 2rm? (AS1)

UTHIY] H Seael bl STl &l &9 § Ed g0 diF Faved HEAnel & Hed &l dusngul (AS])
n/*fafy & &7 g 69 9w SUamT E6r 7 (AS1)

K@ L # 4 fo6d Seraele da% o 3ed Sal 9l ol &7 (AS2)

1 EHIAT T JTART (Application of concept)

1.

Frfad U9l & a7 faraul

. VUM Tl d% H SAfedan fhae segee u A1 e 87
3. IEkl § Afesdan fhdd ZeaeH I S Hehd 27

z. UF ofifderd | ifersad fobds SwdgM i A1 T &7

T, TN ol 9 H fhdd 39Dk 3URYT B &7

3. U AMGerd § fohad Taehul A= 9 S sl G9TaeT £7

-® X el TATY] G



2. gfg fET 97HT0] & M-Tgh § 3ererHl sl Giear K aem Lagh & 9 &1 a1 W+ U9HT & Sav Sl
(AS))
. AT Tk BT BN Y
. AT Tk H e Selge R A1 Jehd 87
2. T qd %I IHI] T T 27
2. dd & Iudel+e fa=ama Wi
3. = e | AEge WHI % Seigeliey (O 1 ST T §| 39 e Hay @ T8 217

AS1
§I(ZL7) T (Tl [Tl
1s? 2s? 2p’
4. #ifzgm (Na) & TadeM fafaedt & o ar #@men @& f|igu? (AS1)
5. 1. feU 0 @A) & Serae | M AR aErued SIS B 9HE o a1 d (69 affded d Hated
2?7 (AS2)

n / m, m

> T 0 [0 | +%
ii. 1s! gederd @ o0 am @amen S W\l (AS4)

6. 3fe AT T &I T = 1.0m IHD HAGRT 3T HISCI(AST) ... 2l

1. fusr qof wgdad O gHGaR WagH TETet bl TWaeH Ieor Il A1l | THHER TaeH @
% G T H HE-H1 GaEred e 2l [ ]
1) SAfld AW HI g M) Iahtd =A9W & aie
3) TSI TSI dl Sl g) UHIT I T

2. IHM) & L- Ik H U A 9Tl SATEIHaT SAaeHl i T

@) 2 an) 4 %) 8 %) 16 [ ]
3. Tl qumUp & [=1 &7 1 SHE IU-°h § U AW a1t Sniderdr ol T [ ]
@) 1 am) 2 3)3 90
4. FEUEY HEAT Sl G dl B JAT ol &l THAT & [ ]
&) n am) ) m, ??)mS

TR S=AT (Suggested Experiments)

1. o] TET ] Uit (e el STl U iy

UIHTY] T 1 [GehiAd e T deliveh sl SRl Ui S|
s p YT d 1 3fifded Aled a1zl

AT T 337 @1, I QT 89 39 &l a3 a7 3Tkl dgufd smgia & AMwrl ura
ity

Sl

fITOT IR GaIR] HeJeeh TdaR01 2020-21 (121)



dcdl &l doflbu1 - 31dd ARl

(Classification of Elements-The Periodic Table)

Teh &d1 &l §HM H 98d 931 T&1 H gardl @l Bl &l ghMar &l a9
TA1ZAT o AW, Sl % U €, I8 TEAT HioA A1 AT Bl 2| 79 39 fohar
AT &1 T | I & 37 THMER d &3 &d1 90d &, df 98 ®RA o1 6
R % ST @H? &l 2| IE Hd 9 27

Teh G97 GTST T TETE701 difoTu| ST &Y 39k 37e7 ®heq 7&d &, i 3
MM 1 U% E Yg4id § AR 91 &1 AE ATH! HlE B A
(grocew)aﬁqﬁmmwm%aﬁ?ﬁﬂﬁﬁﬁﬁﬁﬁ%l

ST o ARl H 3T 9T T 21 {oh [o6dT |1 3b |, Sl 3T Uhl
@1 ISl &1 BFT AT &, Aol &l T & § Farad &1 A-ad 2l

URY ¥ A, TAEA 9 W I SUed dal i Sedl a9 arel &
MR 9 FIhd HI & YA HId 3 2 &

A i TS W @ FARAT T Bl ATETRAT
(Need for the arrangement of elements in an organised manner)

e dra (Boyle .1661) ¥ d @l 39 Yebr? gt o fopan-uan qerd, o
ToRdl |1 Wil AT I [ 3T g8 d¥d el | fersfad = fopan o
A%l &l I8 qd Hewar &l

9 99T d%, 09 13 dd & =

STOREl STl & 3d dd, @aza? (Lavoisier) & T99 d& gay 11 dd
@l T gl 1865 % HIE 60 Tl B AFHNT T3, AT 1940 % 91 d
UTehfces ATl ¥ 3T 17 3 9 S At 9 e fbu )

L () xwam o & e o A



B

da

A e, HIH TSLTT FART &A1Y T Tl bl [T &7, 115 7 41 3fere
I T & 31 dal sl TEd ATYw B %6 HR0 UA® dd Hl A7 IHE
M1 &l TR HI 16 T HioA &l

Torctl etatl § 29 | b ddl &l il 3fF Tangel § aviigd
fopaT T o7l W39 eI H SAfud Jfedl il o ddl & Bl o
gl qighd i &l AEeTRd Al 3d: TR dall AR I ARl
& Ik Yl S THENE TN & SER 9 Fidd & & [ I F qed
@l

18 9l. Il & URH H, S% d3 urete (Joseph Louis Proust) ¥ #aT
foh eTEge ] METT @7 3@ ' OSiY oTg awi % UHIY] EREN
ETIET o fafe= T § GO &9 F a9d §| (T8 U 7 & & arg
% 6 59 999 9% @91 ddl & WHI] 9T qUiie B0 8 3 EESe &
QTATY] HR| HET 73T 4T1l)
SR & B&F (Traids) &1 am (Dobereiner’s law of Triads)

Teh T8 THEAE S8 geki 2Meme (Johann Wolfgang Dobereiner)
7 9 AT 6 THE N A dE-de ddl o 9E a9 o 9 el N
Breh ®ed & TEF TEIS % SeaHM 3 IH YO & drd gay wenfud
F3 B JA™ BTl

ZMeM? T el [ T9E oI a1 diF dell i 3% 31k ded g GIHT]
Y % %Y H AR [hal T o T & d/d dTel dd &l IIHT 917 ST
<1 WHIST o SS9 1 A9 &I 8| A8 S7F77 & [4% &7 [797 Fgardl
2l
s

{7 IfcTeBT o1 M1 ShifoTu| e Ufed § o, Bk @l Wgd & &
AT IAF TTAT A TIATY FEATA F S

forfomw (L)  @iftaw (Na)  TRfEm (K) 7.0 +39.0

7.0

23.0 39.0 2 =23.0

Sforaw (Ca) wifdEw (Sr) 9R¥w (Ba)

40.0

87.5 137.0

FARN (C)) s Br) e (D)

35.5

80.0 127.0

qHL (S) HAFTIH (Se)  THRTA (Te)

32.0

78.0 125.0

HAST (Mn)  HIREH (Cr) A=A (Fe)

55.0

52.0 56.0

FOT FRBIR AR Hed 1da=or 2020-21 @_



el ufed H o9 <w@W fb Wifsad (Na) &1 991
SEAM WEH 37 el & TWHNR & 37Hd 2l
.| o T q1ih UTRTAl & Al o TET H AT UAT € T w@a
| 7 "

o U UleRd H TURT Yedl 3 A8 YIHI T S JTHI]
a7 Mo &7 4/ & dd % WANHE 9 ol Hito|
. SO T STaelh (6T ?

ZgeY & T d 39 91 & YR Wl 6 @l & WHYER 6 396
O | T TG fhaT ST Tehdl &1 378 791l &l 99 Hifde i
THTEE O AT ddl & TYE i AP &N 7 & @0 ared {harl 38
ISR 1 dcl o ST BeHIed ae?ul 3T SMYME STad e &l
f9Ten & @Y @21 ®7 el
EAL D | (Limitations)

i IO ONg 9% 9 @l T GET dl Bl 5 B9 § Faned Tel ohdr o

A%l =l
ii. 9gd &9 ST el WHS 3R Sied S&HM are WHIS W I8

am @] 7T foar o T@tl F, CL Br, & @ | g@r 9 o, Cl &

TR F 37 Br &7 Sie0dE efd el 8l

iii. STH-ST8 HET UHIY S| h1 S0 B3 ol debelh [aehad ardl T2, I8
a9 Uhed IEYdd ARl 7 T

o TfEEY deal & 9 # T e DATOT FIAT A8d o ?

o FHfEAEH (Ca) F1 T AT =T (Ba) FT S« HA: 1.55 ¥ 3.51
gem? Bl e & BrF & fom ¥ (e a¥ #=4n w =ifeEw (Sr)
BT TG (TOTHA) AT A B

?@"3 B ALEH WA (Newlands’ law of Octaves)

A FUZE T [SeeT TEEAe 2 Fevsd (1865) 7 Uar @
o 9T Tl &I 31k ded WHUME & %A H FaRYd (a1 T&r di d
AT TN § d¢ g0 9 | Ud® TEE H 9 TE™HE IO F g
a Rerd 2 39 29 [FIeTull & AR 97 FelU2d | AT 3 Hl
7 ufauied T

32k W W 39 5o % A, afE del @l 3 9 eET)
FH | Farad fea E a1, J 39 96R H HHaed 2 9 © (6 U6
ad 3 @ 9T, 39 O & g Bl &l BU U ad |
U 3Sd ad @ {97 U URYeE ad @[99 amei 9 54 @l &
[ (e )xmm i a i - e AR




RO 1: FAUH H a«l H AR (1866)
H 1 F 8 CI 15 Co&Ni22 Br 29 Pd 36 I 42 Pt&Ir 50
Li 2 Na 9K 16 Cu 23 Rb 30 Ag 37 Cs 44 Os 51
G 3 Mg 10 Ca 17 Zn 24 Sr 31 Cd 38 Ba&V 45 Hg 52
Bo 4 Al 11 Cr 19 Y 25 Ce&La33 U 40 T 46 Tl 53
C 58S 12T 18I 26 Zr 32Sn 39 W 47 Pb 54
N 6 P 13 Mn 20 As 27 Di&Mo34 Sb 41 Nb 48 Bi 55
O 7S 14 Fe 21 Se 28 Ro&Ru35 Te 43 Au 49 Th 56
FA AR O AT T aifcsl UferT H 81 a1 1 aney|
FUsd qedl AR o Ed Tdl B IFel WE Je e #
ST FIUSH % YATH %I Ik ARCE AIeh] & AN BT Tel 6l
T SR IS AR & A6 7 39 B A1 &2 @

FelUsH %l ql bl ekl H, AlS 8BRS H % Hich Ard hl AR
T £, 91 387 9E H 999 FU Aedl dd T AT €, 6T ST sfedt

Id FARM 39T TR g8d Ad &l RS, TPl 37 FdrE & 07 Uh
T £l

T UepTY, AfS 3N @0 T 9% &Y I Tedl dd qisdy &, 39% ae
&1 3Teal de Urelodd ¥, 361 Ul 3T ded &l J dd 99 Hifas &I
A S O T UE9™ & 2l

@ ) At st =t it
o T AT WA § F =ivew 7 srew &1 Fuw = wfowfew e
ATYMF TTATY HTHAT & AR I¥ AIA ITL HT ATAT HI{Q]
o T AT H=d § & ~oivew &1 sresh &1 Fow &Y §7 oo Swe &
g Sty
IU=H F AR THET Ied Tel &l
o % e TAIEIUl & {oh o1 ddl &l Ush & oe @l a7 & o9 Co 37
el
o T dd, Al YOI H fagpet THM el &, Te 9 T H = & T Fl
TaR & U, =qevgd q Co, Ni, Pd, Pt 3 Ir &I f75% 01 2o
(F,CL,Br, 1) & o1 § faegpet 191 &, U &l Ufekd § 2ol o T12 7 faan
(JeTo=d) diietent | T2 Gl <)
TTOT ARBIR GaIRT ML (A=l 2020-21 (125)




T T AT {oh STd dl AT A hioIgH dh & ddl a% Tel Iaval &l g8 | Uy
el & 0 R qut el 2, e W] YR diesEd I stied 2

~IUZH %1 A TR Bad 56 Tl deh &l JIHd 27 37 399 79 Tl & [0 Big 2
el B2l T o1l 59 T@i & @ a6 | g5, 9 39 O & ER W YIS Dl qlielen]
Y TEl WM el U &Y T

A A Tl o T 0T Sl ST Bl T b R Dbl STEdl d A2 6l TAH
fopaT| ST T T90 & G31 1 alfeidl | 27 91 G321 & d18 Sfedl g7 9ed g7 & THE &l
z, J9 & qdl Bl A Tl | [HT aed & T[0T 31ed dd & O I ed 2| e Tel ®rRo
T S U= &I d@l & fopdl Hl a8 Sad difasel § TH JhR F WE 3 % Mo 9 e
3 ®E AW 9 ddi & O &I T & W Tl 7 9|

@)wwmﬂ%%?
FT AT AT F & G F1 @IS 8 7
A Tt ggufy # &fiq & @1 g% § - |1, %, I, 4, 9v, @1, @7, awere
ﬁ"ﬁ?—[ﬁ,WﬁﬁEFT-do,re,mi,fa,so,laWT@'ﬁT%l FﬂTﬂTﬁﬂ?%ﬁ?gﬁiﬁ

QAT Fae gt 81 §Y SATSAt X U F WHIT § Y WIS A (scale) F
gy off 21

AU Hl AEd GRON (Mendeleeff’s Periodic Table)

YUEAI% 5 39 T99 % S del dl Udh dlieiehl § ded TWHUYT & %9 § Jehd J
aRd fharl S ekl &1 8 Featew @yl § fawisd fean 39
B < 1 T T T T USw TR @ A SR B TUHHEl H
| faefora feaml g =9 | 99 THEEE O aT ddl Bl R
e Tl

TETEIT % o0, Jedl TYE & o e I har & AT
oI &, FofeeRt 9 3 R,0 ®| 38Te?0r & fefg Li, Na 3 qrefore
& 9 SRS ¥ hdl &2 € a1 A9 Li,0, Na,0 3 K,0 diie
T 2

TN T & dd e d a1 & 0% a91d & o
AT o RO BT & TETev0l &% [T Be, Mg 3f¥ Ca a8 Sade I haT &ed &, df %y
BeO, MgO 37 CaO T1fiTe ard &l

HUZAI% A U & THE & ddl %l TN BT 37 A% T Tl B BRI gdrd
g0 97 AT Dl

mEd e (The Periodic Law)
e AT & del & O & A H HUSHE & e 6 SER U¥, Uk W, S adl
% O 1 ATEd M9 & AW H ST ST 8, Uadied {har T, S 39 JhT gl
[ (ee)xma i a i - s Aol




zq M99 & T9AN ddl & Hifde S TEEHE O e TH 91
% AT HeAd &ld 2
AWON-2 : ATSE 1 A RO (1871 T HEHR)

2 Li=7 Be=9.4  B=ll c=12 N=14 0=16 F=19

3 Na=23 Mg=24  Al=273 Si=28 P=31 $=32 Cl=35.5

4 K=39 Ca=40 —=44 Ti=48 V=51 Cr=52 Mn=55 Fo=56, Co=59

Ni=59, Cu=63

5 (Cu=63) Zn=65 =68 =72 As=T75 So=78 Br=80

6  Rb=85 Sr=87 7Yt=88  Zr=90 Nb=94 Mo=96 -=100 Ru=104, Rh=104
Pd=106, Ag=108

7 (Ag=108) Cd=112  In=113 Sn=118  Sb=122  Te=125 J=127

8  Cs=133 Ba=137  ?Di=138  ?Ce=140 - - . N

9 =) = = = S - =

10 - - 9Ek=178  ?La=180  Ta=182  W=184 — 0s=195, Ir=197,

Pt=198, Au=199
11 (Au=198) Hg=200 TI=204 Pb=207 Bi=208 - -
12 = - = Th=231 = U=240 _ o _

Modified Mendelieef’s Periodic Table Of Elements

v
2 g ELEMENTS
g % I 11 m VI VII VIl 0
B A B A BlA B B |A B A B
L H [ | 1. H
1 1. Hydrogen Hydrogen
1008 b 1.008
3. Li 4. Be ‘5B 6 C 7. N g0 | 9. F 10. Ne
1| 2. | Lithium Beryllium ron Carbon Nitrogen Oxygen Fluorine Neon
9.013 10.82. 12.011 14.008 16 19.00 | 20.183
ISID‘di’::rI 12. Mg 13. Al } 14. Si 15. P 16. S5 17. Cl 18. Ar
o f 3. (Natrium) Magnesium minium Silicon Phosphorus Sulphur Chlorine Argon
23 991 24,32 _26‘93 28.09 30.975 32.006 35457 39,944
4 | 1. K 20. Ca . 22.Ti 23. V 24, Cr | 25. Mn |
Potassium Calcium Scandi Titani Vanadi Chromi M
(Kalium) 40.08 44.96 47.90 50,95 52.01 54.94 £
IV 39.100 |26. Fe  27.Co 28 Ni 36. Kr
? 30. an 31. Ga 32. Ge 33. As 34. Se 35. Br | oo Coball  Mickel Ersion
& 29. Cu Zine Gallium | Germanium Arsenic Selenium Bromine | (Ferrum)  58.94 5%.96
Copper 65.38 69.7 72.60 74.91 78.96 79.916 | 5585
63.54
s %7 ’b | 38,8 39, ¥ 40, zr 41, Nb 42, Mo 143, Te
Rubidium Strintium Yitrium Zirconi diobil Moloybd | i
- 85.48 87.63 88.92 91.22 9291 95.95 99 - L - ;‘- 28
. . . enon
47. 48, Cd 49, In 50. Sn 51. Sb 53, Te 53. 1T [giincat Rhodi Palladium |’ 131.3
Silver Cadmium Indium Tin Antimony Tellurium lodine | 1.1 102.91 106.7
- (Argentum) 112.41 114.76 (Stannum) (Stibnium) 127.61 126.91
. 107.880 118.70 121.76 | I_
5. Cs 56. Ba 57. La* 72, Hf 73, Ta 74 W 75. Re
‘esium Bari Lanthanum Hafnium Tantal Tung: Rheni
o 132.91 Sy 138,92 178.6 180,95 (Wolfarm) | 186.31 e e
80. Hg 82. Pb 183.92 1902 1922 19523 222
79. Au Mercury 81. Ti Lead 83. Bi 84, Po 85, At
Gold (Aurum) | (Hydrargyrum) Thallium (Plumbum}) Bismuth Polonium Astatine
197.0 | 200.61 20439 207.21 209.00 210 210 |
87. Fr 8%, Ra 89. Ac** 104. Ku 105. Ha
VI 10. | Francium Rasium Actini Kurch i Hanium
233 226.05 227 257 260

* Lanthanoid Series

58. Ce | 39 Pr | 60. Nd | 61 Pm | 63 Sm | 63. Fu | 64. Gd | 65 Tb | 66. Dy | 67. Ho | 68. Er | 69. Tm | 70. Yb | 71. Lu
Ceri Praseo- Neody | Prometh- ¢ A - Godohid : rA : 5 I e .

“erium dymium ST fuan 1 P Terbium  Dysprosium| Holmium | Erblum Thulium | Ytterbium | Lutotium
14013 | Fag.02 | 14427 145 15043 | 152 156.9 | 15893 | 162.46 ! 164.94 | 1672 | 16894 | 173.04 | 174.99

** Actinoid Series = ) -
\ 90. Th | SLPa [ 92 u | 93 Np | 94 pu | 95 Am [ 96. Cm

Thorium ]tilnnium:'l_ [Americium|  Curium Fermium

| U Mep P
232.05 23] | 23807 L 237 242 243 245 245 248 | 253 |_ 255 | 256 254

257

97. Bk | 98. cr | 99. Es | 100. Fm | 101. Md | 102. No L 103. Lr
o i cr I E td | 102. 1 | :

TN WIRebIR GaIR] Tefeeh 1daR0l 2020-21 (127)



AUTHIE A ARUT & AEaul A A iR SHEl Suwiert

(Salient features and achievements of the Mendeleeff’s
periodic table)

1. g AR SUEHE : Huedis &1 srmad aroll § 8 Seater &y ¥ S we
HEATd &l S YEA Y 1 VI 91181 A1dm €| U G0 g0 SHearey @Y
1 TE & TN | THE 2 & TE T B & SUIHR! ‘A’ 3T ‘B’ | dfer
T 2| R ot SuE % At 9 U o O STATe JEEar @d 2
S 39A9E IA % a & do (Li, Na, K, Rb, Cs, Fr) @eard & &7 Uh
T I O § SIS FHEA & 2l

2. IS : Juseiie &1 AR @ Afae dfdar HeEd dweadl & R §
7 3MEd & ST 19 7 9% &l SEel § Aeed U A &l Sad % ad
0T | U 3@y § 19T 21 &1 Uk 3Nad § del sl Ueh GIT GPerd &Il &
Z9% a1 O ®l TG 2l &l

3. B2 EU adl & YOI A1 MR - o ared Awelt § sgafid qo
& SN W Hudrs | Meid {6 6 % 9a anolt § 920 € ol
TR T a@l & [0 IFad REl 9 @l T Brel 2
HUZAs &l f99amd o o6 3% 79 adl &l @Iet 31a9g erll| S 379+

TRl % SMEW W 29 99 Il & 0N H ML 9B & &7 fEdn a i &

0T % a1 H TN MR, 39 ddl &I @Il & 499 d T Hel 98 g2
IO T @Al RET H S H % dd & A 6 Y Tl ST TS

&7 2 dcl BT AHEHI0T AT &7 [T (‘TR Uk HEhd 9T © [T 1 w5

1 El) 9 Ul aRA Ul UegHig AR Uhl ffdes e o1 %A

TH=2TH (sc), Aead (Go) 3R FHMAT (Ge) H B! Meld I [Tl @

T quol- 3
Hugels F Frafeor ¥ sqee | @i % 9 g T o

o0 A
&
Eka-Aluminium (Ea) Eka-Silicon (Es) Gallium (1875) Germanium (1886)
TIHTT HIY 68 72
.
AT

1 69.72  72.59
2 5.9 5.5 594 547

3 STrETES B g Ea O, EsO, Ga,0, GeO,
4 FALES F A EaCl, EsCl, GaCl,  GeCl,

) . I



@)wwaﬁ%%?
T AT A & % AISATE 7 eka Al F TATH & a8 § 9T F 17
af F T/ FUR T F g, @t qg frEer ST Ga F T 30.2°C §
AT gHT LT T T 37°C BT 8

4. UTEIUNR F QN : 2= ofY W @ d¥e SAfeEm dwr @
YU Sl e AR H 2009 & H %3 ddl & WHHE &l J59
® H HEEar Ml

T & U HUSeli® & O9g Geiad (Be) & 999U 13.5
9T T ol
THIAR = HANH YR x Jaratehdl
TN 1T S9ITaH Be T A 91 4.5 9180 47 377 39! GATsTehdT
3 /T TR | 2AfT S3fd | @l SHOER 4.5 x 3 = 13.5 T ™1 39
U] 97 % AN 39 ANON H Ted 99 H N e el
HUgdi® J ®el foh 8b! TSIl 2 &1 TR, I 36 J7HI) |
4.5 %2 =9 grml A< ‘Be’ ol WHIGHR 9 2, a1 & I8 [ 798 § @1 A
TR & Fileh 39 T[0T T FYE &% ad Mg 37 Ca ¥ T9H ¥ 3HURT
S CfeTE 3R CTee’'d YTETY) AT i TOT e H GerEd di |

5. I AN (Anomalous series): HUSA® ®I HAEIT TRl § FD
Il & ST AU a@l T Bl 9 ‘Te’ 3f T’| “Te’ fotdeRT TIHT0] 9T
eI (127.6 U) 2, 38 T (126.9 U) 518 &Y TH] YT a1 d J T
TG T o7l HUSANE | 39 BIEFSEl ST AET # BT Wi T
Tk 391 ST VT o &7 &1 ddl &l Sfad 9 (a9) § 7@ T4
e HUSA ! ST 1 & O 9 THEEEl F SiEd Aol @l

WhT HIH % [0 91e Bl 37 HUSei® & ofad M99 & 999 9ed

TidqTed &3 ard & w9 § A=Al Hell

@)wwaﬁ%%?

ot Hugelis F oot sradt ROl dor &Y, q9 % erwel A @i off TE g
ffl fhe off sadaroft 7 aet F TEEAE U # oSeE w1 6 o
IS YT T2 41l 580% G91= |® 1019 ac w0 #eci/a9# (Mendelevium)
T e =




HoTl® A AEd AN 1 W

(Limitations of Mendeleeff’s periodic table)

1. o F TEIA A 2 Fw e WH] 9T AT dedl Bl HH TTHIEY
I Tl o Jeel @ T
S eegivE  (Te WHIIMEE 127.6) &1 @M (1 THEE 126.9)

2. 3THAM UM AT d@i & U% ol T8 & SU9HE A 3 IUHHE B H w@n
|
TETEYOT % 1T &M gy ST Li, Na, K 31 &1 | [A T98 % egei & e
It IB @1 &gy Cu, Ag, Au § & FHF el &l VII A T &1 Fi=(Cl)

[ S ==t Fifml

o ATTAE F FUAT WV H FB R = a1 SeA )7
SATT TEHT ATSAT F4 FI0 7

o Ea203,Es02%aﬁﬁWWWﬂ'%?

A SR == kTl

o FTE &TTERT HTAY &R &, TRy FTESIO UF A ¥ e ghawwriia®
T T TESOE F AT UTqY F AT TAW G H W A
TIET § 7

HATYE @A AN (Modern Periodic Table) ,
TS, "G (1913) 7 3@ 6 Ude dd W A9 3w Hell ard
ZaCHl I AMBR &l STl &, df Ueh [A19Te &9 &l “X ¥ @l foeerd el
¥l X° ¥ % AT 6T fA99 U7 Tk, HEW 39 I o YIHI] H IuRyd
S STl T %l 0T &3 § T g7l el a & @A) H
SURAT N ST (STE) ol Tl %l 3H dcdl dhl TIHI] Tl Hed |

2| 29 [a9e O H AW 99 T4 o O & THTIER 0 STUe ad dl |
U] T SHE Hifdd o7 &l

Il I ITH] HE&IT S &M & 99ard I8 <@l T {6 dwl @l
STEd AR | ged &0 YT YT i 3T9eTl ded gU UIHI] T &
AYR W FARId HIAT U I Ugdld &l 39 F J d«ll & S
ATl BaT N T BT [T 8| a0 o [0 Te T AR 1 & A2 &

L ()xwam e & e o anwh




T 4T, ZHEH] WA FET 1 H U 3R FH &l 30 A T & HEd |
amed | @ gge & oo areg &7 fa

UTH] YT % T U9 STEd MW W UIHI] T dl dd? a8l
amed Em Cenyfe stad MEW wedrdr 2

B OMd & b HUSeli% & oTad oW % AT Cddl & O 316
THY] 97 % 3MEdl ®ad (Periodic function) &1d §| 318U, 1@ &Y
M AT MEH @l 9.

SMEYE STad EH 29 B eI d & Thd €, Tl & 0T Ik
TH] G % SATEd] B g &l

SMEYE Tad M9 & MR a1 &7, SYHE Tad qroll, S J&f
(Y5 132) &1 T8 &, THH YEad [6ar T4 2l I g Sed diot
HUZAME &l STad TR0 61 & T g3 &9 2| Husal® &l fad Jeol,
e AR %1 Ueh Tl B9 hewrdl &, Sdie Ye Sted dron forga
w7 2 g8 o= (2) § fean M ¥l a9« @l W] T (Z), had a9 d &
THT] H SRS AT A1 WIS sl ST @l gl Uefefd el &l afe
ST THI] § Toael i Tt @l |1 g9t

Tt & s AR TS 0T, Tk WHY] H IURT WMl @l T WA
T, afveh 2ol 3 T AR WH § S e (Teee o) W
o Felr &2 2 o oy MEd @1 29 veer ¥ o fowan of Tedr & ‘Al &
Afcier AR TR o7 39k G o Seleiveh (9= o STadl ®ee a1 &l
HATEYE Ed AR # aell & M
(Positions of elements in the Modern Periodic Table)

SN Mad AR § 18 Teafer WY € [ 99 ®ed ¢ 317 7 &fas
Uil & e 3fad ®ed &l

U & foh MY e il § deal &l 20 6 Hivad f&ar T 2l

ZH SMEME Tad dleiesl |, Tl & Aol &i, B IodeH Fae
% YT U7, SANEAT %Y Aohd & O] MaHd STaeTd & a8 geergied el
Z| T 97 T, STk ITHI] & AT BigT (TATThAT i) bl Ielae™ [T
T &1 &, U & “Jge” § 7 T §| Uk 99 § 7 dd & A & ad
% ‘ged gU g #dicq qa?”’ (Principle Quantum Number) &% %H H |

UIH] AT &k AT | S 9gl € b U enfderd (orbital) aTet
g B ‘s’ H ATIRAH a1 Iade el qobd &l T SUHIeT (Sub-shell) ‘p’
q 3 ofiderd e/ & WY ieedy 6 Soaeie &l & 9ehd &l ‘d’ IURIT H S
anfderd g & o7 399 Sifuehdd 10 seide™ 997 HJehd &l f° SR § 7
anfderd &1d € o7 =98 SAfuedd Sedel &l He&dl 14 81 9l &l 3
U I aTe STATT 3 § 3 aTell Iode™ b Uil H qdST &l
T, 3 MW a1 &7 dadl &l ‘s’ “p’, ‘d’ 37 “f* <I0ll &% ddl & B9 § aiehd
ERIRSI I
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abin
Bl kRih  aPig

qli1  di4 4 Al 4l
L 4 S L4 3

saewnsy = (
T FSTA7ATISSY

ek fken
Viid Vid FA VAl VI beb
LT 91 SI vl 13 §

W Mozl Relie seklBlie \ge Uop f




ISR & [T Af2ad (Na) &l 727 Sag (AT 3T &MU &2 are
Zade), 3s T (level) § TAST 3T &l AWMU HIT2AH &I -2 (block)
® dd ®ed & TgHIEE (Al) T 3WEe p’ TUBIYT H U9l HIAT §
ZAfTT Al Bl p-&dleh &1 dd %hed & Tht=aq @l a? =AM &ed are
sede™ ‘d’ U § 3 Y (Ce) & 74T SareiA “f* TUHIIT § T 91
£ ZAMT T ST dd HAI: d’ & 37 f & ik & ad qH A £l

32U, 29 A/ QU T q@i B Uadgie O 3@l od § 9 ™
el T it febar T 2|

,Na 1s*2s*2p° 3s!

SAlL 187 25°2p° 3s% 3p!

,Sc 1% 28? 2p° 3s* 3p°©4s? 3d!

sCe 1s® 2s* 2p°® 3s* 3p° 4s> 3d'°4p® 55*4d"° 5p° 65> 5d' 41

ARN-4
T & fenll | 2 | 3 [ 4 | 5 |6
(21
Z [ 0 0 1 0 1 2 0 1 2 3 0 1 2 3 0

ST Is 2s  2p 3s 3p 3d 4s 4p 4d 4 S5s  Sp 54 S5 6s

e
N Na 2 2 6 2N
3 Al 2 2 of N
2 Sc 2 2 '6‘( 6 1 2
58 Ce 2 # 6 2 6 102 6 10 1 2 6 1 2
qHYE(Groups)

A RO & S WY T ®edld ol @dl STEd aRol § Tl &
T 18 % T 7MW 3ibl ®§ 19 VIII d% T&Id fhar a1 g 39 3l & a1 A
3 B 9= T4 2

TUPAC &1 aieay RISt & 3TER 39 T9&l &l [T AT B®, 19 18
d® onfa® (Arabic) 3l | eifyemad fhar W@T 8| 8 94N 9Efd |
SETERT § 9 & (o0 HUY URHReE G o & S 9 J9e T&7| 5"
(T 2 (ITA); 1 16 (VIA)

TIE & ddl & T gREr’ 91 TEEEE qian O wEd 2

IeTe?0 & f@u-ai 1 (IA) § Li ¥ Fr a% ddl & aed &I & Tdde
fa=ma ns! ® 37 3= o7 e’ o el AT Bl

ooz |

‘s’ @ik AR ‘p’ Tk b PP - % RGN % A A €GU AR

S HIRT % o T 1 3 S Aol 1 St S g o




qrR-5

1 (1A) &Y I IRaw Li Fr ns' 1 1
2 (I1A) g arfdhe a aftae
13(I1A) e aRa
14(IVA)  &req gfare
15(VA)  ATscre afiamr
16(VIA)  STieeio afRamr
(Chalcogen family)
17(VIIA) &t aRkar
18(VIIIA) S g ufkare

BTI?l?f(Periods)
AT AR el &1fciat YTl bl STTad dhed &l 3T STad R0 H e
% T 7 7l 3 NGt @ 19 7 T B 3R el J e 6 S 2l
1. foedt o % 9v] § IuRerd g el ol 9 Maid &l € 6 a8
T [T Tad § T Tl | Ia1e¥Ul & (o0 eEga(H) 31 &ffead
(He) @ & 97HM] § Uk & g&F &gl (K) Bl 2qf0 I =1 oad-1 6
a ¥l UF &1 Li, Be, B, C, N, O, F 317 Ne & TH0[37 | &1 & ®19T (K
3R L) 8| ZAWMT I afad 2 % ad &l
@)wwam%%?
o FIT AT WA & & smad |l & Fo aRar<l & a1 & FAfr 9 g2 7
&Y o UiRaT : aliquili = 9ve %7 <1 (plant ashes) Na, K ... 31Tf3 dvefi #it
g ¥ g1 4y g, gafery 1A g9 & a1 aRar &Y arget w1 afkar
FgATIT
AdFH A qRAT (ST\l'ﬂ?ﬁﬂT-r ‘Tﬁaﬂ) : chalcogenous = 3T& IATGI i
16(VIA) % T 4Tl & fAese s aqd € iy a8 JfRare Sasis
qf¥eaTe wEerar 2l
T IRET @ halos = FHET 79H, genus = I a1 AT a7 17(VIIA)F
stfersay e T & FHE q9 F T A AT A | AT T FA IR
FEATAT 2
IFE N : I8 a9 [§(VIIIA) % ad THESG &7 & qod FH Ghavefier €,
TAOIY I= IFT T /T AT | S7h AR W F qAFEAS A &
FF | #1 sra §)

(B xma i w e o aron



2. ToHT otad | TURYT d@l &l 5 39 a1 9 MY &l € b A=
BN F Tde [6H ThR 7Y &l U 3TEd 79 & B9 ‘s’ IUBIS
T 3RY Al © 37 99 §&7 BI9T & s’ 3 ‘p’ TUBIST 907 &Y & 9T A1
£, 99 T &1 | (had Yed STad ®l BiEd?)
el 3ad K ®I9T ¥ U Bl &l 98 &4 Hi9T K &1 %ad Uk &l
TUHIST 1T & (1s) 3T TUBIGT o 70 had 2 & UhTY & Sdde [T
avg €, 1s' (H) 37 1s? (He) 39T 98 3Tad H %ad &1 ad & &l
3. IO A T G B9l (L) F STRY &Il €1 L-isT & & TUHI & - 25
37 2pl 29 H19T (L) H 8 Wb & [owamd |9 & o 2s! 37 282 3 2p!
T 2p°| 31d: T 3Ed H 31 9 Li, Be, B, C, N O, F 3i¥ Ne £ 39 Usr
IO Mad § &1 s-&dich & dd 37 B (B ¥ Ne %) p-&ich & dd £l
4. AT omad A g 9T (M) T S Edr #l 39 (M) &9t 7 3
TUBIST- 3s, 3p 3T 3d &l T ZelagiHl bl 37 IUBI § 93 q99 4’
TUBIYT H W AN & a8 & 3d H Unee Gead & SHY dd e
q o of1e &1 d 2d &, [ & s-&dt & dd (Na, Mg) 37 B: p-sdich
% T (AlH Ar) g £
5. 3rem geg &gt (N) & @ ened uey &rdr &l 39 &9t (N) & dr
IUHIIT- 4s,4p,4dﬁ?4f%,mwﬁﬁﬁﬁ$ﬁﬁmw
Telgei 29 Y H WHIT § JE9T @id € - 4s, 3d 3 4p TEfAU =i
3MEd | 18 T &d & [ &1 s-&dls & ad (K, Ca) 3R 10 4 d-&lh
% (Sc ¥ Zn) 3R B p-=idh (,, GaH , Kr =) Rd 1 g s 29
QY ad § 18 I B &
39 78 B9 A9H Hehel & [ Urae AEd H 18 T (,Rb A, Xe ) I &7
WS AT H 32T (,,Cs ¥, Rn Th) &, NTH 2 T s-adieh 4 (6s) 3
14 9 f-=dtes T (4f) El 10 9 d-=d1eh (5d) T 37 6 T p-=Aih (6p) T 2
@wmaﬁ%%?
‘Ide’ F1 1fY AT & heir FYTq ITUMAFT AT AR T IAF FT ITANT
T T afReds % forg gar ® 9 CI® CH Cl e aRaT § S Cl
FAITEE (Chloride) 3w 81 Oid #1 37 § ‘faegper &AW
TS AT F1 = § fF d9utae® _La¥ YbaF S I AWA R A _Ce
¥ Lud® g X F_La¥® Lud® (157) wad &1 TF gaer a% Wt § & Se
M Y St didetasE | wmive B s =Ryl 57 st a7 aow § /=t
2SC, Y T _La®  LudF st § aTgdY FIer FT gaagla fa=ma oF a9
TFeAERH ¥ aR H off fafe aF §, ) Th& | Lra®s a1 Ac&  Noar
g AC q Lo LT T %I

TN AR QIR e TGN 2020-21 (135)




‘“4f’ % dd @Uasy (Lanthanoids) Feard 2| Ce g ,, Ludd & A

qel & 07 57La%l"» S # 2| 31a: 39 d«l @l e ™1 99 Lanthanoids
WAaRd Tfed IugH &l

Traar SEd AU Bl 399 2 I s-&@id (7s) § A 14 a4 fadin (59)
H 2, 10 Td d-&1 (6d) H 3R FB a9 p-adic d & 5% ad TFeHasq
(Actinoids) ®e@d &l I Thﬁ Lrd® &

103

“fawlTen’ %Wﬁ%ﬁ%ﬁaﬂ?m%wﬁaﬁaﬁ%ﬁﬁﬁ
MEd dTfetel § A 3T | g ™ g

RiRg e ==t FfT)

o TANTISH SN THIATAGH Y (W1 § ATadt qILO § = =+ w41
fear w?

o IfT IR UM & =X & &I AT SA1ar af Feuar oy fa qrefy

T @Y FAT BIAT?

%l'@ff R C‘Hﬂ'@ff (Metals and Non metals)

STI hefl 3Tl o STead “‘orgu 3 Aergu’ § ergati & IO &
g fopdT & 3TIEU 2F 3fad 9rvll & ddl & eTds 00 & T3 67|

J dF ST aTedl I § 337 37 &Y IS e & S5 &gy qH T
2 37 T 1 aTed] BIST H 5 AT 5 F AeIh Seiaeid &ld & 3= gy qHT
AT B B9 39K HB SIIEE (exceptions) Wl && Hkd &l ‘d’-&di b dd
(T 39 12 T) 91qU & 37 d HehHT €1geii (Transition Metals) & =19
T AT AT E| d-&Teh del & efeaes o7 ATad= qEoi | a1 F i e
-1 9 B0 A &l @UFaeq 3R vacAdsd arad | a1 3 (11 B) &%
2 a7, AT GhHI @l b NI & &, AT 3= 3AANE HhH0 ad
(inner transition elements) ®&d 2|

U (Metalloids) § &ngal 3T A3 & a1 & 0T I A 2l
TTH emget S U7 B § W J AN % 99 97 (brittle) B £l
AMG: 9 31 a@e (Semi conductors) BT & 91F B, Si, Ge |

‘s’- &fich & TUT dd 41U &, Tdih p-adich | (TIE 18 Bl BIEH?) A
gIqu, U AR IULTgU &l STEd AR H 39 Uk HIGAT dHiE
(demarcation) <1 BRT| TR & a2 X €U & 37 3qh el 3R
TV £ |39 Hel 97 a1 39% -9 & ad 94 B, Si, As, Ge U |
HATEYE AEd AR § qAT & Al o1
(Periodic properties of the elements in the modern table)
T gl Tl o Wi 37 TEEME 0T 396 SelaeH (9 J 3 g w5
%a%ﬁa?rsﬁﬁ*am%rgﬁlwaﬁﬁsaeﬁmwﬁmmﬁﬁawm




37 e H S 9 A @l 7 Hifdes Ion § Hafma Ian-ded e anen|

T & AW | Uk R O g [V de S1d onad § a1 37 H alfenl SN
il bl 7HIY] HEAT § U Sl bl e erdl ol €l g, 8 5 uh
3Mad H, fobeel &1 aal o ol HATSTehar el ol Selaei=-Toar TH el 2idml 39
IO F Ueh 3T | a1 3 2 3N dai o TR o7 {9191 2 & 3 59
ifcres O H AT SAR-ded 2T 8l 39 A9 % [0 &9 ddi % &9 IO d
T B 3 S o Uk T 3N U SN H 9 4edd el 2l

ael & TOT 3R THE AR A&l § Sl TG (trends)
(Properties of elements and their trends in Groups and in Periods)

1. GATAERAT © “TRET e Bl HAIThdl THBI EELH AT ATFeTT &
TN HI &FaT o B9 § GRAIUT &l A 217 a1 g B9 9 Ao
7 BIESIA & SaNT (ohdl ¥ @ & HANT &I &l &l &l

ol T I TR BT2ZIaT WHIST &l 98 e &, a3 59 ad
% U% GHI] § IEEME B9 H GA6H B &l 16 e & 3TEar
T A A7 T Bl HATThdl STFITT Y3919 &l IH AT & G & G
Al oY S8 9 &1 U TH] THENE AN didl 2

TETRT % fo1w “Na® &1 Ueh TPH1] 22 “H o Ueh T2 & TAie TanT
Tl & 37 NaH 91T 2| 3470 “Na’ &l 541kl U & “Ca’ &l Ueh 97H1] ‘O’
% Ush T7HI9] & HART &7k CaO ST & 31: Ca @l Famstehal 2 2

A 239 & STAT U6 dd &l Gareiedl 3HH! RIS T8
TG 2131E 9 TV I1 3HF S & A1, THH! TIIeiehdl 8- el
BRI ST &AM Sl Al 8-7 = 1 &l

AT Ud® AEd | TSIl ¥ Y 2dT & S Y99 9 & ddi
@l Bl 2l TH-99 T9E G dedl Tl 8, Harsehdl 4 d% d9gdl & 6 4
H AT 3, 2,1 E6l g5 O &1 91l 8| (J7 HeeTd had 9 T & dal T
B AL s’ X ‘p’ &I & dqdl % [0 & @R Bl &)

ST TAHNT: I o IIH] & GATAdhdl HIsT § (a9 JTedl ®id
Y) SURYd 3edciAl i &l dl & 39 dd bl Saretehdl 9T ST &l
eI A= TTfecd | SRR Tl ol Hehedwl | HATAhAT Hehedl
& TN o g

] e L
o YUYW 20 Al bl FAMTehdl =Td HIl

o TRIT aTad H G I ifel Y HASThdl hd geadl &7
o TRl a9 H I/ &I 3T IATd T9T Akl H9 ggadl &7

TITON ARBIR GAIRT Hefed [aa=or 2020-21




qEHI ER (Atomic radius)

TRl T & Z[RTTH % hs H 39 ATdH ISl qh Dl 21 Bl TTAI
a1 ®ed 2l

T afs T (isolated) & a1 SHeb! TTHIY] BT HIUAT STEYE €| UAT 3Hfe0
& TiTeh 5k ol HY BU ZoTrei bl AT ST el T 7Tl €| Wikl 29 /T H |-
a1 T & WHST % Bk o AT ol gl Bl A1 Tehd &1 9 a9l 3TEN Tk
TIHTI] 31 T WM 67 &9 THIOY o YT R STHM @ Tk &l I fafer engen
o [0, ST SRT STaee | U O €, 95 ougdd 9E g &l 75 U9 I A e
I @Ml 0T fafer “TesaTe 310 o &1 HIST & ard i gof JIo 8l
FAR % 3T (CL,) % S A RIS % & & HeaaraT de B @ &
19 &7 FANH TTHI] o THTT o1 SgHM @RIl S 8| 39 @aTg &l ST J9am]
o Fearar & S oAl ToT] ol JeddeTd el ded &l

A7) 9T @ ‘pm’ (pico meter) THTE H HIYG &l

1 pm = 10",
qqe q LI | T &l ffEe|T (Variation of atomic radii in group)

Teh TE H THI] BT SuF I Hid &1 F dedl Il 8l A9-9 29 TE
T/ &l 3 AT &, T bl TTHN] T gedl Al £ 3T7ers Sedei sl 2
& & o0 31ieres HIel &I ATl 2l | 5% IRUTHESYT T3] & Hsdh
(nucleus) 3T T QTR ®edl o a1 &l T |l Fedl A1l &l 37d: TE § S

%%aﬁwmmaﬁ%%wamﬁwﬁﬁ@ﬁ%l
-6

Tt e (pm ® TR frem)

=t 1 Li(152), Na (186), K (231), Rb (244) and Cs (262)
w17 F(64), C(99), Br (114),1(133) and At (140)
AEd § WA B & R
(Variation of atomic radii in period)
FMEd § U Y H g Y O 91 el AR 9¥H] B gedr | 9
£ 2 aIfe-l 3T d9ed &, Seider SHl 5T #I91 § Ud9T ®7d od &l afeeh d’-
&dlh A “f* &fich o dcdl § dl STk ®Ig § AT TeaeHl il FEar dedl Al
2| AT hgeh 37 TaH aedl B9 & a1 B P | Hi3 arade Tel &
e G HSd N AT gedl A1l & s Sad H del sl GIATY HE
gedl ATl &l AU G1edl ®I9T & IdeHl 97 AMYHd SERUu 9¢ ATl 2l
() xmm o a aew - aed aR |




OO e 9PHI0] BT UHTOT HE ST 2
Q-7

T AT Li (152), Be (111), B (88), C (77), N (74), O (66), F (64)
e smad Na (186), Mg (160), Al (143), Si (117), P(110), S(104), C/(99)

o T T % WHIY X IHEH & H IRAT FAN &7
HEY, B 30 URRL 9 e gl

a1 BT foh W™ (Na) 97619 o Ueb Zelerei @l faar S e
(Na*) g9 Tl

Na 3 Na' § ¥ [ohgeht i siferes &rm? o ?

