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aIor-siistel 3Myfel o

(Nutrition - Food supplying system)

J31Y Ud A o ford FH Sl Bl |9 &l A9l sidl 8l 3
STt @l S99 97 & ATIH &l a9 7@ & o |7 919 &l Sasaddl
Il | T I SI1d ST9 STHIET H @eh? e dgdisid Sd 5d 99 a%
faf = oehT & TaTf T 91 & B9 | foran T g1 2991 €1 el /g 9P
Y U A aTel BT &l T 9o & &9 | fafv= garet & sasadar
EEQTI]

S TUsel Henstl | Uel € 6 6 fafy = Siia o191 9ias 9T e &
HIZY T |
o [T g fawHardt (heterotrophs) ST I HT<T &7 27
o [T THIT WIUIYT (autotrophs) 3TTT I T &7d &7

TeTU & TdrdT Ue foemdrdy araen & 9 | 9EH ST I8 T 6 T
11 fob ATy qier a2

WAGE 90T (Autotrophic Nutrition)

ZH A & [h WUl 98 Sd & S Th19T Hall &l I AT §
qRafdd ®3d &l 38 fd 9 Uue ad ol $B @i Ud 91 @ el 4,
3T HB TH &6l 91g T T H7d & F 39 Bic T3 gl ¥ Sted THEHS
e e F FEEESe, Mo, ™Mus 3afe Tar &7 ad &1 3% Jd
Siq Ud 99 & o 39 ganT IdIed ATE & el & T &l

B9 e TeId S HISH % B H UEW HId & o UIHi % A Bl U
2 2| AfUg afe &9 9ig Tcde W M7 € a1 29 SEd ® 6 9 9g oo e
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o o7l el o7 (7 21 | 3T e Sishanaii & {o7T 91 o1 e 7

gTaTfeadt & e+ 39 faua U7 @i &7 72 € o d1e ST Sire Uik
oH YT &7d &l 9 {6 20 I9d € fob 991 Siral & fod, Sies uishanati |
TERTST FIATOT € UL UTshdT & AT Gl bl ““Td o grar’ aer &l

SO TRl weATatl § Jehtsl T9@uoT & a1 § $% U6l 2N I E@HIve
(Von Helmont) 3T T JEM&I Hl I8 T=aal A1 b WY S+l 9o
AR e Heel d & el Afug g &= 1T 1l 9 & &l
o T AT THIT AT & [id FB Ped qard Tqra b &7
o THIT TIAU & ifaH 3T T B Hbd B

ST THIST AT ol UishdT o a1 | fofa § AMGEI 91 &
TSN HLETOl (Photosynthesis)

TEIST FYWUUT U UehIST Uichal & b
SaTd qrel § 9 9 a8 auie”
(chlorophyll) TRl & Fe@dr d 3T&dd
T 3ol Jerdl d Sfed JAfdd T &
TR &I &l Ig UH SAed Uhdl &l 8%
3 Y1 & 3 9gd H Hegadl Al qary
AT B1d &l 200 AT & &1 Tl 7 TeIsT
HIUU % [o1d Uh T qHIHI0T a9 9

J 1931 § C.B. 9@ a1 diquifed fd T
Rl Tl G FHIHIU 1 A T W FUART AT TR &l

] T H HIEEESC & Udh 3T0] & (I &% 919 Tk A &l 39 UF Uk
SRS &1 319] MTHT 21T 8| 98 Ush Td 99 GHIe00 & 37 I Uishan
ToHT UBTY 1 SAfCadr el asTar gl ST |1 29 ZH®! TN &2

CO, +2H0 =———s CH,O+H0+O0,

e (C H O,) & T9ayuT & [ )1 UTdishal eFM 7 39 9d™ & o

6 1276

Hied qHI6?0T felfau]

(BeTT STl o GiTcTeh 95T o TS THIEI0T U ik, Heae 3iY
I AMMTh TETAT h G wiferdl)

[ (2) xmm