Na &l 97q] T 11 2| 3afau d@ifsas § 11 9re 2 &, 11 3adeH
T 3s! &1 TEH Tl S@de &dT &l 4% f9udd Nat ees | 11 ure
3T A 10 IeareiA 2ld &| Tieaw A" (Nat) & 3s HIST | &g Iadei
Tl B 31 Na* &l Soag [a=md (39 aredl ®I9l &) 2s2 2p° 2T 2
TICHI &l T ZwdeiAl o 3T & % &R0 Na' &1 &sdh dedl Hid &
TAFCIHT bl SITeIe B ST H U1 3 Sy HIal &l IRumHEEy
Na'qums § fg=ar 2| =4y Na' &l 9i70mH Na & 970 § %Y &1
TUIT: T & I ®T YA 3ok IETHM I7HI] o AT § & &ral
2l

I TEEOT W M & : el HIoTU [ aar = avqm] CI 5 U
Teaeie U fohan 3R Cl FIEES Sa =l
e C/3RXCI | ¥ hask! IRHA 4w EFM? =17

FANH T7HY] (C) BT Fare-[aamd 152 2s? 2p° 3s2 3p° & 3i FarEs
AT (C1) 1 Seiare-Tawar 1s2 2s? 2p6 3s2 3p°amt Cl i CI | et
@ T TN AU 17 8 9g Fdrie 9= (CH) H 17 Zwde™ & i
FANES AEE (CH) | 18 Tolag &l FarEs omad (C1) § =i
SMHYOT FART A (C/) &l Jo=T § 1 2rml 390 adr= (C7) 979]
&1 URHE FARES S (CH) % URHET § ®H BN SN a6
T ARHE 39 d@ % eI YT % 9 F Sifed g g

o f= STl § A fepeent afHmOr Hiwen &7

(a)Na, Al (b) Na, Mg* (¢) S*,Cl" (d) Fe*, Fe** (e) C*,F~
FA0T ARBIR AR e fda=ur 2020-21




AR AL (Ionization Energy)

“TEMM TEE 9T o TaY dTedl Hell a1 Bi9T F Udh S &l &M
% [0 Sasges SHAl H HET Bl SEHIEI0 Sl ded &l TEME TR
T o TFY dTed] He AT B9 T Ted IAFSH dl e o [0 AEa9dh
Foll TIH AEAIHBIO Hal HEd &l TH EHEsl S o1 7@ U emea

FAT %, ITH H UH IWaed Hl g & (MU Sasds ol & Cgad
ARHIBIO Fol” wed 2| 3 bl AN ded &l

M, +IE > M +e (IE,= 5o/ SAEHIHI0 Fo)

M +IE, > M? +e  (IE=3fdE e o)

|y e ==t Fifwm)
faft ae @7 gfadi SRR IS TR SIS ST 9 st
gt gl F=A P IE, > [E,
ol 9 &I AERIO Hal i T M7 &l 2

1. =& (Nuclear) @¥ IMEN ¢ HEH T SR AR B H SR
Tt A e B B

51, Nadir CIH, Fr T 5 31k S S el &l

2. AT THE (Screening effect or sheilding effect) : #5® 37
TATAHAT BT & A/ H Seidel d WY BN Bl TLAT SA8H e H, T BT
U< %I T8 HM B & AT GAN Fedel T2 AMHDBE SATHYT T Dl HH
Y I BIZH AT U9 HEd E| STE U9 AiHw B F a0
ol &9 Bl Sl 2l (L iR Cs | &, Cs T § A B9 Al &
£ 3 AEHIHIIT ol &H Bl &l

3. A« (Orbitals) & U AT MR (Penetration power)
: U & G dell ¥ HaY 7@ arol orbital (3Tfaeia) § &s5d &l 37 deh
AT T9=1-T9T 21T & ST 999 a9l § 4s>4p>4d>4f 29, 4f & Zerargir
P BCHT 4s % Sl Bl BCH @l Jol § M el &l Be 1s? 25> X B
15222 2p' | & A7 (B) @ H I FHall H &1 &, SHeR B0 & 2p’
% 9eF 9T (penetrating power) ‘2s’ &l 49 #HAT & BNl 2l

4. W =W (O (ATFSH), ot geae o 1s2s2p* 8,
H UF Tded &I 5T N (AESH), THeE 3dde @ 1s2s2p°s, %
Ueh SWaed i Jol § A &l 3! wR0 I8 & b AEeiay §
ST 99T g3 fa=am 2 &

() x@ma i w e o aroh




5. qATY] BT ¢ A B gy e st B W STEemer Sl
& Bl €l 2T F (WRE) & STEIH0T Hull 1 (STETEM) &l ST
ol § 3Afereh &1l & 37 Na &l SE-0 Satt ‘Cs” § aifers & 2
TIE | -9 29 A &1 S A1 € ST SHal & &Il Jrdl &
3R AW STad § a ¥ gifedl 7 AW 9 gl &
SRR Toall 1 kI mol”! | =Fa {oham I 2|
SR Hall i STTEIRI0T A (ionization potential) 9T &ed 2l
U] TG BH SEHIHI0T AW 9T & UGN &I &, dl eV atom ! ZHE
foreT eiferes Suge &l
TR Tl o Hed kI/He B A @l difeeet 9 5 T E

H He
1312.1 2372.3
Li Be B C N (§) F Ne
5202 | 8995 | 8006 | 10865 | 14023 | 13139 | 1681 | 2080.7
Na Mg Al Si P S Cl Ar

4959 | 7377 | 5775 | 7865 1011.8 | 999.6 | 1251.2 1520.6
K Ca Ga Ge ASs Sc Br Kr

4188 | 5898 | 5788 762 947 9407 | 1139.9 1350.8
Rb Sr In Sn Sb Te | | Xe
4030| 5495 5582 | 7084 834 869.3 | 10084 11704

IONAZATION POTENTIAL VALUES
Element Ist 2nd 3rd 4th 5th 6th

H 1312.1
He 2372.3 5220
Li 520.2 7300 11750
Be 899.5 1760 14850 20900
B 800.6 2420 3660 25020 32600
C 1086.5 2390 4620 6220 37820 46990
Al 577.5 1810 2750 11580 14820 18360
Ga 578.8 1980 2970 6170 8680 71390
IR Eiﬂ?-l‘l (Electron affinity or Electron gain enthalpy)

B qal o ITHI] AEAHE AH AT T B Serde o H 2|

TS GTHIY] AT TS U Y ThT €, A GTHI % TeT BT IS Sede
FSH AT BN Sl &l SHYo § fogerd SHufl 9RT @l 2

TS U S [T IS ™ TWH] & F2A1 &, d9 GH) & Z0T
fIION RN GaIRT Heb TARIR0I 2020-21 (141)




S HaAt faged & § SH 39 dd &l Iade gear ded &l

M,+te>M +E  (M=dd, E =329 e dYd )

M- +e>M? +E, (E,=gd™ seee 9y

9 Ueh O 3R FOMAIT A H U Uedre | Jdl &, ad ol Sl
forgar 1T &, 38 39 a9 #l afadE Sede 9YAT Bed @l awad | #ig
T, A UeFed & 39 3ers a9l (Uni-negative ion) 3T STEH
J24 W7, Tfagaas Sat (liberation energy) @1 Wefd &l &IaT &l T T
A el & _Tmmaierd 3R BERumdietd ofad (Tri-negative ion) & &
el Bl 9 990 & W i gwded & g2q & o, A o fafy |, S

o g9 (bond formation) el TETT =9 2| AR-8
e T qYat & A (kI mol! #)
VIIA (R ) F(-328); CI(-349); Br (-325); 1(-295) At(-270)
VIA (STeHIST) O(-141); S(-200); Ge(-195) Te(-190) PO (-174)

TAFET S Dl Ul %1 9, 9 &9 o § HUY J 1 IJ1d &, Fedl
Zl, W oad ¥ g H iR 7 AW W dedr gl ergsti § 9gd &A
TEFC T 1 T-Ied] J19 2l & iR R i engst & I 9 dl
T U1 &1 Tohd &) & 71U foh Ao § ol o JH & [ (<) S0
T8 2911l & T Tl 9o &5 A1 BIS] 7 & 37 &1d [de (+) 37T &
fop Totl SNTUe &8 & a1 Soutl @19 g1 gl I 97 ®reh, S IR0 SHull

@1 T9Iad ®Id #, Seraei Udl (enthalpy) & T geTiad &ed &l

g T ==t Fifm)

o HIT uTfe ergenl X I N9 F g Mo # MR gerwe Wi
TRAAT FT AT TS 2| T/ AT FY THAT TFad 2

o TR D T W ‘F’ F oy serweia Wiy wRiedy & W, I @ &
e erad & aa W@ C/| w9 1 41 7

TSl (Electronegativity)

SR Hall ST Telderd T i Tl Uehldhl del o JeHTIfet
@1 fasar 8| d@l &1 SWaeii Bl ST & &l &9dT, Jd Id (qal

() xma i w e o aroh



%) TTHIT] g ST H &, I9h! oIS JHM 1 ST Sa99® | 39
35ed % (U feregd MnEshal &1 ey e el

Tohdll T I A5G AT 1 SHeh TTHIT &l ZelagAl Bl 3TaT 317
ST HI &l TR % B9 H GR9YT f6a1 T &, 99 g 9IHI] ghy
Tl % YTEIIS &7 geM (bonded) g3T |

I Yl ek, T dl Dl HATTHI FHall AR IAh! Seerd aerdr &l
TITId HId & dd o7 adl @l [9ggd FWNHET & 99 & |l Jwifad &
2| zafeu fAeliee (Milliken) 5 waifad fear 6 feel a@ @7 foega
TMHEEBAT, IADT AR Hall 3T Teraeid FEar & 3Ed el &l

foegd WMHBAT _ A6 Sl + Teldred FET

2
qife T (Pauling) ¥ &€ il & STER 9 A&l &l [Igd IIEBAT BT 74

T 39 ATAN AT fh BIESeH &l [Ieasmasdr 2.20 8 3iF SEgeH
%! AT H gAY q@l Bl [Eegda@mHbar &l TUET i

feregd e & A feu U foggd s & el @l 3dl
ARO-9
|qHE A a ¥ fagga e (g F amw)
IS F(4.0), CI(3.0), Br(2.8), 1(2.5)
g™ smae Li(1.0), Be(1.47), B(2.0), C(2.5), N(3.0), O(3.5), F(4.0), Ne(-)
T H FUW I Ah Bl AR A F99 [egd WGl 61 719 =gedl &
Safh A § G H alfedl 37 S 999 3961 9 dedl &l w6l

frega Moersar g9 e ® @i few Cs (Fifsmem) @ @ &9 fagga
TONHBAT 2l

ifeae 3T AATTH 0T (Metallic and Non-Metallic Properties)

MM GG &I [G8gd FONEEBAT HH il &l AR H 3! TIid
AT & e &l Bl &l 39 07 I Taegd aehdr’ (electropositivity)
Fed &l g1q0 [9egd 99Es @HE &l Bl 8

UMY TGl BSAT 3Ueihd ®H B & ®RY W ®9 H OEd
FOTHS Bl 2l

A AT & del B o

qEmaEd:  Na Mg Al Si P S CI
T 9 € {6 Na 37 Mg 9rqu &, Al i Si3qerqu (metalloids) 2,
P, S 37 C/3temqu €| Z4feiu 29 aEd & fob arqu afad Aol § 9 o €

FA0T ARBIR AR e fda=ur 2020-21




3T STeTqU el 3R €1 9 fge &mar 2 6 S9-5 ofad § &9 a1 9 aifedl 3 ded
Z effeaes 0T ged A1d & 37 Srenfee 07 ded ord &

&0 14 (IVA) &% Tl &l &

IVATGgE : C Si Ge Sn Pb

et 29 ge 1 A € T rae 31erg ) Si 37 Ge SUegU €, Sn 37 Pb &7du |

A B9 UM € b alfedl 37 999 SUF Adifdsd ad1 gl 3 Md Sed arel |
eTeres 01 91 ST &

T Y T 99 89 9 § ST F A9 A &, Il % enfedeh 07 ded od & 3
aamﬂmaaéaﬁél

| %,M,Wﬁwmwﬁmﬁéﬁmqm@,aa
TRaT, ITUTIY, STadaT, TATTE Froa, ST FAl, gARET SYav
fagga wrewar, fagga gl

e

o TAT Y, I VN | THAT & AT I¥ i AT FATAT B
o IR A @l A AT F FURT (traid) § ater iR =ovew 7 e F fraw
o AUATE FT Tad FEw - act & HWifAs i TS O ITh TTATHE F SArae(

Bl I B

o TITS FH ATACA (AIH - Tl % WIfAF T THAMF 07 ITHT TLH] HLAT F ATt
w9 B 8

o STYfF omEd W - ac % ifas ST TETEfAF o1 I9% Faaeid A F s
%9 B B

o T H TG U TXHI WY  3hH § JIRIT Fe U St fawrfaat oimg 3+ ey s
& qed HA H FARIT FTh L HY fordT AT

o YT Srad WVt # qt 18 WHg Sfe 7 sradt W @afera e wm

o f3u g q@ w=HATY & fFw Iuwwr # faftre (@Y wfd F2 aTT) SAEEA T FIT
T T ATUTT 9T Al | s, p, d AT f=At (blocks) & ater @M

(e xma i e o aron



o 4T % TH T (Zn TG FY BITHY) WHAT T FEAT & 3T £-5AT &

Tl q (AT Y THRMTEE THl) AT WHAY T Fg A 2

o Tl F U AT IAP Y AT @A § Wl

et fsr & EE]

AT | W= I T
H AT Ty et & qwE 1% 4 7% Tedt & i 4 7 0 7% e 2
Ty fAr Tl § et §
TR ST et EEG
fagga gaTeraT A Hedl
reTfeae IO T T

I €FeTAT Y gAf=e (SRbrar) (Reflection on Concept)

1.

VA 7 e B MEH ST HUSdrs J SO AR § qdl & 1S T JEad (]
e ST aIBI0T & Te H 9 ST o A0 i 3T hd R Hill (AS])
YU bl 3T AR § dhF-aM H Jfeal &7 g Tad il § 7 Sl & 79 @
[T TEAT? (AS1)

S e FEH @1 aRer 1 Tl Sted JEeT & & TR %l T 6 auiH &1 (AS)
AT HITAT o H dql & s, p, d AR -1k & aal § ailihd [hal T 27 39 ThF &
FBI0T o @Y FarRul (AS])

TIHI] FET 17 & 1 TN @l feRaul (AS1)

TAAGITD [T

JTEd e

THE G

Id qRar

TR ZereHl dl T
TR

grg a1 g

FOT FRBIR AR Hed 1da=or 2020-21 @-




6. e AR T TUART %Ik &1 AT AR0N qof afderd &1 931l (AS1)

Filling up orbital’s gqaﬁ-sﬁ 1':} arf\am T ﬁ Tt #
(ST

1
3

7s, 51, 6d, 7p
7. quﬁwwmﬁwamgmﬁﬁmmsn

-E- T T
eI,

__-_----

I GHSTAT T START (Application of concept)
1. 9/ A,B,C,Dddl & Zwag-iaamd 2T ™ &l (AS1)

A.ls? 2¢ 1. 59 Tl & 3Tmad T8 &7

B.1s? 252 2p® 3s? 2. fop Al & TR T9H &7

C.1s? 2s? 2pf 3s? 3p? 3. ®H-Hl ke T E7

D.1s? 2s% 2p° 4. q@ C [T 3mad 3R [ T8 § T99 ¥&dl ¢

2. s-&dih 3T p-adich del i, IAh! Upid § Tgardd 9 SUEEAT & HII0T, HHI-HHT Ui
(189 T & Tl Bl BIZHT) Hel AT &l 1 I8 Fragof 27 &i7 (ASI)
3. X, YR Zd@El & 3edee 9 Jg 5 T
A)X=2 bY=26 ¢)Z=28,2
i) HE-A7 TG T AT BT 27
i) BIF-97 T T A BT 87
iii) AT T 18 @ 2

() xwam i @ e awd A




4. 2.3 AR H Yih O bl HAThl Teiag T, T8 ¥ 3R ad Te sl (AS])

FIHIAIH O~
b. FARU foh 1 T U TR (G)T UH ad (P) ¥ TG 7@d & a1 T9E o1 3ad § o o
T (N) 799 921 7@d &l (AS1) N
 Croup

Li,C,0
Mg, Ca, Ba
Br, CLL F
C,S, Br

Al Si, Cl
Li, Na, k
C,N,O0

K, Ca, Br.

5. ™91 | O SISl o fhd ac ! JTHT) o oY ac § ST £ 7 3ifes e g dd W (V)
%1 9T @] (AS1)

(i) Mg, Ca (i) Li, Cs (iii)N, P (iv) B, Al
6. 1 TE AT H fFT a6 | SR Holl & & I U (V) & M9 @mzul (AS1)
(i) Mg, Na (i) Li, O (iii) Br, F (iv)K, Br

7. o @& H Y dgdrd Il §, 99 &
i H9e § 99 o g ii. 3ed #9719 ¥ ad 96d &

8. Tl Sl TTHT] AT o ST U7 0T Hifly fb 71 et b sotieh o Hvaee] 78 81T 971
T 9, 37, 46 317 64 (AS2)

9. U% a« X G AR & JAF THE X [ 2 F T 7@l &l aareul
) TATABAT ZAFSHT Bl T &) TATThdT o) I €1 & a1 &g | (AS2)

10. U I ol JTHII] TET 19 ATd AEON H 29 dc o R &l STHM TR 379 3T &6l B0
garzul (AS2)

fITOT FIRebIR GAIR] HeJeeh TdaR01 2020-21 (147)



Il S=a@a= Rias (Higher order thinking)

1. 3Tad A0 § T B M 9% T 0N ol IIaeIamofl &3 | 9! =1 Ferddl &Il
T? UF IEEIT <7 THARUI (AST)

2. o 2H G X @ Y& alfel AR &, a2 aF 4 F 6 a7
(i) FEH T BT AL BT
(ii) TTHIY] I H1T %A B
(iii) SATITEBIOT Tl 3Tfer 2|
(iv) fergga e stfere 2l
(v) enfces @eqor 3ifee® 21l (AS1)

1. @ Sad arel § Sfad- 2§ qal & & o gl [ ]
a) 2 b) 8 c) 18 d) 32

2. HAEEH (Z="7) 3ad Aol & @ V&l ad €| 39 9 o 3T aed bl JIHT9) T T 2T ?
a) 9 b) 14 ) 15 d) 17 [ ]

3. U dcd B e (O 2, 8,7 | M H H b e % Y e o THRIe B9 H Tl T 7
a) AECH(Z=T) b) T (Z=9) [ ]
¢) FAGBRA(Z=15) d) ST (Z=18)

4. 9 H T HE-A g 99y st hanefia &7 [ ]
a) e DEIERES
¢) reform d) Hefsam

T SRt (Suggested Experiments)

1. SHIEA 9§ HHY o dA9e6H 92 5631 T8l sheal 13g a8 9. HC!I 3R NaOH & e
SET F fopan &3 &1 TAN EART 29 H2AT &l A BIT0l A ATADAT Bl THAEE
FHIHIUT AR ST HITTU| 27 HATADAT b STET T T 39 0= o bl & b TegHITaH
U LT (TYIUHT) (metaloid) ¥l (AS3)

O . T



EISIER] ‘lﬁ'ﬁﬁﬂﬁ (Suggested Project Works)

1. 3o foeamed & Jeadad a1 3 9 VIIA 99 & ddl (TP 1) &l
foRansTIeTaT & a1 & WM U &Y 37 STad Aol & 37 d@l &l gal §
Ik 81 FIER W RUE TR &1 (AS4)

2. TAT & qi & oTicdeh O & a1 § AFHNT U %7 37 39 900 & el §
T FUTE & T § W H A A 96T diidd @ei0 ded &l (AS4)

RN WRBIR QAIRT 1Hefedh [aa=ol 2020-21

(1a9)



8

IARIfolb defol

(Chemical Bonding)

ST Tl % TerdeHl [ 3T 3tad aroll & a § fusd o o
UGl & TAT THE AT € 6 ad &l g 115 9 e &l
o TYT: UHd H ST A %Al el &7
e I UH WHY % T H T&d & T WHST & T & &9 H?
®eAT Tl H A9 el b &g dd oiel ST, e 3 eEEe
SrquTHIves STU[3T & &9 H Ui § U A1 &) UE SFEET afr € 91 2
ST GTETOST Bl STUST § afe) Tehdl &7
o T UY T & Wl WIHIY &% &9 § U A &7
o FY dA AU & Y H ¥ FB WHSN & &9 H & U0 A &7
WIET weflel H SO TTHENe G40 & 99 9T gl @i far= I
& == w97 9 S 6 9RUTTEEY TEEEE 9 a9 €, 399
qiaws ¥ 3% U9 39 B &l
o FW ad N A FAA® Bl 7 oy Miwhd &7 & &7
o Ul T THEING FH H,0 qU1 HSqH FEs &1 NaCl &&=l Bl &
HO, T2 NaCl, &1 7217
e FB dd T ddl ¥ TAN 3 &l Taih $B I TART Tl HId H=i7
o I qAA 3T AN -3 THIIST H Uh-UF AARIT &I o a4
27
o T WHIST & A/ BIE A U7 BT &7
SEU & TNl STH& H1 IS0 ol IS 29 39 9167 (shaker) &1 T&m@dl
T ol I famd a1 = 98 Gisad (Na) 37 adrve (Cl) § STeT-31eT 21 S
¥7 e, 9% foEnar & o Wisam 3 FEH Uk ga? %l Uhs g0 B
e TE T E, A Uk THY & Y3 &U Tl &7

() x@m . Twmew o




Tl 9T % 3T dh 2097 STAT % WY e, TNHT Bl A+ TET &
gl & AW | AFHHT A [Had ® ad, FEhE ad AF R 9 aql
T qcdl H Zolge 37 WeHT ol SUrald & a1 § 97 947 A1l o7 Uar aea
fopaT T fof o10] Ud qRHTS & W o U7 T 0T Rer fagd g ol
S &7 YIHI] Uk Y & %] HI0d 3T A & df, Tk TIHI] & Ieiered
37 T WU % sk b A9 SNh U g dedl & W] 3elde ol
AT 21 &, U g7 bl Uidehi 0 &7d & 37 &FIEd 9T art dhsdh
AT Ush THY &I Uil o &ed &l 37 7 37 fae o 9a & afed g9
90T @1 99 ®edl 2I9iE 3 U1 Sifees ¥ S uide O 4w oy el
UYHIY] SO H GANT &4 AfE ufde O W 3N O g &l Jol § 31w
T A YIHI] S9E H HANT el 4| b5k AT NS RIS b Feded
ST 72d ¥, 99 UTH] Uk Y & [Hebe oTd & T8 aredl dier (3
ARl HINT) & g e TqTad aid &l

(Q)wmaﬁéé?

A B/ T

=0l 241, (1778-1819)T F7ams
@I A e H TEEA 9 &6
MEAeR 9, 5 250 § 3 o1
wel &1 I9ANT Hich Uk deil &l
fafor fepaml 1807 ®, 28 9t |
T feregd 1 SUART ek, d ST
fearsiia d@ 5y difzaq afi?
UrCieT™H @I, 39 [UE g waul
% foagd oTTges 4, Menfad &
9 79 gl

Tz @ 1 A & et qe wm B 2 A7) . |
aﬁ?awwa?r{a{aﬁzsmwa%aﬁ?aw ﬂ
TAErEl Bl ¥ faudid AEer At o S § Red - =
fre o 201 0% G F 9 e B R AT I g o paee s
T § TeHd &7 H1 ¢ 39 ATl 9 AIiead FiEs

NaC/ 3 qreforem e KC/ faem™ Semar a7 T4 &l &, 99=] J€ HIa A1
Y TURIT U SR E[AUIHIEE ST H IURIT FEAT Bl T Tel BT bl

TN FRBR AR Hefeeh [Aa=0l 2020-21 (151)



HATSAHA DI 6 SAde (TRl SwdeiA) TTHIS & 9/ a8+ aa
% fofu Seer & 2

Tomectl eftell | STTO- HUTerdl iR OIS T et & av # uell
3T 3TTad A0 | d@l @l Ghanliaar & arv § o7 uel

FB I Af® Easta ed € o7 $% aa &9 TRl 2 2
o TV MG haATS | HoAl &l 91 U &1 Tl & A T ohard Sl

Taged &0 &ear €7
o SIll T &I g5 oAl el ol &7
o T Holl AR FUAA AT H FE TEH T7

el &l fopanslierdT &% 9Red % 9T BROT & Gehd 27
(ﬁﬁa%aﬁmmwﬁﬁgw)
(Lewis symbols (or) Lewis dot structures)

Al T ST G707 377 3Tad Aol § qel &l 37 gede g
% AR I A THENEG 999 B Uk 95 drd ¥aH @l 2l

SHE AT B WA AT Th Sede (G Sl AEEET |, I i &
TTHMISTT o S a9 9T 999 bl AT B H TeEdl il IhT 9,
S 9 9 (@ 18 A7 VIIL A) % Hei €, ST &1 Ueht? &l T 21l & 377
9 TEY d@l Bl gedl H @ T T hansiierdr e g1 3
Had AT2T &1 TS qRads &ldl & a7 [depa s aradd e el
J AU 3AU% TR Bl & 39 GHIUST & A9H H har & a1
THY Tl o TIHIILST o DT TohaT e bl fY ST S9T T s Hiehl el
il
o ZHH F1 BRUI & Whal &7 32T T &7

el ST | &1 TE SEd 9RO Sl Ferdl o iR A & TE ARl

o1 e ®Y|
HAH St
ﬂ-----
gt (He) 2 2
a (Ne) 10 8
S (Ar) 18 2 8 8 8
e (Kr) 36 2 8 18 8 8

T 3N A WY SE| 9 o ® foh Iopte T % d99 el diddl
4 8 gordei 2id &l (| Bl Bigd)
— (152) xam TR Ao




T 18 & ddl & UHIS b (AT BION H I@ael bl FaRT
(zeeer fa=mE) arof-1 8 el W= & us d@ & WEH § Sl
TEFC Bl Heoq H olfad Hebd I e (45 S7aeT o Yeierd far S
2l

IME, % HH? AT a5 T, H 37 qsaq &l Jd ol o
& &l

Ted AT Ar d 9% ®¢| 3T T H 8 TAGIH Iodeie ald &l

qeel THET Gehd Ar fore|

HATABAT IAded Bl Hobd & dRl AR (W@l THh A T & a5 &
EHE § ARl ARl 9 S-a1 fag @ 2| 29 9eR 3 &l Hohd H3aT 29
BN 2l

cAr:

T4 YT, AIZTH TIHI] |, TadeHl &l garad el U | dieaq &
Hopd Na | Zorge i &l 89 x I A1 Usfsid &2 Ahd &l di2aq &l diaq
TraT (Lewis structure) 39 U &

Na*
TP Tl Bl Wl HTEA g7 YR A & T &l

He :Ne: :Ar:
:Kr: :Xe: :Rn:

| e -1

<1 TE gEON & ddl Bl Wfad ST [WRgul |1 Sfad Ao @l
SUINT &k ddl sl ai qeE forau|
AR 2:

0T 2020-21



AT AU SRFU| T SATIRT 9 T AR Solde qareiehdl ¥ &g
Ty feErl Tar? & 3Ed B i v 1-2 3@ 13 418 @ i &l Iogei
HATAHAT IAdel bl T&T IdqT @ & @0 3{TEd A0 &l YA &Y
TAEd &l T 1 & dal § 999 qedl wel H SoggHl & e 18 a1 29 &
T 13 H dF, a1 14§ 91 3Gl
o Y IHT T &I @iad fag H¥a=T | i Aol 2 § &g 7™, 29 dai

& TedeH g § @ a9t a1 S

THT 3@ 741 {oh O A1 T Bhal § AR old &, 9 3<d a7 ns? np°
fa=ma, ST foh Sapte @ 9T S §, Ut 6Yd & 98 H9E o1 aiey
foh oTed UH AW ' ®FA T8, Hiih 39k &5 STUaE &

AT 3R FAA B TR (ET

(Electronic theory of valence by Lewis and Kossel)

Tl | Iolareil ol SURATT T 39 Iolarei™h (O hl TR a9 &Y
S TS G a9 i ATl &I 6 e T fhd T, T3] died
ﬁ?ﬁfﬁ'ﬁﬁ?&:ﬂmwml}f%‘ﬁaﬁamﬂ(concept)%ﬁmﬁ?ﬁ STech Tl
3l ME| TN I8 FAURN W= B Y 2| Ik (AT DBl AT Zererliveh
[ 97 STed HAMddT o7l S Zhd! Ul Rl &, e aTed
am &y @ Al feamEl

& TRl & ddi & TIHIST & UTARTE Fder &1 STadie &Y (I
IA, TIA, ITIA, IVA, VA, VIA, VIIA 3R VIIIA §= 7 &% @i 6l 5 T &
I ®e T 2l) T9 T a« TH>ME Tha1 § 9N ofd & df S9N 999 sl
®eAl H 3T U e &l T Hid ol

3, A/ f8U T TERI A T TEE B JAH B

IA & % d (Li " Cs) 9 THI %, GASHd Hel U Tac &l
QieR? Haled Ueh-g+dyT gad ST a9 &1 Y9 &id &l 399 I 39l
qTEdl Fell H SCdh U &Y &l

S ¢ Na—>2,8,1; | Na"—>2,8

ITA T &% T 37U ATl ®el o &l SAFE Sl Wih? S-aHTa9l Jad
A T &3 & 3T 39 UhTY STUA! dTed &ell § 3T U &I &l T
A &

SR ¢ Mg —>2,8,2;  Mg*—>2,8

241 Y 1A & T 3991 TAMTehdl H&A & dF Suded @b dH-
EFTEIYT g ATEE a9 & 37 9 dredl HI9T H oTed Ui & &l

SEEIw : Al 2,8,3; A28
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VIA & & T TS 6aT | 391 Gkl ®ell § Iwded urd
T HAed U AT FOMEA S & 37 Aedl Hell § 3Tedh e Hid
2l

WEW ¢ 0-2,6; 0-—-2,38

VIIA & &% dd IEEE R % SR 99T Haisied BisT § Uh
TAAS AT 3 &l T B0 & S Udh FOMAST o 3TE aeieh? ST
qTed] HET § ITedh U HId &l

SR : F>2,7; F 2,8

VIIIA @ & T, A1 Sh T4 &, I 7 Sdde™ U i & A7 7 & @rd
2| A, Elfedd AR A T Tt § 9T 9e wdl VIIA & T
I I, 9gd U] ™S hal § 91T @9 92 9I, Seided @i a1 aTd el
I &l

SEET ¢ Ne = 2,8; 3Iefdad &l Wi AT el &l

TAAE TN sﬁaaﬁi L
AT A dA } -3 -2 - TTEH +1 +2 43
o
Ne Na Mg Al
p S C Ar K C Ga
As Se Br Kr Rb Sr In
Sb Te I Xe Cs Ba Tl
Bi  Po At Ra Fr Ra
gy P ™ 215

o T TRl % a H S f3U gU ek T # smaw @ <@’
o Tl % UIHIY TAN Hih U] T BT TAST T BId &7

IHE T4 (VIITA) % TRHIOLST % HATSThdT BI9T § 316 Swde eid &l
BT ZHHT SIS 8| 39k THI § had &l e aid &, T sHH
THATT BT T d0E T 99 30 2| She T, [STeh Taretehdr &197 9 8
ToFSH & &, STafers i Bl € oY 98d @ &9 TEEe qeadH 9
a7 Wl &l 2T 98 vk - Mehaan € 6 &g Jt S (99 ar emae)

fSTae% Gl wel § 8 Teldal &, Il &g £l
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o FMIA ¥ VIIA (J& ) Tl H1 TEEME ThAT % GRH 379 TG
qred] BT H TS Ioaed U &1 Ush ATh[TH% Hel €7
TEl, IE haw SAHRTE el el ThdTl TG Fedl BT H S Z0ag &l
it § 3T a1 GET] 1 Mivad w9 9 w2 e 8l S 6 STt
& SMYF W UH HAF, o ‘3Ted FEam’ ®ed &l

3% A9 (Octet rule)

TH 29 UBN @l o Tl &, ‘Tl % IIHIST & TEEHE hard
FI HI UGRT BT €, AT I7dh TIHIILST bl aTesl Hell H 311 Totag urd
I H TEIdT &Il &l

AT J YFTHE heiel (heseh Y T8 HI9T) & SeaeiHl Bl BISHT dlih
TGl T HATR? TTH] T (0T el dhedldl & 3T7 aredl ®igl oy
S Zolge T Td 2l

TEEME Y H hAs| d i & WHIIST & ATl HI9T § SedeiHl
&1 3T el Bldll U ST8 THIOLST o 91 I1 3197 del & YAl &
T FEF TART 3T U I bl UG S99 HAedl = &l &l

fohel &1 TPHIOIST I1 WHIISH & T9E % 9 ®i &I are 3w o7
I, ToTaeT IR = SiRdd 21 8| THEHE a9 dedrdl ¢l TEEEE
g &g UBT & Bld &, U7 Tel &9 had STaME g8 7 Teadias 949
@l 21 Tl Bl
AfE-frg-aa ¥ WY JENE SR geade® 90F
(Ionic and Covalent bonds with Lewis dot formulae)

A, AAWF T9H

=1 T2 o 3R W o o ST ao (R Tog 99F) o seettard foeal
i. @ STHAM ddl & WHNST & a9, Uk dd & THN] F g9 dd &

UTHT] F TeaeiAl b IOl % 0T, STAME §&F a9 2l
ii. IAHEFTAT I8 d99 TATY® BATSTe argeti o arvE gy (1A &)

3 Tt fohansliel STerngati, S gare (VIIA &°7) ST HsT: STed

AR % 919 AR UF aAl AR B &

iii. EfeTad &7 BIZH? T G THE TH & GATTRdT B9 T S TAde

2 Bl T TaEE w9 q AR o Ry wrdr 2
iv. T99 9= BT H S SeigeH U &I 6 U, ST i e @ § g

%, eNfcaes IR, TSch aedl 19T § Ueh, &1 A1 M Soide 2id &, JEd:,

T Il bl @1 & & S R &M, T e 9 ®ed €, a9 &l
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Jqladol 11Na 2,8,1 ; Nat 2,8
Mg 2,8,2 ; Mg* 2,8

SAL 2,8,3 5 AP 2,8

@)wmmﬁ%?

TopdT 7 &g 97HI] EFT @0 U SolaeMl l 9T 39 dd ol arTehd &l 8
AR T THEH 9 & & GE? Bl &l
S - AETH ST T Sl Garstehdl st 1 37 2 gl &l

v. ST ATEd B9 H IS Toded Hl BRI H dgdd o MU, STEga &
A, A 5,6 A1 7 WA Ioe BN 8, HHT 3,2 A7 1 Zwae

T &Id & S FOMEA g9 &, e UA™E &l S &
AR P 2,85 P* 2838
S 2,8,6 S* 2,8,8
C12,87 : CI' 2,88

@)wmmﬁ%?

TRl {1 ST4Tg O G UT {ohd Solge Ml a0l TAT 38 d Gl Farashal =il &l
ST 8 % THM BT &l S aIe &l At (8 —7) = 1 &l &l

vi. AAE Te9 & 401 (Formation of ionic bond)

ST A (]FEE) S FWE EE (FTEE), S el
THLET W STeTidd TIHIIIST dl Tedeil o WY 9 a9d §, R
e 9 &1 ST &7 § 37 U g7 &l 37 3Tl o &1d & a1 Uk
TS G99 991G &l I8 FEF &1 9T Honl, 9T S ®ed €, &
g/ &1 8, SAU 39 EHh 989 wed & Ml SEl & g e
fIgd aa &9 & &R, I8 7 fAga ge7 9 e B 39 g
I FerT T Hwed & wilch TATThT i SN dhl ATl a18d] hidl
% Selgeil Bl TET % FAT G d & T2 E
SaE FEF d 39 Yl qrer d AT ST Tehdn 2
“Fer foEd ome U1 &, S EMEE SR WA @l (S e o
STelfeareh QAT I Solagiel o R0l | a9 & S99 § S8 &7 7@l
T 37 U, g @ gfte I, SFEd diiTe a1 8, A a8 dHadrd
N
o ©lied Zeaeid fawg Hebdl (FAT) & W1 NaCl, MgClL,, Na,O 37 AICI,

(157)



SEEM-1. |ifeaw FAREE (NaCl) F1 HEior
qIegy FANEES, deaq 7 &P J a9d1 gl 29 9 ©§u e9an
AT bl &l

S - o
-
Na(s) +1/2 Clz(g) NaCl(S) g
|-3a

¢MEA & FEfor (Cation formation)
TG AIZTH GIAI] U Ioded @rdl & i 3Ted O ure &l &,
1 T T ® S R (Ne) ST g fo=amd ot &heen 2

- +
llNa ® llNa ® + e

Toged 9=, 2,8,1 2,8
gr [Ne] 3s!  [Ne]
PEA ot (Anion formation)
FA UTHIY) bl Ik T B &b [0 Uk Seldei bl &HT el &l
AT IE H=TH H UF Tade U Hih A a1l & 37 S S

TFE [T I e 2
17Cl (@ + e Cr ()
TAFCiE = 2,8, 7 2.8.8
g1 [Ne] 3s?3p° [Ne] 3s%3p° or [Ar]

NaCl A A 7o (Formation of the compound Nacl from its ions)
‘Na’ 37 ‘Cl ToHIati & d/ Zolggl & MR § Nat 3w Cl
3O g9 2| F [a99ia 9t % STE Ush-gd7 &l A ST d &1 & alih
3 dra Rer forpd a@ &M &ear 21 39 U NaCl &1 319] a9 2l
Na+(g) + Cl‘(g) - Na'Cl o OF NaCl
SAEW-2. A FEE (MgCL) # i
TI9ET 3R FRE d@l § JHI9EH FRES 9901 8l 249 aFl adl &
I 99 B FEOT GE9 H ITHEMS THEI0 BRI A JHET A1 7@ 8
Mg, + Clz(g) Mg Cl
Seie i BT | (Cation formation)
Mg, 2 Mg+ 2e
ERCEERCIE] 2,8,2 2,8
g7 [Ne] 3s2 [Ne]
WA &1 FHo (Anion formation)
2CI © T 2¢ = 2Cl ©
ToaeH o 2,8,7 2,8,8
g7 [Ne] 3s?3p° [Ne] 3s? 3p°® or [Ar]

() x@wm  Twmew o
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MgCl, (F=119a¥ FARTES) &l a1
Mg ‘Ne’ & [I=am 9T &3l & 317
ade Cl- *Ar’ &1 [ 9T &3l &l
Mg*, + 2Ch, = MgCl,

U ‘Mg’ &1 T &1 Saeid 9a 6l &l Ui FdlEA eI Ueh-
Teh IAdeid U0l &Il &l 39 UeF a9 Mg 3 2C1 U% &y &l 3Tl o
&I & AT MgCl, difieh a1 2l
STERO-3. TR Al FTHEE F A0 (Na,0)

SEHIfEAH AMl SaIEE & a1 39 JBR THA 91 bl &

9TE (Na+) &l a9

2Na - 2Na*  + 2¢

() (2)
Teae [ 2,8, 1 2.8
a1 [Ne] 3s! [Ne]

A (Oxide O*) &1 g941
O, + 2> O
TFEH I 2,6 2,8
g1 [Ne] 2s*2p* [He] 2s* 2p® or [Ne]
AT H Na,O &1 &1
2Nat + 0%, = NaOg
‘Na’ & & WHS § § 9% Uh-Uh eded Aot & A &l
IdT & 37 2Na* 87 O* a9 2|
ud® Nat ‘Ne’ &1 G-I T &3l & S S 3E= O 41 a1
‘Ne’ &1 o uT &2 2|
ST S U% §HY ®I 3 d &7 Na,O a1 &l
T4 IR FEE (AICT) & o
TRIHIEH RS &l 907 39 T8 THA T Sl 9ol &l
URIHIEH €9 &1 9941 (AIPY), the cation:

Al > AP+ 3e

)

137 7 (g) (2)
SHASIME a3 2,8,3 2,8
a1 [Ne] 3s?3p! [Ne]

FARTES FOMAT Bl 1

3Cl, + 3e = 3CI,

Seael [ 2,8,7 2,88
1 [Ne] 3s?3p° [Ne] 3s? 3p°® or [Ar]

TeHIEH T Ui PHIY) 3 el @idl @ S g dl uah

TH] 1-1 Sl U0 &I B

(159)



AICL, aiffes Al 3R Cl 3eF & &/ [dier fagd o o ad &
HRIT T 2

AP 4+ 3CL, - AICL
ARAE AR | AR B =TT
(The arrangement of ions in ionic comounds)
o I &l ST TIT | €M 37 TS &l A &9 Tedl 7
e 313U 3H NaCl % eI d 9|
e T AT GrEd g T Nat Cl &l SISl Uk 3h1E & B9 H oF Hisay

(Thtem) | Sufed 7&d 27

JiE ST UH JEd © o I8 Tel el ¢l A8 a0 6 R faga aa @
fE9T 721 &l 2afWU I8 T9a 721 & 16 U% Na*U% CI & T SNhl o
2T TRl Uk ST o AT SS9 W SURYT Sd9T %l °HE 6 ST,
I3 Sast & STET TH®H ST MRl o Bl &l W I8 TEr (3Rl o
W AT AT @) Migaa ST&d 26 &l AfEaq FaRES & hed d Udd
Hf2gq 3@ Na* 6 CL 3EHT | o7 811 2 3R U CL, 6 Na* | o7 =l
T At AT ST e sTawe | A J Faied 9uEe sl o
T g9 Bd 8| IE FaeAT BT (three dimensions) E1AT & 37 &A1 &

g Rer foRIa @@ & ®&var & @ifzaw @
- e T3 | o g 2
(fe=r-1) &% 319AT NaCl &1 fehied ==mehr
_¢ ISR i el &l a4 &l 2l
Ueh ST &I - [auiid 3TdsT & S 97
N 7B €, IH TH AR &I qAE HEA Fed &l

AT FANES fhed § Nat &l d9d19%
. T 6% A7 CL &l 91 6 2
ocr Fr-1 YMEN 3R WIEE & R & ol w5

e B

forseT steam™ H oMUY ofad Aol & aif a1 oed | fafa=1 a9« &
e A7 STeNfeads O & ar § 9gll d@i & enfad i stenfas o &
dT & AT HITT|

AW &Y T G131 | Iodgd @ &l 9gid &l & 37 UHT &3k & d
ST TATAHAT DI H 3TCh AT &Y Tobhd &l 37 0T &I 4ifcdes deqor a1
T &Ml ®hed &1 F ad o [agd eFTeehdr Sifed &l 8, eMmE
I B 39 YR ALY, ST AR (,0), WM (F) 3 & (,Cl),
TAFC TE0T Hih MIhd T ST Zwag (O Ui &7dl &1 aai & 29
T T STENTeTeh a0 AT faE]d TNl dhed &l I, o offered faea

() x@m  Twmew o




WG 2l &, TMET S &l
o T A A FEHT HRUT AdT Fhel &7

qdl & TEE § fagd Fomesar &1 oY 1.9 a1 389 Afy® &1
EME FE a9adT 2

SAME d99 & a9 |, SO @ b GHI] A7 A Tereed @id & Al
T B3 & T HATSTRdT ®IgT § 3TCd T &I &l AT e 999 H,
TANT 3 T TS | Torarerl b1 TAHEeoT 2T 2l

SOAdCHl d WY IS a9 Bl dT Sddgl Bl U i FOEA

T & UG 9w W7 MY @l 2
i TTHMl #T 9RHOT Qi ST 999 (FTHe)
iii. Zerergi U iv.  TRIT WG

g qd, TH AEHIHI0 Sull &H 2l &, Ieded agddl &5 Bl &,
TRId MG HH BIdl © 3AF GTHY] &1 YRHIT (e e €, 9 &
A 2

g da e A4 A0 T Bl €, STae Jedr sTiee el
2, TR TonEedT Tfee =idl & 3T Y3H19) &1 GRHT %A 2dl €, J A
T 2
9. GEEASE q8A (Covalent bond)

LU (1916) 9 FEmed fhan 6 &% ddi & 999 eI o
ZEFCHT Bl TR0 [T &1 21 319 Tl hIsT H 3T [aard ard
®d Bl F 9T HAMSThdT HI9T &, TAMSIE Sedel & Udh a1 317w
UTHIET o 1 WET Hih o7 [ U &id 2l

TG & WHNST &AM Iolgeil i GTAT BdT & ol AT HI ard
TAdC M B WHIST § T 7@ &l 39 URF Iudel & aEl J o
IS G849 991 © 94 TETd/a% J47 Hed el

TSR & [0, FARM % &l UTH] S0 Sl Hed? Uk R ST
g1 2| U T UTH] 999 99 % [0 U Setaeid &l JrTEM 6idl
g 3T UBN AT &I a7 ail &l Uk I a9dT ¢ (90l &Ml &l T

UTHII] | &I 2l
: Fé"':i;"“a F: ——> :F:Fsor ¢ F-F¢
Q- +Q —>
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FAN o 379 § Tk TIHIY § GATehdl SaeHl Bl 3T [aaTd &rdl
2l
e B 2l

GATSARAT DIT & Teh I FeagiAl dl STIH H HIET e § &l THTIST
& 91 A g G991 & TF TeGdeh SeF %ed 8| TE0 AT &I 9T el
& IIHI] Y-39-Sl HI9T § 32w (O Ui & 2

TE TUAT 1 IUANT I AT & ok a1 & o T4 € a1 93 80 £ Tl
Ui TTHIY] HATSThdT BI9T o Ierdei &l HIZT Hidl & e 999 a9 Hohl
ZafeTT 30 TegdiaTsh 999 (SATSIdhdl Swde &l T9H IFEM) &el T 2
O, 3] =l Mo (Formation of O, molecule)

TR (,0) T ZeFe (o= 2, 6 2| 38k WA HHASHA BT H
6 Teded &l 3 TANTRAT B0 H CHh G U< & & o & 37
ZWdE ANeU| ZHMU &1 ST Y7819 I-U1 3Td & IR Jdd JHT]
&1 ISl ®T AT ®ih g9 a9 &l 39 UbK & ATeias WHIIST &
dr &1 IS g9 TURT Bid € S O, 31U &9l 2| Fel Seiaeil @l
&1 ST2AT & A= 2

B9 e Fehdl & (o O, HAY H ARSI % &l THSAT % dre Hgid a=al
2| e fear T o el EFT SIS IYHIST & TA Eie H oTed
fem &l e

:0:+Q*—> Q0 or 0O=0
0\.']:.\0' H‘OO (0 ‘ ﬁ o= 0

. wmwmﬁ%%#@vﬁ%mm)ﬁm%ﬁm@r%ﬁ
g HIF-A1 g4 2T 2

R0 <
T-l'l%ﬁTrF-l 9 (N,) &t ~mifon (Nitrogen (N,) molecule)

B &1 Sede (9T 2,5 & 3H% Farstehal &g § 3T o
U A & [0 A9 3R Iae aNesl Sg & AEeN GWHI U6 387 &
UTE AT &, U IPHI] 989 a9 o [0 A SerdeiAl &l ANTe &2 &l
T UHI TSl bl A SSAT &1 &l A1Zera WHIST & drd d1eh &l
%IWW@W%Wﬁ?@W%ﬁW@%@H%@% (triple

bond) &9 2| N+ N — > :N:N: or :N=N




- ——
- -
-” -,

_______

~
.
-
------

e & 39 (CH, molecule)
8 % 999 § BrE 4 Teaeil &l e &l 2l (Ud BRee

TN % {0 Uh-Udh eldei) S EESH % WHIST § A Ued U
o1 1 ANTEM &l &l 389 9er CH, 319 H 4 C — H Ushd Head a9

& &l
. ; 0
*C+ + H+tH+H+H — H:C:H °r H-/C.\H
H H
‘H

@+ H+H+H+H —> H:@:H —> (HIEH
: - H

H
IHIFEH S0 (NH, molecule)

FEIET % 3] § a9 N — H Ushel Tegdieieh g9 &l &l

ECIT T B S G 2,5 & o Har 17

TIZEIST BT G7AT] §EF a9 & [0 3 Ieaeil &l AN adl 8l d
TEEH WHST § § Udd Ush Ioded &l e adl &l I 6 Zudg
foeten? 3 Sifsal aA1d 2| Ueddh Siisl AEee 3T U BEge T7HIY & 6
AT ®HIAN & 941 A fG@mn @ 2

‘N:+ H+H+H —> H:N: o H—N~_
. o H/ H

0T 2020-21



T & S (H,O molecule)

NI % 3] &l O - H Ut Heddiois g9 &l &l

TR O T Fede [T 2,6 AR eEge H &1 1 &l

RIS &l 3Tk dh Tedd & [0 & wde dneu| THU I8
RTZSIS % &1 WHISH & T Seael 1 A Bl & F H,0 & 31

AT El
:0°+H+H—> :0:Hor:O|H
se . o 20 <o H g 'f-l
o+ ) + () —> —> @ otH
. H H
2 T o™ Tegad a9 Il &, 39 SHe! Jeadieishdr (covalency)
el 2l
TEGAE 994 F 96 TRt S T SAd

(The Bond lengths and Bond energies of covalent bonds)
T &l g 91 G g1 39 &1 ITHIST & HSehi b ard &l g o
AT & S Tegdets 999 a91d 8l
TAMT: 39 &2 1 nm (nanometer) I7 A (Angstrom unit) § e &7 2l
Ueh TEUPHIveeh Teddretes AN &, T T a9 Ml qoHmgel
% 9/ & Teadareid g8 & disd & [0 AE9TE Holl Bl 999 Hal a1
U9 TUEH HIU HaAl dwed &l
@) T AT A 27
o U UM (A) @S &I Zhs & o1 1010 H@e? ar 0.1 S9Mie? a1 100 qEahHe?
% E B B
o TH TAMIEY = 10° HeX
(Draw backs of electronic theory of valence)
1) G %TE &1 WHIST & a1 e 949 a9dT €, 18 &1 I
@1 TSI hAl T 21, ST &l Il & fob g99 Tamgdr S a9+ SHa 99
20| T ZAMU i el &1 THM Zdagl & AT J o Headia g9
g1 8| I AEEIRE &9 H I8 @1 41 o e a9 a9 arel a STeT-
ST B A1 9 @E1Edl oY g Sl GHH el el 8l (-3 7))
o dYT TERAl R FUF HaAlal A AT FT T 2
e xmm  wwEbw




o T T U & YHIUST & 4 g€ STe-3Te Bl &7
2)%%@%39%@%3@1?@%%%6@&@ ﬁClBeCl
180° %, BF, & FBF 120°%, CH, ¥ HCH 109928/ 2, NH, # HNH
107°18' % &7 H, oﬁ HOH

- 3 104°31/ & anfel
sigfd, 98 A Bl
Hfd & AT ®IH A

H-H 0.74 436 %A 7ET Bl

F_F | 44 159 GAARAT HIA TAFIA
Cl-Cl 1.95 243 S e
Br— Br 2.28 193 TH e |, S A
-1 2.68 151 a1 e AT B & S 7
H-F 0.918 570 A2 9T qEd 9 A
H-ClI 1.27 432 eI 48 | 32 7 %,

e+ @0 (bong angle) @l

H-Br 1.42 366
e & % oo s
Ho1 1.61 298 t7 iad (1940)
H-0 (of H,0) 0.96 460 ?; -qk adP( 11;40)
sidgwick and Powe
H-N(ofNH,) 1.0l 390 RTETT &1 SrEe
H-C(ofCH) 1.10 410 - ! e

T8 GATSIhal BIT-SeagiA-

SIE W%@W (valence — shell — electron — pair repulsion — theory)

a1 (VSEPRT) ®&'e| 26 fedid | 311 el 3 A=@M (Gillespie and

Nyholm1957) 5 & e 2|
30 fEr 9 = aral a1 gad e 2

1. HATABAT H& & Zelagl A1 HeHAT 999 a1 & 37 AT Teniehl
SISt § &1d &, VSEPRT 3% 39 SMESTd d1eal Si|1 qHdT & 9 U
TEY] T UTdehid ®ed & i U g7 ¥ fofd=l €91 999 &1, 7 7&d &
SIS @l 99 SR &1 Tel BRI &

2. IE =H ATl H19T § Teadeh deM bl Jsdl ol 7 hald q7a7]
H Uehd SASAl Sl TEAT &1 Id1 &1 a1 J2 eH Hsid TH] & Hsh &
IR AR T AMSAT I FGEAT BT AN @ | T BT & A
TOH 0] Bl AP B SETAT AT AT Hebell 2

3. Uhd ST, G AMSAT Bl g § a1 YIHI] o T 37 SAferdh &
BT B Uehtehl STIal ot o1 & Ta9T T o Serarel sl Siisar At fae
U o IdeT i SATSAll I ST o Uh Bheadh i 37 STehud &l
& STaich G SISl ol &1 drSehl ST DTS bl ST &1 3T rald 7T
U U STl %l SURYIT G HI0T, ST HarHd STl § &M &l 379l

TITOT IReIR GAIR] HeJeeh TdaR01 2020-21 O




@ AT 2, | AT W fOEid I 21 S 2| afg e Ufdes o7 o &

ST T W Uhd el 3P §EM SISl & 91 Bl dg Sdr § ol

THIIS o did ardide d99 iUl &l g€ A 8 died|

4.i) I HSET THY & b8 & IRl ANX Tegdiad 999 & al g8
ST TR & AR HASThdl HIT § BIE Uhd deH 7 & o, 396 ad
®H T HH Ul U7 % o0 3T ST, &1 U g7 T 1800 0T W7 T BT
AU 39 Wb & A & A @ Bl 2l

g iy 180° 180°
’ ~ /—'_\ /—'_'\

.....

Be b cz + cz i CI Be: CI or C/— Be—Cl!

’?+ c) +: :c:@cz—)c:@

4.ii) e %Fgﬁtr QY % TR SR HeHdeid S99 & dH Gﬁ%ﬁ
TaRYT B 37 TITTRdT HI9T § s Uhd deM 7 8, al A3l Uh ol
T 120°% H07 & T T, T & O &A1 97 RUT B 2| 33y o1

@1 SR FIEi Jae Sl 8l 2l

EEUL
‘F r
. = e 4 *\ 120°
.B+ F +: F +:p — B, . or _B_

M S N

:Q:
.@-I-:Q' +:° +:°' —_> (E/ —_>
:U... 0.3'.

TEWURl 2 <F1 oo e faan fob BeCl, 3i? BF, § %1 W2a] Be 31
B % AW 317 Tk HATTRdT BT § NS Sede el &137H %HT H 4 37
6 TAde &l I AU BT THA Totae 3T Fed &l

4.iii) AE FSE WHY & FANHAT BT H TegdnNd 999 & 91
Sf=AT & a1 4 91 SISt Al aqehad (B STEml SJae) & i &l
W T B A E| TFE a1 @l BT s 109928/ AN B
SETE AN

- ﬁréﬁ%ﬁaﬂ(CH)ﬁHCle(’ZS’ T Sl BEA & 9Ol AR 9 999
@h%zﬁ%sw%

() x@m  wmew s




b\'l 109°28° H
‘ 109°28’
A [ &
. H'y \)
109°28’ H H

4.iv) I dF g8 TA2AT AR U THD! SArsl, AT G917 A= &l
Tl TSI, B dl, Uil SISl heeld GHIT & hadh & arl A7 Afen
T SRl 1 &9 g0 o 999 Sisal, STUeNehd, Uk gy % I STl & ST
NH, % &7 H el &l
IR0 ¢ I
FEIET (NH,) & A | A Seddrsis g99 & Sieal (3N
—H)WW%W%aﬁaﬁiﬁ%@ﬁwm
H_.-—N SISl BIl 2| Uehtehl SISl 7 & SISl & dre i Ufdes o, 4
/\ﬁs,H St o e S 2 e % e " 6 S SR 2 o NH,
H mmﬁﬂ%aﬁﬁmmm%%a@wmﬁm
Forrsp HoTRdT 19T & =, Zoee Sifeat 2R 3 HNH = 10928/,
Wﬁ@ﬂﬁ%léﬁﬁ@ﬂﬂ%@h@fﬁ@%@h@rwﬁwm RulE|

% @m0 HNH = =107°48%|
aﬁﬁmmaﬁa@%ﬁaﬁﬂﬁaﬁrﬁ%%ﬁwéﬁ%ﬁﬁNW

ot % R 9@ & 2

4.v) TfE a1 98 AT 21 AR &5™ THY] & ari AR IHE Gl
®IYT H & TehIehl SISAT &1 dl UehTehl Sisl-UehTehl Sisl H Uide 07 U
AE-g49 SAS1 Ufde 7 T 3Afed A 8| AT §49 SrSal & ard @l hiol
37 &9 =1 S 2

& ¢ 9T (H,0)

Ol % 0] H SIS Y3919 & s o arl 3 AR Zoiag
0 FE 2 E, W 39 § 2 U 92  oiF &1 §e ARl 2@t
\H T o 3T9] I ST, THOW & Igohedd STTH & =N T, V
10431' WWW@?‘T%WW@@[ @ﬂ?f?ﬁ‘sﬁﬁ?@ﬂﬁ
TS99 Sl i O % HEOT B 2 HOH = 104931/
o UF U H YT HI0T AT & &7
o S T, I &1 HHeh T3 BRI T B €, S s
' O] ¥ HEHHT G609 91 alel GMT GTHIIST & &5 o e Y
FERT TTEI) O S H ¥ ol &l (o H ‘o eI 2)
ARl HIT Tetagie Arel ufde o1 fgrd (VSEPRT) &
Y H 99 dl 9IRS B H SFERA & UHT ZAO & b, I8 RIgerd o1

AT FeGaH S99 a9 % Wiad & [edid T MR &1 &l I8 qeqdnt®
aaﬂ%%g?ﬁawﬁ%aﬁﬁ@af%ﬁmwm
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TEGITS AT &1 9U & o [0, Faied YohiHehd qisd, (quantum
mechanical model) ST FATARAT G99 G HEddl &, TTHT Fod «\T
aiterT (Linus Pauling 1954) @& EEI| fear T
YAAEAT 999 RE=T (Valence bond theory)

70 TS ® R 39 UB 8

1. & WS & 9/ Tegdie 999 S8 989 a9d1 & 99 &Ml 9T
Torae B 39 oAfd = & o g (T 99T ST % g [G9i [ §
A €) U THY o SAdeld & 29 ave 39 ATdead ¥ a9 SwdgHl sl el
&1 ST & TWHIST % hgeh 3Tl d Hid &l

TETEI - H) % U] % &9 H, BESSH WHIY @l 1s SATeer S U
[eMT SIS 1 Seaele BId1 §, g7 BIEgio WY & 1s SAleeid &, IraH
AT fa=T ST @t faud1d 9 o 0 91T Ueh Solaeie eldl & G odl &l 389
H-H 49 3i7 EREENH 37] a9d1 2|

Hi+H!—>HEH
H A H97am] H, 317
2. G g9 A SAderd fAa-1 $Aiee U ga? &l 3Ad AT Hid &,
gEM TaT &1 Holdd Bldl &l I8 a9 @l U Maierd STavol (directional
character) &TH &7l &, 9 ‘s’ & SifAred Afdeid 9T «d &l
3. U Srerd 9P ST GIHIvEsh SAderd hl &0 &idal & 9=
Teh T 1 AT &3 el SAderd § ZWdel sl Sirel 1 &Ml q7HI]
ST 29 foham | 9T @d & AR & g
4. TG g1 9THI &1 1 AT UhT & FEN O a4 | a1 €, d9 geel
o9 SAffderd eifaenfid & fou rHer g & i 389 sifers wotad e
(0) F&F &9aT €| 39 U &1 Ud THY i Ghl STIl-thadh-31e] o aia?
g | (enter-nuclear axis) | AT g9 999 &% a7, Wed I Aderd &
ST g% BIaT € 3P STUelihd ®He © deM a9 &l i ‘o’ gEm
eI AT BT & ATk SAdeHl bl Sial, T8 | Al &, &l qrsu
ST Shrsehl & A/ SAfere BT 8| SAfiderd med ¥ SAfdeard & &Rl 1 g4
FHAN BT €l aAfdeid ot © § S % R0 RrHEed qoigd &rdn &l
CI-C! TR ] W ™ Cd (Consider CI-CI molecule)
,Cl - 15?287 2p°3s° 3p 3py2 3p,
FANI BT AU & H, Ueh A GTHI) &l 3p_ el i e
fer=TT SATST 2T Serereiol 2IaT €1 g8 31 GPAIY o 3p_ Alderd i, fora 9
ﬁ%ﬁg%mﬁqﬁwwmmsﬁﬁ?%ﬁ%ﬂgmm
|

() x@m  Twmew o




ci ci cI cl
M)+ — N

3p 3p Cl, molecule

N
e HCI® 1] % T &7
ZIZZISA UTHIT] T 1s STfderd forad Uk [a91 SEl &1 Swge el 2,
FANH GTHIY & 3p Seeid &l EH i Gen 9§ 90 arar G Siel &
Teh Tedee Bl &l (b & Afderd @l gl (overlap = AT & €

N, 3] &l o (Formation of N, molecule)

N @1 e fa=ard 1s? 252 2p ! 2p, ! 2p ! el Aifely {6 T N
A T p, HATderd @Y AEeeH WA & p, Afderd Aldeard & 3
S %5k 316l % TS G p - p, T €| Ueh N UTHI 2 p 377 p_ SAfieeret
8¢ N WHIY & AT p, 37 p, SAidCeT &1 q9d § S bsh el &
e AfereATe Al € S 1 p -p, 3 7 p -p, G S €l 3A@U N, &
] § ARSI WHUST & 4 BaYe e gl

{ t

' 5 P T “pf-_?rip;&_?___,_ Y
EY oy~ + N - > 8 B e —
i N A4 .
! ! Gl "
O, A Fmior (Formation of O, molecule)
(O 1 Zeierele fa=ard 15225 2p 2 2p 12p ! %, Afe Uk SRS q7A]
N ‘p,” SAlEld, 3l drsch el B A, GEL ARG THY F p’
Sffdeld & sffdedrd B3 & a1, Th 0 (op - p) T A E TH
TSRS TH] T p_ Alderd Tgd H, 3d: ok el & wad, g
SIS TTHI % p, ATl l AlTeaTe BT & 37 7 p - p, TLT Il
T ATRIST & 1] H SR GHeh & a9 fZ-999 & 2|
TAIEAT 8 THETA-G%T (Valence bond theory-Hybridisation)

BeCL, (Beryllium chloride) 317 2T femtor (Formation of BeCl molecule)
ﬁeﬂﬂ%@ﬁfﬁﬁ?ﬂﬂ 152 2s? &l 390 % 7 foFT TEEr SoreH el 2 &l
T TeTAITE S99 a9 ol TSN STel ol off Tkl &l U] Qi &l Tesaie
T ST & Sl U M 9PEIY) o T ST el 286 ARl & & o
T o oI Tehy Tefitl ST 2l el ol T [STEH 28 H Ueh Sefergid 2p, T
T el ST 2
Be @1 2o = Be 1s?2s! 2p ' 3R Cl 1222 2p°3s? 3p 2 3p,” 3p,
e Be & | PHIST & A1 & Tegdio 999 a491ar 8, df Uk

fITOT ReIY. GAINT fHeJeeh TAaR01 2020-21 (169)




99 02s-3p &M dMeT Sl Be & ZSGWH%@WW%@Z
Fiitdera ¥ Sifdenta & HIT EdT 81 T g8 62p-3p BT d1e’ o Be
THIY & 2p’ HAMGEId & GHY AN TH & 3p HAldeld d eb h B0l
T 2l (€T = overlape) ik ATdeAT H a1 e 9= 2d ¥,
ZAfWT M1 Be-Cl 999 &1 9iferd 1 [9=9-T9=1 M1 9120, W UAT &l el
&l AT JE 7 [ T A1 & 87 ClBeCl 180° 71T &1 36 WbV %
Fepdtelf &1 =T 7 % ToIT Ue geA %1 e %1 | 9w e qrHitas
Siider @1 H®HI0 ®He@rl €l (A1 hybridisation of atomic orbitals) 35
19311&@%%&111%5@@@6%@1%

HHO (Hybridisation) -« THN Hoiell diel waivad anfdeia
&, ST GTH] % DT Aredl BT H SURAT Bd ¥, A9H H Mo o el
37 eNpld S8 THE O A T G & SAiderd H gAdaryd BT
THIUT el &l

Be &1 TPHIY), 9T IO STl H, 39 99T SSEr adde o
g 2s SR 2p_ ATl %I ATTH § [He &l 3 21 Ueh S HATdeld §
ges &1 Gkl a1 &l g5 (Hund) % 99 % 3T99F U&i% Sideid § Uk
TEFC Ygddl &l T30l & a8 a1 Y STdeld i, 3 JeF & SR 17,
sp 3iderd %wed &l Be & &Ml sp afiideid Uk g7 4 180° ¥ 2 & a1
e FAI 92HIY AU 3p ! HATEEr & WY AT & 3 Be d sp Hfeere
aﬁaﬁamaﬂﬁm(overlaps)%ﬁmﬁ@f@ﬁﬁBe Cl 9% a9d & (osp-
p §99) 3R CIBeCl = 180° | i o =oM Amed % 21 2|

180°

/Niw s R
op-sp osp-p
cl e Be H cl

BF3(EI'T{T=I PLER DI T EES ST] <Rl ﬁlTIfUT)(Formation of BF, molecule)

B @1 ZeragiA o= 1s? 22 2p ! &

= U% faT SEER za@e €M % &R0 (2p), T HAd UF
TEGIN g9 g91 anfe’, [t B-F o1 | W] SEelies &9 § &9
BF, ] WT< &7 &l

TG FTAT HIA % [0 U7 JEad 2 1,

i. Wﬁmﬁﬁlﬁmﬁm%mﬁﬁlszkﬂpﬂp
fo=am o B 2

ii. BF,® & U% 59 B-F 999 a9 &, Zafeny U8 9d e 74 &
e ‘B’ W@H’cﬁﬁd'@m%l 2s,2p,, 2p, SAlieieiel 3ma | i &1 & i
M U S8 eniderd 3, [ sp? Waﬁ%i'c’ﬁra%ﬁ% {5 4 ge o 2
AT sp? O HATdIeld Bl ST & & WU difch AaH Ui 1 &1 Heb, Bsd
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THN] 99 fheel &1 enfderd & aral1200 @l whior
FAT § AW Udd sp? AEEd Uk Sede U

op-sp? o
3 7 YT €l S A G GIHIY ST 2p, SATEIEr
® o?pz_pF ) ¥, 58 fa SRR twaed & & (F, 1s? 282

op-sp? 2p22p22p ) A & A sp? fidier I, {5

TIRIT ETEFTIRTES 1 {1 e goge &d & Alderd &id
(overlap) & 3 AN osp’-p 99 I 2|

SRR (NH,)319] <l mior (Formation of NH, molecule)

FEIET (NH,) % U AU H Ueh ABEISH bl GPHI 3717 M BEgeH
% A A9 E| AT N-H g2 1 @ 59 e $ S HNH = 107%48/

N T Zeiegie fe=amd1s? 252 2p ! 2p,'2p, z|

qfE TEFNA & dF GAT] s Sdierd o AEed & o ‘p’ siiderd
@1 AT & €, (overlap) @1 I T Ush T4 6 p-s 98 a91d 317 HNH
= 90°2raT ik I § HNH = 107°48/ 2| 29 geMa™ feriendrd &
TN %I o [T U1 THAT 1l & fob N G2Hm] —
H sp® dAfder & g de o Bl 3 oA sp? e
HATGerd | U H Ieldail &l U S5l el & X
qich A sp® SAMderd § ¥ Ydd H Udh Ieded H-7N>H
TSIl &, T BEZISH THIT ST &1 SSER o7
Zode god Ls Sider™ ‘N’ &% 39 dF sp® SAfdierd H
& AT HId & o (a1 SRR Sdde &d &, Ny 99 os-sp®
e g9 &1 sp® TeI0T 8 W HNH =109° 28/ &1 aMfeUl 97 sp? &l U
ST H ZWareHl &l Thh! ATl el & 9T Uhlhl SAIe-a4g+ Al &
Ui U1 SUEIEA ST EaT & S 94 il HNH &7 107°48! 9 =er &l
2l

el % S| 23| BT@EI (Shape of water molecule)

T 3@ T ® b HOH 1049317 %l

SRS (O 1 Zeferei o= 152252 2p 22p ' 2p ' & S H#l 1s' 2l

ZAfT 9T | 6 s-p 999 BT IR0 iih &1 BEE THIST & s’
FMderd, AT WHRT & ofF & STiderd &l
ST a1 SRR 0agd & &, ehd ol 399 HOH
90" &MT =MeT 97, HOH a7 104°31/ 9rar Tar &1 39eh
IR 3 o (o7, SATRITST GHTY] o Tk fideid
& fU sp® TRI0T &1 GG fEIn TN UH s sifderd
(2s) 317 3 “p’ SAlder (2p,, 2p,, 2p,) A9 ¥ fAret Tl
g 37 4 Um FHM sp® Ade § gaNT g€ o £l 6




TAFG B oh BIP0T T sp? SAifderd § ¥ Y &l Uh-Ueh Sel Jeadl & 3
a1 sp’ Aleld § e bl Ueh-Uch eidrg e (Heicll & 37d HATedIst T2
% &I sp? STTdeld SEET Y7HI9) & ‘s’ Sderd &l STderd ®7d (overlap)
T 37 osp’-s T &1 Tl SATSI-UHh] TSl Ui O H Tkl S8
TS ufde 07 3Aferes B % swror HOH 109°28/H (ST o sp® adoheie™
TR H BT AIE0) " &7 104931/ 78 e #)

CH, (m#9), C,H, (3%wM) 3iF C,H, (THifele™) 1ol &1 &= 3
IAH! TIEAT HI, AT T el o HIa" A7 Ik AR T H AR
%! S|

(Properties of ionic and covalent compounds)

qToh-4
S

1. SUES 4R 58.5 36.5 30.0

2. Hifde = qhe fhedd 3| ey WEN T TEE ™

3. dYTURF Ah gd TeHdrah RERDINE

4. TeHD 801 °C -115°C -183 °C

5. FEUHE 1413 °C -84.9 °C -88.63 °C

6. TS Ja g 9 I 9O YA faaEs Aga aead 5
Y foea, g faaas # faag o eregdr faee, gaa fammd
T st faemas § B d9m S UM e

GERCE]

7. TOEM®E RAEdT  gaE Hiel § ST B® WM ad o HHY % AT T
fhanelie o fRamd fRamste FH 1 98d HH
= Bl &l ERIFIGH

U B GARON % ST H B9 T9H Tahd © [ STEHE Ad ol
NaCl ®97 & qIE 97 3 2 &l

g ARl o HCI | T[0T 319 TTHich, daoieh, shangfiedn faeraar
3NTE STAE AR 37 TeHaTd AIMThT & ard a1 | 91g &l fary= ar
% YIS % a1 HeudioTd a9 99dT €, df, T 6 T Sedel &l
AL, Siferd TR FoTTes UYHI] dcd o GYHI] i 3T SAfee dl STl &l
T UBN O] & ITET &, AT R WMEE I A9 Foaer aro
HIAT & 3 <A Tagd wonee dd ST gMTaer 9T Al 8l 3 UEN
1 ], AT IF a1 SIS 2Id1 &, U S19] o 3e¥ I UTHIY] U¥ SI(9Th
ST BT &, YA 379 Hedrdl & 7 THE I8 a8, gard Teadrid 989
T 39Tk STEE S A9 Heddiie au9 hedrd &

+3 -3

CEARLUR H+Cl = g . q

H) + ci ) — (i} cl )
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FaF, Te A4, AR B g qeE, aeF R, TR T, AT
T, TEGTAT T, AT, PO, a7 Fga a1, RAga aaas, gag @,
YA BT, S0 F T, A A, TEdaTE A, Fga w75,
FEger-e T, ST e, FRAEi #1 U A, T A, T A, A
FAl, A F SR, T, TGHEAE AAE A GEGANTE NEE % T

e et §, [0 SaeT gad e & ard st fom faea o o
T T H7AT & T J S B & S 3k e S FaeH a5 i e &l Aevd-
ARYT H [ 21T &l 39 Mg & SER W, i ST AN St gad e €, d
ST T S AT § gemte 21 &l ST e o =T ol e SR §, haw
I YT BT %, BRI de 2 €, T 9gd oot T F B 8

HETRTh AR o STJ3T H 3T 07 & 10 211 2l 3 J ek FY o T T
T 59 31 T % H ORI A & 37 ek S Fareiics 1 o 21 &l “Ted-ed | foaer &
& = g & SR W, Heaaiadh A1, [ H el & 8| Tetaieth A ol T
ToRRITaT ¥ G2 ged 2 T Je a9 & 91 2%k 217 71 Tar & 2l 38y 3 TR g
Elkd

RGeS T e/ & e & oo & ol 8§ SF TEe §eM &I 8, 98 o9 &
T G AT T H (e 21T 8| el ol el 38 1o felord o 310 H SUrerd e
e 3T T o ST o T SE U ST &l 8l

SEIa

MEd RO H dai &1 M g8 Iaanll 39 § Teddl &l © (6 ddl & ard S
TEEE e g

T ST T 0TS ST ATl BT AT BT & AT Selael bl &l I 39 a1y
T 99 &

T YIHTS AT T T & 919 &1 B 9l ad off R ST (9a1e) a1 ST dydr
g, TEEM® 99 e &l

TIHIY] o Y aTE BI9T Bl HATTARAT H19T 3T T HI9T b Ideil bl TIATAH FAderd hed
2l

I THE & A1 B TP T BEd & Fli 7 ddl o q1 FAN BT H bl STH el
z| Ty & BT g9 IHT THI & ARl BT H STCH-SaeA- g BT &l

e MEH % LR T ARAT &l A1 Thdl & [ ad a99 &1 a1d 2|

THENE B I Aihd dl §, S THIST % HaTiehdl w97 H STI07 3T & 8|
THTS | IO HATARAT SeareHl dhl ST Misad &7l € {6 I o gem gem|
T, T S99 HIIehaT 19T | TS U e o [oTT ZelareiHl hl UTe ahl Tghe il & (aed
TS T Hedld &l I FOME a9 2l

0T ARBIR AR b 0T 2020-21 ®-




o TS 999 T H, [ 99T del & TP ST HATThdT Seeredl & [aEd FBTeehdT
Tl &l 3 & & 37 TN S & dd 319 TSIkl HI9T § 3T U &7 Tahd 2l

o T foRd o1 ‘U1 & ST 99T TR T %I U H12 7l & S {3 usp =41 fagd &
gfte & AT JeTd AR | ofdT &, ST g8 hedrdl &l

o MM ®Y I AAE AITE Thredd 31 &d & foH Iog e 2R daueis 2 2|

TS TN ST TSIl 19T o Telderl el TTHST & 9 91 89 F a9 & 37 oy

ST &l YA ST Tkl 9T § 3T i (2T U 7 Hebd &, Teiare a6 el &l

G &1 UTHI] Ueh TSl ZWereHl &l HI2N ®H7d &, Uhd S deM a9 &l

TS &I a1 el &l Tddh Sl Tegdre 99 & e 2l &l

eI S8 | THIUST o did Zere ol HET THM w6l oo deM e 3d= B8Rl 2l

AT BT TeTae| el Uides o1 (a (VSEPRT) T8 a9 d99 &% 1T 3103t § ged

T T AT HAl 2

o TEHAIAE AU BT Hall Bl THAM o [0 FATTARAT G&H dl dal Bi T 2l

I HFaaT I gAfd= (SfRBraT) (Reflection on Concept)
1. I 3WaeH 37 Uk ad &l Hedarakdl § ST &l &re &7 (AS])
2 UF TEEME AfE B | 48 3T A BT T Bl (AS)

) Y ad § e GATohd Sedeid &7 o X X y

b) Y A @& HaTh T 7 ozs o -

¢) X T &l HATAE F7 &7 K e
fa02 H

d) 31 ¥ fohee e T deH B 7
e) X 3T Y aa@l & 719 AUl (AS2)
3. 7] %l GEH Hod 37 §EF dl @ gal Ik TA™E Ol STHN T H 6T TEr
HEIT 3l &7 3aTeY0l aeh? AHeEUl (AS])
4. TUH T @ Wiad? TART 1 A XU 0 Fesatds A H 5 e e el T &7
a) Hie9EH HATFEE(Ca0) (b) (H,0) 4t (c) FNM(CL) (AS5)
(FFETT 951 9aT & CaO Heddates AIfid el ©)
5. Wiod ok & AT A €U U Udeh 310] & Welefd Hitaal (ASS)
(a) aRferam (b) FetsrEm (c) ferfer™
(d) &M= 79 (Br,) (e) HAITAT FARTEE (CaCl) (f) e 215 JA@Es (CO,)
I HFeq=T T STIRT (Application of concept)
1. U% YH) § THL GHI] Bl SeereHl o LFTI0T &l G0N & ST T Aiigq FiEs 3r
DT STIZS & SIS T a1 TERUl (AS])
2. A,B, 3R CAdN dd & ol J38T9] T AT 6, 11 3R 17 7

() xgm . wmew o



i. 39 AN | ¥ $E-91 dd ™S 997 Tel a1 qapar? &i7 (AS1)

ii. 39 § § ®M-91 98 FA1e g6 T a1 Tebar? =17 (AS1)

iii. 37 H &M A% AR TGS &l & FhR & g9 a1 qhdl 57 (AS1)
3. SISl % GEMA BT GHEH § W99 @ (695 979 B TeEd el 87 (AS6)
4. TRRad U3l & 0T 1 HAed 9999 [Hedid garT JHEEy|

a) N, 1] b) O, &
I S=ea Riaw (Higher order thinking)
1. 99 &1 Y™ AsedT Ol d & =gl (ASS)

« AEEIS TAT BIZSET Dl TThAT F FHIET a9 & (NH,)

o HTE TAT BEZS & A9 Hg HAY &l 907 21 &1 (CH,).

Ui HTdihal & ol gty

(a) ATdTRaT | AT T 379 &l el (AS1)

(b) 9 AT U] &l Wiad a1l (ASS)

e

1) = H ¥ %Y qdl | [Fegd WIedwdn 9l el ol [ ]
a) AT b) SR ¢) TfsTEH EIFIRE
2) @, XPFE Y'dqd & WY AD Al a1 & X gan FiHd HA@EE B A9
a) +1 b) +2 c) -1 d) -2 [ ]
3) TEA’, ACL, FINES &1 FH0T &7l & ‘A’ % HdIoidh Bell H Zeidell ol el Enll
a) 1 b)2 03 d) 4 [ ]
4) ™ T\ @ de S 999 aedl ®e § T udelHe O TEl 9 Sdr 8 7
a) ElEH b) AT ¢) e d) T [ ]
5) ™9 9 § a9 9Tl T JeH Sl TEn [ ]
a) 1 b)2 )3 d) 4
6) AU % ATECl & HHI0T B LT adT aTel [ ]
a) W 9T b) A ¢) | d) HHA
7) aRfTEH FARIES 31U] &% &M 61 &0 {194 [ ]
a) 180° b) 120° c) 110° d) 104°.31°

BISIEG] ‘Jﬁiﬁm\' (Suggested Project Works)
1. Teaamid AT & o1 37 SUAET & a1 H SR U it 37 FUe Mgl (AS4)

0T 2020-21 @-




9

ferega wars

(Electric Current)

Ul wental § A9 [9egd vdTe, Jedl, [9egd IRIY Ue 3H% AN &
qv | Tgll
o [I5gd UATE | A T AW &7
o TIagd URUY § =1 g5 Uk (96gd dF H (6T T & AET (99 ud
1) Yerrfed i 2l
o e T H T HIE FHIUN © foh AR H AN FANEd S 87
AT el H M9 faotell & a1 | 91l I8 & aedl & 49 faega
feraet a1 gt Ud aEw % 9 faegd e § g 2| e | 29 foegd
fereet &4 faegd [l a1 faeiell &l a¥e fG@r &l
AT % AR agHTSA | P9 & A & [ ge (fdee) U st
<1 gHTT El
o I, B G HI N UH [5G YR HT Hehl &7

1E0 3|
] e 1 L

URRAN 1: U dod, deil, o Ud dig &1 &+ g9g0ies ar il
e ol AR o B30 ! aed Ue e | B g0 Jedl | @ Sl e faegd
vy @ fad oW &7 aed & wian|
o T T I@d &7

URRAT 2: Te9 &7 iy § Meplew? aiel 9l & 6 & oig il
39 UR9Y Y § M &Y ded &l argul 1 aed SFordl & 7

D (176 )X g T



URRAT 3: 19 % ARl %l g&eh? AN & aY @ h? dedl Hl aed
g g | @MUl 319 URey Rag o &, 97 &1 SRau| T 9 Aol €7
=9 991 AN H, 97, U% & URRAfd | Sl gl
o URfYd 2Ud 3H gvg T @< & BT Bl FT AT gl bl &7
AT el | I 9T o Sedl | qiad T S, [begd Hai d
RAldd &Y IRRAM 2 % IR, dcd Bl STl & AU ged & T &
foT0 aTasges SHall, &l i Jefl wdr 2| i aRfafd 3 § 9eit & &M
% AE9E 97 el JAdll TE ZACY Fifh df (FaW 9r) Jed (TId) &
ol &l 9o d% Jed™ H SEHe B gl
3d:, Je F ged Ik Holl Ued™ ¥ U ® Upld hl UF Heaqol
NTE BT 2| a8 a1 A1 9edl 9 97 % 9l 9edldl & gaidd &ed ol
Uq, 98 qerd Sl Jedl () T aed a% Hal Ted™ ° FEHy ¥ 59 ad
Fed &l
o I T YEd TATd Bl e FAAEN el &Y b !
o TU@H fhT TN Td T dcd doh Holl &l LIl Hidl &7

T <@l

Tl AT & A9 F €2 Td de | I8 G [, 91g &l a9,
gaiad H 9gd e @aa Soae eid &l 398 gHes A 37O e
W fer (W) Ted € 39 GTEE AT Bl AIET B oF Bed gl

T ©H H TdeiA Bl FAGeR I bl B9 HId &l 91 ik ares U
Gl U9y ¥ TE-1 § SRaU S O b oF W9 § gode, STamd w9
T T Il £l 39 AFIMT T | Iedre [hET 97 9 § THA &Y Tehd
gl o1 f=-1 9, 37 39 [l ST ®IC &l &edel &Y, 99 Hl HIe @,
q1E 9 TR 3T, Uk U2 § T I dTel Seiagil sl T, a8 § a1 31,
Uh b= H THT e Tl SelaeHl bl FEl & 99a? eid &l 39T Jded
g T Th0T Aot & TR &I H Eh? Ydied $d SNdel 9 2l & 99
e M@ Gl 9ead | 2l
o 9 AMW® % T &I deI H WA A a1 ZWde™l sl Td Bl 27

T4 A% & R B 9 H I a® ] )
ST @ A1 9 dd Aedl 2| T8 hY ()/;;-L{ f{}x”\\u:’\
Hifeh Jeil ¥ avd dh Hol bl B 2GR W @RAARY )
AT Bl ol & T WMNRO & MU L S@agia # s ma
ZWde NTHER 21d &l 3T I8 94 € a9 (gell areaer %)

2 IAdCHl Sl Mg MAHT BMT aneul

@



T g Bl T R ®, @9, e apR ((\ o Tl IR =
Fe § 1% Te mad WA g gl fom daw | )L ST o 0T T )
TWdE Gl 29 AT A Bl & 9egd 9T ed &l R s 7 R T

> — =3 |
» — —

31T B9 9% ®e T%d & [ AT &l A Tid

%l Bl [I8gd A #eEd &l

HZU &Y faegd Jame &l 9l 1 |

Uth s § {ohdl ATeieh o STUE i T Jaied &M arel STEeT &l e

&1 faega 9mT wed &

T o e bl ST &l § 9 € 999 §, ‘Q’ a9l Janfed 2T 8
d9 39 ®C § T 3dhE 99 (1 9%=) § vaied 8 ad SEy & 9

%%ﬂ
Hq: faegd gare = faegd Ade | Har

=<

t

forega e &1 TE. g yonTel | "= URer €T B 29 AT H uEfig
3 &l

1 TP = 1 o | 1 9as

1A=1Cls
o faggd wate @1 "9 T ver fbar o Tehdr &7

foragd vaTe @1 AT % {0 HTEmI: THie? @1 SuanT fear A 8 9e
®YT 9T 99T | 20 gH § AT A el

o UM UF Midaq feon # & # WA Fa 27

ST 9T @l 9R9Y ¥, dei 9% TRl Al AWl €, a9 39 e
oS 1 T AT 21T &1 I8 99 I B, 9ed ¥ ghT aegy |
TN U7, 280 Zede TATe U Mivad o § 2dr 8| 3699 98 W © 6
UHI $8 & T HRUN Sede Uk M199d 9 H T &3d &|5d a1 &
TE31 1 Sed] | @Al Al &, 39 9 92 Ush J9H [9egd & 81 91l &l
TE & TWde Dl Udh Higad [ § T ham 2l
o fopd fEom H Zolgg™ WY &I ©7
o T Y IoldeMl H MIAY @I BT &7
o T Y R I H THA B &7

Tk § Yo Zode™, [95gd &= % BRI @Rd &1 & U4 & & [Juird
9 & T &7d 2| & % IO IArTd Sorde™ TTHE d7d g0 ST STTE

@ I



Y CHId U AUl Holl @l 9d & Ud ®HI-hHI

@@6 _______ ii?}/ U THIE & 918 Beh SId & I FTede (6 H
- X 2151 % IO AT BIeh? AT ST &N ST o
feregd &1 @ faam THIT &l 39 78 J ad h 9T THS HBId
Frmr Ty % a m@g;;%l w5 o
-3 9 Soarel &l Tid S9Tl T 2
31d: B9 I€ 9Md & o Ie 9 Seide™ Uh Had ard d T4 did &l

39 I @l &Y I9dTE 91 a7 3T9dr8 o &ed 2l
ST & Yo STA9T i 3TIaTe Tl b GeHToT

e ¢ a?rmmaﬁl
()“’V"’}%-:* i3 qHT oF Uk e &l ST HIE e=lhd A
A (e e Be) %W%%W%%ﬁ@féﬁﬁmﬁ%
FrE4: g A #1 omare dlch 39H 9 €W aled el [eh4 § S9IT STEr
ST, | fh ALl %l = (3T9ETE 9re) v, 2| U
ATTE % 315 SEAT § A9 T& ‘0’ & (A9 59c) | T4 ST GarT
Tk s § T Bl T QI v, Bl 79 39 Wi [T e &1 AFT Av,
gl (Frer4 | cfEul) 29 SEas 9 SAEsl @l S0 nAv, Bl 9% 9%d &
JMEYT ‘q” WUl of: Rufd D 99, S @IE &l AEhd °, Uh dhs |
TSI ATl $ol A9 nqAv, 8| Fel [aegd &R &l |7 8l 3
foegd T [=NqAV,  wiovveeeriieenn, (1)
Ad: v,=I/ngA (2)
&9 S & foh a1eeh § AT a8 Tade 8id &l faagd e ‘e &l
T 1.602 x 107°C e 2rdm 2
30 21 HT (A7d) & a7 H Zede™ hl ST9dTe dd &l TOMT &2 Jid
@l A7 H U% UFEY &R Yaited & 76l & Ud Z8b] ST HIC & e=hd
A =10°HP 2| 919 &l d7 § ZelagM 5d JART 4R 91 {61 T &1 I8
n = 8.5x10%H13%| 29 Yl Bl THIHI (2) | 2fUd %71 9,q = e A &7,
v, = 1/(8.5x10%x10°x 1.6x10°)
v, =7x10m/s = 0.07f.41. /4.
7% T & o6 Zaee™ agd 9l i & T @ w R
wq &9 el faega aRuy & e ofF #3d &, a9 AT a|e &
s fhael T T T 2, dee WY qUi: U [9egd & 81 9l ¢l I8
aiay H @ ged (T) B G9EE & HROT 2l 2| 39 & % B0 a9
TodeH, U A1, U Mivad fGem 5 T8 &3 &l
FHH [ = nqAv, T8 T € 76 ‘n’ UF *A’ &l A G ©| 3 8
%I fe9n AYaTE = v, U A ‘q° o e (IS AT HIHED) T

@




HTAl | TaeHI (TS AE9) & [T q FMEHS Bl & U v, IS Biel
&l 3d: q UE v, @ U WS &l I8 WHS (o I8 a9l & o, faegd
TATE Hl [E9N, TS AT Bl TdE & [GUe0d efdl &l &ed Sae &
[T q Ud v, & o1 g% &l &l A [98gd 9o @l f@om, 9Hesh
ST T UATE i G HWl o Tehell &l

AR (Potential Difference)

o 3 oldgHI bl T &7 % [0 Soll dal F o &l 87

g T AT o 31 Bl e & eHAd o @ A g, 99, 92 drad
W U [9egd &7 I 1 A1 &l g & a9 (Serere) W ad AR
&Yl &1 A T 39 &1 o Rl G A9l ‘q” 9¥ ARG g F_ 8l (37w
Tg HeRdl A9 Tode &, a9 29 [95gd ad @l 129N faegd & @l fen &
[aed 21 2)| 26! Ja@d & (o Jad STasT &l Ueh Migad 9 H qaed
F % [0, I8 foegd &= & &l ol
o T AU 3 (95 a0 & B [hAT AT B S HT Hebdl &7

o1 T 8 faegd a1, Sasl & ‘A’ H ‘B’ T [ T T Hand | o
59 g @l T 2| 89 A € [, B aaY g Ud g &l G H 0

%1 UEA BT &l g de 1 o

HA: Hod A ‘q) W (g g AR fba | /A L F B
y Tk}

W=EF1 ‘ s

G THE SAE W [Gegd ad AT A T
1 TohdeT BT

W FlI
THIE AEI T [9egd a0 gar a1 T B :;=7e

[9egd ad AW, 3@ 99 A€ & I LI (A H B T%) T & &
feu, fod T &1 @1 29 faget & 49 favar ®ed §1 39V § weldg
& | Td I dr ® [0 W Red @1 9 & 99 favarae
_W_Fl
g q
39 [AaT? &1 dieest 97 ®ad g [a9eid? & TF. 3 Jumel § A2

Vv

@ EE—



‘giee’ AT € UG g8V H 9T A1 &l

1 Volt = 1 5 /1 F

1V=1J/C
o favarw & wdi | faggd ware @i fRem fb oi® &rr &7
o T TR U &N AT T hId &7 &l Y STHT Ueh 3?0 ¢ Hehd

7

SFCITT, SAdeleic U Sal i aiaedl & ar ¥ 399 sl
FeTeAl § UeT ¢l Sa # f9egd 9w ydled & W, 399 g9IEd SAE
(9™ T TOMHE ST (THIH) Ueh gAY o [a99d T 67T 8] Taaelze
Y eAIEE AT BT T, BHeN, [95gd, & &I Gun | A € Ud Wies
ST &l T 3eh [IWeId @9 | Bl &l o1 Sai | 9red & U 99 g
0T AT ®I T Bl €| @b o7g Uaredi § &ad Zolge™ T & 2l
(@feT § 99THE 9T STI-399 T 97 @ 78d 2l)

3T O® § 9 AT A B T T BT ©, a9 [9egd &7 T@n]
feRa T T ST Bial 81 3Td: W/q Jad &9 STa9T & o0 &-Tees 2
2| B9 € HE T © (o [95ga &= &1 fasm AH B &1 31 & vd Afag aifaes
[qg T q21 B fag ¥ [ava W &) il WeAd AT &4 Hl aegd
& &I [a9da G § 7999 3l 8, &9 € 94 © [, Iode & avd g
aAfas fava &1 37 T & 2

TH T & 6 91 a1 I § U ad [avaray a9 T=dl 8, 99 ds,
G q% I ded T avE § =ZEn (SFEiE) | 2l
o deil, [hT T ¥ UH MAd [AWaTd? §910 T&l 2l
o T i Bl U9 U T efHhe Bl Dl H @1 AT 8, a9 dedl a4t

ferafst (e™rafem) &1 Sl

ZAF IOV & & [0, TN g AT T &l BrEEre THAE 2rl

Uh qeil H & o W (3eeE) Bd 8 Ud Uh TEEA (i)
(FWEFEIZE) Bl &l 39 SedeiaEze § &9 U4 307 A 2 & Al fa9da
feomalt § v @ B (e 6 2fEul) 29 e W, geeeEe $% aw
STRIMYT B3l € AT I Udh Mi9ad QT | T &2ard el 91 6 29 29 9
%1 AN 7 (F) #ed 2| 39 TR (3aeEe) & ad & qandd, 99
3E {hHl U W W 99 A1 &l 39 ¥ AT & e 9 99 & B
T Wic 99 SET &l Al ¢l 39 TAR ®ed ol W1 3, 99 &4 &
IO T &7 g1 e W 9 91d | 39 ©IC &I BUTE Had ¢l Ig el

Lo




% SHE %l AR O9 T ST Tedl & 99 d (6 We Gdt B9 J Saie

T 2 93|

T wIE Tdee B H AT & Sd &l a9 T8 &2 arell sl T U
3R g R Bl &l T4 g @l e [aegd a« (F) %ed €| 36! Qe F &
a3 &1l 21 39 9@ %1 9RET Wel W TH SE9 H /el 1@ MY der

2l

AW F o1 99 F & &H{een & Td, 3 &l ©iel &l AP T a1 edl

gl (= 7 2fam) wiel W Ay J9d @
lshaT T Tk g1 Tedl € 9 o b F_al
e F o @@y 9 & 5@l Foal 99 F| &
TG B U7 A @l T Bk Al gl (=
8 3fgul) gHM H WL T WA ged |
SHdEIAEe § M9 39 Rl ¥ &1d & W&l o1
T AR & Ueh @ e § & (F=F)
(fe=r9 Raml) 9eft &1 eee & d Maa
fa9a &1 21 B 2

Wel % HY? STHI ST Sl {1 &1 HIY,
Jei § Tuged TEEE W MY e g

o URYY H g T W AT BT £ 7

(5 e 70 | o 2 e M [ ) e 2 o RO
T A & T 29 F@d F 9 T Uh
[IvaTd? 3= Bl ¢l I8 f[a9ary & &R
AT T U1 # F U [95gd &= Bl Sl &l
(@ BT ARdl OFTHS —Y § TS
Y @l 7 26 Rl

T 5d & foh =i § %3 3elge ed €

@

|

-8 0.9 —

- .-'....—Oﬂl

.20 -9 &
.:.... “® -
-8 <@ -8
.:‘...ﬁ—. ._.__. > 4

fazxe

farz8
far9

e ware

D



S ZWdEE dei ®1 99 SHAd & T9I9 B §, 9, 39 cfHAd @l AN T
HIT 9% B ad €| 3Hh Bl WEY, 39 WIE I I ST gedl ST gl 3T
fqegd ad F & 9 F_ &l g1 gedl Tedl &| U TEENE ad 99 e
T FOT AT & GIad? 32 FT ©e (HATS) & 37 T HIardl & g5 g
JE T ©e, W1 A& & U9 39 We &b 9% U & BRI, dddh H UH
TOFE WISl 21T s | Soae i §ol 9 Had Tedl & 99 390
T YETed Bl | 8 Ufshdl 99 e defdl & 99 e o F_ Ud F_ e § |
ST T F 'l 9|

ﬁ@ qEh dd (ﬁliﬂiﬁl) (Electromotive force (emf))

T AT o 1 el dei § T Al 8| I Tl % Wl SHAT H G
SAE &1 AR 3eded F % &R0 A9ArE &2 €| 36l 99, a9 &
A, f9egd & F_ & [, 99 eaa 9 307 SFa &l $F 99 &id
€ 98 deil | EEE 9@ F_ % HR0 Bl §l Aq: dedl § R Hl TE
HIAM % [0 HB THENS TNl @4 Bl 8l A THENS g7 Fgam
FB FI foBar A 2

ot e fegd @ F o [0, ‘q” AE9T @l €9 e | 300 S 6
I T YA o (g fohan T @ W gl U, TEEE ad (F) &
7 faegd a@ (F) % 9T & a9ray & 2l

=6 F01 A q T TS 9 (F ) ZarT fohan 7am & W = F d § 57t
‘A’ T A % A @7 gl Bl O €9 S § 90 efed @l 3 1
G AT Dl T BN % [0 THENS o F_garT foan T &

g=%d BT &l &4 o & fb F =F ¥ awfq%=%d 2l
TE1 W/q &1, T1E 07 STA9T &l & eHed o 07 efi9d &l 37 T

®AW & [0 fRaT T w2l 39 A fF.anad () ®ed gl

w_FEd
e=" 7, 2 &l
AIRU:, 315 9 AT Bl el &l H eHAT H &9 SHAA Dl 317
T HIE % [0, TEENE ad 4 B T B Bl Bl faanad a

9T T A 2
o foqwaray a1 fo.an.gw. & fod a7 |mar Sar §7




[RdT Taegd qReI0 a1 dedl 92 [Har? a1 [9.a1.ad &l A1 & oy,
AYRU: U dleeHde? 1 0N &3 &l fhdl faegd R & B
faar? 219 % [0, 39 dieedie? &l YREI0 & JYFRY ol 92T 2
SUgET aed I A9ET ®H B A &l B9 TE ®ed © (6 e | dedl a1 I
AT (discharge) &1 TN & ZHHT 9T AA@d &7

o IMH H IAGCHI bl IS o1 Ud geif &l [F.a1.ad J =T b3 T
E?

MM 1 =W (Ohm’s law)

Sq9q: fopdll e % 0 V/I & Siuid @1 fRerdr &1 guE
SR WS : 1.5 e % Uid () I 9 dr, U UHer, UF
dreeme? 10 FHT. @1 U qdel @8 &l
1% (spoke) LED T4 key (1)

At : e 10 8 291U SEr U aiay
R0 e DI Wd & I T A ar
Fles? HIAT bl B G2 HiteT| AO7-1 H,
YWY % WM UHe? ¥ U9 fG9ar? & gedi
&l dleedie? d ! |

AW 1
'aih\"4
A

qFuY |, 9 UH & dec], & I, 00 HHE § Ul g UHe? ug
dleeHIe? & U Ygh? 31 9ol Bl AR0M-1 H fRaul 31a, 9F, 9Ir ug 9
Tl o SUANT H SWIE (A1 S| 399 J2 [avarar (V) Td 9rr (1) &
I AR0I-1 H R gedes BRI & ™0 (V/I) & 96 S0 Sifota] ST a0
foteTor feohem &7 V/I a1 39T Hadies o 21 2| &9 39 g w9

Q) .




I
AR H)

E—

I

(THIER )

o

V o< I foig Hahd 2|

=4 TAN a1 89 39 M@ | W Ugdd ¢ [ (Iw) @r
N W & T W GHard, (I8 9Fd g0 6 &% &l ad
IO UdE udied Bid O9d, M99 ®l) g€ gared 9n &
THEAE! 2

VUd 19 th I a9zul var (1) & Y- @@ ud

far11

fauara? (V) X-31e7 97 Ueh Hel Y91 gy @iford] fet-11 §

Pl i) 29T AR S O # T 2 1w e Y o At

@e i T & MhME? 386 N T Uh s TEh?
TANT YATT HIOU| @S &l @&l eHad ded & &9 Ud Brel
9@ geft ¥ o1 W @ Sl S gl ware () Ud
[T (V) & 9redis 9geh? drvil: H fdieg| (39 droll &
ST gRAwT H§ g9EUl) 179 V &l Uedsh Je & [0 V/I 6 5
1T It 29 I 3@d & o V/I % 9o 9d =81 2ran V ud
1% 9/ @ & ™0 A% G9EUl S9! Uk dghil? I I

far12

v~ 2l 39 FE-12 7 g9 @
(=D =z yein gam w9 29 e | W T ® g et
foe, fad a9 97 V. U4 11 S99d ad 2@ gl 39 a2 &

SHAT o Hifdeh 997 3, TSl WA 39 FaRT 2id {6 =1 v g8 M
M| & 9 9 udied el

Y E| &1 & 9 &9 F 9R9l d &7 d@d &l

“TRdl A® & R W OEErdy, MEd a9 W, 399 vaiRd |9l &
THTEATT BT 217

qMT {6 a@® & [ 97 F9ar Vo us ey 18]

Vel (Fad d™ m)

%zﬁw
39 Madih &l ITeh &l 99 Hed &l 39 ‘R’ Ueied &ed 8| 31d:

T, HE YUl § 29 UA9NY @l A AW Bl 8l AW dl e
(Iefe6) Q e 2

1 3Areq= 1 diee/1 TR

1Q=1V/A

Lias



o WS H VUL IH UM Fii FId el 2ar? &1 39 gaT Febd &7
o T A UEY W FEW B U w87
o T 3 MIH & YR W &9 Yardl &l a9 &2 9o &7

3 99 % MU 99 gerft &l &1 9§ g foear S 71 gerd
ST 3 o T U #Yd ®, I ol qerd ded § ud o 39 ME &
U T2l &I I SAIHE S Fed ¢l 91g e ihe qerd & Iew
T W 3N uerd & Sared gl
I Frm A !ﬁ"l’lﬁ (Limitations of Ohm’s Law)

Y am, arad org gerdf & fu adt 98 € 99 g9 Y ud o
fifcTeh STaRaTd ad &l 2| 9ered &1 Ufceie a & |1 dg@al Jedl &l 3ia:
e U 19 o [0 ATeleh bl V-1 T SV (Tehtehr?) &l &1 T qerat
% U, 3 E| @0 980 261 &l I8 1Y a1@s o JHMEY Ud @i
& oo off @R FET 2 2
o Uiy b wed &7
o T AU TSIl FI UqRILaT THM eIl &7

9 UF AT B el H @A AT &, d9 ZHH IR o Zwde,
HAYATE A U MI9ad G | T AT B &2 ad &l 39 T b aRH,
WEM % IFTES AT (TE S8 T 4SE Bl &) d ChIHT Soae 5 ol
%l 39 eHIT H WS AT AT Holl, HOAT FHoll & &9 § @ ad &l
s T B g0 f9egd &= (S i1 g 30 &l 1) TR 9 Twae
AN FHAl AT 9T © 3R T B &l TH YR Wecd P, Tade
YATE & [0, Weed 3P ARl S aten a1 dA=ad, B &l Upid T
MY &7 &

A ol =Teleh BT UM, g9 gefde WA H Tl ATl ganT
aReTt d o ST &l 9% 9sre S Seigee & THE § arel 39 & ©, 39
AR ®ed Tl
o I, & Sad H 9 MEH & ®IE AIIENT 87
o HMY 9NR H faagd-9les & HFU F1 & - 41T

SMET M|
Swteed A@(Electric sh)ock

qHT o6 qMd SWR Ueh UTcR19e & 9197 &1 Ticiel Jremora: 100 Q (F4
9T S I T I 2r E) @R 5,00,000 Q (3T gHET T@ ¥) 9@
AT 2| AfeTT B9 AW 9P | udaied 9T @l UM &Y 7T fh BW I

O




ST H, 24V g9 & TS Bl 39 Thr Wl w3 H 2| anyy qof
g TE| 99 @I 9 @l Aiaare 1,00,000Q #| 319 SRR § Jaied &
I =24/100000 = 0.00024A EFT| IE 97T T80 HH el &l G g Biel 9l
T 9P | Uded & ad, I8 997 & 3e? [Ai=T 3T &l HrTare 97 9ma
Tet w3l &l
o T Y IUYH G Fad (W9 a9) & [99d & ged 91 39 I &7
o U fhalad faotell a1 @1 dicedt 240V ¥ 38w 97 § 997 92 1

T G217

3R TH UH [afdl @l a¥ & 84 ¢ (9@ G9d 240V &, d9 386
HIUT S H o7 1 = 240/100000 = 0.0024A &l T9 34T 9FT SPF |
TEtEd BIdl & a9 9P & 31e? 3T i drTare TSast Al 8 997 & 3T
2 TSAEIEC & &l [958y 9l Hed &l 3T 4R &l YaIe 3l a¥8 &Il &l
T 99 g€ W % TA%l &l &l Jgaral 8 NTEE B 9T hl ATdied
&THAT & & ATl 8| 3R AU T899 doh I8 8T YdTe 2l ad Il &l &fd
(fe99g) Todl ATl & UF 9T &l UTcierdr &H &ldl SIrdl &) STd: 997 | &
Tedl AT &l 3 37 97T & 59 0.07A 8, 79 &9 &l HEaie- T8as0
AT 2| 3T 39 Y9 %l 9T 1 Hobs & U Uaiied 1 a9 98 =1dd diad
AT 21 Sifere 9T 9% 3 AT % Ydled e 97 98 el o Z@fded
9Tk @I &, 98 HY ST 8| A0 2 § Ifdeds 9T i Ad 97 97 T4
19U fRaT T Bl STET <E|

QARON-2
TaE TR ST ()
0.001 TS THF H AT 2
0.005 TS &l &l

0.010 AT HIUiSTl & fHge (Tr)
0.015 HIHUIS™ET &1 =0 @l

0.070 3T Z&d & AN a9 Iedklic &l TEasRe el ¢l 9n 1 ¥%= 4
T TARd B U7 Hde & bl &l

I ek H B9 39 Mk WY Uedd & foh, 9T 9 & Ud 9N T
qNT H [9ard? &d1 & a9, golided 9 ofdl 8| 99 SR § &0 Jared
A € 99 T& T 9 BI gl € Tl BH U1 &1l 9RF &l Ufaeieehdl U
T &l Bl 8| TareIul & [, 97 & 37 YW &l STUel &<l I Ui
e 2T &l °Md PR ¥ 99 a% YdTe Ydled eidl &dl & ad & 398
ST TG UfcTel Uk $7 a1 gohHIl %9 § gad 7&d gl ofd: 3ufdesd
gk, W H oW, f[O9ar? Ud Ufaie & $d J9d & 2l

0 (137




o I favE AR W 991 Faf=an @1 i ol el @’

Zafdedh I 99 &1 UMY SRy @2 &1d 8l 29 T @rg |
2 &1 124 & 1 [aar? 240V &1 81 29 & Rl & 4/ 7R &g ared
URHIOT T T 4, 39 & dRI & 4 TdiE Tdied el &l 99 us farsa
d¥ 97 981 211 &, 99 3% W & A/ [g9ara? 927 2T Fiie 98 Uk ar
¥ €I BT Bl Ad: THH B3 UATE UdIed el el ofd: I8 {hHl Ioided
9T 1 Heqd el il 2l

(PEELE TS

U%h HeeMie?, Uk UMl Sedelive J199 I3 & T &g H199 %Al &l, Udh I §
I e &

fefofed dwel die? ¥ 9199 @1 Jod et | foEdn 2
Teh HecMIe? § o 91 &6 2

! o=t : fomt § HreamuE: TR 48 W 2 € Ud 98 00
By = o fGEr g%

TSN A : 59 A9 Z1T &H, HecMie? &l = e,
S el T (T U) G o o, fave (v) T i (Q), @
ST Bl FA H FEES Bl &l

WE : Heemiey § ARE: 8 9 2 81 Uk & ‘COM’
& A &d 2l (FET AT A= 9IE) Tel Flel e oS s
ST 1 g8 9E T UH. T. 41 Q (mAVQ) &ed 8| 38 T |
I FH WIS @S A &l

AT ¢ B3 qeeme? AC TR @l HT 71 Fehd & ol AC (TEY) gy ggd
21 T & Hehd & A hae ST 9Tl @l B wiu)

=l F U R IHE T aTd BRE

(Factors affecting the resistance of a material )

d™ ‘!El b RE P (Temperature and resistance)
| amem 2 L

Ud HecHIe? & SUANT § Gl URYY H T Uh ded Sl AfirEddl
Tl 37 @0 HqeeMie? & 39 Hie? 9 de &1 &dr &l 9% U
HreMie? &l A 1 20K Q 97 71 &[T 8| 319 HecMie? &l @i &l ded
% efifie w TFaul diev, = § § T U qredi @ gy
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— 3N HeeMie? 1 91 gd1dt € 91 OL §aral &, a4 3H% @IS 31ied &
ST & 39 [0 29 T= HIg S8 200K Q a1 257 Q 1S T 19 &l
GRIEIRCES IS

— 3T "eemre? 9g 0.00 a1 0% FHY &, 9 &H 91 &l FF J15 FATq
2K Q31 200 Q 97 ¥ g 2
Ui @l | I 39 gRAd! | AlC &Y

@foTu| f=-13 H ST AR 9W § U6 aRgey

==,

TAEU| UFTY S HISTUl FB 0 aE, IW
QI\'H AT ST e § aed &l UicTeehdl gamT iy
L - =9 A9 %1 YRl § fAray 29 &1 9ot § 9

Are-13 e femg fean? gol ure | 96l Hfererh

g & gol URTY & Uy | At 2 2

e T@ H UARE JAIRd EM W ZHD! URIUdHdl Fi 9 ATl &7

T I8 <@ & [ aed Y & ST 2l ad @l ag (Theme) @ a9
Ja1< & BT T BT U ¢ STl &) 3Fd: &9 39 M9 T 9gad & (%
e Hl UAALEdT Td ad | &g 99¢ 2

3 TRAl ATdd &l UiaRigedl 39! Rl & ad Mad [FHas @7,
8% a9 T M &l

et a6 E@ﬁl QEI b | (Nature of material and resistance)
m I

P d Q % 4 fafe &g w2 a2 WIEl, IS, & a9 dF o1g B8 wial =

P Q 14 ¥ fe@m S U 99y sEl B PUd Q

% & U g Bl WY Pl @ GHuy A

- Fifoa| aftae § @ UHer % I A faggd
léaﬁ@)a?(.' TETE T i ST Yo 7 farau| ardhr
fra-14 g1 B Wl @R Tdh GR B Idh

Tl 7T 1 3Ed &7 U Mad [awer
% [0 STET-3T6 B2 § oW & o STeT-37e 2 ¢l
=9 TANT SaRT 89 29 M@ W UgEd & (% drdeh &l UiirEehdl, 396
et W AT & 2
o 3T AME dl @aTs d¢T & a9 Il AdALdhdl ¥ &1 U9d 92T &7
JMET M|
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TAF F WETE T SHBT T

(Length of the conductor and resistance)

| o4 |

ﬁ%aﬁﬁw—wﬁaﬁa@&@f(smke)aﬁaﬁﬁwmm
FIc &% Ueh THM 21 dieu| fo=l-14 § S910 39T Ud Ry §912u|
foRdT U WIe @l ® (39 10 A.91. aral) & Pud Q % dr @Eul 39w
TaTted 9T &I HIY THE § Ugh? o9+ JRdd | fWiaul of  @ErEal &
TWies |1 @RI G BT 1S [Rgul| o a7 Foeqr fan? e &l @ans
o I7 THH W YdTe Iar 21 o Fad [avera o @ ddiE. g
T IHH Udg-gedl 2l

=4 AN 3aN 89 98 wh  Meed & o Tl arah 1 Tiaerd, 36
Mad [Avar ¥, A% TEE ded & A1 gl &l

DI

-

Rec | (MO A T4 ST FHE &6 T9)

o T [RAl AMh &I HICE 3H% U 9 T STeldl 87

R0 T 2l
I &l R ER T ‘!El b (Crosssection area and resistance)
- L

TAM @AE UF A SN ST &I & $B @8 & B UhEd
HINTU| TEI-14 S8 U 979y g9120| P Ud Q & d/d Uk B8 @gu| UHe?
% TUEANT | YATE &I Uedic Jh H [Wiaul arehl 8% |l @6 dedih
Tl =7 a8 g@d & 6 A9 &e 85%d & ded J &7 & Iod 91 9%
ST Bl 3T BS Bl ST HIC &l &% de 97 B3 6l Uil e Srar
2l

ZH haThaY 3aRT &9 39 M@h W Ugdd © [ dWdb @l Ak,
SHH! AT FC &6 & FORHIT Sl ol 3T

Roc% GERSIEREEC G E A AR CIERR R 1) T 2)
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_
R_A

@



9 p Uk THMA Hadie g 39 e
ORI a1 AiRIg®ed ®ed ¢l 39 THHI @
f=-15 7 gRam|

fafore ufaetyr, 9erd ® Ul Ud 99 W
M7 w71 B Wik, T @1 Uiare, et &l
FE GTRA ¥ [HT BT 2l

T 3% OTTell § Afcredsar &l 71 Q #Hie?

iRl Fohd &l ATdhd (6) HEd ol
fopell qeTd 1 ATIese &% ol 20! A & Jod &l Melid &
2| a1 verd el afcirasa &9 2T €, oS O hl diE el Hid
2| TATT 3cldedh daTay a9 & @0 aid Jdy

ARON-3 HTq 9eTY &1 TUAR ®3d ¢l Talded ded @l
™ R # aaed ] AT S § a9l 8| i e
T P 20 = %1 icRIEdhd qgd 3Afed Ud e @l g
GIE] 159 x 10% 984 e (3422°C H<rE) 2l &l
A 1.68 x 10° ST Dl U Tgd e Bl &
M 2 44 % 10 (10" 7 10" Q Hie?) Fpm (M, wiEs
TR 2.82 x 10 Tq @e %l UAE) Ud T (86% i, 12%
oo™ 336 x 108 A, 2% epet) Sl uer @ afaiiteend,
e 5.60 x 10 G % TIE - 304100 AT Siferh & 8l 2%
o 500 x 10*  CNCT UWrT 9 S el SR,
frepet 6.99 x 108 e 3AIE & 2T Ufdie ae %1 ST
Gl 1.00 x 107 TohaT ST 2| 39 U™ &1 U 37 @9 I8 8
GE] 2.20 x 107 foh, gahl UTA9TEl 919 % Y g8d &Y A= H
REAL] 1.10 x 10 e & TR SRATEI0T (SMRTZEE) ST
HIEA (UTHEE) 250 x 100 & 98 2 3| fafoee ud svatee S gerf
EIREC] 4.60 x 10" @l gicirgsa arg qeredt &l 105 to 10 A7
9 @1 aT 2.00 x 10! Bt 2| wfep, T Wi s werdt
RIGEaR 6.40 x 10° % TE 10'S to 10' AT HH 21T &1 T garef
ﬁf'ﬁ T 1.00 x 10° Pl HLEH e 8137 ZAR, ST, FAlCes
T 10.0 x 10° avaer (ICs)ae H Tuged fear ofrr 21 ICs
= LOOXA0™ oy wreperfor ot St e, TV, Az Bt
& 1.30 x 1016

TS a9 H SUgad (bl ST 2
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o URUY ¥ IelgelMe Gl BT TR WIS A 8l
{93gq 9RUY (Electric Circuits)

FHFH AT ok STAN H, i1 &l @ g0 a9 Uk a< 9, ooy 9
TFe TaTed & doh, 39 URUY ®Ed ol SWael & Mid? JaE & o,
aqey quf EMT ARl 299 g W1 SAE el 2T difet| JYRuE:, Uk
Telidreeh Fad AR GO H U ST a9l A1l 8l 30 &H AH/3ATE &2
(g Ud &< %¥) UR9Y § 9FT Ydied e 91 a8 & H Sugad &Id <l
ey | Uk H 3Afusw gt ([ wFae ®ed €) gl 8l S S (Feh)
T ol U &7 2l I giaat, TAErord: 99 § 20 9 & THHT 69
g @ 2 2l

T 99 H giaat (@) 20 B9 H o 8l a9, ded hi eed
T TYeE? A1 %7 Sa 97 @0 ATk (S 39 eMHAal &l TSI &) & ard
THFC AT % [ U & 1 &l 2|99 Je7 gieat THe? o6H | @l
Al T, 99 T S-S U G91d] & Sl Sedreld qaTe & WU STaT-37e T
T H AE B HIA Bl

SO Ud HHMY 69 % 3TO-3T9 @07 &1d 2| 39 & YW & Ha
% TUENT § a9 99 % g § W i | eiedd &l

Ul & AN W (Series connection of resistors)
- T
STA-3TT TE & ded |4l AecHe? & S9N I 3% A

miyul 2% R, R, R, & 99 ¥ feifigul
[E3-16 § &9 3AR 3% @Rl

R H el & efHhd & drd, fauer?
Tl Udsh 7@ 1 99 fa9ara? J19d? 32
V.V, T4 V, & W ¥ i) 38 [ dredre?
&1 SN HiTaT| i1 Ug giairy 97 a9

% oA BTl
° GTW%IWT%@T? ferr-16
gedl W [AaYar & A, dFl 6 BT W avaray & S9e &
TR T &
V=V +V,+V, (1)
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UHIE? & SUAMT 9 URYY § Y9F1 JaTe &l A19%? 39 JRael § 1 & &9

4 fefgul
o 3T T & &7
Uil /W H T AR & A A
(Equivalent resistance of a series
W) connection)

T 17 2fiu| 2 fom & aea a1 i %

R, R R [ =¥ fared fear m= gl
17 S e T
& % JETe o {oT Tk &1 7l &1 3 uiuy
gt Y o7 1% a9E? el 2l
>
"l!:' P W % eHeEr

R, @ fawara? V, = 1R,
R, @ fawar? V,=1R,
R fa9ar=  V,=IR,
AT {6 21071 b9 | @ 5 A & FHIE B ged g R F
o I UMY - H 3 &7 THE &7
IR UH Ud H 91T &1 Jed, Ueh AIciel & T § Jdlied gl
% SIS Bl a9 29 UfaTel &l 39 UTRIe o Saret UTaeiel /1 ofrdn 21 (S
gfage | T T2 = 2)
Ad: V:IReq
V. V,, V.U V & 5 FHe700 (1) H Ficreiiid & &
IR =TR +IR,+IR,
Req:R1+R2+R3
Za% 1Y T 9% & T afe I ufereg 2ol 69 & @ St o gt
T P AT Tk Jod T % GIET BT ¢ |
o TG YU HH H @ U H ¥ HIz Uh < Al & a9 o1 &l &7
3T 90l H | Ueh UiRIY ¢¢ Al &, 99 99y gd Il g, ud
qfgeY § 4T gETed el 8 Wbl | 36 BRU ¥ T H Ielided giadal Aol
FH H SRl @ A gl
o T H IENRT [hd UBR AT AT &7 T 39 &N @ Fbel &7
SMET M|
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TcIe &1 GHHIER SR (Parallel Connection of resistors)
-_

fRaThReTY 6 § SUgad dcd @l ganrl [aa-19 |
ZT AT Y TR

U deerHie? 1 HeeMie? @ie?, Tddh acd
&1 foaara? Jiqul 3 giaer § fWiagl o &=
3Ed 27 9% g9 T [avaia? aeaT g6 gl 3A
el ® FEMNE A H @I ®ed &l UHE?
TR? T acd & Iredich Jraal § fmrau|

o o, 11,04 1, 900, R, R, Ud R i §
T HHLT: ydTed 2l 2l
o Teil § H bl G fHenredl T 7 Ty S
o I IR YW, URIL § 91T &% aET Bl &7

Uqie?-1 % TYAN I 9ed § Janfed & 1 o1 9 311 it 379 98 <
qohd © b, de9 | GRT & 9, dedi H 4RI & 5ed & drT & a9 &l

q: &9 I8 fo@ dad © T

far=-19

=1 +0L+1, (1)
TR G % Joal Ui
(Equivalent resistance of a parallel connection)
=19 @l dfdgpla =20 § fears ™ &l
afm‘és IBREIGEEIES L Ml
R @& I =V/R, I L 1 |
R % &l L=V, g ;1 W ——>—
R & 1 = VIR, >— 2
HIT o 3 g AT R ¥ ST T HA Fr20
%H H @ g0 2| I8 =21 § e man g oo R,
I=VR _L_WM_@_,I_
L1, L ud L % ged q9e60T (1) § 2T T 21

VIR, =V/R +V/R,+ VIR,
/R =1R +1R,+1/R,
9T o6 &1 9frg R, U R, A9 %9 § @ g0 &l
IR, =1R +1R,
R, =RR/R+R)
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Teh AT GG &1 ged Uiaeiel Jedeh Uiaee 9 &Y &r &l
39 29 9RO & YA T TE THET Tehd © [ 1 Al di &l Ui,
THH] ST BIC 2TEA &b GehANITAl &1l 8l Hedel it {6 Teh Hiet
T, T&d AR gael ARl sl T A J Ui TAe 8] 39 96 6l 3o
TTCITe], Uedeh Joell 1Y o Tfcerel & oW 2T &l T 91T |, Hiel ar &l Ui
7 Uql ar, Y 98 a9 dl hedeT dl T E, T &H e
e ;1 10 Q, 20 Q, 317 30 Q o A WA &1 god UTarel fehd=n
ZAM, TG (a) UfcRTe &l 2ofishd § SreT =1 27 377 (b) UTaeiet &l JHEe
HH H TS T EY
& "edl H feU $gAR R, =10 Q, R, =20 Q, R, =30 Q
(a) 9 Afqardr &1 2ofishy | ST T4 2, 99 IR god Ui
R=R+R+R,
R =10 + 20 + 30 = 60Q
(B) 9Ta 9fqI4l &1 THMNGT 9 § SISl 41 €, a9 S god Ui

i1, 1.1
R R, R, R,

R 10 20 30 60
SETET1:2

g gferg R Q, 4Q T 8Q @i Luiighd § FA=T T &l I I
TicRTe 20Q &1 a1 R, &1 9w 31 &l
T JURH | A2 T AfE @ ged uiaer

R=R+R,+R,

20=R, +4+38

20=R, +12

R, =20-12

R =8Q
SEIEA : 3 3 ufErg R Q A7 12 Q %l FHMWRE %A § S T I
Je iR 3Q B A1 R, %1 97 1wl

I 1 1

T © IR bl FEMAY B9 H S @ e Ty E:EJUTZ

€
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2
3.1
12 4

1 _
Rl
R =4Q
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IETE( 4 : |6 T qR9Y § e Ui &l 0T

l I
& fGU U aiud H R =4 Q, R, =12Q @ o f
TAMNT %A H S T ged A Flommmm e F
|
—>
r o RR _4x12_48 . Fra \

" R+R, 4+12 16
R, R @ 9ulged R, ¥ Siis+ @@ g ufaiig
R=3+7=10Q

qeT fop Usel 9T § SR & AT 200 Ug JHEaY &9 H @il
OISk Jod UTcTel d gael off FehdT &, oTad Giaeiel & Jaes
T B | e ge fafeat qremor vy RE ue 9 oty ded o
2, 3% [0 g uare «El e g

IR0 |
A% % F@W (Kirchhoff’s laws)

ot o1 S/ auY 99 929t U ufad ¥, 39 [0 & IIerT Ham
5= frat® 99 #ed & @ FJ6d &l

Qe AW (Junction Law)

=19 H ZRam|

PTae W, 89 3@d 2 (% W &1 [a9re & 8l e 4
epell 22 9T, Ufaeiel | udited 9miel & I & aia? gl &
P @1 U Ty ®ed 2l UF 4y 98 f§g 2l & Sl a9 a1 a
q 3fg® IR Had &l

gy ® BHT 9 [dg T, Sl 9 &7 9o B g,
T S | @l 37 d&dl &, 30T IR, I GRSl A &l
BIS®HT A §, 396 AN & GIEY &M AMeU| 39 Aaad & [, IR9d |
fopddl TfYr W ®E STaeT Ustid Fei e dneu|

23 9

L+, +L[=L+L+1,

I a9 a9 & T 9T SMed &l ol
?ﬂﬁlﬂ"l(LoopLaW)

U F% UYL &I G4 H, 2D [ AR 92 [GHaia? sl gale ar &4l
& IO I (TAaEgsd 9M) S & a9a? &l ¢l a8 a9, el
TIAU q7 MENRT BT 2l
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Ut Y @9 %l hedel Bie| 39 @9 & S § fheel o [agel & 99
fI9aT? &1 g $ BT 8| J9-01 29 99 @4 & 9Nl 37 9% &7 396 UdE
I 0¥ fq9aid? A9d 21 99 29 9T & ey gedt an afdiied WM
T &l e ®T Uhid % STTAT SHEiaY dgar a1 "edl 8| Wi o g9 guid:
qRYY § gH%Y 999 I @ T 9gad § a9 avarae § IR 9eed
EHT AR Y f9aral &1 S 9rT 9 &M a1y
ol & Hepal &l 6T e feam S 2l
1. 91 % 99T Y | Ws [ &l 3 91 999 941 & [4.91.9 BMAE

foam ST 2|
2. eI % WoNEE R eMTs Y ST S 99T 9 o S gl
3. vicirees | [aver @ e YoM w2 % o faegd ar @ feen & i

TR T %l
4. yfcadiersd B 99 (e W &1 9N ¥ T &id & d9 [a9ary F0MHE o

ST 2l
5. TR 9w @l e & [oEed T d O9E [AHa e ol ST gl

' R
_ I
_+||___'V€ S AMAMAL = _yp

-
_||_:+ve <A = e
- 24

TEE 1: fw T e § o % W g A—é|'

afoT faeeR. S #i) B
ABCDEA @4 ¥
gedl @ fquare -V, @ ufaie® R, Wi R,

qR9Y @l 9RO fauE =- V, +i R =0
Qe 2: fRU MU R H o9 %

| g 9o faveary @9 A
CAIE L]

e /g =9 2o U aRhg § OV _—
@9 ®T I @ \

v, 9ell W fq9ErT 4V, 9 v, W g
-V @rl




aferiteds R, fawar R = IR, A |V1 [ R C
| +

TicRTee R, fawar? R = IR, |—]°3—évwvw—

e R, a9 R=1IR,

R @1 9ROl f[aaa 1% A
IR, +IR, -V +IR,~V,=0

TAE - 3 : Fow U FE A wy % A g 1

afodr feerer S @i L R D

a9y § q9 M @ @ g9 ABCDEA |
el W [gWaray = -y

1

el o7 fa9ea= = IR, + IR,
99 & 9RO faWar = -V, + IR, + IR, =0
TETEA - 4 : 77 [EEUid & AR W B0 10 99 &1 IR [qHemr

= i)
3E &H YUY WG9 w1 g @RI
I. ABCDEFA w9 gam1 Vi
el W fawar =V, +V, ALy, K cC
il 97 fawara? =+ R - LR, +-B
9 &1 IRUMHT fa9er=? =-V, + V, + IR, - L R.
IR, =0 F—<7 H—ww—D
IL. AFEDCBA 3 g4 L4l R,
el @ fa9ar =-V, + V, H . A=z WY g

el o fawear =+LR, - IR,
o9 1 IR0 fedrE= = -V, + V, + LR, - IR =0
III. FEDGHF @d H
qeFEl W fawErar =-V,
gferel W AW =+LR, + (I, + L) X R,
o7 1 TR0 faweEra? -V, +LR, + ([, + L)X R,=0
IV. FHGDEFqY §
9 W Ava =+ V,
il W fawear =- R, x (I, +1) - LR,
o9 @1 GROTHT fqee= =+V,- ([ +L)XR,-LR =0

V. HGCBAH 4 #
el W [qHa =+ V|
el W fader=r =-R, x (I, +1)- 1R,

o9 el GO fader? =+V,-( +L)XR;-IR =0
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VI. @7 ACGHA #

A Il_, |V1 R, B
et W favar =-V, ! Wi
: _ c 1 LY, R, D
Wil W fearr=+ IR +R, X (I, +1) [—<—i| WA
=-V +IR +R, x (I,+1) =0 29
E
. E D C
TEIEX - 5 : &7 FMIHER €U T fe | 9RurT favemm= T :
%I Sd ®I9Ul 1. ACDBA 2. EFDCE 3. EFBAE e 1
el : fem-29 & ufws w7, omEw =W 3W A9 A1 AT 2 P
9 ACDBA® 7 -V, + IR, ~IR +V =0 v sy
&9 EFDCE & {0 -(I +1 ) R,—~ LR, + V, =0 141y
o9 EFBAE @ fft-(I+) R, -1 R+V, =0 Loal o1 g
& ¢ 6 F R0

12 9iee 9e31 | 9T 9w 3d sitaul] ([9=1-30)
Zd qel o I=1+1 o, fadnad 12V & a2 2l

=-30 &, 9 FEAHTAR
9 DABCD @& fq -3 (I +1) + 12-21-5=0........ (a)
9 DAFED & @ -3 (I+1) + 12-4L,=0 ....... (b)

(a) U9 (b) & & T
I, =0.50F 1 = 1.5 TR o & &l
Foa U T [=0.5+1.5=2A
o UH ZH A BT GAT & &N 6 29 HeM =99 100 e 9nT @
YA AT £ gHe @1 1 R’ e §7
e TF ded W 60 dTe 120 dlee il =T 2| I8 Jod T Weiefd ®id &7
FET M|
ﬁﬁ:ﬂﬂ-ﬁlﬁlﬂ(Electric power)
T ST STa | SHANT fopd T faeg aReul G, EleY, FT, WA, TR
zae, faegd Sl @d #3d §l U dfaie ‘R’ @ifaw) 26 saed ann T @)
ZH 3 & fop 99 wfoRre § 917 vaned 2l §, a9 S el 3= gl 2l

9T b U fdg A | ‘Q’ 3EST “+ STaet I9T | fag B 9% WA ®dl




1 (fe=-31  femm @)1 A vd B % 99 favaiay V Aol faegd & gamn
fopan T o wEE H e g

W=QV e, 1)
. Ay . Jg @, I H SAE9T Faied B JHa @Rl Tl
— ‘B
e e ‘SR T Tl 2
T fmmanwRw e UF AE= H oAyl fea HAt @ ad 27
31 14
I& - % AT A B
A1 (1) |
W Qv

Wﬂﬁwﬁ%,wﬁwa)aﬁmﬁm%l ?QEB

6= § 60 T & & a7 &l
Toesetl heflatl | 39 Uel feh fohd T hid ol &7 @l &l 9Tio hed &l

& ?ﬁﬂgﬁ&ﬁﬁ?’aﬁﬂ?ﬁéﬁw%l

fTEga s P=VI e, (3)

5 U0 % TUANT H BF 9ay H ol Zeiided 39 auieeor (faegd
URe0T) AR T T 9o Sd &7 Hehd &l

3Ed FEHTgER

V=IR

THIEIO (3) BT B9 39 ave [ T9hd &,

V2

P=I'R=—

g THI6I0T P = VI & UM ¥ 29 fohdll Jeit a1 =g o Iugad 9T
&1 T 31T &Y dobd &l 39 HeH § 20 P = VI GH&201 &l P = ¢ [ A9 Hehd
z| el €, i1 &l [a.arad 8l

30, gTfrd STFeN U7 (A1fod Haa9T™) &l Ueh 3ered0l &l

U ged 97 60 97e T 120 diee for@n a1 §1 396 909 & {6 39 aod
F 120V &= § @ W 98 1 do= | 60 A [98gd Sl &l FOAT a1
TeRI9T H qREfdd &7 < 2l

g W fordl T e § 2 aed 1 AiRTe 3 &Y Fehd &l e Heae gam

V2 V2
P:?¢R:?@f%ﬁqﬁﬁa§rﬁaﬂﬁﬁ%l

V TS P& I TUIERT HHIHI0 H S TR

120%120
R= 0 - 240 Q

(200 )X EE—



AT e W 60W UE 120V foran Bl &, S9! Ticrieehdr 240 Q &l
2l 28 uferg § 9 AR aRRfaE § 9T yere ded @l

I 39 acd 1 12V &l el § @l A a9 ded gl 3ugad e
(= a=9T)

R 240 5
HiTeh dre (W) 9T &1 Uk 98d BIel 95k &, &9 [halldie HTElh 6l
TIRUE: 9ifed S9N U & @0 IUged &H7d &l
1 KW = 1000 W = 1000 J/S
SIH-3T9 BF %1 Hic [dd @ el I8 &7 HeM 31T &l 389 Sugad
[oregd Ames & ®9 | fordl i1 81 U8 " oy Ueiefd & &7
fergga aiferT afaem or (F=Fa9) 1 JEh 1 KWH (T [ohar dre =e)
2T 2l
1KWH = (1000 J/S) (60 x 60 S)
= 3600 x 1000 J
=3.6x10°J
o SIETEIZ ¥ 3N FAT THIT 87
o [I5gd TUHIU FI TT & H UM &7
&H 98 ar FHER | fo95gd 9nl & €IS & i § Ud 369d arT
RIREC A KR i
TR0 H rAAell &1 qr g HSil A &1 39 @13 arl ahy § B4 Ay
AT & Ud 240V [auer? & & T &1 @Eaara? 9 2§ @0 oJd § o
T & foega gidaat S, e gae @ g
AN WY H g4l [9egd SURI, S-S TR W, 29 dni & dad
T A &l 6% Aqed ¢ b T4 98gd U0 THHRR %A § @ 80
gl 3d: g% 97 [HaR 240V 8| 3R BH 39 faegd I= &l Afiesdl

aﬁ%,w@wﬁmﬁmﬁwwﬁaﬂm%llz%w%ﬁ

feT 240 Q UqRIe &% Uk aed § 1 A 97 Yaited el gl

[IEgd IR0 &l U1 & AN, I8 Tz d $8 97T UG Hdl
Tl U9 W § SUgH $d 9rT, 39 99 gl ganT Iuged |nret @
e & qIrEy B gl (T W)

=0 fSTa=T Sterss gieraar &7 | SUAnT |, Ia-l &1 SAfU® &< &l Td
2|
o g JE HeT I SUAN dBd ATYd g AU aF H BN Y

TN I o o [0, MUk =9 H [2foed Hie? drau|

faaide 1 240 V

gMT: 5 — 20A

TR HA@E © (b @gd dEa? ol Hied § d 8, Ik did [audid?




240V 2| 6 | G TN & % AT U o 0 e
T 1 H S — 20A Bl e dee § e A [ —
FT AfHAT I 20A Bl TG IUGHT 4N B g 2@ | A :lfr@
fere 2 & a9, Afes T™iEe % SR dF 9« A 2
TH 2 STETEeT ®ed ¢l [e-32 § SRaU 39 o &w
ge? 9 giRal &l AN wid &, 99 Ugd fEg 9 n bEa
TUgad e Bl e 20A 1 JMT I A &7 A 2
o ST &% HIFUT TIEl ®l Hd TAET AT Fehdl 6A I
g7
SMTANST & B0 &afd T g9 & ™0, BT T & L s0a
Yy H BgH A2 <d &l (3" f9=-32 | femmn @ #l)
0 T | U ad F o ael qr e, w1 3 \—240\/—/
FTeh? ol 2| W, Ush Uaell a7 9 a9l &l & o 32
T @1 A9 d8d HH erdl &l 9 BT § 97 20A 9
Fferes & Sl & a9 98 aR TH &2 (g ol & 39
T7E URTY G AT 2| 39 ot U9 § H W7 vaiied el & Gehdi| 39 avE
gieadl @Y B A a9 Al 8l 3 SaErs & w0 A B Al 2l
T B9 9Y H a7 Ud gioadi(devices ) I TIE % IUAN 9 T4 Hohel
2l

e @ IR FIe BT Ged B9 Ud IEAN % (o0 SerT-3TenT & &

i Td == Fim)

o STE HIAIC T 39 T T &7
o 9IC TTHRIC & BNV Sldeehd AN UF JiRadl Tt Fl &l ATl &7

AR, RYEiae, =efde® F< (Aga TaE), a=ivie? a9
gfaag, gfRigwa, s # fFa, @gga , o, fFgga st

S Gz ) =



)

o Topd faea ulvwyr | febeel a1 figat % 9 faga favar?, e &F STast & 9edl o T gi
fomg 9 © O § g T B & SIE & 2l

o TISgd 9T, Topdl ATk % ATI HIC &AEA H BIh?, Uh HehvS H YaTed 3Te9l & aira? &l
2l

o U HeelHie? UHT Zwagivh WO 951 ¥ S g WIO Bl bl GaTe U e H 2 2l (fregd
fervarar, faerd o, faea afaere Zan)

o 3T 1 VRN : A T AR, I T o e [veiaY % AEROTdl Sl & 9 gee A
21| T %9 § V=IR.

o M %1 I UTg T % [T TG ZHeE A9 HEW 919 97 I @1 & E| 9 9 U STaTed
% [0 g TEl el 2l

DO 711 e A o2 P s 1 FRe A B 1 o 2 0| R o e e 1 A |

o AN I U™ A7 o GaTY WY, THeh! WaTE U AP HIe G T BT &1 Roul/A.

o U il UlHTeIhd, 2 TSI H a1 IhIE @dls Ud 3ehls STV HIC & U & aiay el
2l

o T TEH AR UF-H H THAM 4RT Falied el W 3= 201 hH H @ET T HaT A1l &

o 3N &[T E Y AU AR 92 THN [GHaTa? 8l a9 29 JfcRIE &l THHIaE 5 H @RI T
T ITHT e A1 Febe 2l

o I W : fopdiy ufvayr § Uy foig 1ot emr forefor & webdt &, 39 fdg &1 7 aed g8 e
&1 AT, 3 {65 H1 BIEH? A el &FIsT & I & S9ay 8 2l

o U EA :UF T uiuy § A gl W ety &1 gaty a1 e fo demidE an g
2 &l

o TAYETR V UF 91T Lol OT T [95gd 9T ad &l TH. 31 YTl § 5T (S17erT) ATieh are
(W) 2l

o [I5gd Tl 9k U T9A I YOG eIl &l e Hall & A W-s a1 KWH & 2l

I SFeqeT 9T gﬂﬁﬂﬂ (uﬁﬁwr) (Reflection on Concept)

1. WRaT-gE fHedid & TR W 99EEy 6 e @@ Zore™ TaTe [ il &1 YaTe & HRE
E? (AS1)

2. favaidy ud f[gamed 9 3w 9a=l emf. (AS1)

3. o9 7% 319 98y &Y Tehd © (o a1 1 UTcRrd I8 a9 9 MY e &7 (AS1)

IO R ST Heeh TR0l 2020-21 (203 )N




4.
5.

6.

Telicredh 9T A 3T &1 THAd &7 I8 {9 78 & &l THaAET | (AS])
Ueh U U9 o o1 a1E0 STaH  Ufc1er A TS B Us ded1 & 912 2071 269 H @ gU 2| Uiaere
A I fa9aia? 9 & o0 Ush dieedie? @ mam 74T 8l (ASS)

o Q-6 7 AW fava 79 B W [a9d 9 &1 (AS7)
->1A V=0
A 50 | lzv B
Q-6

II WHeqAT T ITART (Application of concept)

1.
2.
3.

T2 ¥ fogd 9R9Y &l STEai=T &l 92Ul (AS1)

T ¥ ford weabre (afeqw) H w8 R @ 27 (AS1)

a1 g et e 100 W, 220V 37 60 W, 220 V &, 315 T feheeht UfaeTer 3ifers 2ram 7
(AS1)

e &l ag(Teeme) a9 & o0 cwed Uk el yeref &t /1 St 27 (AS2)

R Bl &S WIZC U A7 AT H TG AT &7 Fi7 (AS2)

T ¥ faegd uRYY § Zelfcrgha IRl HHAMIAT hH § a1 @0 91 &7 Zwe 20T 269 H I
o T BAT?

3T 3% 9 &1 UTie 100000Q 2, TF TR 319 UF 12V &l dei &l & &, a9 39h
IR H feheel &1 Sated Bl 87 (AS7)

I =i R (Higher order thinking)

1.

T foh 39 9 A Yfawe? & 9 &1 9foRre 30 Q §1 3% fafv= %9 § @ 3 fopas
T TR U 7 Hohdl &7 [ a9Ieh? [GERUl(AS2)

U T H A cgawEe, 3 U8 U U Clal 6] Yeith ¢gd I3e &l Jidd 40W &l 7@ 80W ud
<1 A1 60W 9TfeRT o 2| e Ui Hel & o0 fdied egd dige 3T T&d &l T 12 §¢ e
| e 9T fae uig ¢ Ier €1 3R Ui Kwh W &9 2, 99 30 fa % fou fagga & &
T T Hiful (AS7)

D Coos ) e e



e

1. 50 QUi & U THM A &1 UTd T ¢hal § arel 747 2| 3% THMIAY %A | T 1=

| 2ol TROTHT UiqaTe @ g [ ]
a) 2Q b) 12Q ¢) 250 Q d) 6250 Q

2. AR A9 fdg AF B &l 3R T %2l & ol 29 AT § 6 A9 &I T & o9 f6ar T
- [ ]
a) AT faua b) B W favd
¢) AR B & A7 favaia? d) f9egd AT Bd®

3. /AT 9 % T B [ ]
a)l-dwe b) 1 - e ¢) 1- e d) 1 - 3i=H

4. 29Q,4QTF6Q%F T AR 20T HH H @ & b RO U B g [ ]
)2 Q b) 4 Q ) 12Q d) 6 Q

5. 3Q,6QTd 18 Q% OF UfRIe TR 9 § 1 & 29 HA1eH & qRomH aforre] ]
a) 12 Q b) 36 Q ) 18 Q d)1.8Q

6. AT 6Q,6 Q% Uiy AT § AT 12 Q &l UfeR1e FHHIT BH § T 21 dl e IR
TR &R [ ]
a) 24 Q b) 6 Q )18 Q d)2.4 Q

7. AR H 9R1 M 9 M & B [ ]
a) BaW AR [THaWTE T b) Fad AR I ARE T
¢) M1 T d) Rt 97 o 71

EISHECRRIU (Suggested Experiments)
1. S FE9 f\iaul 28 Hey &3 & iU U T[T 92eul 29 - @f &0 G9E0) (AS3)

2. 39 ford a7 g 7 TeRd @ foh aTeeh ol AT SHeh] @aTs & THIITT & ST 36T ST
@I Ug a9 9d &7 (AS3)

EISHER] ‘lﬁﬁmu (Suggested Project Works)

1. a. UH Je9 k! THd! [a9ar AUl 97 99l a9, 389 dedl o g0 999 § 29 T

fereara? =iiuw| o/ 5 S 9l § B S 27 (AS4)
IO R GaR1 [Hedh TR0l 2020-21 (205 )



b. HECHIE? % TYAN H Uk aed () i Ticr1el Jiuu| 39 aed &l 207 9 § Ueh 12V &l g2,
U4 ol @Y IRTY aIEU| &l 9 7, 39 aed ol Tcrre garT, 87 30 hs TF Uiaere /il
2 UTSATHT BN Ush RO & &9 | [MRaul 39 IR § o179 69 Fwh * o ugad 21 (AS4)

2. 3k T H SUER A= aedl &1 TiRie Sd ST qoT 3119 Ud & Afciieehdl & Jodl &l
Tl @ET| 39 P01 99 Uk OTE qar dhietyl

3. O[S % [aegd TUHINTAT &l BN U Y Uh FUC qar il

(206 )X g e



3159 (Annexure)

TN B e Fl FAN TAFRH W A TFA 87

(Can we apply Newton law’s to the motion of electrons? )
| ARt Be ot et oo B oot e G 1 o | o T e 2 B 1
‘IS UG A MR HIE Bl Uk dlddh il dTed § Sofde bl

T ‘n’ HIHU|
e s F V AT R B g, 99 9% Jdled 9rl & qel
I[=nAev, (a)

ST e, ZeEE U7 ST ¥, v, S A (fgve &) R
S GART SdeM Bl I & Sl &=l & o, dldh Hl ae&y &

SR, T ®HEN & [0 e = &

W=Ve (b)
T od & o faegd a@ gan fean T &
W=FI 2. N (©)
&l F 'foegd aW ganT AR ad &l
HHIBZI (b) T (c) &

Fl=Ve = F=Ve/l

A & g FEHHER F = ma 2l 39 W6 aRRfd § @ gul

ma=Ve/l = a=Ve/lm ... (d)

e 9T & b Seige™ &l URIYE 9 (u) 99 ©, 9T 6 T (@A
IR b AT THIAIA) T Seererd &l o v &l Sl &l 3

u=0andt=1

dd v =u+at Y0 o
v=at= Vet/Im (FHHI0T ‘d’ H)
WeCd A H THb? % BRI Fedel dl Td HIHd &1 A1l 8l 3T T
THITAA | Solae™ &l Sid 9 & a9 (B aw) =1 Al 2l
IOdE I SHT o v, = (v+u)/2 = v/2
SRR HHIBI H v Bl I T 1T



SAET o = g% o, v, = Vet/2im

U (a) T v IR Gl TG T
I=nAe(Vet/2lm)
I=V(ne*t/2m)(A/l)
I2m/me*t)(I/A)=V e, (e)

ST THEGIOT H Zolae™ dl SS9 (m) TF 39T () Hadie 2
(/TR I eide™ & @0 2)

Toae™ B9 (n), 9T A@E Bl YHid T T &Har €, o Uh
g1 & [y R &l

Ueh & T AME b [0 b © d13 (1) TF TR (A) Had
2 &l T JF AT @l a19 97 MY 6 81 a g6 97 Soae dl
AAMT T g€ AN 81 AT T 6 949 J¢ 1 2l

e I g 99 % fow © Had gar 21

3T (241./ne’t) (IA) BT I, Ueh MIvad aT@d orad! ard +ad €,
& T, ™ad &1 2| 91 16 38 99 ‘R’ 7 (99 a1 &1 9190 wed
H)EEGE

IR=V (TR € T) oo, €
T & Y &1 99 ®ed B
el R = 2m/ne?t) (IA) e, (2)

SRS THIROT | (2HT./net) AT 1 el god &l U ardd
(qered) o T THRT STT-3TET SATHAE JT9T & [T ST -3 R’ &
e 21 2| 3T SO 9197 % 9 &Y (2H1./net) &1 A Mo g
gl T8 2 W MY &l HATIEH p Hel AT &l 29 2 [AisTe Ui &ed
2l

p =2H1./net

THIHI (g) T
R=pl/A s (h)
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fagga dada

(Electromagnetism)

Toregd el el 722 | A9 [9egd 9T & i 9em@il & an
T ger 2l &F U <% Siad | TSl % 6E Susdr WY fgaegd Hier,
Se?, faegd Hel, faegd & e S9N &ed &l
o Y TURIT K HMH HIA &7

o TIegd g% HH FM &I &7
o I [45gd AN T=Hd H HIE T 87
o I BH [Gegd 9N H Ghe I~ Y Thcl &7

TH A H B [9agd g GHTEl 1 LTI H1| & [aagd Hie?
% g H 9 HeEe w20 [ foegd am & grehd T9IE dl SHANT Bl
gl T €1 29 faegd HieY &l e B EH TaHH Rl & [HegaE
T T TN FT &

L P IDE G G

(Hans Christian Oersted (1777 - 1851)
19 & 91l & SO Jeiel H H UH 2 3= f9ega-
TEhd DI THAT H U Fedqul YHdl MR 3= 36
R U S FAT § 99 @bt O, T & S Al
IJEAT H G8d F® drEn U 8 U Uk AR &ar
HANFEE 7 UH VAT JART A1 Sl &l fopdl o T2l fhar ol
M Uk dF & A gEHd HE g5 @l A a7 ¥
[eegd 9T Yaied &l 99 %9 &l 95 9 foafad gl

&S A, S $& Al [6dT o1, 396 78 Dl I8
T foaT| geel, UHT q9ET A1 o fop feRgd o geed a1 (W= 9= fo=te & S

1 2020-21 (209)




Th T

feepe I3 gU el &1 ATLEs F Vel han & 9 aFl uh g ¥ I3 g

2| S 2H AR ¥ [ (o [9egd ofF gaed Us gy § Haied ge1u &l 39 JarT

H U Ble? &g detel - ‘TI5gd g=kd & SYME & § HH HA1 Al @il
ID! @ISl % IRUHEEY % T4 FHa qME AU AR i s Tiashri
ST AT TR T95gd Hie? &l U7 837l 339 U 75 bl [aehid sl N &3
T SRRl 37 32, efifaes 37 dg Yetel (fiber optics) 1 I @e faT|
T IS % T § T & dI IR i 315 BT S’ H AW f&ar 74|
A 1822 | AEES &I AT HI1=29T Uh=Hl ATE A2 (Royal Swedish Academy
of Sciences) &1 [agell Fe@ T+ T

L (210) X

I e 1 L

HRE & AW (Oersted experiment)

U JHIBIA %l ATeT Aty 3 38 U U SH1 T ddel @l 2 Bizdl,
IRAU TTIeh ST 91T | W &1 | R &7 Sl U 24 A & did & dr
%I ZH b1 HARIT %Y [oh I8 37 W § o HY U [degd Iuy &=
3T U9y | 3 diee (A1 9 dlee) &l dei,, Foil (key) S i &1 ar &dr @
?ﬁaﬂwaﬂﬁw(series)ﬁﬂgﬁﬁ%,W%ﬂ(l)ﬁﬁ'@lﬂTW%lBTEI
dr¥ & A U g6 B 7Y 3T & & Mde UE gv2 g (bar
magnet) @10
o T IUS gEE T HUE hl G aed el & (g3 Il 8) 7
o TEH &k HIUT S Yol T &7

TUE gEF B UR9 F 980 &7 o
S0 i URYY § ST yaied &l 31|
g2 &l Rafa | gRafdd = & =
3|

o UHI T TG &7

o T FUM Bl 3 &I Rl T g dRadT gar?

o HT &l G5 Bl Fb & [T HE-A1 6 IEEl &7

o T URYY ¥ JaTled B @l 97T g5 W B ad AT Bl &7
o TH IH 9@ &I T ®ed &/ (HeT 8 & AW ‘T &I & dd Bl

STENON 1 AT Hel)

TUZ FEd bl SURATT H O HUH G2 b IHE B B0 THH &
[0, &6 o™ & &l SEaRUT & AR gEo o W [Gegd o+ &
TS Bl THSH ®l AE9Thdl Bl

HAZT THH LI B

ICERGReCE

D )




gﬂﬂﬁ?l ax (Magnetic Field)
a1 FGSAT & A/ il T99% 7 eF W Wi, TG Uk a5 & AN gq
I T AT [oham ST ¥, 99 &9 & 91 &l YA &Id &l M
[ohdT &eTT 1 9 39 Uec] &1 3@ B oMU, 7919 95 H Phd & [0 saverl
TT 85 ® gEHE & @l AW G
o IE DI o HH IAS TIT?
o T TH 3T H b B & B FAABT BT Thl &7
T, YT B

Ty

T %S ®FT o 317 IH U ¢ad ¥ Afdal hell &l 39 ®ETS &l drd
Y U 3V g9 Y| UF NG B T3 gEE 6 U9 7| g5 Uh Miead
@9 9 ¥H ®7Y, TeT Al | Uk U &1 UGN Hih g3 & Ml [’ 0¥
®TS I7 {8 ifhd ®7| 3T ®FT &I 2l & S &l (48T &l Sisd g0
Te BTl 3@ Wirau| 29 7@avs 47 93 & el gd 9 a9l gd &l 37 Uk
A &1 M9 azul Je) Thal & TE-95 &l &I U STT-37e T ¥ 97
TEHY IE-GF | Tt Rufadt 9 & @ g3 -t feemen |
el &l
o UHI HI AT?

319 T TS Bl BCl BT R BT g5 HI BT T W] IE T
SO | 3R? Hh A &l 7T §U grdh bl Id el al rafd |/
|
o T FEHIT M TE &l [ H ®ig Uraad gam & () ?

FEHE BT B G5, 95 FEh 9 Giiaew T & 991 &, 399
TTe Bl 8l g3 &l STl fE9T T §2 S ofR U fen H ane? Rew @
ST, T 9 o HIR0T i 2
o i W HE &I Al I BN WU BT &l &7

e g, 9 &7 ° g5 T B Bl &, 39 9% & DI &5 b HE

gl

RAT@TT-2 H 319 Yeel & <@l gk & 1o BNl T g3 I [H=-19
Refol & 92 &1 IHG 9 BT B IHH e 9w fawiad Bl © {6
B & &l [E9T Tl &, Il U 95 9 T 9§ W I F 98 ol &l

TG T TV FEE b Aoleh HIE G2l RAfd & g8 §, 39 <
Tehd & Toh ST IR &7 (a5 I7 gadl &l 3TF 39 g5 &l &N T I&h
T ggd T WM W o AN A7 G Rafd § 95 % P &1 STI@rhT &1
o MUY FT G [hAT?

TN WRBIR QART Hefed [aa=or 2020-21
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L (212)

TFEE 9 T IE W AT FEBEI G2 @ GEE A7 gferor fem &
fed 2
o ITHN FT 7Y 7

9 STAAIEA 6 YT T eH s - M qobd & b gEbd o @l
gTfeRd (Fmed) Tk I T % SN Feadl &l 31 T2 &l ead H o125 37,
0T g & ST UHS Y W AT 3 Tehd © 1% U gEk b dRl AN,
=7 9T § g & TURYd Bl 1d: B9 %e Ahd € [ g & -
ST BT & AT gEadid &5 399 &id o9 398 g% &l oY Jedl &l
T HI 9l Bl W AT BY H 39 UhN Fad &7 Tdbd &l
TEEE G H @

Ueh 3U2 e hl 97 gU AUSA § TEhT &5 Bl A <@ Bl Headl
T 3l amed 37 fE9m 29 & & @eiur eI gl
o TEHKT &S &k AW 37 & &l [CI BT B BA T &Y qh &7

ST A & [ TEBE &= dl G BT B b SHART § qal @
ST TehdT Bl SR < {6 & % AW @l qdl B @l S Fehdl &7
[ eeems |

U%h ¢ad T UF HA%he BN affdel ®9 F Heu| 29 & 9 § 0%
B B T2 7| G2 % Wl R T Ui &l Terar 9 9 45 sifed
®| T TR G &el &l Sl fagatl &l Sl g8 Ush @1 @il I8 ¥
JeAT e TAL-STRI0T {9 9T €1 19 Ueh U greh &l 39 7@l I 39 Ul
7 o 29T TAT gd Qe a7 gd @l A7 2l 31 HFAH & TaH &
I gd % I T M & Sl gd W G @01 @ gel & 3
fag W 7| g5 3 TS9N & 37 Gehd w1l w9 TS o T ol 317 T
T fag sifed ®7| 81 Than 99 9% gevd o9 a9 g & a0 gd
d® el Jed ou| TE® ‘N I % Hih (@3l &l A=d g0 9% & S’
T AT S| 319 Bl UF agh 7@ U eFM1| 319 308 grdh o I 9 U 3T
fag W7 TE1 UhhaT 3evIU| I Uikl S gd & UTH hE [agel &l Wt
eI U TR &2 gk JE
o 2R S RE-2 | gertan
T E
o I T%H AL

dEAHI BT F T qAB
TR &5 @ BHEardl &l
8151 U e @ gl
AT &H 23 ol T bl THE
T FEEdl &Il &l 39 UHT
Tqgh TETT FEHT & T




@1 S9Nl & aAfe oy Y& & fRdl fag W &R T a1 T 6l 95 39
fag 97 =9l Y@ (tangent) % T¥TEY R 21 AT 2| ord: 29 ek e
g Toh & T % (oAl a5 W Wil g 9T T & i {S9T Wl ST
e T Y & @MU gg = (loop) TAT & AT Gl 7

T o Y@ g8 B¢ O UAdId 2l &, U9 e T@el & had [ad @l
R T eh el eRte ek Tk T T@Td g 87T (loop) AT & A1 Gl
BT, Hilh 39 JEd H H T BT dTell ISl &l Uled a1 o ar |
T P el IHd gl 3Hh [ I H B I & ™ § ued|

AT o 4T Bl T E SAdD B2 | B WA 97 (YAl & I1) TEI3i
&1 TG ATE T AR PO W W (02 T&9E J T4l gRal ) 39 @S
& 919 I e €| 39 O 9 29 vk | MRl Tehd & foh STel e @l
UG 3ATY® T, Tl e SThsTell & S T ¥ W 3@rell & ad @
eI ® T & STUelighd & 2|

29 TR WidT §3T & U 9 wel eIdl aiiieh &= &l drgar i ger
27 [ag T ge@dl edl &l

TH &3 Bl TP &I TR drgdl (AW) AR @ S @@ & EN
R T %Y Hehd &l TG &S % @AM H F HIT U ord Al a1 &9 Uk
[T 9 T fog 9 950 Il & a1 UAT &5 ST9HH dedrdl ¢l 241 ave &
T THN dd Heardl & 99 7 o T &5 § u% 99 (3aidfdd) v&d
F| U UHHHN & & arged (digan) @& 9 1 gl
o I BH TEH & & TIE (g U7 T b URHIT Bl B HH & Hobd &7
TR T - TIHT T T

IR § Ush URAHM b & dhl heds

7| HEIAT BT [oh 39 FEhT &5 & (hdl (65

T & % oEdd U od, [THHl eE%d A E Tl

T 2l 59 O 3(a) H @ W Rl A eam § B

et
b5

YYVYVYY

o o e
R s

Tehd & foh HB &5 7@ 39 dd 9 &7 Teredl &l

TN ! 39 91 § 39 (O W & &l digar &

YYYVYVYY

Y

A T AHT B A

Y

T & FI AT AT A SEE % o § 9 30
TSAT Il e el @l G # g Fedd (flux) #ad & 389 O F
Sy far ST 2

BT FAF, TEHE &5 & Uh Head o5 § F o arll &l
TRETAT I ST €| TE Tel & Toh Feaerd &5 § 39 dd & PH1d (orientation)
W MY ®Ar Bl W Rl 2H dd &l araad Rafd 97 & e Sl e
S.I3®E (A=) da? (Weber) &1 31d &5 @l dlgdl ol Traehid Tl bl
ST BT IYANT h¥eh ST 9 9 d foham ST Tehan €| Afe dhed= foha
T T & & @ aad &l 37 IA® &6 UF 3hlE el ol 39 0 aahd

-

Y



e I H (O aTed) FAHT bl &1 &l digal (strength) &ed & ddb0]

w0 Y g (9T 91 A9 strength) &1 gEHT T g9 (B) ®ed 2

A FEHE TR AT &S b a3 A% dld ad o el ¥,

T[T T T dedldl &1 B @1 grashid ael U7 (induction) HaEd 2
M @0 A’ &% 9 Toiee aral T @ 2|

o & % AT IHE ASHA T oI Il FAdd T BT Y

%%%Wmlgﬁaﬁaéﬂ%m@qdwﬁwwaﬁwaﬁi
e % &% & STIId l Tahid Fdd B Had 2l
A TEHE FART T = FAhT Fede e
B:%:> ®=BA
B TR T BT A 9a?/Hier??| 39 &l (Tesla) 91 ®ed &l

L (214) xmn

o THA 4 H U TRl THFE & a9 & (0 U T 1 G G
. . q 0 foh T &= 37 A e 6l ad
o 3 & Y@ & I 9 I &, S = 3(b) H femman
20 - T R 29 A &1 WAl A, S gEEE o %
TA £/ aAcoe | At B zl A cos® ERT| T9 FEHT T T
i TH G AR 9™ ST Fehal &l
3 . B =% AR /THET G
° FIET3(0) (T I SH 999 TN H @™ ATl 8, 99 qd
DI &5 & 1 BE BT GG 1)
)
aErB:Acosﬁ
Id H F o A T &l 7 U § o (a1 A1 bl ol
® =BA cos0.
o MG A TG & o THIT &1, dl dd o ToId T Felad &l 719 T
BATT?
o FERKT FHT AN BT FAFT T bl ETUNS &l UfTE HIH &
T TGN B 7

e H, S ZH ™ <@ b 39 GRS & /1 S9ANT &l
o T TEH & ANad FEBT &5 b Bz AR O AT &7
o T AW ANC & fop WM [F8gd =fcdl FH HM HIl &7
=Y 3|
ﬁl@ g | S ﬂ'@iﬁ'ﬂ &% (Magnetic field due to currents)
fopaT emal | 29 3T foh 5ia 49y § faegd 9wy yened &l § df
TIDHE G5 U Phd GEE odr &l Ig Siadied 39 Mwh - d% Jead |
TFEFdT BT & (o R of T Il a7 raehid e I dedl & 30

[I5gd 9T o S I dR¥ ERT 30~ g &F & av ¥ 99] &l
ICERGReCE

D )




(i) WY (A W) AR | qaiied 45gq qWT & FRO Iq TEHA

(Magnetic field due to straight wire carrying current)
- I

DL P U el o AN HH o 4(a) § ws
fe@mT o Us B8 9q| 39 a9 &l cad I
G| g U [Fere g & eqd 97 o § g9nu 3
AT | 3F 24 A B UH did &1 dR db? : e e
U AEl & Be § ¥ 3N Pe wuE 6 YA & :
fqUs § § 29 Ul WO &0 {6 dF SHearer
fafd § & o7 =vg & WY 7 &7 a7 & el
T &1 U fag 9 g 98 9 AE 2169 10
HE G2 & W% & IRl AF Oy 99 T
T U TG ¢ b ZHHT (JATRT 99 ®) BE g
T @ (coincides) &l 3 (AT 9 dlee) Tei &
gy | IUENT &Y S YT ydted & (Rad @
SO H) 9FT a7 | § &7 JdTied e @il 2l
o T TE Bl fE9N fobd UhW dgwdl &7

T &4 € Hehl & [oh IThl (G g U7 T49f Jmatl il 371 2ral &l
o dF & AW AW B o3 @1 i STHId bl &l &7

MisT & 98 & A 3 gl o &9 e | M ged §
foh 1T &7 YU 98 Y@ &l &l T R | vared &M ar
foragd 4m1 & &P T g & T B T 4Db) AT o e e
4(c) H =orfar T BZEE gt dF % dnl A @R @l e faE-4(b)
e &7 &1 ST Tehal 8, 9 a7 H oW ydied & 78 2l

o TEHT o W & (Bl [dg W FEHT &= YO wl fEem

&1 Bl &7

Ife 4gRT SeATE? S @ 37 (UF I d1e? &l 37) Jared
A 8, A1 gD &5 TS @l {281 921 &% hic &l [Gaueid gon

§ 2T & S ot 4(b) | femman A 21 afe Oy Seatey A a0 & sher @ e an
3 (ST & 377 ! 9F) UdTed &dl & a1 grahia ol Ja@ns Fr-4(c)

@l [T IS1 & ®lic & 9 o § 2l & o T 4(c) §

fe@mar T ¥ g% gEwd & e &l B9 B9 T &Y :JSJI>>

fer4(a)

T §7 g% aifed w1y % o % W F o g amen oo
Aol &l AT Y [F8gd « AW ol i &l 39 e 81 Ay o/ 3%

T 29 Ve Uhs 1t SNl faegd O &I fEon femman g, v g (\ —DD

g% Sfal I el @[S9 Wt @l o e ()
A(d) ¥ Te@mar & 2
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(ii) JATHER FUTH W Taed IWT & HFWOT TaAhT &

(Magnetic field due to circular coil)

T

Uk Ahal I Taell aiedl o o 7 q%e HITaT (8T &
3R 2@ Aa W & 8g gl (F-5(a) <€l) 91
STEE A1 BT AT (24 T TS § F 9fats sl dan
@ 4T 597 gAY 99 98 Teh Fusdl ol @il =t 5(a)
<@| AW % M [ &1 Ue e ¥ 2 g0 9ed1 | oIS g
e AT ®¥ek 9T yded &1 U Jaadhd G bl @bl
& T I FUSAl &k b T 7G| HEW GE b & 99 W
Ui ¥ fdg @0l SaWT ®FEE @ S H H Uh 95 99 T ST S
g @ U| UAT & 99 T ®id Ad od doh 79 ddhel &b aed & b a&
T UEd TU| TET UEHAT FUSAl & S o GO9I el 31 At @
Sl &% T Wid| AUl IR HUSAT H & T ard 2| et & d
T foT0 0 1= Tagafl & U o7 927 Ulhar gedil 37 Y& @l 31!
JATHT FISAT dl &5 J@ a2
o T AT FUSl &b FABI & HI G qdqT Hohl &7

T8 N IO B G2 o Fohd H A1 S Hebdl 2| S T g5 FuSl
% S Y T Al E,TT T 3T YR BT STAAIh &7 Thd & HT b T3
fora fesn & g7 &7 Rer 21 A 2, 981 FUSAl & B0 S JrEdhd & @l
29T 1 ST 2| 39 Ul & &l G FUSel & dd & aadd 2rdl &l
o FHHT d Gz TEHII o hl [ FT 9Tl &7

HHT T FUSA! & [6Al U IS o HM W 3i7 G5 &1 Fobrd el T3
% T gd G & < Sl FUSAl b A 2Nl TH AN © [ GeT0 gd I
ga @ AT SR o 2T &l g5 29 Uer g9 Al & fh TR A0 ga

FUSAN % TAT YT Bl AW E| T BH BE Thd & 6
FUSHl & BHIUT I~ gD &S bl G AT

4B B
B A7 B B, T FvEAl § A7 A R g F we #
0 T Feu () 211 2 AT S e g
(FU=ell o AW @1 7 BU)| TG ISl § €T Bl &9l

S f=-5(b)

L (216) X

T2l o hIc Bl [T | (3feromad) =1, a1 Ul &
FRU TA FEHE & Bl G A% AU A
MIE 7 BT &l FUSAl & B S~ Fhd &5 i (S9N I aTed e1e
% W @1 IUENT ®Ph AT @ S HehdT &l 9 MEW 39 UAF ©
Iig ST 3T aTfes 21 &l STl bl €T &l [G9m § HIS o, af STTIeh
FN[ST FEHE & @l G &l A7 Jad &I ol
= 5(b) H TE® &= i &9 & STadih &1l

ICERC IR CETS|

D )



(iii) HAAEE & FOT IAq~ ﬂ"Eﬁlﬁﬂ 2| (Magnetic field due to solenoid)
T
Uk AhSl Bl I&dl o Sl The BT T Tl 21l 39
® Tde W @ T W Bg g\ J9 7 6(a)
fezaman T | ot 6(a) § fe@mw sgEw el § § ard
%1 AR G %Y TEH Uk HUSHl a9 Sl &l FuSal
% SMI I &l g 9 =d g0 ded1 9 A2 3| feg I
ik FUSAI H 4T Ualed &1 31d e i Wi dh?
9 FUSAl & IR AR ded W ek | 39 AE @
STEhT S| BT &l Tde T HHGE AT (A Bl Bied
@) @ S Hhdl &l
o T TR %l BIeH HHaE To H ST ol ST o & 87
30 @l FUSAl Bl ACHAS wed &l Aeas
T T Al BT & Sl Uk §¢1 Ush i &5 HUSleml
(close packed helix) ¥ fT9er g3 2MAT &l A@MHES
T T BT &7 B = 6(b) § @1 I Hebell 2l
DT &3 7@, T Ueh AIAMas 17 Fared &l
AT &, U2 gE® Bl JEBE S TEe ¥ el
Sl 2 39 YT J Y@M STl & [ A@Mas E7 SO~ gEdE e ol
[E9T &1 9ar |1 aIfe &9 & M9 H @ A1 el &l A@Has & 06
T T ga % 99 ST g@d 9T Sieml g9 % T Fder &Yl
TGS & de? T W alell &5 &1 AdFas & 3 91 A0 =dl g5
g4 @ (loop) &1 T HIAT 2| TGS & AT i ST &5 @reT &l
fEeT T7 & afeor &1 R 2 2, Fdih AMEs & a7 I8 39 i &
I Bl AN TN 2| 2T U FEdE o @ g8 qd (loop) BT &l 302
T % fog 1 T a2 B
T 3 o o AR, T & faega am gaifed 2l &, Fahid & S e
2| A 3T T T 16 T Al 3T [y ST T o I &2 o
o T EM & 9 [Ggd IR & ™ S alel aF ek & § @ A &7
SET |
T AR W 3R 4R @ T 4 aR ® T 9
(Magnetic Force On Moving Charge And Current Carrying Wire)
| ®Se@7 [
Ueh SUE ek bl Cl.dl. & Ue o I AUl ST T STl [hal
3T &g Tohd & (6 98 97 399 fa%d &1 T £l
o 397 fagd w1 & TW?
o T U W UEdH Al I@aSl i T &8 JHEd & b & o
oI 2l &7

TN WRBIR QART Hefed [aa=or 2020-21
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q

TUZ FEF Bl ¢l & U T P« A T BT T T @ B
et &1 39 a1 &1 e &9 & @0 {6 TaaeEl &l Td 395 grad G
S gD & H U Bl €, 39 YAM &I ¥ aF 3edEUl UM 39
e & HIUT 1Al & fob TEahid &t T dId gU, A9 WY Uk ad AR
®HIAT Bl 39 ad B TR g9 Fed 2l
o I BH YEhid & H T dHd BU A ZNT WA BT T e bl

. MO &7 Hohl &7
X, B &l &9 &1 g% T
e Fe & qMT 6 U ‘q° 3T V' a1 9 gEahd o ‘B’ &
X X X X mggq wfd &vdr & o9 77 § T =@ gl
X X xox ®Id &0 EY W TEHE a9 & §ed Sl A Z1
X_X X X 1 e 1 Aebell € 37 39 4 T3 | = o
X X x x Gzl
Ay F=qvB

3N gD T T AMEYT ‘q° T AT g ad & o0 JHIehI07
F=qvB &% 3R 98 TH 94 T&l &A1 & 79 AT BT I 9T v’ I 39T
B &5 B’ & fGen % @awy 2l

o g gD & ®l [G9N A AT & a7 & ard ‘0’ HI0T & dl, &1 &H
SMEYT T SR gahid dd & [0 Bz TR THIHI0 & b &7
YRR AT I8 98 fohal ST ot & Toh STd gasbid & &l (39T 31 o

% o9 IS B0 1 Al SATET W T ol Dl G AR [&d1 A1 &l
F=qvBsinO

TG AT TR & b TR T BT &, (TEDT & dI el Qem
T 31 & o [a9drd) a1 0 %1 T S &1 Sl & HYT & FHIBI0 H 0 &l 7
I & 3AfT sind = 0.

3 YT TG AT JaAHF &3 & THY Td &Il €, df (857 a1 feom
T 7 & &l [aU9Id C9 H) 3Th9 W B ad & Fel &l

B &= | T B T AT T B 63 A TahT ad bl &9l
ST ®HIH BT SHI U T A T &l S99 &lfed 21 &l Sf@dl &l
SATAST & T I ST H T AR 3G ST Sl bl TG o= dl [&9m

L (218) xmn g g




Y A2, 99 3F[eT FEHd g Sl S9N &I ST &, S = ‘ .
8(a) ® feam =1 B 9% O naer & AT &1 {9 R e
& 919 foedt Ot @ ot Rl § @] 2an 8| g ad @l
fEom =R AT & I 3T FEhIT & &l [C9, a1 & &
I Bl &

AT Bl &Y % g9 & SUENT 99 B 1 § o9
AT % AT i T Y g o &l fem Uk T &
@Ead &l &l 9% | 29 9eR ', Cafg ol (forefinger
or index finger) 3TAST &I T &I 3R NI HIAT &, T
(d@rr 1 3T middle fingdr) g &5 &1 9T BT 9Tl
g, 1 37T 99%E g &l [G9N &I 39mar &, afg 39
STl &l 39 T9E @I Al ¢ (6 d Ush g & @ aad &l
St fob st 8 (b) @ fewman B

Je MY eMTE9r W @] B Bl
e FABT & H A ®HId T WNAIT W B HIT 9T

DT T Dl ST T BRT?

TEd ATAST 99 B I ATl g bl [G9T 3 dil ZHE
q1E 39 TS9N @1 Ieel gAT &) Ig q97 9 g9t W@ & %:%g);;ﬁ;gwﬁq
I ATl FEEhIT a bl [T BN

AEY, AT H0T T B B el Ueh I bl IETE01 2| Rr-8(a)
Jael 1

Teh TSI &1 ‘q” URT e &5 B & @ad ‘v’ o § T &7 78
Tl 9 P B SR gHaEty S| st
Zal : B9 HM old & [0 &3 &l 39T Ul % 31SF & ol faf E-1 § e /=0
T 99 HUT 97 ARIUT g F = q v B &N &9 T & b 39 9 &l [G9T 2Hem
o & TEad eIl &l ST BT g qN 97 T &Il §
3T Al &0 W B B AT gIRD T, BSTE
g (centripetal force) #l 7€ M HIAT &l

X

O @AT g J1 @7 e R »

A ¥ o i = )

MV :

qvB= .

il T 7 o A T A x

®UT &l auaTE; T = 2;“

T % THIEIO H r B T 7@ W EH

2mm .

T= Bq T |
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e %

o]
[
Il 3% X X X X
= |>¢>¢>¢>¢>¢>¢|
PR
XX X X X X

o I & T4 [95gd e (41T &I @ T ad) qR Bl T=hb &
7@ AT 2

T T AT [G5gd 8RT % ¥4 °d &l B9 SMd © 6 Tdd AE9
BT T BT TFIT HIAT 8| 3T &7 & T Al i (AT TaH SEsn
% THE 9 a1 EaT &) e g &l YT Bl & 99 39 g e
T T A1
o I T JABY &3 AT T U, &N of A a1l a1 T B B ardl

ga%a ad I S BT T &7

T AT € b gas o % ava? & & GH? g HIH arl e
A T BI5GB a0 B el BT STd: a9 & B aidl ad I
% TIEY BT &, 99 39 gabid o &l Q9 | & @l o 2l

12U, 379 &Y [9egd e (W S ardl) J3d 3™ dR U2 ®H &I dld
Ja&E g B Td &Y, T4 AR UF TG99 gab™ &5 ‘B’ & @waad 7@ &l
T8 ‘B’ &l 9N U & 372 &l 37 Bl & 39 ‘X | UHQId [6dT S1al & i
ferr 9 fewaman o &l 5 T & L as ditbd &) $Ad: @ @ had L anT
Z gD o & 3TS7 ol aF & 1 9N & & de &l H 9 ¢ 6
foraga omT F A SIS ® M Bl TR ¥ B ¥ ) of: o fopEr an
q, [T Hg 9 ®ed © T & gl

U AN T BRI &I Al dd bl W I AR ST AL &

F,=qvB

gaBE &7 & AT Fol AN o Q Tl I [98gd a’d ar T &R

HI A I Bl I,

F=QvB e, (1)
el & 92 & Zrml

T (Q) TART G & Bl YR &I & [0 [
T A9 t BT 1 U0 F Ul &Y Hohd &l

ﬂ

L L
; == V== )
—— v t
= I B A (1) H T W
L 0
1'& F=Q(;)B® F=(T)LB (3)
Ao T Bl &l
Pm A E 5 2 aw e A A aw w
W%aﬁ:l:%
I &1 9 90 (3) § 7@ @
F=ILB o, (4) 9T T 2|

e : ge T aff TE 2T ¥ A faagd 9w @i e Jas e
o a2l ool 9 6, gaehid a¢ & U9 H T H1 G o Hohd 2|




l- i I @ EE § gabd &5 &A1Y 9 HI0 G91dT &, df a W dE
H¥ AT g foh =T 2FT?

9T o6 9T 1 9T 3R Jaahid & & a1 “0° vl I9adT &| 79 faegd
ATed dR W 6 %I ad ad Bl T4 G SaRT e [6dT AT Tebell 2l
F=ILB sin® (AT WI &7 & ™) e (5)

o 7T HDI 9T Y TN HY Tohd &7

3T EMfe &Y & 99 & SUANT &Ik ¥ T gadhid ad i [S9T Fd
®T T &7

AZT, Ueh AT 3aT {a8gd aed d¥ W g% ad & T91d & 3@l

Ty

Uh @hsl Hl d&dl @l T T @hal &l &l BS @0 e Ha9 147
faye (split) fpa T
T WHT H A d1d &l a7 99 %7 a¥ & & FEg oiF 3 diee & 9edl 9
A feu A1 2| faegd aRYY ©1 &2 9% H 9RT Ydied e il 813 Uh
319aTa (horse shoe) TwEd dd &l AR & 918 @MU oAl fa=-10 § feman
T 2
o AW W I UV YT &7
o T fopw fem & g2 Aram 27
CUIES B Bl T ol o e e e e [ e
fEom S &
o T HEHIfieh B H 3N fohU U qRumH
gﬁ?mmwmwﬁmw ==
;
AATT T T Dl 5911 FT ST HSHlcT
®Y H SHM @ET T T, UG o fera-10
T 9 FET Tl T9F b ¢ dI &9 qEd
NI 3T a1 &l PdId SRaUl 4T &l ST 9edd? JarT &l ged|
o T Ifed BTY &I aH d¥ W Jahid &= ENT AR a9 g &l
a9 @I e HIAr 87
gifed 21 & M9, gao™ &5 § 79 g0 41T d9ed a9, & &
SR a1 ol (91 &1 S &I H Tl B2l &l I8 AT o B &b BHIR
% ARAT B H FerEddl T&l Hedll
o T 3T ITH HIE BRI & Thd &7
Uy Rafd @ & &Y 99 97§ ®E 9T yaied el 21 @ &l 99
qredl o1 (AT ) % BT had qahid &5 &l &1 Tdd grdr 2l
g dF § 91T vaied g € a1 98 € 9 gashid 85 Il widl g1 gt
gaHd &5 U g8 &l e (overlap) 7 Udh STHA GabhT &= &l
0T 3 2| 32U 34 @ 3anl &< &9 § |
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FrE11(a): ST9TAT FE F FT frE-11(b): 37 FT fr-11(c)

g@ & diT a7 En AT T
ST Fraeh b I7 3T (AU g & a1 gahid & &l [ 11 (a)
T 9T T 2| BF el 6 & [ A HeAle BRI & 3Ta7 Ja9T sl
Z| A7 H W UaTed BF & (U9 % ore?)| g€ ot 11(b) § AU Er
FABE &7 Tod= AT &l 3T B &7 T3 Bl TI@IbT Pbioh TROMHT &3
T @I g9 B S Tehd & 106 17 % 0T A &=l s i fEm
T 9T H (AR @R h) SIAMIE grch i efsl TEIs wl S 4
T A7 @ A Bl a7 & w0 dahiE &5 T A 91 H (AR
@A &), ATATAN e AT SAA Gahid & @3l o Ui Gor
T BT Bl AT S AN H Fl gahid &3 did &7 & 3T e 9 | 98
&f107 BT 2| SAMT a7 & dnl A7 STEAN gamid & MHd &dr 8l 39
AN a2 @l = 11 (¢) | fe@man T 8| 39U 9 &for &l @l
3N T B BT T Bl €
o T AW HI IE FPohid, e &1 & a9 &% AN S U MU gaabig
g i 9T § HEl g 87
o T EMI E 9 UH YT A6h FUSAl Bl Uk THM gabE &5 § T
ST 27
o T &Y 3 FM & SYAN [98gd He? a9  H &7 Thel &7
SZW 3T U & I &l @i &1l

w MR (Electric Motor)

foggd Are? @l & JOTell @l 99 &6 MU &H 9T
qed FUSAl b Adel Bl THSHT N Al (FI=al) UH THH
Jashg &= § T g8

P

Ush AEAAEN FISAl i Heddl BT Sl U THH

gahd &5 § Tl &1, SAT [ 12(a) § @ T 1 9y

b

]
' quf 7 dlieh HUl H Bleh? IR Faled &1l FUSeil § G &l
feom for 12(a) ® fem@m T2 3|
£ e A % YA AB 3R CD gad &5 % A1y F-
T i (B) AT HIT 91T 2l
fa-12(a) 9 e 27 b 9 SHIT gadd &5 T THRI a1 2|

L (222) xmn
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e T AT AB 37 CD W A& d a &l &9 (=l /1) 291 Fahd &7
GaHT T ®l [E9T T BT o [T e 21 BT a9 @R St AB
W BT g, gABE &5 & THE dEad & &wal & JF CD W gE
gfede & & 2
o= 12(b) 3@ T2 s Suet 93 @l fa@nd g dian a1 g1 BC 3 DA
YT U7 G geedl Jedl &, difh I &5 § HUSAl ol Te-3Te Rt
Y ST 0T ATl £l
e BC 37 DA W aa &l fg9md &= &ff?
BC W, 99 @ FUSl &l HUY @adl & 3R DA T & 29 A
graar &l
o AR FUSAl T F ad (bl N7
qTEd] gaHE &5 & BT, AB T ®E &I arl ad CD 97 & &
Tl A o FIEY ST fqudid fEen § B & it O femat § g6
R &1 92 B3l &l 39 i & T I 2ial &l 91 Jebr BC 3 DA W
® BT ATl Tl B AN 9T 9 BT & 369 BHIE0 HI 76l & ol $92 &
Z| AT PUSel W Pl a 9T €| g FUSHl H ol gU A Bl €, T8
T TG T7
v o FUSH YUH HI HIl &7
EH TEEIV] & I 9 Uk diqd o Gahd &l @l & ar |
ard T @ahs 97 21 a9 & & € o YRHT § qHE 90
Q9T ¥ Ta9eid &t &1 9| § 99 2= feon § faudia I &
o a5 12 (¢) ¥ e S g & &l STa-3TeT [hrl 07
e T BT AT T T TahT bl HOM T T HIT &l Sk 39T
Rra-12(8) TE AFAHR FUsal | femEd (clockwise) fom 7 gl &,
HlTh FISAl ol & el W T g O ad JH B

T 2|
o Mg PUSAl H T ddl 9T %l (&9 STURAfdd 78 ol Ul & HoH 9T

HT q9d 92d1 &7

Iie FU=ell § 9RT &l G F &g gRaay = a1 I i Fosal H
@ 3R TR RAfd § gu &3l &, (6 38k JA2d & Bl 3R aHmEd
AT &l T3vg 319 FUSAl o [Tl O¥ ad B &Id & o el aral R
@1 faudia fGom | 21d 21 o1 a« 39 ar9mad (anti clockwise) fEom 9 gA™
&1 UAS B &l 3T% IR WET FUSAl Hh Al & HAF 6T armEd f&em
Y FHT @A &l I8 TAT & Il TBdl €, (S IR Sl &9 gEadl Tl 2l
o T T B [T FUSAl @R A &Il 787

afe qated gl & ame, FUSd § 9 & 9 qee &1 A g, O S
T & TSI F T 7l 72| 3TT: I Ui 3T &0 % a8 FUSel § de arel
T &l [E9T 9@e & 9 dl FUSl aidl Uk &f &G | ¥ &l e
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o ZH EH HY U HT Ahd &7
o =H U & & [ o 12 (d) 7 g9
B AT &1 991 B, 37 B, &1 THE A S
gl 2 FT BT gl T FAET A &l FUSel &
el @l ferg F C 8 C, & st o &, S
FUSHl b WU-AY FAd &l YW H C B, &
e 9 &1 § 3R C,, B,% T H B &l
ST UM & aE g9 T {Aq T % 99 H
T YBTY 3d & b HUSAl § I &Y ga drell
T &l 9T U Sl &l &Y 379 9O & a6
TAT BT El 39 U FUSEl b GO bl S9N
L= AT HHE Tedl wl TE ey e & e w
[ i ofadn foggd HieY | f9gd Sl @ dits Sl
[_\J a1 A B,
N CEE I

g Ugl o [9egd desd dr &I dle Uk

TN da%d o | @ g dl 98 g9l el

o BN & 7 (a1 faegd 9w Waled [T & FUsal &l gadd & |
AT AT &7

o TIggd amT B TS BT £7

forega gt I

(Electromagnetic induction)

| ey L

foegd gae ST &l @iel g1 al9el 0 32 3R & & @dl @
ITel YA G2 ST 21 afetd, 379 89 399 J Uk TN &9 &l T i
2l

FUSAl & [0 &l Uk Hde9fie 3He? a1 Ted=bie? ¥ Se 59T -
13 9 M1 T gl A B9 Teddme? ® 93 § ®iE g Tel aEd
ik 39 9F9Y H ﬁrcgﬁ ded dd (electromotive
force) &1 Y@ BT dIeU| 319 IC &H Uk U8 JEh
T FISAT I AT T UBN had & (o gah Bl I
g FUSAl % YGE B, &AM o1 AU b JTH-H
TrIH FUSA Dl 3 T BT &, Ted=mIe? & g5 g9
ST & S AT € fh Ul § YT @l g8d urY &
T eeAMe? Hl g TAdT T8l © 916 g G ol
ST | 2| A & Bl USHl 9 &7 gl [&d1 g ol
TeaAMIe? &l 93 WY § 99 A1l & 93 fauerd f&em H,
ZHHT Aqqd © FUSAl H G &1 98 faudid fEem &l
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uRY & T

T % TRAT T § I1E SV graeh o S gd & RN U9 I1E 29 afefor
¢ % SUAM HY Al JANT H 99 B HUY aUH (60 FGAF & Bl &, W
TeeMHe? &l 95 &1 A9 [auerd fGem | 2rar 2l

TR 1 S ST geM T I8 o1 THeN ¥ HeEal Hadl & & 996 i
FUSHT I AT9ET T T FUSell § 4T Tellied e Tl &l 39 9 &ls Bk
TE1 U= 6 s FUSHl &l 3T Td &7 78l € a1 ISl g &l 37|
wE F W

“Tq I T g2 ISl IS BT FFd H @ar g Bl g,
FUSA § I I Bl 8l

Iz W2 & M9 @ U% a¥E H sl E

S 8% THYTRT &I URA 9W ®ed & 3R d8 URd [9egd ded ad
(induced EMF) 2T ®=nfud &l Sl &l UFd 9T Ut &M &l I8 "el
%lﬂﬂﬁ ga® I 0T (electromagnetic induction) HEATAT 2|

%%%@%Wﬁﬁéﬁg@aﬁawﬁwﬁaﬁﬂm FHUSH
Y [95gd 971 = BF % [0 Saerl &l 39 98 Wl ¢’ T Fusal o
JaHT T § Joll T uady § eifee Ua W 39 Bl § a1 resd
[egd ared ad =il &l 39 "eaqul 924 & 3fawied & a8 a4 [95gd
gaohE IO & W wEAiad A A 39 UaR ©

“uep g2 U (closed loop) H T+ IR feregd ae® a«@ (EMF), 2894
T UF M 91 gahid W H UREd &l &7 & aia? g 8l

T qedfd H &9 39 39 YR o Tehd ©

U7 EMF = gaea S | aiads/@qa

E=AD/At i, (6)

T FHIEHIUT HI I Y07 T I Bedrdl & el O (%)) Fuedl § TG54
Tl & A foh @ Uk B ¥ W Feldd &l Ale Husell § a1 b NE
Bl N &3 & I3 %o &l 919 N @ 2l

OP=N®, e (7)

AT T B9 IR [9egd aed g« A1 URA 9RT &l &9 & adl
TE1 il T SEeor ¥ 2HE a@ fh U ¥ Us YT 4rT I Bl gl
o ITH UWT I &9 T 27
o T Y faegd I SROT & [0 HaAl H2equ] FIGEid @R T Fehdl o7
Wt & Fw
gl | foegd dae IR0 I BT & AR i Sl [9egd el |
qRafad 2 gl

oy, famr ¥ 239 w99l &4

T T & [0 5Td Uk 298 ek i, SHeRl I g FUSAl dhl AT T,
FUSAT dl ¥ gehell ST 8, FISl § UPd €T 3PS 21 STl &l 9 {6
FUSAl H 9N 3V Tk & Il gd & AYe ¢@- 97 [A0Ted ¢l a9 I8 9l
aresdh @4 (loop) U Twadh &l Hitd B HIAT &, [Tl a0l 4d, 3U8 Tah

TV ARG TART Hed 1davoT 2020-21 @_




@ % IO Y & G BT &l 39 RAid ° 308 gEs
3 FUSA! BN HMUT HIAT &l T F& e Sl urd
FAl &l T8 HeAT Hal XeAu e @ R 2
3T BHWT S9N ¢ o6 URa emr @ feen aferomed
! Il &, 98 Td £l 3T Ul § S Ui ST
LN A w1 oM, 2= e % IO g9 % A arEd B
” aifeul 38 Rafd | Fusell & 3¢ Y9 298 I9E h
IR 4d % T 2T €, S [E-15 H g9 @ 2

9 T0Z Feh BN I Yd FUSAl b I Y hl UTdehid Bl &l 3T Afceruor
g I7 o9 UM & [0 29 $B HH &1 F| T T 61 T a8 B
(T B BT FUSAl § [9ggd THatl § uRaidd 2 &l 39 Jer fagga
GaDHI WO H FHoll T2eI0T B &Il 2l

319 29 92 Rufd dEa € el av2 gas @l FUSal J &7 gl forar S
z| 30 Rafq § wusell g &l Td 61 [GE &Il § i Aid Hal &
[aegd ol | 9RE 1 dgiad el | T8 THI BId1 & 79 gk Bl T
¢ HT IAY PUSH b &I ¢ & T Bl &l
o T AT FIHM T bl & (b 3H RAMT H FUSal URT 41T &l faem

T BRT?

fyad = T Fusedl § URT &7 &1 G9 arHTad # 89 Afeu| W g
4 T4 Pl gAR A Jel §, FUSl Gl | e @l [ el § o
T FUS! AR TR Hedl & ol 98 AT i BHI [ Bl &l

Y.L
,%zﬁ
%\}

T8 WIS &1 Wl GarT @l 5l

Wl o MIHMER, CURd 9RT UHT €9 § Ukhe 2rl, Ed a8 Husdl
Y AT § qRadd @ e &
o TN BH Full WAV H | % U o [IT Bl AT BT Ahd o7

®E & MW & AN BT

32U B fOF-16 & AIAT
IUHIOT FARAT HI| Ud A
ST (Ted) TET= dTeleh 2l 2,
ST U% 99N d9%d & BH U6
T H [ Hie? @ A = B 2
TH U TN Al s 39 a9E
UhS T ¢ (o I8 &l FHIIE arl
% g | 71l (e 16 3d) 9=
e O H UF Iea-dme? ol
SIS 7 9RYY I HId Bl 3T Al
%19 A, (B9 dI@w) (cross

ICERG IR LT
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conductor) T FH AT & HAFIN 7T &A1 & arl 37 TR ol 8,
TeeMEIeY @ g5 Uh 3 g9 Il ¢l

i IE hid q, alfedl AP TIHRET AT 8, Teaadie? &l 95 J8d
% I faom & gar &1 A b e Ay @18 SR s Hied &l @ dd A
t 9T H AR AT | T TeaAmIe? Iedich RS § g8+ arel 9rT &l
HTSAT 1 E9NAT &l 9RYY H 9RT a4l URH BRil S 99 H [9egd e ad
Bl |1 {6 I8 EMF ‘e’ 8| 3ol H2e1ul 1 [9eeid el & (% faegd ol
(ST fIegd waTte | 31 &) 39 &R 1 YR BT 91T Sl 86 shid Je
@I TIHM H {opa1l IS & 30 AT |, 9 @ 9 0 %I el Hd
2, 39 SNIYd g0 garT f6d1 71 & = Fs 98 & & {6 [ Hie? & Hid
IR | H [ THRE &l 97 Jaiied 1 76l © 3R %9 aa? gamd o § 7@l
BT 2| 39 I & AER T
o I AU &F B TART 19 dF W ANINUT d« & WU F =AU &7

T &7

0 M & b 98 Bl &% a9 8 (qHIR70T 4 9)
(U1 220 2E1)

FATT, F=BI  eoeeeeeeeeeeiens 8)

9 G & VYD a0 & [0y BT ded| 39 AWUT g &l f&G9m
T 917 § H g8 Il ST 6l fG9m 99 &A1 €| TEl 29 gHTHE B 6
& & B9 TANT M ATl A % (M0 a1 T HE [Fegd Sl |
TEd S &l T fRar T @ T g3 qanT @ A S Heedn B

W=Fs=BIls e, (9) (THIBIT (8) BT TUART HIch)

9 B9 1 AR %l THNR 9ddi & TR UR @ &, 98 U U7 98
RYY g © S Hiad " 6 gae wed &1 9 TEdl &l oF SE-o
TH HI a7 I dTe SiF TR &, a9 (S TH 9T A7 i aray o
@ &2 a1 91) &1 e=I%d °¢ ofidl & 37 o4 § J Fed 9 &5 & ol
T U ®l ®HT Bl W T I S9TT SN Hebl &l

AD=BIS s (10)

et B &=l [s % oad &l THIer (9) 3 (10) 7,

W = (AD) I

THIBIOT & SHT AR At T 9T & T

W/Atzl(%) ............................. (11)

%@:ﬂﬁ gTferd, P=IT

FATIOT ARBIR SdRT 2o 1da=ur 2020-21

(27)



TH A © fob faega aiferd, fIegd 9T 3R emf AT dleest @ U BA

%az%ww@rﬁﬁrEMFésw%l

foagd oo,  P=€l oo, (12)
TH YR URYY § IO [9egd 9ok SR EMF @R f9egd 9nl &
UM% o GITE7 &1l 2l 39 U 19 a1a? &l Uk hvs § JPeh H Ugad

N c o < o o AD
i FHall [F5gq ST H g8 ATl & [oraesT (17T 1) 719 (E)I%’ e

FB Tel died Holl BT G 2
BT (9) BT At T fgqifad & & =4,
W fS Blis
yriy iy el (13) uTt Bier 2|

el s/At 1T a1a7 Bl A I E9aT 8l 39 vl Tehd &l ad

foqgd afed P=W/At=Fv=BIlv _ ... (14) ur< & #

9TferT @1 & 3T T &1 UM% 9T el S Febhdl &l THEH0 (12) 3f
(14), 9 =5

W/At=¢l 9 2@ &l

BI
el=—

sﬁﬁw%e=§

¢ (Wb)

e Mqgad EMF ®aardl &l S7 a1 g31 T8I0 |his &l W30 &l
am 7El &, #ih 98 a9 (loop) ¥ TFETed 7l & I8 J&l SUartl & 94
U AT UhdH gadid o= | T &2al 2l

FEU URd emf § TEFIT $B 30 |

JarEdl 1

400 B 9T HUSHT b 3TET JahI FAdd [T

0.001

g e U 99 ¥ Uiq 2Y & WU gedar gl

P el § A Afehad EMF &l Tl Sl

0.0005

H AT EMFH t=0.1%. ¥ 03 %7 9 &g

0 0.1 02 03 04 05

L (228) xmn

rE2 —t(s) T E?

#d : 8 U I & AN 0.1 60 § FUSAl
& WU gabd e § 9814 0.001 Wb Bl B2 % e e g3 gam
e fohaT AT E,
NA®
T Ar

€
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THEIT § THT i &l 7@ T

400x0.001

% & AN t = 0.19%72 ¥ 0.3 q%U2 & I FISdl § H Jaied

Jahd FFT § g I el 2|
IqET 2

39 IIA® HI @d1g ST I Sl Jaehid &5 &I G & awaad [Gem |

10 ©1./9%0= & o7 | T &Y 721 &l gabi™d &= &1 201 0.8T &, IfE I8
a7 & 4 8V &l emf YT &HIar 2l

ol s g B =0.8T, v=10491/d 37 £ =8V
T € = Blv &1 I9ANT &3 T

8 = 0.8(1)(10)

| TTAh @l s = 191, = 1 Hie?

e F [9ggd JIHE IR0 F FB ATAE

BAT AN AR foegd gawE I gl

A9 ST BN foh GPeTr ST (security check) @& ST @ &1 UF a3
Y @S Hiad (FUe) H F T2 92d1 & ol U 207 AC (FATadn)
a0 &3 A Bl &l G &0 @E Dbl B "eagul L@l o A1 @
2l 1 a51 FUall § HaIge gachid e Jarid el Sl & 3T FUSal
H HagY gabd T TRafdd &l Sl ¢ 37 FISal § Ied= IR 9rT
H A =l a9 Il &l

e ReRrE? fdest ST &9 T g9 & [T 37 618 ATaS &l T &
% foro #7a €, faegd geeig o & fgeia w Em wrar & g9d
W@IREH & ¢J &I Uh CHI &l & NH T @Rl AFES &«
(coating)ﬁm%ﬁﬁ?mwﬁﬁﬁ@ﬂﬁaﬁﬂﬁww
Fiferes BIAT E| I < @l a7 &l Uk Blel FUsSal o (27 Fars? &
ol ") IR gHMET ST €, <9 & EaRT 30~ ga@d &= qRatid &l A
Z, TE TR BTl ISl H R IA & ®1 B0 a9 2|

ATM %12 &1 SN &7d T, 9 &9 9% dabid Ixil &l Th The?
(scanner) § ¥ WEY (swip)Eb_{?f g a9 &\ ﬁf{iﬁ EEEIR] Tl &
g &1 SN Y & &, A9 Al iR f9tere 9 =af S|
Z=a9 wd faegd ga%™ B IR0T & [Hger W & &3l ¢l 91g & Uh
FUSAl Bl S7d Ade & A/ @A &l IHH TAEl 97 Jaied g6l g,
STE9 Temedl, gas o 3= & A1l &l G 379 U 97g &l B3
(pan) 9T &% Y 39 T @ &, 39% Ad B d&adl g1 qabid &
HSE &I A1 Bl T T HIAT € AR 299 URd EMF 3= &1 Sfrdr
| s HSE Uk o1g &, Ud EMF 3d9 Od &WT 3= &ear &l

TN WRBIR QART Hefed [aa=or 2020-21
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L (230) xmn

i BTl dT Tare g &, 399 dedl g2 Jd &, 399 (pan H)
THT I ®BIdl © SN 91§ 9gd Il 2l 391 SR F 29 Td &l U0
%I (induction %Id) HEd 2|
1 AT HH A (6 B4 [9egd Bl wel ¥ Ui el 87
SR, TH 9|
o | T A Ush @del &1 SEN o 39 S9N 97 hed |l &l
JEFTRR A HEAte R (fix) #7 | 39 & @le &l 91 AR did & dr
@UC o fT16(a) § fe@mn T Bl 3| Usk oTg @ Beell (ring) W e
T A & AT 9 ATST AT® 2l 39 Bed bl 9 F Ed 5T @hsl & 3TER
% o S0 FUSAl & 7 Bl AC IR &% 21 T SIS &7 &7 Jaied &
e U A T &M faAr?
3T UId & o 91 &1 Bedl HUSAl & HUY edl H
a7 (levitates) 2|
T YdTe 98 &7 ¢, Bedl ggd 9ol o ga1 § I%d
g?Acwmwwm%ﬁa@raﬁsa%@w
|
e ® I AR % FIER H R A §7
e o T Tl BT H AT € Al [EE® U 6 [G9Eed 3
4 M A1 a9 9eRT &l 87
e o DC YT & TGN &I T AT BeeAl 2 H q7d
fra16@ 7 ‘
eI o1 Bl 21 § o7 (levitates) &, 5T AC €T &l
AT BT €, SAT 39 9 G g Bl 5ol 9T BT
T (Fed & T & T M99 & FAr) &g
Bl i WS STl § IHH! @ 7 16 (b)
& 37 B
AT 2| 3T g B A B % [T U g F ol
URAT H (W) & a¥EY § Ui A fGem § &
AT AIMET SET o= 16 (b) § e@man =1 2|

% Bd U B B Il IE TS aed T W
7

—_ N
8¢

= fopaT § AC o1 SUGRT foRar T | AC e ferr-16(b)
3R fE9m aMT &l Mavd 999 e | aRafdd &7
<l 2l 8 A © o FUsell § H g8 atdl [95gd 9n a6 I
FIAl & T FUSel BT Uk BF 37 Y9 & 99N 37 T B (01 4ga
?WWW%&W@%W&W%W@W%WW

g g9 A1 8l T HU &l A7 g Bodd 97 d49l A &d1 8, T Boel
® HI AN I YT a9 AT gl (ATT Bt & S0 YT AeEas &
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e ga @ AR BT §l) F§ a0
Y9 & 79 Bl H (W T 3@ T)

W IO, HIWHIEE S e ferm-16(c)

Tl Boel 1 A R Bl Uivg Bed & 3Te? T T aiel dasbid &
qed AT €, 39 Bl F IS gabid T T ged S &l
. gﬁ%{jww@ﬂéﬁ%ﬁmmmwoédl%aﬁ?sﬁwﬁﬁﬁ%ﬁw

| =17

o1 & Boel 9 21 537 dahd Fead 9 Bidl €, 99 deHEas § B
g7 ydlfed el el Jd FeHEs § 97T & Jaed oW @1 A €, I8
Ueh g8 g i ave B &I airal 2l 3AfT e & B o S adl
2T BT & 99 Red a1 261 € SH AV e J FEed e | aRadd
AT € 3T Bl S Iodl &l THd a8 Bl F 3 G0 H ®ig qrddd
Tel T, 3T Bedl A [ A1 & afe Rad a< &7 &, df Bedl 6 9
ﬁ@%@?ﬁ%ﬁﬂ%l%ﬁﬂﬁﬁﬁﬁﬁﬁwﬁmm

|

o W [GU U _[I9el U § 3T R M6 Mebed el &7
ﬁagaaﬁ;sﬁwamﬁ q

T T gqr1a
(Electric Generator and Alternating
- Direct Currents)

o T Bl € T UE FUSHl Hl @A U

T Jabid o § g ofdr 87
o I T [Iagd 9T IS HI H SR

BT &7

RT3 &

Teh IR FUSAl bl heddl iy
T & TR WR 9@l & a9 IR T
ST ot 17(a) | fe@man = g1 S & usdl
O ®IT Y ®HIAl € FUSAl H I BT
TS STl A e aadl St &l ey
gaod M9 % A FUSdl § URd 9w
S Bl &l
o T FUSE H UM ST bl fGom Fer T

zl

TN WRBIR QART Hefed [aa=or 2020-21




1. &9 S0 {6 UPY § HUSal, 39 TR AT &l T3 b I e
THH I oAl &l USHl Sty RAfd | a9 @l ofawen | gl © 3R 39
(A) ST S 1 37 (B) ol 1 a1 3 &l &, 309 @18 &1 i =& &l
79 YW T4 RAG | Fusel § 9T 9T Bl

2. 9 FHUSA! Elefuned G | gl &, TAH 91 URd 2Rl 3iF 98 A9 B
%1 3T Jafed Bl 21 Ugel Uk AATE O & SR, G 9 H Sfersdhan el
T e off = g (park value) 9% Ueddl &, T HUSH! aifcal STe §
2l 2

S 3.3 89 FUSAl &l @R
En > A 72d §, a1 g S g
E Lot b i ONATE HUN W T 1 HET A
, 2 A7 3R Us ar 6 g
&0 174 172 374 I TS A B, S U St
E Rfd ® B & 3R 259! B 4o
L L L S TH AT (A) GO A Bl 3T
- U S g??;ff T 2| g % T §, 3
. (;B o n o rm ® o o "I o1 T el B SR wd
—OE o _TA — —OE %@Wﬁ%‘{cﬁﬁﬁﬁm%,aﬂﬂ
- ‘joi > £ T & TSI Sede ol & (Tl
T S S 700 i
T T o AR o T AT FUEA F IO F

L (232) xmn

Rr-17(b) SRE 9W H 29 Uer 9 d
SeHad SR SUEaH 9

% SAF-deld % HIUT Hl STTHM T b &7
o I BH H YT & IYANT &Y Hobd &7 AfE UHT & aT hA?

3ET AT |

ST et 17(a) § fe@mn T ®, $USal & e Y fed B oF SE Tu
AT & P % & g9 29 bR FARIT U 1 & o 9 Fed FE @l g
g e FUSAl H 9T U %7 bl TG I F97 a2 90 o9 TV, =41 9
1S AU A1 &, HIE A9 & R0 & & T3 9R7 & gan, 89 399 (3=dr TV H)
®HE o Thd &

= ATRAT ART 9T 9T Ui 37 56 & o0 ari-amdy § 31 S9m agedl
& 5 e 17(b) § e g

T AR gATEdl a7 (AC) BEardl &, ITEH Sa9T & J81d &l &9 Miyad
T99 ¥ 9ec A1l gl 31 AC Mivad gk 2l gl T A= &l I8f ol &l
T % g8 AC ST FEdr B

o B FAMT &1 IUAN Hich DC W7 A1 & 91T 3 U1 &7 Tdhd 27
ICERC IR CETS|
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e T4 UH AC A H I UPadd & ey
g g8 fewe S (DC generator) § 98w
S|

JMEU qdqT @

qig 7 SrefReq 7 (half slip rings) @1 HUST
& O A 9E Tu 9 S e 17(c) §
T9Tar T 2, AC S+, DC A=l 5% & &
AT & 37 DC & I & 2

U T IE B B FHIdl &l

T FUSHT Hearer ffq § 2 &, gared gue
% SRM I URT 9N & e 9 H AT Rr-17(c)
9% dedl & AN W g d% Fr oar 8l 9|
FU=Al 3T Rafd T A Fedl &, FU=el & &Y o g B o7 w9 A 2|
31T ST HUH 6 S, | HUSAl § Bl ST [ g8 oidl €, ISl &
T g H IO 91, g o § I e 9T (DC)F fawgd JHm
T SE = 17(d) | v g % oo femmer S

A= § @ife Sl faega st § aRafia 2 gl

emf Ja Fusel

| 5 : /e
0 1/4 12 3/4 I 17,
—» ——> —» ——> — g

ree B 20 esmoiads

= —> = ——> >

O ForOme] <Or 8 Ot

»Y _» — » faom a1
< oB 4;@;\ EW&T?@%
> > —»> ——> —>

g emf  sRBEAHemf = TR T
emf emf emf




9 T, AT EMF , fgga df4, &% (DC) 5T et (AC)
i, rms qeq!

D T Bl STl Bl JT99 &1 | F ToTe aTel &1 STl &l Tl &l Trahid Fared
FEd Bl

B IR % T (B) BT, TAH &1 & @ad Ueh T § F o a1 17 T9dd
% TR % ST & Y H 9RWI q feRar S 2|

ST e A FEH &5 I Bl 2

F=qvB sin 0 3f¥ F=ILB sin 0

faera we? | faega o, Jite Sl § giatdd & T gl

9 FUSE AR G &7 i T F [Iegd 4R I 2l & o9 [9egd daed SR FEd 2l
HY2 %1 99 - U g2 q9 (loop) § I YT EMF 208 ¥ UF 8 a Jahid Folad
T qiafdd @l @ % 99ET B 2l
ﬁﬁaﬂﬁ'ﬁl‘q(Lenz’slaW):Wﬁwﬁﬁmﬁﬁﬁﬁfwaﬁﬁﬁﬂw@?ﬁ%ﬁ%w
TR FAFT § TG BT (G sl &l

& e [ TS &1 AT v AT TEHE & B % @ e T &Il & ol 9 & Gl e
% 919 39 2 9l [GHar (voltage) Blv 1T | 39 EMF &l Tfagad EMF e 2l
A= H, At S, [9egd Sl | 9Rafid &l &l

I S%cqaT 9¥ gﬂﬁﬂﬂ (Qﬁl'aﬂ'ﬂ) (Reflection on Concept)
1. 1 FEHE &5 7@ 48 gl £ 7 AT dirul (AS1)

2.

3.

ol Q-1, ga®g @t 389 g9lE 5 & dF § Jalied &M arell &7 &1 [Gon &1 &7
(AS1)
U 302 greh o Il gd I FUSH dl 37 T U I FULA! bl AN « ST AT &
ST ot Q-2F feam A &, u=ell § § Yo a1 graehid Feerd U7 o THTe Ol & 7
(AS1)

P fa- 02

X & e s= =

D )



4.

Ueh HUSH o U I T aad @1 1 &l P’ U7 9WT U & 377 T Il

% ofiv Q1 ae arer wid % S et Q-3 7 e e "
FUZAT o BT I~ GBI &1 I 9T T 27 (AS])
1 ST T JTIRT (Application of concept) POk

1.

Teh Ul H qe Al O bl G fol Q-4 fe@E T fm- 04 ferT-03
Z| 39 9 T BH-91 TR gT ENT STaH & & Jare
fersr Q-4 H femmy 1AW 2l (AS])

TV ¥ fo=t fasd &1 Udid 21 &, 99 U &9 Jddh 39 U o [dadpe
T @1 ST 27 R H21 (AS]) T

Tehd ‘X faa -Q5 U % 3Te e &7 i [EST I S9TaT & Ueh Hren N
@ dr, T TEe! @ETE ol (S9N H 4R yated B 18, Em .
& %l WEEd 1@ T §| A% % gar A9 U T g 1 i
1 2FT| 9% 6| fEen ° & & 27 (AS])

Teh 20 F.HI. T AR dATdd 9, 1 U% JEahid 25 H adaad I8l
TT & SN O &1 %7 72T 2| FEEahd &= U307 Bl A A1 e (G a1 § T 40A Bl 41T
vaed &l &l

(3T7 : 1tesla) (AS1)

fra-05

>

ST e Q-6 H S9N AT ¥, FUScll 3N <0 Ik o el v
T 39T H 7T &2 2 & Al F1 BEC (AS2) @
WIS % YT IH % §T ek Siiae o STUANT St ? RE-06
(AS7)

. |

I.

2.

[eragd St 1 Aireh ol 9 I8 aiafd &2 gl [ ]

a) I b) Fed
¢) A d) =
It Tt 1 [9egd Sl § g8 9Rafad &l &l [ ]
a) I b) Tl

¢) A d) ferm




3. U [EA aTed ar G 9a%™ 99 &, 98 Uh T8 9ad &5 T 2| 3¢ ar gaa™ &=

& TEAT € AT AT v, 2l [ ]
ILB

a) 0 b)ILB ¢)2ILB d) =

4. UH THAT - [ ]
a) FeA/gad b) e /Ta7-Her
¢) TR de? d) e /T R-HehTS

5. gEHA T - [ ]
a) = b) TS ¢) T d) 9a7

6. [oagd 9rT YaEd W HiE ad HE A6l Hd J9 [ 1
a) DY &5 & THHT 2 b) B & W @ 2l
¢) TEHE & d)TIHF T q T

T ST (Suggested Experiments)

1. 31 TRaT el AR AT iU e [9Ed aed are gead™ & 3= &l &l (AS3)

2. YAM BRT A &Y &y w41 b [egd awd ame &1 aie 9o & § 6@ 9™ d 98
g BT AT BT &7 (AS3)

3. ¥ % WU % EH &I U TRAT Held ARl ST STl (AS3)

4. w2 &k FIH @B T & U o9 fEH TR & g@re 0w & oo fee den @
SAYTRAT 27 3T URUMH U e o [0 379 | o G <7 FI0 § & 7@ arg
AT T FaEul (AS3)

5. 39 BH YA AN (989 & T © (e [98gd ared ai gabd &= 3= Hal 8l(AS3)

EISHER) ‘Jﬁﬁm (Suggested Project Works)

1. ®72 ¥ I T TR &l JIEeRT 9T Hiord| (AS4)

2. Taegd Hre? a9 & WU SE9ad AR SR BRI & a8 | 3eive § AHaRT Uh Sy
37 399 3 Ush YR A€ 915Ul (AS4)

3. %I2 % A9 &I SHART %3 [95gd 9T &l 3= &3 & a1 H AHHR] U B0l (AS4)

(o) e g
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e b Rigend

(Principles of Metallurgy)

M el 8 A H engell & $B O A9 STEd gHEan, e SR
eafsar (malleability, ductility, sonarity) & [ I ¥ 3125+ 6T 81 394
< Siae | 9Tgen o g gl 2l 87 7O 3 STasaddiel & o
i 9TgeT &1 SR &3 & o a1 drar ey O % fou, B,
T, 37 UegHIMEH Haed (conducting) THT & U 37 A9 9 & o0
SO B €| B9 STeTg a1 e ang ¥ a9 3Fd iU ST 87 | SuanT
3 &l
o TN A 13l H a9 $B a3l & A Fardl
o T YT Whideh &Y T ITT AT | 78d & 9T [oh I= &9 3T <

Sia | <@ &7
o T YT HYT FTE (ores) WHST (mineral) 37 Mg (metallurgy)

ST STl ®l g 87
o T AT AN & b I 91qU i T g7

29 THT 99T ] THSH o iU TYe] 1 &l & [ I H AR 9

HIT AT &l 3 AA™ § 2H el ¥ Hared fatas deean o

o1 H ToI & AT I UGhATeAl & a1 | Ui Tad 84 B Y39 91g ard

A & W1 B9 o9 g Siew § SUEnT & &

‘TRl IE UTRAT & TOTOH STa%eRl ¥ 9Tgall @ 9k (extraction) BT 2

qMd 3Ae™ & G99 | a9 g (Bronze Age) 317 @2y (Iron Age) H
Tt 9Td & SUANT 9 S Aty (@7 i fe @ [ arg) o «@en o
ZH a@l ¥ H 75% T 7 aifere 91U Iuaed 2
EEEEI | %Tlﬁaﬁ I SUTRRATA a1 M (Occurrence of the metals in nature)
e UBM H UGU HY IURYT BId &7

I %I Jed AT YUS! G1g3tl & T99 921 8d €| g8 & O § 91 §%
gﬁiﬁwﬁﬁﬁﬁwmaﬁ?ﬁtﬁﬁwmaﬁl




FB o1g T4 T (Au), T1ET (Ag) 3R BT (Cu) THid § Jd &9 (free
state) § U € T fF I T UTAThaT &ed (least reactive) &l 37T &g
S E@Fd Y 3ferehd? U1 &1 & 9 T Y B9 (more reactive) & &d &
O % dd AR Ae S UHA H 9 B Tae W 9™ 9d &l @A
(minerals) HEATT &l FB TAFT T A § Teh &g &I AR ATA9TT B
% foraer s o7 @veEsd w9 9 AT Sr §l J @l HE engaet @
e & e 1T € 3% 379k ®ed

TEEI % [0, Tegqiay (Aluminium) I8 AT &g & A1 92T &l
Tae W g w9 I Ruq 2| @l 98 29 gerdl &l M Haeaa 9§ gad
(economically fasible) &l 2| 39 AfdRed, arrdEe (Bauxite) 98 AT
g% ¢ 99 @9edd B9 ¥ IEET MEr (extraction) fhAT ST E
gieFEe § 50 — 70 % UegHIMTY STeES &dr 8|

e - =R FiRm)

o T MY 3H HIUT H Tedd © “THI A% UaTd & ik THT gard
IR BT SAATE el 277 N7

e O o

=1 et &1 gRaml
T %R § FUd €rg %l gednu|

ALO,<2H O Al

waig fre ek, Cu 7T Flee NaCl Na
SEIETE ZnS Zn IR HgS Hg
W MgCO, Mg THeEe Fe O, Fe
TOHH e MgSO,*7TH,0 Mg AT PbS Pb
B et AgCl Ag [EREL] CaSO, «2H,0 Ca
T MnO, Mn N CaCO, Ca
sieme G . EANE KCIMgCl,«6H,0 Mg
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e IR [ Tt H 29U AR alighd il
AT - 2

o TfcTeRT - I 3TT%HI & HFY GTg U Bl &7
o I AMRAT & %H H 319 Ie o el ?
o iRl - 2 H 3MUH &7 &@T?

AT T b FE A & IR RS A @wEs @l 3HeU
Rk (16 a1 IM) T T F@a/a7 (chalcogen family) aiam
®HETdl €| (chalco = ore; genus = produce)

o1q 519 K, Na, Ca, Mg 3 Al a1 gfdfshar &7 & & 3 &t off uai
H o T | UT W6l & 2l

oTq 919 Zn, Fe, Pb 31 we Afdfhan &7d €| & 92T &l 9de | STRIEE,
TEREES AR FEAME & B9 § G- A &l

OTd 9 Au, Ag &9 TThaT & &M & &R0 I Yhid § Jod Tawe § 9
AT 2

AT dl & STER. ¥ &9 41gel &l 39! UTdihadl & STarie]
FH 9 w9 9 el

K, Na, Ca, Mg, Al Zn, Fe, Pb, Cu Hg,Ag, Pt,Au
o T T T Thd & fh 3T &S Bl Ik TR H bl
S Y

e T YT ® WdIhAdT (reactivity) & I9ch TT%h (3TRAZS, THIS,
FANES, HIEME, Tehe)  MoEl § ®ig qa9y 87
o TE-3T%h (mineral ore) ¥ o1 T Mebl SrAT &7
SMET BH A0 &Y
3T |/ qrd &l e o (Extraction of metals from the ores:)
3k H 91 & e 0 % d9F g W e
I) 9isdr (concentration IT Dressing)
IT) SremierT eng @1 Mk ‘01 (Extraction of crude metal)
1) 9meM (Refining) & :ﬂ'c{\%ﬁih_{UT (purification)
TIION AYPIR GAIRT e fda=ur 2020-21




Wfs T |/ A
. 3 T
IAE aﬁim — o
TR JAHRTT
AAEE | AN 41 F ek o7
v 1 1
A= afaRadT & He TR & A 92 TATRIN &
%ﬁl';' 1 ! 1 wms'i'
' R S
N 9w # HAGHIA ARET
g et | T | L, o |
g ¥
(I81:Na, Mg, Al, etc.,) g i‘m e
"*"'qha” T <  o1g T AT @ :Ag)
T A ¢ .
A 9SS 2 o oTie
g e (STT: Cu, Zn, etc.,) 5
=T &2 R
giad &
g sTaees aiem

I. 3F%F # i (Concentration or Dressing of the ore)

I % @9 & U 3% a5l A § AgEEdl 9 Meel 3R 3 anfe
T gl d 7&d 2l

AT & S T T &I 91 § IR w T qd Taited gl
et w1 THEH| @Al Meel (clay) SET AgEEET IS (gangue)
FHEA &l

STATh &l Eﬁ%ﬂw (Enrichment (concentration) of the ore) : JAd%h
% TR 3 fert vk Tt o TRl B s e & o
% IR H AeAed FCerT JaT2l 1 YLehieho] Hile Jaicdl & harardm
T H® Uk A TSR & FIT # a7 (froth flotation))

AT %1 TSHRI & [0 S il IeHicdl 3918 A1l & 9 Ta%h
3R T % Wil o F IR W [ FHl 2
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ATl - 3

T/ A afg o % @ ST rgfeEEt S o S A,
QAT ST {9 & a7 99 07 &% SUANT § 31956 & ol
ID! AT ALCHAT Bl &Y T FAh? el [hdT ST &l

OIE | 31T % B B IU1 &% Udh Gelld o F9qe 7 @ STl
2| 32 U Gdferd I & geid A T ol 2| B g
%l SAYETRT U % SEd H 48 A &, AR HAUw g
1 gy F 6 G E

& & W TE TgHld I HehES SE%h & (Wl & e CJme @
o’ (wetting property) &I BT 3 b AYfELAT H
21T & TR I T S 1 TS | 2Iam & 3T R S
| AYEILRT % AY @ Bl U1 d967 W@ad & da H
¥l A & fEH 9 gl 3HE MiHa S (forth) 3T
% UM 1 {e W o Ad & A7 ALl da # fad
1 AT Bl 3% BT U HIH b [0 AW BT JIh &7
BIRIRSII(CENY)

TR JLHIR 3T A1 IHE! AL a1 F F IS Uk TEhE & 3R
S DA BT & dl [F9egda-g=is & START H J2h
fopw AT E

I AL (o ST L
ns s e R = r 5oe sagatis
RN i el -

Fer-1: aeprEe sres & fd -
T

AlGAl % [0 AR 91 3= qgdfoal & S S SRl Harel H ged|




12 Blb [NVl
10\ 108V “108H
“1onD “10ad 1024
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II 3%k | AT &g H W% 0

(Extraction of crude metal from the ore)

ATSAT & 999 JH 9§ I 3 9 &H THEHIEI & q5 3 urd
2T 2| TSI & 3T H 91g & MErl &6 MU STIe9eH gdfd ¥ 39
UIgAd SRS § g8al Al ¢ 39 4 SeIEs & fJded & &%
SRl & | 4 U A ST 2l SEE ¥ 4g # Hed SHa
TRl O Y 72T 2| Jafed get @l Afdshadn & 9 &l TH & g
TH 32 UM, 919, T A8 3T AR FANH & T Ik TS AT ehaTa
T AT B 37 AARAT3 Bl AR AT o SR T EH 30! Fighadl
T (IehT-4) T ATAiohadl o STER 97 €Ngatl &l 39 a0l HH H
AT &I i WAl 20 (activity series) ®ed | UidihaT & SATER 0
37 %2 Uidihanell § 39k "ed g0 hH &l &M H 7! 39! a4 |
Z9MT AR Aichad 201 § ZaRgd [ T 2|

AGH AIEh FT A1 q = (Reduction of purified ore to the metal)

U 4Tq %l IHh A d TG %I Hl Yg4fd, Aleddm 2ol § 366
M ¥ MY &l &l

A) GERIAT AT & ot ° W aTgell H SR W

(Extraction of Metals at the top of the activity series)

(K, Na, Ca, Mg 3i1¥ Al) AT9R0T TH-MS AT=I 1 qgdiaqdl 59 C,
CO =g & T TWH HIAT 2 GG & A B AIGIT B & [0
FATA (feasible) &l | SUTIT & 00 STk dT9HM SIS &6l &
3 qgged of & 21 39 veHld @i el #1 a9 % o fagg ereed
(electrolysis) TR ST ST & 39 Toiid fwiaeT 1 TdEd SAUHeH
fomaq 5 Rud &, ot W‘gi,‘cﬁﬂ M B qF (pererance) & HI
HATS (cathode) I7 ferARId BT &l

T TG BT Sk 0T BT bl USRS YgHid o AEA &9 (viable), TE
& b Tk HAIMSTT AINTRT bl fIgd Sueed gar &1 Iareuny Nacl ¥
Na &1 e %7 & [0, Gaiferd NaCl &l e AT (-) 37 AHEE UHE
(+) ¥ faaga-suees foan o 2|

HIE 9 2Na* + 2¢- = 2Na

UHIS W 2C1- > CL + 2e

U [9egd AUHed & MU, 3E%h & [Ugel g5 3% (molten
state) ¥ & ¥ {00 AT [F5gd 1 AETHAT Bl &| A & Savlich
(meltmg point) &1 &H Eb_{%f %5 foT0 Sfaq BTSe\])?«’r‘?leT SIERSI 18]




B) \ERAAT SN & WA § AT B SH 01

(Extraction of metals in the middle of the activity series)

([ST®-Zn, @T&T-Fe, @2-pb, ®-cu, [c-sb): B | 9 4131 & 3R
qehEE I1 HEME & B9 § SURIT &l AT 39 91gsll & T &l
YT HH T I S Oigad AFIES § geal AE9ad Bl

e ag | Al § TRH I W TehES 3T, STRIES H 98d ol
g 39 UG B G797 (roasting) HEd & AHIA: TERES 3% B Y6
SAES H 95 [&d1 AT € dEgdd 3= 41q 6l ST9add 61 S 2l

TaT: 2PbS + 30, > 2PbO + 2SO0,

HIIA SRS &l Sfad T99a+ Uaie (reducing agent) @i AT T
T o1g | a0 (reduced) BT zl

i) FEA | AIGAE AAEE H qUAAH: TF 98 weel (closed
furnace) H @ich & AT SAFATES BT SATGI (BT ATAT & AT &1q A7 Hras
M1 e (CO) Mo #ed 2l

at 1400 °C
3 PO +C =—> Pb + CO

ii) CO & A ATTES AW H ATAIA
I Hedl
el Fe O, + 3CO > 2Fe + 3CO,
iii) AFRIZE 3EEE @ @A (Auto) SUEAA: Cu Hl Th HohES
S T Mo & o0 3 gwh o YA &7 STEES U [6hal A 2|
2Cu,8 + 30, = 2Cu,0 + 250,

T4 A1g I A e &1 A & AR el [GF Tl §, a9 9 ARES,
SATFATES H W(dAhar &7 41g 37 SO, g &l

2Cu,0 + Cu,S = 6Cu + 250,

iv) TSI TR & IgSTl & Ty St (AFE) F =

Reduction of ores (compounds) by more reactive metals.

ofie (Thermite) ST H STqER SARIEES, Uegwi=o| o widiman
®T &l T AT, HiesEH, THIMAY o 99 o1g ST99a Usie &l
TE HIE B €, 99 I BY U ared &gl &l ATe o e &d
gl 39 UBN & [RUTIT & UihAT HUIET (exothermic) BT &1 38H
TSI a9 9T S Al & 6 S~ Grqu [Ueel STl | ¥&d 2l
850 °C
el TiCl, + 2Mg >Ti + 2MgCl,

) 850 °C i
T1Cl4 + 4Na > Ti+ 4NaCl
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wre (1) %1 s (Fe,0,) 37 TegHi-Ed &l Ufdihan gam Td
T T BT & o8R! SUT 36 &l Ueidl &l Se- 31, it et
9 S R & A=A H AT A BIgE ued CCgede giamar
(Thermite Reaction) &earl &l

Fe,0,+2Al & Al O, +2Fe + a9

Cr,0,+2Al > ALO,+2Cr + A

C) AERIAT S0l & S H AGS H AT
(Extraction of metals at the bottom of the activity series
(Ag, Hg etc)

afea 2ol & g fud 9rgu ot gad STl § U™ A 2l S
TIHTLST b T Ikl ATl dgd & BT 8| 39 4Tl & STFIEs &l
aqa F AT A6 A [T & [aee H f9add fedr A &

i) 99 f&9mE? (cinnabar) (HgS) Sl 9 &1 314% &, aig § 19 &3 T
e 98 (HgO) H 9Rads &7+ & 99aid, $% 37 9 &7 9 § [9aa_
fopam T 2

a9 am a9
ol - 2HgS+ 30, —> 2HgO + 250,——>2HgO—>2Hg + O,
© @ ® @ ® ® @
ii) S fa@as @1 [@eamae (Displacement from aqueous solutions)
TaT 1 Ag,S + 4CN- > 2[Ag(CN) | + S*
2[Ag(CN),I ot L0 [Zn(CN) 4]2'(aq)+ 2Ag
el | Ag,S %I KCN T H =ieeh? SHA-3T7sice (dicyanoargentate)
(I) & 9T fopan ST 81 39 A H Ag @1 Zn % Held go7 (dust
powder) H foaT %7 Ag &1 31T Ut AT ATl 2
1. 9t ad 23| AEHAT (Purification of the crude metal)
ATH % ATHIO H UM GG H AR S AT AR, AT
Wﬁﬁaﬂﬂﬁaﬁﬁm%@mﬁ(anion)wﬁﬂﬁﬂa@iﬁ%l
IR % [T, B9 (blister) ST SH% TohIzs & 3TT%H T U Bl
T 9E FIW AT WIeH (CuFeS,) 1 ARTE 2| THH FB B TTHES,
ST (@12 3 e 7&aT &l Sfad ugafaai & e 91efeeor i S
% w4 ush fqagd sToHed | A9y, g H g e &7 Bl Wihd &l
“9MeT 9RO (relining) ®ad &l &1 & IMEF-9P@RI0 § 3T YT &l
ishATd &l SES-ueRIul 0 $w qedladr A @ T g
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a) STEeT b) T c) AU d) faega edEed
[&d T 4T % IS o o1 S UGhAT € 9% 39 91 i AL
@ T e 2
a) AT : IE ULHAT w9 FEUHiE (boiling) & o1 W i oW
AT FILHIE % 9Tg ST IR % TEIIHI0 & [0 a8d SHArt &l Feh o
(extract) fohaT T &7 ST (U STeR | &, SHehT ST [hal ST & 3T
9TgY o1 YA 9 (distilate) % w9 F U oA AT 2|
b) & e (W) (Poling) : Fraw 2T &1 &1 =9 @l % @
(poles)@f@jﬁ%ﬁm(stirred)w%lsﬂwmﬁﬂwﬁmﬁﬁﬁ
% B9 H Tl AT & A7 FadR? (scum) & &9 F [T g ag &b H T
T TH AT 8| ey &Y %l 34 d¥E 918Y bl STl &l U= ol T
9 S @hsl § AN &, d BT & AT (oxidation) T Tkl &
¢) E1ad F (Liquation) : 29 T5H(d H 19 g die &g 4 fe (sb) &1
T T S@lied [T I &, T 9% e gied Al § 95 &l Al 8l
d) [Agga-3Te W MU GRS (Electrolytic refining) : 29
UETd H SAEY 9Tg ®I AT 3 & o1 UAS W BT 1l &l 6l 91g @
U 9189 UCCl Bl HUE T IUAN a1 ST &l I U Sfad faegd sraeed
& a7 (bath) § ¥ f&d oq & foraw
gfeld @a (soluble salt) &g & £l
HAETE 41 JEH BY H hUE W
TH S 2| g% ang o srggafea &
I' UARE W el &% B9 H Idheel &
ST Bl ZHH! Uk e U |
2l &
Frz4: g Fafew R (7197 #7) THE: M > M™ + ne
(M = 918% 91q )
FAT :M™ + ne > M (n=123,..)
Jg faegd suHed qedfd w1 & e W & [ IHrT 2|
TH% [ U A9EY HIY & UAS 37 59 HIW &I HAE & &9
o1 TR Bl B0 Fehe 1 A% [9ddd [9egd sEed (electrolyte) &l
[eregd e & HRU Y9 YT UAE I HA2 W AR (transferred)
fopam e 2
T : Cu > Cu* + 2e
FAME : Cu* + 2¢ > Cu
gied ARl [aaad | Sl &1 S7giad AYEEal foe? &I 9 U
T AR @ el % w9 H 99 A & HE sl §1 39 ugafa g@n
TAMIY (selenium), é’v_vﬁ?qq (tellurium), e (silver), TMT (gold) AR
WEMA (platinum) @I W (recovery) RS @ gl &l
=9 wedld ¥ e &1 9 e 4RI TRt S gl
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QWO (Corrosion)

@E BT T T (SRR SAEE) aidl & @ () e (e
TABTES), qd T &9 T (T HEME) 3T FT HeIW0T &6 F IS0 2|
o T AT TAMI & b HEROT R e &7

EY ST 7|

1 oo 2
o TN WENAAl wleh? TTH AT il U]

o 3 WEAMEl &l AB ¥ C 9M Ul A W&l § $% IHl 2oy
3R @ @l

e B WENW H Ig@ &3 A Ad @0 dF Uh M.ALded S@w?
b @NET 1 I« 91 97 971 & 37 arg &
s E

o CTETMl H FB UHezd (Fold) #W FRES | _ |y o | |
MU P &b ANEU| TAeSd AT FaiEs
g H TH &1 9if d (absorb) wIAT E| 3
Al B Fw oA & oo B dfe sim
Ereur it

A L {6 TwEEer AH el T S A g (W
wich B 3 C H eIl W&ol AH &l a1g 3R TGN Anhydrows
T S & UG H &l WETAl B H &Il 6 TN s, wy a9 3 Fam & @07
T ¥ ot W C ¥ @il 9% arg § &l

o WE W TN @M & g I H MY T %HE Thd 2|
ITGA HATWO | U 9Tg BT SARIEI (oxidation) ¥ FFHH ZegH @&

BT M1 & 3 TFAIES T (07 BT 21 @18 &1 R0 (A &9 9 S)

g AR A &I IURATT | B 2l
HeAROT &l TR STATSH (e & wichd I8 U [ega-TaEeE el &

HeARU] H Uk G M W, U dle § a4l a5 H A6 &l & AR a8

ZFT (spot) UAIE & B HIAT & AN 29 Udihal &l 39 d¥e ol Sl &l

THIS : 2Fe > 2Fe* + de
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THIE % M W Yo Selggid €1 o gd, T W W AT 3
LM T7 RIS &1 S99 &7 &, H &l Sufefd || (I |41 o & {6
& H,CO, ¥ Urd & 3 vl & T4 & HRU HlE 2 AFES &
faeas o ot 21) Ufdishan & 919 I8 hels &l ave Faer &dl ol

FMT : O, + 4H"  +4e > 2H,0,

HYUia: F ffEA § 1 2Fe +0, +4H' - 2Fe*  +2H,0

e 3T (Fe?*) aTaTarul & STIaiIe § Bie 3+ (Fe™) | STeriie
2T & 3 TS omad % offue SdRd ¥ O @ dve i32es e
AFIES (Fe,0,.XH,0) % =4 # are? Maear 2|
HAROT N A (Prevention of corrosion)

TLA0T Sl b GEad: UM 2| 3899 U9 & a9d &89 & -9 9d
(bridge) % e H &M Tl AT &l Il N Tl & 37 HAW e
&l

U FEH YR Yg4ld HeR0T &l I [ T2 & [ 39 d1gdd a5 &l
AATER § Y H 3 H AHAT &l Ig 59 ¥ T U @HT a1 Bz T
(TeT: A=) (bisphenol) &% feraT ST Heha 2l

U Wq?@ﬁfa%’%ﬁ grd (Sn, Znetc)@ﬁ?ﬁ(inert)%mm
Y g § MR &7 & 3% 39 91 ¥ &® [odr 9 (cover)|

U [SRga-TaIae &l USHld I8 & [ 29 a1g 9 (Mg, Zn etc) & ST
78707 (sacrified) Uelerels &l STARAT &1 & Ol @ J GelF0 &Y T B
T &l

@wmmﬁ%?

TG &l GURA %l U STl [ 8| 29 qgdid & 2H 39T STER 0T 9T
H7d 2| SETEIT & iU, el Jad il SUANT &g &, ol a8 &l 97 3T+ 98
ST H UGN &1 {ohaT ST 2| ik el 9gd &1 9g (soft) BT & 3fF ™
£ R Ee £ e o £ I 1 7 B | e e o R = 1 e e E e e v o o
ST &l 9d @ie &l Mebd 317 HifHad § W I € df &6 Taud T 9T 2l
T, T8 S 21 @

9 HMT ST 24 T & & 98 98d 95 eIl ol AU I8 3 U1 &9 & [«
TUge WTel 2l 2| ZAU g8 ey ar arg § Wi fean s § e 98 g@g (hard)
2l WA H 22 %7C & A 9 Y U a9 S & el 31 § 989 a1 & 22 HR
37 4fdr an dfg & 2 9 21 2
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g1 FH W ITERT FS &I Ak
(A few important processes used in metallurgy)

T (Smelting): I8 Tk LBt Co| (pyrochemical) (TT=255H)
i €, foEE e @l Mo (flux) 3fF 2o (fuel) F feme? ga ™
TohdT ST 2| 19 a1 Uad &1 § foh oo S Fe (71T & | 319aad
AT & 37 9% o1g [Uael g8 SR § U e §| WE & 99 A% i
AT T b A1 TR &Y 4gAd (slag)
T ¥ Al FwpiEd fEar S ' osderEe #
(Fe,0,) s I%n % [T &k (coke) &I & 3
flf[ %l Y (CaCO,) (limestone) @I TeH &b B9

TAT & T 9 H {RAT I & N = wEE
(Blast furnace) %&d &l £
N S T L aA

ig (s) + OZ(g) 2C0(g)

Fe,0,, + 3CO, —> 2Fe, + 3CO,

27 3(s)

CaCO,, —> CaO,, + CO,

3(s)
Teteh (flux)

Ca0, + SiO,, —> CaSiO

2(s) 3
@ fafereer T (IU5e) Hiegrad ffdwe

YA (Roasting): -1 U W-TEEIE ATl
T Y T ®l ST a1 arg dl Surdfd o
I AN (melting point) T &9 TH fhar STraT
E| 39 UishaT § Ut UeTd (ST TehES STh 9 ATgdid STTRTEE) 3 STawel
9 2 8l g & MU gEea: gevedl ®iE (Reverbaratory furnace)
(ratad 9ET) & THANT {har STdm 8l
27/nS o 302(g) —> 27n0 o T 2502(g>

RaA (Calcination) : 9 T W77 ifehet Tighan & oTae 3/ &l
g N SR § W {5 S € 2 bR | s @ o B 2l

3at: MgCO, = MgO, + COZ(g)

CaCO,, - CaO_ + CO

2(g)
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Me® (Flux) : Mo 2% § B> S 2l 399 oaws & 3
(gangue) MR 21 STAT & ST 31a% J AR 631 &l A AYRg ST
% 99 SiO,dl & 9Erel SiH CaO e & &9 H IHAN f6al S 813t
AYETY AV & SE FeO A1 37 e S Si0, Mam™m ST &l

CaO  + SiO —> (CaSiO
(s) 2(s) 3
MH faferer (gangue) raryrEy ffdwe (slag)
FeO(s) + SlOz(s) —_ Fe8103(l)
T TH w7 fafewe (slag)

o o1q & Yeel (furnce) &I T YT &7
o Y I Heledl AAE a9 &I HE «d (bear) &7
o T HHT Welcdl &l & H9M 2l 27
FET B 3™ ¢
@(Furnace):mﬁﬁ-mmﬁﬂqﬁwwm
T 2| HEEl &% I 9T B &, 82 (Hearth), [T (Chimney) 3 3IRT-
9el (Fire box)!
7 g 1 98 WM & el W I WY &I & [0 @ AT 2
Fereit =3 I ot BT et €1 9% Uep 7 U129 oIl ST 2l B
HART-UCT 9el & 98 9N & Sel 399 & e & [ 3@l A1l 2l
e ®E H SRl 3R &
2T Ueh &1 g% %l (chamber) § 7&d &
o errn i 2o ved #| Yadied]
HIA G (Reverberatory furnace)
(TEd=T 9=) H S-Uer S g gl
T TEd &, olihd arod (flame) 389
% e W, ' H FUd s wl T
HIT &l
wefet S Feré wefe § wof o
SIT-YEr § Tre H9eh Tl 2ral © AU 31k @l (flame) &% TU% § &

W, o, AT, A 96, e, i, R
STIET 9, FIAH, Y7 M, e g, Raaeeq e

— (o0 xmm e




ST

J2AT % He H SAEEEl & Y I A Al A1 AR @t Hadrd &l

g gery a9 erg & A § i Mdead O 9 o €, 98 SR wedrdl &l
Wﬁﬁﬂﬁ&ﬂﬁj@ﬁaﬁﬁﬁ(gmgue)m H|

7 MBI % foT S uerel SrEt O B o e (o) Hed

ST T 9Tg BT b O A I &0 | 2T €, Jigal, SIQed 41g 1 w6 o, 91g &
Q|

3T 1 ST & i UTshard &0 &1 § AT, &1, e e, T JUHIRI0 el
RIEREIR NI

AT &1g o ™ U1 eHiadl &, M=, Y1, T SoadH, @ Sqea, o=
Tgdid 3R faegd e stoaaH|

AT 98 Uikl © ISTOE oTaeR 1 a1 AT ST ! ARt § 19 fhar S
‘AT | Hraiee ®l TeEEE | aRatdd fear S gl

“gET 3T @ arg a1 SN § g w9 F T {dhar S gl

I §%cqaT 9T gﬂﬁﬂﬂ (ﬂﬁlﬁﬂﬂ) (Reflection on Concept)

1.

2.

3.

4.

5.

A &gt % 9 ST S G § STEs & 319k & w9 § [[ad g1 (AS1)
A eTge % A T A 9 § g w9 § A & (AS1)

IgEH § Tigdl T Us e f\rau? (AS1)

Tid | TqU A FUd &7 21 Webr & wErel & A 2l (AS])

o1 SaRT 29120 i) AN Wa i) JIbi J2hihI0 (ASS)

II @Hea=T T START (A pplication of concept)

1.

I Ueh Alhd o1d & 918 98 THd § FarEs & B9 § 9, a1 TIed+ & &MEl 9gid
e o1 % forT SRIA ERT? (AS2)

e Uk I §7 <N Slied § 39 & SUANT fWiraul (AS7)

TH A % SiEd § 1Y gAAT R AT STl gefadl @ hd IUTRT HId &7
JETET0T STl 39 29 IETe0N I 3%k & FHH®HI0 b A B Il &7 (AST)

0T 2020-21 @-




e

1. 3% & fad srghaat el 2 [ ]
a) T b) e ¢) ETgH d) werd

2. 91 9 § &A1 HEHC T 7 [ ]
a) THEEE DEIEIE ¢) oo d) T

3. foTodq &1 3fd o= [ ]
a) CuSO,. 2H,0 b) CasO,. 2 H,0  c¢) CuSO,. 5H,0 d) CaSO,. 2H,0

4. EA-wEd § SUEET O 2l [ ]
a) BIAEA b) I T ¢) ARTA o d) e aw

5. ZN Wad 98 95 & A & eI § 9T El [ ]
a) TETEE b) TEFAES ¢) HEe d)Tee

6. Tl & I & [ ]
a) Zn b) Pb c)Hg d) Al

7. UGN UPAAGA®ITE [ ]
a) Pb b) Au c) Fe d)Hg

8. Ul & YUST a1 Jed H 3fee Iu@ed a9 ————— [ ]
a) 4l b) TegHIZH ¢) o d) e

9. FHC URFAT H U@ TS &l [ ]
a) Al b) Mg c) Fe d) Si

10. U% 3% & Wl &1 3ged 7l [ ]
a) TTEH b) AT ¢) TEHHIT d) 15 Tl

EISIECRRIU (Suggested Experiments)

1. % TAN & A S0, I8 [HeY &3 & [0 & 6 JaRu & o ag 3 99 Aa9ash
2| TIfshaT Bl FHEARUI (AS3)

NISIIEG] ﬂﬁ‘?ﬁlﬂﬁ (Suggested Project Works)

1. Afeve gfdiohar & o1g 19 atal, 91, ICHE & 9 F § TFHHT U Hifae 3 us R
TR HITAT| (AS4) |

() x@m e Rmwm



(Carbon and its Compounds)

N X

g™ Sl 319 @1 8, ®Y2 ol o Yead &, died TareN o+ 3

TUATT &7 &, dTesl &l I o [0 Sl 389 39 SUArT § @1 &, 9 9497 dread
& AME 2

e @1 @Il UHTeiad (Pre history)THa § &8 317 U @1 &l 3H%
a0 H 9d1 A1l I SATae Yerdt &l el &7 wiEe (charcoal) I9EIT &I

AT U e & A, 149 a7 a1 IV AT &1 ad £l 39 T9E & dodl bl
TATSThAT HI9T H 4 Folge Bid &l

#ABY, (C) HEA &l e fo=m for]

FIEA & GTH] TET 6 &

FHTEA ITHIY T elde (a=arE (R st |) (C: 15?22 2p? 81 A0
qTETT B9 H ITEd U H3 & (o0 39 4 IAdedl &l Savaehdl 2l 8 o=
U 3 9¥ gE CHEATT 2| SBTe (e FoNHebdl had 2.5 8 3T 39% bsh
Y had ®: e &d &l AU 6 Ul Jod hsch & [0 a8 Ioderdl @l
TN HBISH BT & ST dia" C+ STE Ia-l T¥adl § &l a1 qrar 2l
o T HIET U ATEY BT T 4 Folaei- GIh? Elfddq Sl 3ede [aard

U &Y T o

gie HIE 9 e B9 H 4 Iede @Il &, 389 C* 31as a-1 &l
0% o0 1% AN § Sal &l SEsIdhdl &dl & Sl ATH=adr Suaed Sel
Al AT C+ T g9=T 9T 3380 HYTEAT €| diae &l SO 99 HaTTehdT &l
G HI1 BT &, N9 98 T WU § Solaei &l dI ®ih YT il
F| 39 19 & THIST & WY 91 g8 awl & WHIIST & A 9 TeGdeh
o9 99 &1 &

FIE TA] AT FeHdN g9+ a1 &l HHEAT 39 JaR &l




) i. IR Uk GEHdle €M - Uk & d & GHIIST & d1-o EEgEeT,
FARM & L

H Cl

| |
3al . CH4,CCl4 or H-Cc-H, C-C-dC

|
}ll cl

ii. [T d@T % THNET & 1T 97 Uhd Jeddiod 999 a9l

H

|

H-C-CI
Ser: |
Br

) @EA UF ad 999 37 & Uehd 999 I Hehdl ©

H H H (0}
?I-g- N 4 . | Il
C—C ] H_C_C\
H/ AN | H
H H

T) ®EF Uhd 999 37 U & 999 a1 bl &l
2 : H-C=C-H3a1CH, -C=N
a7 HIEA WA 2 S FE 9 G qhd §, 94
CH,=C=CH,H
o HEF UIHI, ST foh HUT UM TR TR &, T 319 (9 TR & g€
%Y T &
o HEF & AN fG9T ASER (unpaired) IAEHT Sl I STERAT H AT
Iy
HAMhdT g9 98T (valence bond theory) EH WA H IR fa=
TAISER el i TfTd ST § g9mar T &;
a1 (Fraet srawen H) IodeH foam
1s*2s22p? (or) 1s*2s*2p ' 2p '2p

IR

Is 2s 2p
FTa (et sraeen)
HIET HT (TAMAT e H) eige [
Is2stap2pf2p! (T | T[T T 1
Is 2s 2p
FTAT TAAT ST

L OGs)x®m o gew Rew




TOSHTHS STERAT H hras U7HI]
TART 25 BT Tk Seide(d T Hidl &
ﬁ‘l@mpzﬁlﬁﬁ%l

OIS TR § H1ET | A
[eFT SIEER Zwded & & 317 38h!
g 9F Heddieid 999 g &
2l 2l
o I &I IANd did &k faU

Fall ®el H 9T Bl &7

Y TE U BN [ AT
URRITTal § WA Hed T STifard
HqE H TRl BNl S HrEd IIHI
THY WIS & 1T G99 a9 o [od
S Bl S A e i o G o o LU D
Toll G HaAtell d Ut @l Sl €, i

GTTeRT- {9 & Heraq Jeii-ei

S ferger Sty & ST ST 1l 9P .

o g T % A e A e | N T ST OB FE A

9 I god &l 2l Erﬁrlﬁmﬁrcrs AT

o TN (CH,) % o) & a1 & + TS % T H AN A
TEEINH F99 T9 B & o HC T U Zhdld JeNE o
H g 101 109°28/ 21T &1 29 29 e fa |mEEr % & an
S T A &7 AT AT ST T ST
ST & Il H, B9 <@l [ e % fg 19§4ﬁ & 9nifd o

O] H, THb! ST I AT H, fw 1962 H|

o faetT SSter saaei p-aifideid §

AT 1 Zelgei s Aideid 9 &dr 2l 29 =@ fai= SdaeHl &l Hard [H=-r=
2l 2|
o Y I THull &l gt F ST T Telaed ar ged Tegdraid 999 e
TYET] § G B 7
3T TG K7
3@3@\"7" N EHA (Promotion of an electron)

e g9 T4 &, Al Sl [9ged Bldl & AR dF Aied 2l a9 A 8l A
FIE & % da AT g g9 & ol ST Sifele ol faHad &l & 3i7 39 Y
S A AT Heew R g A €l




2s 3f7 2p stifdeia & 4=

ol H o7 9gd &Y & 8l 59

K_\ e T de A %

1 1 Je gu9 ool I sl 9w o

Sl U ®Yal ST Sated

B1ehY U Zeideld 2s ¥ e 2p, |

iﬁqmﬁﬁﬁﬁ TSI 7l € S AW {51 SEier

a8l

d &4 9r faar IE g

2, 2, 2p, TgeH MW & Ol deF a9 &

28 fu §aw &, o ¥ 3eige al

=1y % offdiera H ¥ 3

o ) e | LA A T B T B

faegpel THM 989 T U %7 Tehd oF b I °F O Sl JT Seide
faepe F9 Ar anfderd § 7@ 2l

FE & AR O A T R Tl IR A qHE TR |
IH SAideT H A R H AL

39 &9 H70 (hybridisation) &l HesT ¥ THT Tehd 2|

i—

—
—
—

G (Hybridisation)

Tl T QI H U s-3Afderd (25) S @ p-efider (2p,, 2p,,
2p) AYH H MA@ A & AR ITH AR & B Bl & HE 97 Ud S
e a9 € o sp® et ®ed &l 38 a7 ®ias & YA &1 sp® Heau
(Hybridisation) 2T 2|

g1 AW 3Wde a1 99 Uk S Geh? STiderd § U497 ®id & o sp’ Heh?
erifderd ®ed &l % (Hund) & oW & S9ET &7 97 ofider § Uk Sddg
Al Bl (s-3fffdera i p-3fiderd § a9 % &Rl 3= sp’ Siderd ®ed &)

qre: sp3Ebl[ “spBﬁ”mWﬁBﬁq@%l




T U TR0 HET TTH] Bl O Ud o sp® h? ATderd Ui &
Jrg g1 8| 39 Hoh? iderd § 9 Ud%h § U Seided aldl 8| @i dia
Y 9F a1 S1ST & soiae &1d & @it dia" § 9 &9 SISl & 3ode aid
2, 9% AW gAY WHET % WY §€9 a9 W H 99Y &7 219 9F gy qEEI]
®ET & & & Tehd &l A1 BE AN Uk HATh dd &l T9 HEd Eee o
ohdT 7T %, TEEeH & 9 WHI] 9 s-3Mderd &, 999 Udd § U
SWAEI 21T &, A & dT spP-3Tiderd @i a1 T & @l (overlap) 3TaH?
Td €| B % spi-atitderd & drg 109028/ &1 2ar 2| (A & aredl &I @
IR 3Aderd) ceresi (tetrahedron) & AT &Ml @l 317 ST &, Al SwaeHl
% 919 &9 T Y 9% U7 21 Tl THIYY B bS5k ag@hoNg (SSREH) & &S
g 2rar gl S e gl

H p_— |+|“ 109°28" 593'34

‘ 109°28 \ overlap o

Hiy 7 . 9 : @
H H

_sfg -S

10528’

sp? W& (sp? hybridisation)

AT I GH TART &1 Uehel S99 3R a1 Qe a9 &l &odr &l
FRAT HH BT ?
g%/17 (3277 CH, = CH,) H] &l Tereu <fgu|

(P s B e g S T
E 1 2p, 2py 2p, f ! : ! 2pz
028 sp* A7

CH,=CH,% ¥l § Yeieh hre YTHIY 38ehl Ioiford el J, U s-
SAder (2s) 31 &1 p-3iiierd (5 2p , 2p, ) % 9 | e ¥ 37 gdar 271
I H, sp? TR0 ek M sp? STl aId 1379 Udeh hias GZHI] &6 OTd
U p-HAldeld aa A & (S p,) ST H6I0 el &Il &l A sp? -Aleerd
T8 U | U Iodgi erdl €, Had GH 6 hSd & darl S, 120°%
T 97 S & A 2| T Ha G699 a9 & [0 q9 21 8, d9 Ueh dad
UTHIY] T U sp? SATeeid LY BIad GHIY & sp® SAAerd ol [ d bl
(ovelap) & 3T sp?— sp? 1 (0) @& T & U ®Ia- 97919 & & &U &
sp? -3ATdeid, &M &ZgMad U¥HI] & &l ‘s’

IO R GaRT Hedh TRl 2020-21 (257 )




e 4, ﬁﬂﬁ%ﬂ@h@ﬁmzﬁ'@ﬁﬁﬁ% Tk o (overlap)U-ﬂ?r Zl
ST FHIEA THSAT T IURIT (61 HH0 &l p -FAldeid q19d § U g8l hl
&dd &, 991 b fsr | 99 T €, S UTE () deW a9 Bl 39 7 98 ¥
[ 2 (C,H,) % A H 21 Hre THIS! & a/d Ueh [T (0) g9 37 U
1% () g9 IURAA il &l 3H a¥E 34 (C,H,) &1 A &=l &l

C,H, &1 fra

osp>-s osp>-s

A T AT A9 3 Bl

sp WET (sp hybridisation)

Sp-TeI0T § Udeh hIa UPHIY] el &1 T8¢ TIHIST O TN &yl 8, aN
A el (S o6 ™29 a1 299 o &1 €1) a1 a o 7l (S 6 29§ g 2l)
TOH FEF a9 I YEd HiEd TIHIY) Ik dTedl STErerd &l b0 &id &l o
TOH had &l STderd &1 T &Hid 2l

T (T TH)) s-3fieeid (2s) 37 2p-3iiderd § § Uk &l SUanT &id
g, T T 2p-dera faaT qiad= & B2 &d & 791 He? offderd, o 29
UHR AMderd AF UE Fifdeld & §idTeT 9 a9d 2l

ST BTEF YA & U Udhd ae 3 Ush g a9 &l &9l &l 6l
T B 7

FET BT U Uhd a9+ 37 Us e a9 & e9dr & I93 & o
&0 ZTEA (e C,H,) 1 Tl & &9 H @ £

THifed™ | S e THIST & 49 Us BEe 2 § 3 Ul wEe
@1 AT FATTRdT B2 WETe O 9« el &l (H-C = C-H).

L OGs)x®m o gew Rew



C,H, 0] H &1 &l THIY] 7 &1 BEge THI Bid &l Ol S
TN H, YA 1A IIHIY, 3HE Uk ‘s’-3AMderd (2s) ¥ Ud p aAfideid
(2p,) ®I AT H ey 3T §aRT &1 Wi ek, sp-Ueh?0l il & 394 &

1 1 T | — f T T

2p,  2p, 2p, . 2py  2pz
2s Sp 9eh?

T S el aad & 5T sp SAideid ®ed &l U hia- a9 § a1 UF
SAlteled aad €l (3 2p,, 2p,) FoFehl Heheor 21 g &

Teh HIE 1 U sp-3Tideid aa? HIad & sp-SAdeid i cdbdl (overlap)
T 3 sp-sp T g&F &9ar &l Y% E- YN BT GO sp-3ffderd,
TEEIST UTHI] & s-3Tieeid i el (overlap) ® 3 s-sp FIHT §99 a9
| U I TIHI] o &l 3BT (unhybridised) p-3iideie ga? hia= T7HI]
& T SFHBHRA p-ANderd &l UI9d I Thd & AR Ml HIEd WHNST & drd
g nEEE a9 ® (S mp,-p, nip -p, =1 <) 39 Ueh? 2UTE (THICHN) &
3] H-C = C-H a1 & 3T 39 1] § 9 T (6) 989 3T &l m e 2
2l
o FYT TAM AT HIEA UHIST & hegeh o ard bl T 9T BN

¥ H-C= C-H , H\c A S

AN
H/ H
H H

W)l e S &1 g el
]

H H
e CH,, C,H, 3® CH, #uati § HCH &% #Iu &1 8’

HEA & & AT UET (Allotropes of Carbon)

TG ®IE dd &1 AT 3w Wi w90 F 9T Al €, 39 Giiad B9 o TS
TR TN 21 &, Tg 39k i 07 {41 21 &, o I &1 I8 07 agidaT a1 SToead
FET &l T & J fafe= % 30 R BEed &l ST § WHIST @l ==
TN % HIU & T B T 2|

0T RBIR @RI Hefed 1da=or 2020-21 @-



®IET o STIRGT BT &l YN H alighd [hdl o Hebal &l I -
o HBHEHT &1 (Amorphous forms)
o TREWE &Y (Crystalline forms)

AR & (Amorphous forms)

DT, B, T BIEH, UEHAaH Hlh 3T I aRE (Sugar charcoal)

rewa (Crystalline forms)

TIET TTHM ST 39T [T Teid TaEHE 999 § Fandd &Y Jed
2| 24T g fafa= Hifdel 3iR TE™He 93991 & Yeield &id &l 98- &N
3R U®EE| 9T 3 AT & HET dF hedd 397 41 § I8 78 Fehdl
T, 9 8 BN, UHEE 37 Eﬁbﬁl@%’ﬁ? (buckminsterfullerene)

T 37 TREE Tegdrad | ] 79T a91d & Tdic gehHe? B |
=191 C,, AT &0 a-1 g8 3/ 7l Bl &l ™ sTavsy A9l
e #9231 o Hitde ur - 2 #

g/ (Diamond)

Y H Ak BT UIHIY] STUHT STfeTd TaRe # sp® HepdUl § ol &l
A TAH HIEF TH] § IIUR@DIT (tetrahedral) SeRT Bl Bl BF @
et Fvaer get e 7 &

° i

&2 &1 C-C §99 9gd A9Tdd 2 & &I, &Y &l Hled & &1 91 U9 &
foT0 STferes A | ol Aieu| AU Suae] ®Holaq Uerdf § 9 &7 U €|

AwEE (Graphite)
YETEC & S &2 &I T3aT a1 & el C-C d99 ¥ % 3787 & &l
T % ard SAYEl (interactions) H STHATRT &H BIal zl

B (260 Y FT S gaE AR




7 GTEET H hTa Bl Adel sl el W7 G3aT 4 ha- i

THET i T | 21d 2| I8 T7aT TS &l & [y 9 diad | sp? HehIu
2T 2| sp? SAfderd & d/d &l T=ihar § C-C §& adi 8| &% wiad
UTHI] U STHHIT p- Sderd & a1 el &l STHER. p-3iderd o fhar
FIAT & AR 7 RN T & off T & W AR &1 oral elwed e
g o A9 F I ATl ST hAT0 &30 % &/ | &l &l I %W U gar 9 3.35
A 37 fiord 21 E19 o O % STpel % SuRf § e ug S
ZAMT YEEE Bl BT T AFAT ST 2T &l 381 &R0 § UTEEE &l Uk
Tedh & BI H AN UHE § W2 o w9 H IUArT | @R A gl
o MY URIA % ST &1 HITA U7 HH TH &7

9 &H Ufa I forad &, 91 {1 % a9 97 e foEar € | 9 @ e
& 792 WA F Her™T T Tedt € | F T TS 9 9T B2 A1 € |
IEEE [95gd &1 TAldd & it 98 7 Sode Ugdid ¥ 98 JEEg a9 A1
zl

w&iwg;ﬁﬁﬂ (Buckminsterfullerene (C_))

24 SIET & SR [W=-19 2 & 37 § @I T8 9 ®E Waet 9
9 B Bl 3 SIS @ FAET H & A% a9 & AN @ T,
ST IT Al o ST a9 &l ardihd Hiae TPHIIST &l 9 Uh
3T T & ATVl H HEd fhaT S €, d e abd &l

qiohaTd - M B gebiaed |1 wedrd 2l

(2 )7 s wa ¥7

FHACHTE &I N G849 H Hhad Helie weardl ©, 1985 § ekl TTae
U, 2iles Sag shicl 3 FarE 2 S &l ¢¥ & ARl @ &1l I J5s T29
JHERICT 37 U IEErel § ®rEd O 39 a0 @l el 1996 § {9 & fod
I IR ST 1| IEH @l 39 STUHEIAT 6l I A9 ZAMT [0 731 F1ih Ih!

T A aeie? @l $aT M & deih 3T TGl 3arT da1 &l T8 Uh
AR ST H el 2

IO R GaRT Hedh TRl 2020-21 (261 )




THHEIGIA (C,) H AT @by C & 3 &6 & [l A6
Fedid &I I ordl Bl gl

FFAE? FAdT (C,) FFAET FAdT (C,) 13D qea T

i, C,, % BedTd ST U § 12 TaaiE 317 20 Shoi JHad &
g I HIET TH] § TR sp® Tideid el &l

FT B 3T ™ TUENT, ST AT T U7 eHdl 6T & [0 377
FD BT BB ST HAAHT T 0l &I & [0, UCIdrlesn & i &

[0 Hel= 97 eI gad el

ﬁ‘ﬁw (Nanotubes)

HIcged FEF U gl 3IET & o et @ f80 (sumio i jima) &
AT 1991 9 WIS =T &1l SACgd H AeHraT g9 & Hia TS &l U
THIUE e TI] Bl & Wl UBEE H
SURd ®rEe UIHIST %l Ae? d A
AT & 97 TwIze § TURYd q9qd de? &
o9, Hegd H 9e? deqe? el 8
(rolled) 1T | T&T BT & o6 3% AAegd
HEN Al | FAegd, UBEE & qHE B
[g5gd =% =ld & ST Afvgs arl
(molecular wires) % %9 H TN § @& o
T &l Thigd qrRae § SHegd &I, aid &
I 97, [T 91T %l S & g Su=RT
&A1 8| ISl 7 ST TS &l AHegd
4 giae HIE €, dlh 3% UH ST H
HSTT ST Hehl

D I




@)azn A AR 22
TR (Graphene) -U% 77 37597 +7% Ta74

3D g=Td #a;; & g7 @9 F 9R FaT0.16 797 g 2,

I q7 @1 AT 8

ST fop Y T TR ¥, BN HI, U H SUET § @M ard gered JwiEe ¥,
ep o1 foRa ST Bl URIEE o T € A% AT ha hiaT GIHTOLST @l & &
Zar 2l 1. 91.91e e § 30 @ T & 9de &l &l Uh  chiog HeHeEal
% B ST4T HeEHT H thad 0.3 SFHEIe? & Jidl H dde & GIH] STl ave ¥ faE
2 &l

THE Al 9T 3281 [Ggd 9% ol 98 T d 200 AT qogd g B: AT
Zeh! BIdT 2l T8 @9 qof %9 § Yeprel o {0 qraesti 2

e Hl FEHEl TH (Versatile nature of carbon)

SMSTEdl 9Tl deh bl < AR § 9 AW arell farq=iaret & av |
9 ARAT HI- &1 G e

7. 3. o7 (1807) 5 Taidl | U< &M al Uardl &l Hes gard
(Siferer 9eTel) o1 AW fean of fHoital & uTd &M a7 9eTf ol STehrde gared
(3Taifere) el T foam o fob wraie qerd aofdl & 997 § Ud Sidd
gTfeRT T S 1 o €, a9 & I 91T Jolie 99 & aTe? STgared el
T, ZAMU I8 Hr 47 o6 39 SAfdeh 91 dd-eh el &l TaEmeneret § a=mEn

T A HehaTl 2
ﬂ anyad %1 4 § b Uk U
H _C_ [ e (1828) 7 s ward
NH4CNO E» :N Ni I FI'ITI%I_C' FH TWH Bk
H H TN | JRAT a9 Sl U
SHINIH gfran HEE gerd
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Figae HSRA1800 — 1882)

T THEEE Al a9 & Uk et o1 97 e
RS 3 STHIMEH FrES & B I SMiag e
T BT T &Y 72T AT b 3T &1 S8 gRar a9 &l a8
qEell HIah T A1 3R 29+ Jide HErd e &l

ArEe A 29 a1 bl AN g AR @ f6ar T grar 3R
I A1ae &1 TS 93 U & 8, T s o0
U 3 | [aepd (9 €| I8 TH1Eadr sl 9edl @t o, i
g @1 g CO(NH,), & 3 SHI=FH Hi-e @ NH,CNO |

T8 el A % Y ISl Bl YR [har 3 9 Hdie dedr ard &
S M, Udifed TS 3nfe @l TEFeNel § a9 § 9% g0 39 gl I 39
[T &l 9aHE g @ [ Bdh TSIl ®l had SiEgenar 4 &
fohdT ST TehdT | T3S dide Terel & 95 9F9r 1 & 9 § |rad ol
A GETT &l 74T 99T T ar § Gra @il Sidd el &l ST 3
THG qAl BT T Hich, dSHhT - 3 HIET & ARl & w9 § gt
fopar 2| 2afeTT wrde THEE Jul ®9 F H1E9 6 AR Bl T a9 T
zl
o IO I @l Ueh (91 ITRET &l had Uk & dcd o IR & ST

% oo erdfed & I8 AT BIaie § 3HE ad AR 3HE

qifires & AN I o0 Uep 91 g g Té @ e g
o, foifus, aAM & feerfas asf § e aran Srdn 2| Sifad s | o fhard
21 &, I 99 H1a % AR B0 &l UBd F &6 I YoM, [ 31 o=, &,
I9M, AR 399 O WPe T AR Ugidd 9T Bl § @ T4l FEd 6
AT & Fel o 9N, WIRedh, J9dl d a7 9l dEd & & d0w 8l T ag
T | e a9 & R0 HiEd Uk [Giere dd €l

%]:'@?tlﬁlm (Catenation)

HIEE &1 U 317 S @9 ¢ 3T 98 & 39 39 & a0t & a1d
@dl @Al a9 &I AHdTl AlE BE dd ST & WHIST & drd 999 9T
TF g2 Y] ST 8, B9 IHE 29 Y07 Bl @ gg4al YU Hed olwEd §
ARAT %] T | HrEe GHIS] & Y GSh? Tl @l a1 Bl T il
59 $B UICH § ®Ia" A & 9gd @dl JEdm el &l 7, BEhR

L e x® o gew Rew




3T P T AU | i TE U7 U™ A ©, W dgd Al 9 el

g 9 g9z foan fp wree 9 T % deM 991 bl §
H

I
C
H~ \\H
H

q) U fearaed 3w & udhe geEdse guq (SC=C )

) UF U Feddras g9 3 U BF-gee (—-C=C) a1 & fgar-d¢9 9%
& LS & @ (C = C = C) I1 Td Al &l Jg< &7 & [0
fohel 37 aal & Tl

®EF H T e T 3WE ThN H deH a9 W & Y07 7 0 9gHEl =y
AT A I [T 39 T diad &l 1) ge-as G&1 § A a-T 2) SHh
T G BT 0T 3) 3T U & G4 a9 o U1, 7 HIET bl dggEl
QY 9@l dd g1 &4l

g@iﬂﬁh (Hydrocarbons)
o TESIHET HT B &7

J At Tk STpeT | e dia 37 22 & & &, BEadEd Hedld &l

TEEIHIET Dl & AT § dier T € 1) Goll JEdl & eRawET 2) 98
JEAT & ERIEGEA| Gl dEA & TEIHET Bl THBICH A FABIT
(aliphatic or acyclic) BEZHET 4T ®Had 2l
gl 3R 98 YT F STEEIerE
(Open and closed chain hydrocarbons)

AT, A fGU 10 A= ERgmEd | aEes 9 adl

1) CH,~CH,~CH_~CH_~CH, U% 4l @l %1 A

2) CH-CH-CH,~CH, U 91 (branched) @l @1 Alfieh

|
CH,
3) CH, — CH, U =@ Al a1 &8 AT
(IDH CH

2 2

\
CH,

o T TW U MU AT A(TRI T HIEH 7 EEEI0H THI[S bl He&d THM &7
Ue TETEYUl H, 31T W fh | ®EW & WHIY) Uk oY § 39 avE 93

2 b Ueh Y@ TN 99 ST 8| Al Y SETedl H, 91 didd 9HI] TEE

A 9 92 € 3R drgdl q9 @ 9 I3 Uh 9l & &9 &l &l dae

(265 IR
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TEEI H, B9 2Ed € b e @l el 98 gk Ush B (AT SATST) AT B e
zl

T EZZRIal &l (THThich 37 Tl aMI) ST 3Tweh, TwhM 37 SThE
Y aifiepa feham T B
1) 9 22, T ®a" AET & 9/ had Uhd a99 2idl 8, 37 dhedrd

2l
2) I TERIEEA, [H HEd WHST & d1d B H B U g1 g9 2l 8, FrbiT

HEard &l 3
3) J EEEEEA, NFH ®Ee THET & 9 B9 9 ®F Uh S-GEF Bl §, SeBET

FHEdd ol
I 3R T EEEREA
(Saturated and unsaturated hydrocarbons)

J EESIHEH, T had Uk ge C—C Bid1 2, Td< SEsihe &edrd 8| T«
3wk HY BESIEEA ¢l I BZSEH W H % d &9 Uh g9 999 (C=C) a1 %A
H %A U & 947 (C = C) &1l &, FHI BESIehIET Hedld el (Il e THsi
% A/ & 999 Bl a1d Bl Tel 8)3Tw@hM 3T SThZd ST« eRaEE & 3ared

Arell 2@, gnivad 2R a1 e 2REd & BRghEy 9| a1 ST & Hhd

2l
1) M= 5 9 &F-9 Jife erdd 87 399 I &l I s
) CH,~CH ~CH, 9) CH,-CH=CH,
7) CH-CH, 3) HC = C-CH=CH,
[ —
CH - CH,
z) CH,-CH-CH=CH, %) CH,-CH-CH,-CH,
| |
CH, CH,-CH,
2) =1 &/ | onfYad e S g8 @ & AN Bl TEanu)
(@)CH,-CH -CH-CH,  (b) CH,- CH,
|
CH, CH,-CH, H,C-CH -CH,
CH,
|
(¢c)CH - CH, (d) HC=C-C-CH,
I | |
CH CH, CH,
\ /

CH

2

) .



eaceica Ejl-'? d<l & A SIS+ (Binding of carbon with other elements)

T J 99 forn fh s 3 EEEe ¥ a9 AT elEse dedld &l
o T FHEA THY Al o WHIIS H T G Tebell &7

TR AT I YT Iedl € {6 1" had I2ar & 1 &l w7,
giveh gAY di o THIILSTT ST STeRI, TIZee, 7!, BEhRIH, galer
e & A i JSH? AlE a9 &l

U, HIEF & T del & 1Y Hah? - AThl &I ]

HIE-AIR & BRI GHZ (Functional groups in carbon compounds)

1E AT o G997 0T 39 § SRS Ush UIHIY] IT UIHIILST & T8 W
g w0 4 M7 & ¥ wERh @ 98 N By gHE wEal el
COOH, OH 31f¢ fopars TE &l

®EME YTl Hl IAH IURYT ThaTHE THE % SMYR W lihd [kl
ST Bl HE veral & [af= aer & R 399 SURd BareE T9E
2| T &rde Al § T9W b 99 Bl € 9 U 9H fharetl § 9
@ 2l
CH X q T FEA & ANE (Carbon compounds with C, H, X)
2t erEZiEET
e difiep f9H C, H, X &, et ‘X & (CL, Br, I) &1 3917 2|

a1 : CH,CL, CH,- CH,~Br, CH,C/ - CH,I, CH, - CHCL,

T% TEEIHET % Eiod G a1 &l SEEIHET ®ed &l
C, H, O T F€ AR (Carbon compounds with C, H, O)
o THEM, BEIH AN MR dal ¥ Gad daa-aiiTe [afe= YR & &
3wpiEd (Alcohols)

gfe g1 (H,0) U B12g o 1A ‘R* H ferenfyd fonan S &,dl sTehed
U 2T & 39 R-OH § = &7d 2|

J E2ZEA T8 —OH T9E 2Ial & STehled ®Hedld &l

A T TSI ST

CH,OH, CH,CH,0OH, CH,-CHOH-CH, #11fg
Tehled 1 A9 I R — OH 9= ‘R’ 3ehiEd THE (alkyl group) & it
e 7 8 CH, .
TRRERES (Aldehydes)

J TS, = hards 9 —CHO 21 &, a1 UrSleEs dedld &l 9
[T TETE0T S|

H-C=0,CH,-C=0,CH,~CH,-C=0 etc.




TERES & M 94 R— CHO % 5@l R = 3@hEe T98 a1 856 ©
3 -CHO Tohamds I (TERES)
#Eh(Ketones)
3w, fd o > C= 0 @i 2 %, Fe wee 8 G 3
SarE feu M T

O O

| |
CH,- é - CH,, CH,- CH, - é - CH, etc.
21 R HleH TAEA HATEA dieH

g>c=o ohaTH® THE HicH THE Hoerd ol
HIEH B TH T lli,:C=o 59 R 37 R!

ITehEd T9E & R 37 R 999 &1 Td & 9= 97 |
FEIERTTE A (Carboxylic acids)
FEIR% 3 &1 TF 93 R - COOH |

el R 3z 99 & a1 H )| 3a7 ¢
H—lc:o, CH3—|C:O,CH3—CH2—(|Z=O,

OH OH OH
HIHA 3T UHled I Pleipise el
—|C:O g TE HEIFd Hedrd & |
OH
EIW(Ethers)

HIEA-AITD 327 IFT T 29 d7e T & b 91 & &l eaiet eHm]
1 RS THE ENT [IRYd &9 8| I SFT STehiEd 998, T9 & Tehd & a1
57 T9=-9=1| 39 9M™ T R-O-R’ &I,
Zal: CH,~O-CH,, CH,-CH,- O - CH,, CH,=CH - O - CH, etc.
EEEDIEC IO ERIEC L DIEGED L [LEIECIS IR LG

U&7 (Esters)
I T wEedee 3 J 9 kU o gl I R-COOH &1 %

BIZSIe TIHT] SehEd e & Gan [aeiyd g & R-COOR| @&
o) o) o)

| |
CH,- C-OCH,, CH,- CH,-C-OCH,, CH,- CH,-C-OCH,CH,etc.
=18 frumEe vy TUE HUEd Ue? =E TUEA URT Al

) .



C,H,N¥ g HE-NRE (Compounds containing C, H, N)

OHIT (Amines) NH,
|
a7 CH,-NH,, CH,-CH-NH,, CH.CHNH,, CH ~CH,C—CH, %]

| |
CH, CH,

@)waﬂqaﬁﬁi?
- NH, 58 UHM 59 ®eard ¢l 80 MM &l gadl NH, ¥ &7 Td & o9 8
R-OH &7 R - O — R/ @l ge1 H,0 & &l

aﬁaﬁﬁmN&wwm@mmww@rﬁwﬁﬁam% ar s
UHH T Bl &, I WAHE UHM ®&d &l aic NH, & &1 eEgo WHI & SwhEa

el ¥ foeenfud 2 g (ﬁwwwﬁm%m%ﬁm)ﬁ%ﬁ
afdEe UHH 9T 21 &l g dl &1 SES[IeAIY 3§ A1 (-1 Sfehizd el
T fownfyd 29 &, 1 &5 g U9 O 2§ B U T e & saredor et
SR CH-NH GRS
/ e O,
TR LI
(aﬁ'cﬁwimhﬂ) T T
N-fHemge foemds N,N-sEfHaEd M

THEIIAT (Isomerism)
T M1 ST @l SRau|
@) CH-CH-CH-CH, ) CH-CH-CH,

|
CH,

o T TGN HHl &7 FT J A &7

o ‘3 SR T HIEWieH ¥ fohaw wET 37 EREEH YHI] £l

e 9 TMI & MU TEMA (condensed) TS faRau| & a1 ‘37 37 ‘@’
& TS 9 §7
TEAT AIRTH (37) - T[T FHedldl & a1 ATER0 Jg4id 7 34 n-Fed Had

zl

T A (3)-2 WAEA UHE € a1 AR ®0 Y SE-aded dheddl 2l

ﬁﬁﬁﬁﬁm%ﬁﬁmaﬁ%lmmﬁﬁﬁw%wm
o7 T B €| 39 U & AT (oot STOEE 9 2T &, 99 U
=1 819 & J9E9dl (isomers) HeEdd &l

werel %l g8 @9 a7 HH SRS of 99 B § 99d YO § f9ar g
g 1 I THEAT (isomerism) FHEArdl &l I AT ST THEEAr & e &
g I UH T % THEA! HEdd &l

(iso = T, meros = 39T AT ITRT U] T THM BT 2l)

oo SRR TR g w0021 (z69)



S & TSI | FHEIAT BT BRI AR ‘G d BIEAT Bl =T
2| 31 9 SIS GHEIIT HeEd

T feu U wEw At % oo fafa= d@vesr @ @ foes @ owas
HITU 37 39k HEId & AW [@Rau| (3199 STeadeh sl Jerddr dieigl)

() CH,_ (3)CH

5712 6 " 14

T A®ET (Homologous series)

T d% TN FHAME AR Bl BET AT & SEF W AR I
SURYd fhaTH® THE & MU WY ailigd [6dTl Uk 3IF YR H1 aF eIl &
ST HaAE AT % e 9 E

FHTa AT i AT, 6 &1 AT A & darg —CH, 361 &1 3
AT 2, a1 98 qAaE AEt wedrdl |

e 1)CH,, C,H,CH, ...

2) CH,OH, C,H.OH,C,H,0H ...

gfe o9 S <1 g8 ATl & < a1 IR {6 U dife ST9Hr 2l @
STl AT H ~CH, 3%15 &% =¥ T &l &l

HIA™E qErdt H T AR § efatad 99 e 2 2
1) o <l % ATl &1 Ush R 931 2l 2l

ar: 3w (C H,); e (C H, ); &wehreet (C H,_ )JOH aifel
2) i &% 31 %A ARt § (-CH,) %% &1 3 & 2l
3) ot % ARl 6 IHEME 0T THE 2§ Fillh SHEl hATHE T

THM 2 2l

AT e, Treleles, HIEdad 3 & halds T %9 o M &l

C-OH, C—CHO 37 C-COOH
4) TH F(MTRT & ifdw TON H hiH 7 2ar &l (qEoT-139)

TR0 o [oTU BH 3Toehe, 3ieeh], SAwhIS, Teehled UrsIeEs 3 hidiedieed
STl ® AT o Heba gl AU N S-S qe™ F@rd (homologs)
el 2| S & TS AR 67 ST &1 d 7 Foraig a6l ueidd
&l &l

=1 &1 T atfereer 1,2 3173 @1 Moo eifauld JF fafe= Jetde Sfort &1 v dvr

2 |

e CH, H-CH-H 1 ~164 ~183
ED| CH, H-(CH)-H 2 -89 ~183
EIRE| CH, H-(CH)H 3 —42 ~189
e CH, H-(CH) H 4 0 ~138
EC| CH, H-(CH)-H 5 36 ~136

ARON-1: 3Tk H T A0

0.55
0.51
0.50
0.58
0.63



3Teeh ! 38 FI 01 1 HArT @ (CH. ) 8l Sl n=1.23...

K2 k| FEAT AT LIOE | q
ERIE| 2 CH,=CH, CH,
PIRIE| 3 CH,-CH=CH, C,H,
e 4 CH,-CH,-CH=CH, C,H,
EECi| 5 CH,-CH,-CH,-CH=CH, CH,

FH B A A9 g C H, & 5l ‘n’is 2, 3,4, ...

Q;:

ERIES| 2 HC=CH CH,
PIEIES| 3 CH,-C=CH C,H,
S EE 4 CH,-H,C-C=CH C,H,
ECIES | 5 CH,-CH,-CH,-C=CH CH,

b1z & A G (C H, ) & 5@l ‘n’is 2,3, 4, ...
T AN B TWEOT (Nomenclature of organic compounds)

I UT9 @al ! Tl H didd AT ol HTen AR &l T d8d
T2 M & BRI, Tdeh BT S-S A9 16 7T 98 Hiod ol 30 THen
T qre? = & %ﬂ'{ I= fad Tk § A <A1 a9 2l 3Hch %ﬂ'{ International
Union of Pure and Applied Chemistry (IUPAC) ATH @1 TEAT T TS [ohaT T4 3
2% SOl H T Ush FAME 3 SAEEHG dRE 6 Farad aid o
AHHIOT H3AT &l FARIT AHHI & YIS JA9ET 92 € 6 T 97 § & g3
TG o [0 Uk &1 99 &M 91eU 37 YTy &% €U MU 9 % [0 had Uk
1 Tyl 'HT ARy

TUPAC H&1 & &am feu 7 M & &H 1 gaam ure g3l
) AR o10] § TURYT HET THIOST 6l STl 9 6 3 9N & B9 I

7 (word root) FHEd &l

-l C,-3 C,-w4  C,-ze C-ie C,-ea
C

,-8€  Cpige CAN C,- 5% & 381 %8 ...
q) 3 T TURd IRl (substituents) &l &N, e S7F7 & &9 H
AT SaT & (9T & Ued SISl S el 9 375y dwedr €l)
T) o] H TURYd RaTd THE ® A, N Fg o w9 H ESTEr S
B (9 % 918 H W2 AW AT 9T %l GO ded )
SUER (Prefix) S0 % i & 90T & 2= mafe soer, gfadias
SO, TS IO AR ik YT 3G Al F ST A 2l
MAME Y AEEA (cyclo) ® Si¥ I8 had dgid ARl & WU

0T RBIR @RI Hefed 1da=or 2020-21 @-




TUANT BIAT & {99k 0T Ueihices ARl S & &1d &l gfg I b (cyclic)
T & 1 W @1 TE AN IR 2 2l

g IO T W & [haTeTd T9E, T AicRTas ®ed &, & a1 H aar
2| ‘T T B foran e 8, SehEd 99e (R) SR Uwhiedl 99E (-OR) [
HAHIZA Teeplepdl [l STl & - 941 giadides Suerl H 9 &l

YA (Suffix) : T8% &3 W B &, T4 FHE T, Ed19% T, TEIH%
TG AR HE F

rejfes Ferer A ®l Gdadr & ar § gd1dr gl gadr (C-C) & U I8 yg
‘o7 % 3N THH HE H] Uk 3O F H%A a4 ¥ I3 B &

HEFD (C=C) a4 ATl &% U I8 G2 ‘57 (en) & AR A (C=C
) B duw difeRl & oo a' 9=g ‘wmET (yn) ®

AT Tdd Wl BT & Sl haTee T8 & a1 § U Miad 9T aR1 JaT &l

gl
TEEI0 % [0 EEEIGE & 0 98 ‘¢ F 3 I §
ehIEd & [0 —ol T A BT &
URRES & MU I8 —al @
aﬁaﬁ%ﬁl@%—oneﬁﬁ'{
FIATR® 3 & MU T8 —oic URIE 2|
TEITHFE FTFT T =5 (di) TF (tri) SAdTE ST & Ied @ A &, qY
2l Wi gl % UBd SR a[dEe GOl & UBd I W A &l F9 FHE
TR, a9+ a1 fEhaTeTes TEl sl Grgid &1 a7 a1 99 aF £l € a9 396 e
FAN: di (3TB) AT €T (tri) T A1 8l
AT o fhT ras OIHI] & A1, Ufaeentses, deM a1 ThaTEs T (3 99 Uk
@ T H AT S G H) G2 ¢ I8 ga & W0 3 ST e A 2l
H1Ee A Bl AW foad 999 A @1 §37 %9 391 aneu|
FH 29 UBR T
& - HETE SUWT - TEaE SUel - MR SUE - 9 qW - 3%
2 3 4 5 6

1

HEE T R gadEs Tl

7 8 9 10 11

(1), (2), 3)H (6), (7), (8) ® 3T (9), (10), (11)H 3T4ehl T A=< e@E < 2l

(1), (2) F&a 37 HEAEE (designation) ¥ T afedas suert (3) & fog
AT AR SR AT FHH: T 3R ST HH Bl ShaTHd T &l [l JAghd
T I8 g &l

1 2 3 4

% : CH,-CH-CH-CH, 2.3-3F &Rl &e Td Z (e)
(¢)) (@) 3 () ® dn

|
Cl Cl

) .



(6) 31 (7) ATk & 3N HT Tva=T § 999 & Rafd o7 9! g
% 9N aqrar & I WAmHE Tod T GaiUd B § o A1 & SrEdddr & ar
T Famd 2|

3ar: CH,-CH=CH-C= CH Je-3 39— 1 -dA- 3

3) (6) 8) 9 8) (1

(9) 37 (10) TopaT® TE a1 G Thare T (11) @ Rafq 3 fhdwr
T TR IR &8 Tk a1 H gd1d & 9N ST hares THE et AME
BT &l HF-A1 HIE- I 2 ST € 97 68 Hiad WA & I8 Jal & 31
foha=l 917 39 IEM & €, I8 (9, 10) 39%! ga-T &ar &l e hards
Waﬁlﬁ@aﬂm%ﬁ%ﬁﬁ(mono)ﬁl@ﬁaﬁmﬁwﬁ%lﬂﬁ
g TEATHE SUAT &1 &, a1 UHAT THAT 11 (o [harees T9e i YIgra el
g2 | 3H1 UHN, UThicsd AMh! & 9 H 9T 9 (5) mafies 3w (8) i
ghadrEe s9ad (11) Mivad ®9 9 SRS &d & 3R ga¢ SURId & Wl ¥
g 3R &l il

%@ CH,-CH,-CH-CH,-OH e UTH-12- 3B A

| & ® O 10) (1)
OH

o i%l?l (Punctuation): 37l & a9 § 7 (,) @ET AT & X
SIS (designation) % 91 JITE /%E':/ (hyphen(-) «™ET ST 2

gfe HveeT | Us § feres gfcwenfud 21 1 S9El A9 ad 99T aTiid e
(alphabetical order) & 3TIAT ST 2NN H&ATHE UG & 39 @ T § &
H 7@ Bl ETHdl Tl 2l

giqEenies : X gal (halo), R 3i@kEd (alkyl), -OR 3fehiedl (alkoxy),
-NO, T1EgT (nitro), NO AZEM™T (nitroso) 3

qfe fhET T3aT § U o 311 hardd i df 319 Uk & haTdd e
& G H! AR ZH SEAAEE TA9 & B9 H W@l 9 g haEd T
Al e

T ThATH® THE 1 g IR 39 99 &1 |, [6d Jed &1 9 3 39&
e % BN 29 Fed %A H A &1 T 8 39 gfadeed dd & w9 9 forn

ST I %Ql
-COOH >-COOR > -CONH, > -CHO > >C=0> R-OH > -NH,
g wer THEE TEREE  hleM  ofwhled  UHM

@



TG WEAYN WA B Gl % WU Sue SR ge

I
U TAES FAl BIEe FE AR

-COX
(X = Belsr)
-(C)0-X Al EAES

& -OH TEZTRAT S|

TEEES -CHO T FIAERIES
-(C)HO el -3

oz “CONH, et PR
-(C)ONH, SHATRAT L

e NH, ST i

it U -COOH prferdl e o
-(C)OOH 3iEd U

o -OR (R) TrebFRI (aﬁ)cy\) F

TEeT -COOR FRETT  (R)...FERE
(C)OOR R - SHETNT  (R)... $TE

HICH C=0 el -3

MEeTEe CN oA FTEEETE
ON SECER

=ﬁ3-W%Wﬁ(G)W(parent)WﬁﬁTﬁﬁWW%,
TJg IO A1 UG EWT TR THE @ R e 2
eICE| ‘?I'FIT'ﬂaﬁ &l 3ithd FAT (Numbering carbon atoms)

1) B9 HIeA GHUHAT &1 Hepd a1 I e 3R a1 S 9 915 3R &Y
T & T ATRAIH! SR ThaTe® el &l Rufd 9 arel JEnstl &
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HEA Aen Y shae Uk il 21 37 ®ee 97T &l 39 UhT
HaA T BN S AT ST &l T B B

5 4 3 2 1 1 2 3 4 5

CH, - CH -CH, -CH, -CH, CH, - CH -CH, -CH, -CH,
CH, CH,
T e ERNEIE
TATH W -

gfe e AT | &1 A1 A1 § Al Sfaeie B Al dis gEe

S| BR A 3feid &1 99 Uil H1ee & FAdH arT urd &l
CH
CH, 3

6 5 4 3 2 1
1 2 3 4 5 6

CH, - CH-CH, -CH, -C -CH, CH, - CH-CH, -CH, -C -CH,

s o Tenmm
Tod fater
IO &9 (Alphabetical Order):-

qfe &1 a1 & ¥ Al Gf= O SURYd & df 3% JUEed 6
g & 2

e M

I BT MU FI0TRT F AN B AR HireUl U MU Gl = F
AYHIT T HIE ST

U g0 919 ® S €U S9ar (1) T (11) 9% 37 YSH HIT| 9 &
39 @ QU 80 a7 & ST UgdlU 37 3791 gRa®l § fakau|

(3T AT I T @iTl)

ST @1 3Tl & STHT aled § 39 A1 291 %1 2q U Ieredvl faan T 2|

3

¢ CH-CH-CH-CH,: &7
4 3 2 1
¢  CH-CH,-CH=CH, : e 139
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* CH3—C|H—CH2—CH3 : 2T e
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1 2 3 4
¢+ CH,-CH-CH-CH,
|
Cl Cl

4 3 2 1

¢ CH,-CH=CH=CH,
4 3 2 1

¢ CH-CH,-CH,-CH,-OH :
4 3 2 1

¢ CH,-CH,-CH,-CHO

¢ CH,-CH,-CH,-COOH :

3 CH2—CH2

CH2—CH2
¢ Br Br

|
CH-CH

|
CH,~CH,
¢ CH,—C-CH,-CH,—CH, :
|
0
¢+ CH,~CH-CHO

|
CL ClI

TIerae -
SaEwW : CH,-CH,-CHO

CH,-CH-COOH
|

2,3 — 212 FaT e

el 1, 2- W

e — 1 — 3|

& CTel

HeAEd TS
HEal e

1,2 — =12 Ml dgdharded

Jeln-2- U&h

2,3 — 21g &R 910

2.3-3E FE AW U AT

Hm @ G G ® A

gried ‘CHO’ &1 (C) 9% 9@ & M
g e 2l

2-FiHe U UEs § CHO &t

‘C’ = T% gEe § 9Hd e gl

CHO (IRl &1 A9 ®HI0T &Id 99T T8 &4 &A1 d1eul)
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SETEWI-1: CH,CH,0H
g [hATHE T8 : -OH (37@) a1 (-ol)
geg (%) 'EsEs @ CH,—CH,
9% BEEES + Uk fhards @9 > CH,CH,0H
AT &1 99 > TY T A oA (Ethe ane ol)
5) @ (1D

JeE -2: OH  OH
| |
CH, - CH,
qe] El3gIes + 2 9l fharHs @ > OH  OH
| |
qifien o1 W > 29 U412 -3E #d CH,— CH,
(%) ® (O (10) D

O 1,2 218 TAAd
|
S&E-3:CH,-C-CH,-CH,-CH,-CH -CH_-OH
g hddd T8 >(C)=0 -UF (AT -one)

9w gleges CH,-CH,-CH,-CH,-CH -CH,-CH, #<d
9 BE3ES + 9 haTHs T
0

7 6 5 4 3 2 1
CH,-CH,-CH,-CH,-CH,-C-CH, .¥eq -2-U% (one)
sl -OH > ez
I
OH-CH,-CH,-CH,-CH,-CH, -C-CH,

ek 1 A 7 - EEEEEI B U4 - 2 — 3

0} 3) G ® O  an

qT : 39 7 % = § fharHs T >C=0 (Hiel) 79 &I —OH (3whied)

TE Bl 1 § AT MATHehar &1 g E|
SeTET-4:CH, = CH - CH, - ﬁH ~CH,
OH
g E1EgEs CH,— CH,— CH,—CH,—CH, e
g haTes 998 -OH —01
9 BE2EE + 9= s T8 Teeqd — 2 — 01

T[T 3T BT (Subtractive modification)(-2H) - T

g 1AM Ue - 4 - 0F - 2 - 01
G © ® O 11
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8 7 6 5| 4 3 2 1
IalEl 5 CH2=C=C|—CH—CHZ—CHZ—CH|—CH|2
Cl OH OH
56 — ST NI — el — 6,7-SF U4 — 12— SE 3A7d
) 3) ) (6) M ® ©) (10 (1D

IGedl 6: OH
CH,
23 - 3@ FARI— A@el ZH UF — 1 — 3@
(1) ) ) 5 ® O - o
feu U IR § TR (Organic) AT % W feiam) *
Cl CH, H
_ _ _ _ | I
1. CH,-CH, -CH, - CH, - CH, 10. CH, - CH _q_ CI—CH3
2. CH, - (IZH ~CH, - CH, Cl H
CH, Cl CH, H
CH I 3
R 11. CH2=CH—(f —IC—CH3
3. CH,-C - CH, &
CH, i CH
12. CH C=CH - C CH
4. CH,-CH, - CH - CH,
| Cl
CH,
CH3 IIBr
5 CH2—CH2—CH2 13. CH = C—CH=(|:—CH2
CH, cl
OCH
6. CH,-CH,-CH,-CH,-CH,-CI 14 CH=C-CH=C- CH
7. CH,-CH,-CH,-CH-CH, ci
[
Cl
Cl 15. CH, - CH,
| |
8. CH, - CH, CH CH CH, CH. CH
& o
cz Br 2
0. CH CH C C CH 16. CH - CH
N~
CH

2
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17. CH-CH-Br OH
|
T 20. CH, - CH,~ CH,- CH,- CH,

CH CH,
NP
CH, (I)H
) =CH-CH-CH-CH
18. CH-CH-Br 21. CH, = CH-CH, CI CH,
I | Cl
CH /CH— Cl
\CHZ ICOOH
22. CH,-CH,-CH,~CH-CH,
19. C — C-Br o
] Il
C C-Cl
NP
CH, ¢H
23. CH,-CH,-CH,- IC ~CH,
Cl

IRk &1 T T T7E Bl ARA?

o T AMIE & AW G AW U &H THH TTAT o Tehd &7
2, ATk % 19 % SMEW W 89 SHHl GIaT M YR I o T &

1) W & 9= 0 T G @l § ®raw WHmE o gen fodl

2) f&U U 9M % STAN ®EA WA & Ifad dide d, a0 g gl AR
r T ¥ 4 3 |

3) UfcEeI™eh! i, Skl Gl & STTAT i S s 9 (designation)
% SN HHNHETE 396 EHIET THET 9 Are

4) 9 % TN BT S HIAT TG T2 HATAR haTHE TYE 3% Hlad
THY] % 9 o]

5) 9% a1d &M H TEd &0 (o Ia bl aqEaiehal G el d1ey, EEee
TIHIIIST B STESIEAAT SUANT e adl aqmae & g7 it

Ialed -

1) 2-maEd dea-3-3™

2) 2-gMHI-3-3uTEd-Uer—1,4-39
3) 3-GHI-2-FARI-5—3F EFAIEH 3T

4) 3-UHF-2-§H TFT—1-3Td
5) 3, 4-Saarl Wiha—1-29

CH, OH

1 2 3 4 5

Solution : 1. CH3 -CH- CH- CH2 - CH3
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FEA-AH % TS 0
(Chemical properties of carbon compounds)
Tty T A #1 de A § o, G, e d e e
€, G 8 9 § % "yl {hanst &l gl ==l &l S Tl §l 9 8
1) &9 (Combustion)  2) 3?0l haT (Oxidation reactions)
3) GarH ThaT (Addition reactions)
4) Teremge fshar (Substitution reactions)
1. T&9 TR (Combustion reactions)

HIe 37 T8k ATk &l AT AR H STad & A CO,, T 3R
TeRIeT IO BT &

FIEH AT BIEAT-AMTR] BT AT dl AR § Tk HOAT ST
UHIST TAH BT GET HTHIHIT FEArdl ¢ haT H wEd 9dE H, ST
FTeHaH HTFAIHI &l Tl 4+ | & 2l

%@ 1) C + 0, CO, +

2)2C,H, +70, > 4CO,+6H,0 +
3) CH,CH,OH +30, » CO,+3H,0 + &l

AATIET , G EEShET AT Ymsl &l el SOl § Jad g,
Tah ST BESIhET HIeid (®ras) Jad diell ool J Jod &l afg g
& foT0 = vaT A0 § U 9 & a1 99 eRgmhEd 9 diid g
T 2 €| Ta HIEWT, Yelaad e g § Jed §, 9 CO, ¥ HO %
SfaRe Te®? 3 AR & enieaze o1 ad €, W gafarr wef a @
531 5 U TS = =21 2 £ 1 =75 e 2 e 2 g B s e 2 1 e B | A o7
IAd & 37 T 3= STel 21l 81 UAT AT 2T & aifch Sarel U e
& fo0 T 299 & S @i

JMerehd? TIHTC® (aromatic) AR Hiferd gad SaTell od &l

o  FHU-HY T I HIEH Td T 7 T a9 & gdq g J e &l
ST Bl ZHHT T B 27

FAT % 3E7 3T I I &5 &1 T H, F4 T T 990l <&+ el 21 9
| 3AY TE Herd Jad SaTel ol 8, S g bl dd 97 e & =9 § 79
ST 2

g |1 ohdl T8 STl Scd=T 2l &, HMaar UMl a1 &l 89 &
w0 H URYN d fRaT ST 2| BTl 39% % ST9are HT €, 89 &l hal
FHIM FHEATETIT BT &, 31T el & SR SAT gad &l &l
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2. TR TR (Oxidation reactions)

TETT g8 @ 6T STRIRI0T & &, qAMT T S0l Tham ged
TET BTl STTRITRTh] BT SUATT &Ik U SATFIIHI0 21 Tebell & STRIbTE
T qed € Sl g 9Tl Bl ATIdd &2 od &l J W AT & A &l

e AT UICiST UTHTE AT g UICieEd SEHhHe [auas
AT H RABRE] 6 B H B HIA & AN Fwhled B BEerl sl
4 qRafad & & iU Siedee Je  ®id &l

TURA SThled & AFHEH H UBd THieeelaize (Acetaldehyde)
I & AP 3 H UHied g 991 81 (7 €1 &8 TR % eEn)

CHCH,OH _isnossn_ CH,CHO__,. CH,COOH
FAEA SAhIEd P TITA USRS 3T

(TR RES) (THife® o)

3. g f?lﬂle!' (Addition reactions)

I ®IEME A0 T 3Tfed ThrE & a89 (=, =) 99 91 &, 99
FhM AT Aehsd GA Ghate H§ YFT od §, o7 A9« & A 8l
T H Saaed SR FEgT d ga s QIS & |1 SAHhaT § qRT
¥ AT dd (ST BRI, g, Saie), J2 o &l S -

CH.C=C-CH, ey, CH.CH=CH-CH, __N=s_ CH,-CH;-CH,-CH,

Fe-2-4M (FeTEH) 25 (FEF) e
T @1 RAT § Ni S8R% &1 &9 &Il &l
o IANF FFR FEq B?
O 98 9eTd & Sl WY TEEE ThAT § 9T W0 [dH1 T b
& T &1 AR & 2

Ni ®T T & B9 U TN I aaedid doll ol BESIT-9 fhar S

% 37 g9t = 9T B gl a9 d@l § AHeaaar @l SThd wre

oGl Bl & T g a9 § Td wrEd @ el &l

Hit R ==t Fiem)

o Tig 9 (Y Hl M2 I HISH Ul H SN B3 Dl Tell8 Fl el
&1 AT 7

o WMI UFHM & U [hT I bl IYANT § W el HATe & STl &7 17

AT AR Od SH1 & THE 3T &l dd ®HY % G ard 9 AT
S9 B 8, THHT B0 SO TURYT W J9™ 3t gl 99 aar (%)

AT 19 W7 31 B1d1 & i SOH g« 99" o7 &1 &l

(251 U




4. TERAE A AR W (Substitution reactions)
T o, T f2U 20 AT o1 U el 31 Il ol Ueh TE g3¢ a1 del
% e AT TaRie foham ST &, fwes ar Siceds B sl &l
ek Ol AW EESEEA €, THEME B9 T w9 haeie 2
IAITU 3% WA (parum = 9121, affinity = ge9dT)®ed 2
FATT-THEME IREdT & [0 g @ a (3e) el % 91 O (37whm)
SUge URRATTET H F% Rel § 9T «d €, S faeme fean 2
TSR & [T oS GBI &l SURATT | e o hal &l & 3f
e (CH,) % 12 AT e gam famenfud & 2|

CH, + Cl, v CH,CI + HCI
fsr . e anEs FES FANES
CH3CZ + Cl2 TITRT > CH2C12 + HCI

fHeomze aarEe il FEe EESOH FANES
CHCl, + Cl, =@ y  CHC, + HCI
felieie aeivEs FATRH TSN FARES
CHCl + CL EET g oCl + HCI

2 4

BIETCCEATIES ESERIEIHES

23] W FAA-NRE (Some important carbon compounds)

Tgd ¥ HEAF-AIE BN {0 g5 B1d €| 9 el &9 Tl (Bthyl
alcohol) 37 TIMEH 37 (THITedh 3T), 37 Ml & TN & ST B,
ST 2T S 991 Hedqul HeEH-AInE 8l
TIHTA AT FATEA Siehied Ethanol (Ethyl alcohol)

T H @ o3 79 @i a9 1 oRfef § &r PO, a1 dren
SFAEE T Teeh ] SURAMT H AW | I &l 979 ey U= &

92 Y9N 9 g9/ ST 2
CH,=CH, +H,0 =%,  CH,CH,0H
Sofr 100-300 atm =74 T (29T IR

IS S HeRRT, TE, A UYHTT % A AT §, AU 3 S
TehlEd 91 ®wed £l
BT S + Al & HPT = TES  +IAAA_yeasy CO,

(starch) (called Malt) enzymes

W A7 9T w1 C,H,OH H qRafdd &2 &l 9kl &l BHE SeMl
(fermentation) ®&d &l
A=hiEd & U1 (Properties)

TUITA U TeM 59 & [OT89H U 997 =il 9 &l &l 98 USHd
78.3 °C W ZA@AT &l Y39 UIHIA a1 UI/TH (absolute (100 %) Fhied

) R




Fed & [aed sbled 39 @ed & roH Agfeeal Juryd gl § 3 39
M & [0 &M a9l &l F ALl WA, Mo sngar Fgesd
@ie, 9 T8 M (aviation gasoline) 3T @1 1Al € I8 [ @1 &la1 &
3 3T 20,71, 9= Ush 99%h & [0 =1ae &rdl 8l @ 10% U8Hia
® TEEE ¥ faaes (i) Ud ores qe? 8 2
TATA bl HTERT AT 1H 3@ Fed & AR I8 qHI Sh@liois 1 Jart
& g Hoed (ingredient) 2| 7 (dilute) ke @1 ATST A1 9=0 99 T O
9T 37T 2| 3Hh AdRad, TUeh 37T & 89 & &R0 98 & 3 a5
fea7 STMAEM, @l & ga1 X %3 eibe H SUAr § @/l ST &l
o T MY T & foh i T Ul @Il & fob diewe (suspected) ZEa?
T 9T U1 E ' A1 AR 7

gferd SAfeeRrdl Gt Afdd ¥ S99y 9dT @M a5
(detecting instrument) Ea| H@Eﬂ (mouth piece) T UF wieh
1 &l B4 Reb bl ded &l U H dreivEd sEwHe (K, Cr,0,)
% Ud (crystals) 7 B[d £ K,Cr,O, T 37t STFIHR® & &
®HRT TE A Bl I H TURYT TIAIA &l UIHA AT TAEE
TS H S &Y adl el

AT Cr, 0. SRR @l Tichdl § 87 Cr* ¥ gRdfdd & S
gl Tl Dl WaE T SN SAFAHI0 & BT &Il &l A &, FEa? o
fohal 9@ T ITRT A9 BT Bl STThd Y Scldeieeh Haih
fSTaH Brer 227 O 2T &, &1 UGN &Il &l g€ A9 | Iurd
TIAA o RGBT H I T95gdd Febdl I AT 2l

gierd IR 9UEH T S9N %7k CH, — CH,OH &% C - OH 3
C —H d49 &1 97 9ar @ 2l

TG o7
TS 91 % A9 (H,O0) S&0 &1 &M & &R (1 &% H & =\ W
C,H, &ram 8l) I8 Hifsgq o1g ¥ ka1 &veh eRsoH adl & 3R Hiisad
ZATFATES T &
2C,H.OH + 2Na - 2C,H.ONa + H,
Aifzgn goiFEs

| H,S0,# TR wsHid 915 (conc) H,SO, & o %36 Ui &ar
TITE TR 170°C (443° K) T 21l 21 I8 [Adaia0r (dehydration) foa 2|
H,SO, Fsieil %e & 3P gg H,0 @l el <l &l

cHCHOoH 2% 5 CH =CH, + HO
Conc.H,SO,

TINIEF UTaE A1 THITeE e (Ethanoic acid (Acetic acid, CH,COOH)

TUMEE 37 FTEM (AT 3 Zad 59 &l I8 IF H fae §l 38 O a1 TN
% A H 3w ST 8, W e 3w i (H,0, HCl) 3 #H 3l el
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TAAE TaEEa™ (Chemical Reactions)

AT ¢ (TS 37 AT H ufafkkan)

1) TIHES URTE haneliel 91qy o FIi=a9 | 5T ik SEgie Jod
®HIT Bl T8 T ugTa @l fohar Na & el o 2

2CH3COOH + 2Na — 2CH3COONa + H2
2) UgHEE UEs NaOH H fEhan idh Hitsay Ufdee i I a=1dm 2
CH3COOH + NaOH - 2CH3COONa + HZO
3) IE Hif=egy HaHe 37 qZA9 a2 HEHe d hal Il & o =9
HE g1 € oY CO,qa &3l 2l
2CH3COONH + N212CO3 - 2CH3COONa + HZO + CO2
Hifsaw Hraie
CH3COOH + NaHCO3 - CH3COONa + HzO + CO2
AfEaq a8 FEre

4) qw&w e 3 Qﬁﬁlﬁl’l"ﬁf(Esterification Reactions)
o T HTE! (ﬁ

e | haTEE 9 C a2l

C/ \O—C

3l A A R — COO - R/ fH R 37 R/ sfeehized #9E A1
BAEd T8 2|

T

Uh W Aol § 1 Bl A (100%) 37 1 el w@iis udics
U2 & $9 4 915 Jelrd UUE & 91 @l

T Jd-3& (water-bath) T T&&? I1 Uk g7 |
T U H TEE? B Y FH Urd HEe 96 TH B9, S
fop fa= & 91 T B

T Aol o T gErdt @l 20 9 50 e 9 F STl
JaT A F Y T
o UN T @7

3T YIS fob THLI0T 7 gAY Wie 81 O verd % i
TET afeeh ATZA THICE A9 &1 Uk Tie? 2| hamham-2
Y B At fohan gredifedsrT e wEa 2l

Formation of ester

D



TRdF (Esterification)

A H,SO, &l SURATT H el 37 AR Uk Fehed & ard e
et fopa, WWW%@WWWW%% TEEIIHI0T

II
el &l Ue? & Ghaes e o Co o F
RCOOH 3 RIOH S 2bA9T: Ueh UfHE SR Ueh 3eehied & (Tl R AR R/ 7
ﬁéaﬁ%ﬁwﬁqﬂﬁﬁﬁosﬂ%ﬁeﬁaéﬁaﬁrwﬁaﬁﬁm%ag%

R—C + ROH =— R- c + H,0
NO-H NO-R/
ZA, AT 3T TEET % 0 U guEA UdMeE A1 e UHice T
Ed & 1 IRl TIHES UES 37 UMl oF T 8N 317 TR 39 UeRr 2FT e

P .H,S0, Pe
CH—C +CHCHOH$CH—C +H20
NO-H N O-CH,CH,
LU ECRUEE T ERIEG R ol

(uiifess UfHe) (3= SThrEd)

W—H@‘ﬁﬂﬂw 3R AEAEE (Soaps—Saponification and Micelles)
TN A A & [ TG o1 &7
g T T e S qiHieds U (C,H, COOH) %ifie 1 (C, H, .COOH),

157731

3 TR (CH, COOH) &1 & AlZad 3R Ulcly’d @aul & 997 & 9 3

177733

RCOONa ZTRCOOK & IR = C,H, C,H, a1 &
I qUE I A o8 RSl afhied (o Faaera o @ed 2) &l G
T wre? @l (Esters) a@1 ®ed &l
|CHZOH
RGRKL] CHOH , 9™ —1,2, 3 — ¢3fid &l
| (1,2, 3 ¢ UMU=Te)
CH,0H
TG T Bl AT EESEEES O GhAT WE WMl 8, 99 ofl &
g™ @G P Faaia aqd 2
0

CH,-O- Lo CH, - OH

177735
| I

CH-0-C-C_H, +3NaOH - CH -OH +3 C,H..COONa

177735 177735

J b, on

CH,-0O-

l!) 17 35

Hiisqw ®e (AgA

frie
o1 2020-21 @-



!‘l‘lg‘ﬁ?b'{'ll BT (Saponification reaction)

I qEE STl o grae? (tristers) AW BEE@H (hydrolysis),
9 A1gA &1 07 2ar &, Ag-eor har dwedrdl

YT U 3T Helee™ ard 9ered €| &7 319 S & foh J1ge el vl
el &l

T AT & [0 ARl T 91 (true solution) AT HIAESH =l
(colloidal solution) & A H AT 21T
o U AW BT ®ed 27

Tl O 3 Hed & 98 [daed & HU &1 Sl [Ja™s | [Gand 2 7,
M nm § FF & &l BEsd 9| § uRgd faed, e fqahe =
(dispersed phase) ®&d &l I HUT &1 A lnm T (e 3 1000 nm H
®H Bl Bl 9% faomae ey UE & B Bl Temr qread’ (dispersion
medium) HEd 2|

Mg U TIEd sToded 2Idn 8| 99 AT & agd O 9 § 9§
ST AN &, I8 B AMSAT &1 9| a9 &l I8 Uh T 9| (True
solution) T # 97d Uch Fivad arsdar & oW, SO @legT AT
FIHZ9I7 (critical micelle concentration CMC), qg- % HUT TIod &M
T & 37 I §fed (aggregated) FHUT HI@KSA HIT &% Bl & 37 =
qIEATT T THIIUCE %?77’733?7 (micelles or associated colloids) &ed £l

qAEAA (Micelle)
ﬁﬁw%aﬂaﬁiﬁf@ww (aggregation)q@ﬂmﬂ
Tl 9 TG N M1 = A1 E, T8 Uh DS [Gadd aarr & o

AEAA H =W (Formation of micelle)

& WAl @h? &Ml § @ 10 el 9 @l

T 48 @TE dd 2 3 3% A i B 99 <

WAl B H HgS & °Id @l $B 98 3Tl

3 ST I T il H THM 3Tafe o o0 BT S 396 a1 a@n?
FT 3T ST & WA T I AT dd o T ST-3T6 & Tehd &
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o TF MU TWEATAl &I fee™ Ak &A1 3Tk J2d a8 91 SHH! dd

3 9T & STeT-eTe WY femr g El
o TIEHCAl ®I TSl &7 & [0 faen fewmu w12 € {7 3@l &1 9 o

d@ % T S-S & A 27
o [hY WENW § T HeAl Ued 857 AT Ha@ed fwrau|
qg- H A FA T R (Cleansing action of soap)

T HITTT foh B9 T ST I TG & 81 | STAd | el §eT &Y
T TITE gard Uerd BT 8| WG o o1 OEdT ¥ 39 Uk ¥ andd &
531 5 B PR o T o | el 5 | - e A = R ex i W2 k= e s
g AN TR (HOT 1) AR 39T I H AT d AW gH ST gl

N OfF U% el d9gl UIgH & o |
ST STl & A, A 26 AT bl EEShIE
* IIAT R I AT O § a9 ST 2l
- g2 AT Tfdd & 97, TEI ok HoT
fr @G H TG ﬁw AYA % A ( micelles) T T o1
Td E ofr U H faEha & 9 E
919 HIOT |G 1 HIA T&T & Tl © 37 ®uST AT 2 Sl 2l
o [U®HAE @ HUS W & AGA & BT Dl [hal T &7
&0 WG & [ Age 37 [esie dd i el &l ®usi J 91 § are?
[FepTed &, shugl | &l S gl o
A % A F U YA O B (—C— o AR FE T g )
2 & SR e S ot o Teeman TR e g R e (G o S Tt # fewmn T

gdg fRT eEgwiiee (S & i
STRT B o) T Tl 2T 8 3T
e faT UMl &1 AR SMeRf 9 B 2

FYgdE 1 eREwIEE (T 9
AN aTel) @Hd & 2l 2l 98 &2 W
UMY WIS AT o &l AT AR d Bl &,
U] 9T Bl ST 3T o wel el

S AT & O H A S § Al 36w
ARSI o e & foue o € e o e
T ¥ el od &, o Ty feu T fe | gor &l
o EEEieEn [ TR AT S i AR i e B
o EEEwIEE FR e A fauw A g
T E A sy 3 arer M @ T w5 E
T e e o g 5 S I 3 G A R 6 e
A JERR T a9 & o A1a (micelle) F2d 2|
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T HAIEHA U § BIAESA 9| 6 w01 b 9 & 9§ avd TEd &

Ul H SR [ J129a U% gaY & U ST STaed Jel adrd
Hifh Tk WIZOA T &I Uil d(repels) ®IAT &, UHT STEH-3TE
afde UT(repulsion) @& HIUT AT El

=8 TR TEHT o 0T HIZH o oY H 31 1 & (J1 9 § o7 78 &) 3R A
H U % AT AT ST AT SIS 6 AEAW U gadk? TE M 8l

TZEIA, TFHAANAHA, EEZIHAT, T, A, AT, AT
TSI, AT ETEZIBTET, FAAET TIE AT, TAANT
IO, ATEHE, T, HFNET, FAAT BT, TAemaT ()
G, i, UAHisE OIS, TR, TR, @gaael, wEddl

SEEIIZE

o FHET UF T2 TEAT § ANk ST &l SHAT TTHANNBAT; TTHT Tl 20T S &l 0T, THb
AN % T U a9 AR &1 U a4, U & 37 Ushd g9 A1 &1 &1 a9 a9 )l &, I
Tl T[T B Rl Uk TggEl T AT dd a1 G © 3 ide AT 6l TR Qe bl
T T 9TRET | T4 1337 771 & STATd raT ATl ol T STl Ueh 3TelT ST &l

o EEIHET HET X BEEH & AT &
o E[EIMHET 1 UBE & & - T BEShET (3Twhe) i TEdW eEswmEd (Sehe 31
ehTE)

o  THIE 3T & WHIUST &% T T, BIZEI, ATeRIIeT, ATZeeT Jodh? 37 Sdlerd o o7 dai
% TTHIIISTT & |1 T2 HAeH a9 g9 &l

o TRATE® THE S Thied, UGelRZS, hicH 3T HIalcied RIS 3 hlad AT hl Teh
0T W& & &, oW I T8 IURAT B &l C = C,C =C I el o1 Y& &7 &l

o EIEZIhI T T AN, [STehT Ueh 2 AT &l el &, 5feh 21 AW dlivient H - CH,
T 37 21T &, TTe! T7am Ues STET 21t € 31 T (ST oharees T9E) U S B €,
FATIE ATl dwedrd

o HIET g, Wl 2Ed, I 2Rael a1 g Sl &1 dehdl 2l

o  HE Ao, AT ST T BaT & W TaAT {9 &l &, H3aH a9agdl wedrd &l

D (285 )X FA MY Ik AR




o HUW EEZHE G H HUAT faged & & A Co, AN e & &l

o ITHTT AT HANH BhAT A & STaih SFEGT BESIBE ST har &2 2l

. EWWQW@%(WWW)WWW%WWW
|

I e ¥ YA (SfBrar) (Reflection on Concept)

1. 3T, 3T@hM AT STAHE & T I F:1 &7 (AS])

2. UM BT A H T 97 I o SATAead a9 ar g7 qe&red &1 99 @ | (AS1)

3. TIATH HIEH Bl M fWRay 3 IHH TS Wiaul (ASI)

4. UIHIA %l 443 K 97 915 H SO, &l A&l § TH & 2 &= e A1 %1 T ffay]
(AS1)

5. 9 UYAIA Fl hiHE UAEEEES A1 AR YICiIR™ GTHTE SarT ST Al STl &, d
T ATl Uary 1 A eyl (AS1)

6. HIET-AMERT bl FSCR AUl I TRHT T 3T, FSG> 0l el 21 fast a gqEul(AST)

7. AT TEASH G99 gaT Bl Al T arr 87 (AS1)

8. WIETH TLUFIES Bl STeehled U HH U Hd & ¢ AT HIISTT| TERE FHIHI0T 4 U]
(AS1)

9. HYA AN A% HIA 1 [hAT DI AT STl (AS1)

10. ETH AN bl TEIAHI ThaT 37 G-I el § 37 MU iea| (AS1)

L1, T BT & TG FEAH BT BIel 91 SHST UIATE § ST Ar 27 (AS2)

12. 99 % 37 I Sl Sie (dot) HTET &1 o= @iraul (ASS)
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II WHeTAT T ITIRT (Application of concept)

1. T IS FHIEBI TR HAATZY [oh FAMT (5aT Bl S-edd HI-28dM § BH TR
BT 27 (AS1)

2. a UF AN & Sraa APET C,H,0 7| 28 foha H¥a 4 49a &7 (AS])
b. W & FWAd ik TUPAC A9 SIS0 3fF T G721 Ueista el (AS1)
c. 9 AR H &1 g9 87 (AS])

3. EHEIA! AT FAIRIAT 344 H fopTH fe@mg <ol © - aa, AlfTe a1 [HeI07? S9sydr &l 3tad
TETETUT ETT ATREAT Fifidl (AS])

4. 31 %ET A A AR BE 9 9F HA: C,H, 3R C,H, &, aF1 § ¥ %H 0% A
Y T T uefefd &7 @l T SYTEET 27 39 I9 1 it @il (AS2)

5. 1 o uHifes 37 1 el UIHTa &1 U% 93 Tl § 99§ W T=91 S8 $% 98
WWW@Q@@W%&W@WW(Watebatch)ﬁfﬁﬁlﬂ?ﬂiﬁw
fopa TETITE T 99T o S alferal

1) TopT &% aTe a9 qerd @l 9 faRaul (AS2)
q) T & AT § g0 9IS IREd i THIEI0 ZT e HiTdl (AS1)
T) 3 TohaT &7 919 &1 &7 (AS])

%) aq uerd @1 s o’ E? (AS])

e

1. uHifed TR & O H 9 H F e faeaT @28 o ®Y H 30ar § A 8?0 ]

) 5-10% ) 10-15% q) 15-20% &) 100%
2. UGSEES & AHEI0 & (™0 Tgad o I8 8 [ ]
) - 3 q) 37 Tq) -3 T) 24

) .



3. UHifch TS &l TG I | =9I Al €, T8 IchHuEd F Sae ¥ faafed 21 S § # i

BE [ ]
31) He 3 q) dig 3fd ¥§) HE oF T) dw awr

4. ™ H ° BF-A1 UF SEZHET AEIadl TSieid Y qehdl ¢ 7 [ ]
1) CH, ) CH, q) C.H, g) CH,

5. TEEHET & Z8d & a Ml I8 S gl &l [ ]
) T q) UHT ) AT 37 U9 7) faga am

6. O TEHEl A, BT C | H Udd H 29, UHEE o7 Wby 38 HAd: 29, 4 el
AR 8 el I THeran Tl U s O [hEd U BRI Y [ ]

31) Hhad AH 9) %had A& BH.
) %haed B & CH T) T wEHar §

7. g 2 e udifesd UlEE | g el 9 § S-S 898 ®ih Mo r € of 89 dEd
g fh [ 1

37) URE 91 & HI7 U T I0d g41d1 8 &) 91 UfES & H U ST@T 97d a9 2
) Ueh e TEA [gaae a+dr 2l ) THh Al TS G@ad aedT &l

8. T WAT HEME T TIHIEH UGS Hl $B e =@l Al & har & Heiad 9o 2
[ 1

) U ‘e e T g gl ) G €3 T Bl B
) a9 F TgAdr &l ) e e ATl T I Bl 8l

9. ZUTEA 3fwehiee] 3T THIfed UHE @l fohan § &9 #rs. H,SO, Heiar &1 H,SO, 24 fhar
.......... &I B BIA E AR T8 AT . TR B [ ]

) AR, AR q) e, TEdehIu

) STIaEd, TEEHI0 ) TS, TR0
TR ST (Suggested Experiments)

1. 9T &l ST &1 Il T o o0 Uk &7 &l GeArd altoru| Thar fate &l et &g
(AS3) (T& 99 39 AT ¥ Haled -l 2)

2. TIATA 3R UIAES TS § =¥ adM & (MU U qIe01 &1 Ga | fafer & men
HITTl (AS3)
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3. U FHEME AT @ X fEe Ea C,H 0 7, @ KMnO, #f Surafd § sfeien?or erdr
® 3 A Y’ a9 &, e Ay C,H,0,% | (AS3)

a. ‘X’ 3R Y’ ARl 1 gEE|
b. I XY’ H, FEeH TWN AW % HE & [0 Bl &, Rt el © a1 e drd gard
% T T ¥ aue Mo ffau|
EISHER] ‘lﬁﬁmu (Suggested Project Works)

1. 29, 399, 299 S 39124 &, Wect &l Biel Miadl S Jiied &l il & SUART Hidh, TH7
gl =Y (models) g13T1 (AS4)

2. ZAEM &1 IYANT &Ik Bl Bl DM ddh J JHMI-29 a H JAMEBRT UhT Hiodl (AS4)
3. 3IEhIEd & SUANT &l UF ATHIH AT &6 &9 H 379 &4 e H917 (AS7)

Whatis pK ?
pK, is the negative value of logarithm of dissociation constant of an acid.

pK, is a measure of how much an acid dissociates in a solution.
rK =-log K.
The lower the pK  value, the stronger is the acid.

pKa values are related to their dissociation in aqueous solutions. Note that pKa of
1.0M HCl is zero but pKa of CH3COOH is 4.76. pKa values are useful to tell about
acid strength. Strong acids have pKa < 1, acids with pKa between 1 and 5 are moderately
strong and weak acids have pKa between 5 and 15. The weakest acids have pKa > 15.
Note that pKa values less than zero are not generally given as they are of no use to give
in terms of pKa. They may be directly given in terms of Ka.
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N TR W 30 STeRIa? (1909 — 24 ST 1966) U TR S,
&7.3777. 7. 3717 (TIFR) &% HEAT9eh, 9T 37 HH e 95T & uietdsd 9l
AT & AR 37 IHH G STE & WTeadd I 9Rd & Ardad, TR
% o ST A A &1 AT &1 UTaeY RIS 27T seiege ot B ad
(Tata Institute of Fundamental Research A yryr Qﬁ?}' frad gz (Bhabha
Atomic Research Centre) % TReh 37 9@ 9| I M1 & GEA0 A
e Fude? 37 Fidmar el & O sl STemisTer il 39 Temet &
Meu® & w9 H 91 7 @I &

T 1933 H, FUAT ULl JE YUY, T USATQHIAE HIraa
IS (The Absorption of Cosmic radiation) SIS &I % a6, 94T o
b TRITRT § Slaeie &I SUME U &1l 39 U97 § I= 1934 § T7 3MEAh
e BEgRd I HH H qERd &l

ST I HIT feA § Y %7 9197 97d die &7 Y 37 97dE 96 GRIsC), § Hifas
I § =T % ug @l Wier BTl 39 TR § vgE 9dd qReR durdl S AL A 91 39 sty
T 9T | S ST BRIGH &I STRY &3 & [0, 4f2q Jareda Je& &l I60 & °, T9E g
42| 19459 3= TIFR G5 &l 29T &I 37 1948 § 3{10eeh Hotl HHI9 I LT &l 3T 2Hh T2
YT a1 1950 § 991 7 TAEA THeH § 97d &l UidHiee 6ar 3 1955 1 feer § uvm] St &
STfqul TUANT ¥ Fged g T & TEFH S B garad Tl

TFCHT ET SIS 1 [SE7 &l AT & [0 Srad dod T &i- aig 99T &l =g
TRl T g5| 39 UlhaT 1 9Tl fOehuT UihAT % A W OSIT Sl 8l &F9ed ®hel T (compton
scattering), STF-UTHT (R.process) U7 {elial Iehl Jrdehl 3T 9 9T 31feres AT SifdenaTe & 3TeaTad
BT AN TEMT 7 [T ST % [0 A& g0 IFTEH &1 1954 9T AT GarT 3= ‘UgqY 07 H wdhd
o Tl ForamT (anfeea) & IAEA %1 st Aft &1 M § Wn am % o S A9 wie w
(Mont Blanc) & 9T U [qHM gEes § a9l 1966 &I 94T &l 9g &l el

HL.OA.R T & 59 S & U %18 UPar § g3l I+ oar
1AM TIHT AR TG ST FET B AW AR AEERE 411947 §
T TEUE TR d T HUH A0 § U &Il I Ted i
AT § BSc &1 TGE &l 317 1951F U™ vl § H97 gHaiel ¥ =as
%0 TAME 9T &Il 39 999 9 dwad 179 % I &1 A9 BHU & 91e?
1 2301 ot @11 1953 | 1T @YY ¥ Ph.D &7 & 0 3= B vem
T TE| TABT R S U SNRT JHARIST &l 9t § 1954 § webiferd
T3 =M 9 Ph.D 1958 T &il 39 99 9 %ad 24 T

o 7@ UF UEY TTE § R I qUT Yard TEEA H SR Arar ard miErsry 2

o TN ¥ I UMW & faoie Teiesr afid & yga 2l

e TEM 1,400 ST U= 3T 45 Yeich UaISTd Bl 2l

e 2000¥ I% I HMEIEZC & FART < H3d YSH [hdl Tl WG AZE YERF &I 9 o d 92|
JE A1 Fe GBI 2004 e

o TTH 99 F FB TEaywl & £ UREA UTgd SHAES oFF TR0 g’ & Emenae
9 791 €4 3R J%H 9N 2|

o VT TG 7T NgTdT-eh ey T®H 7 HEM Teb1eT H9 o § 9gd I fem@n 72 2

e 2013 H I WRA T &l Iy § TG febar 7l
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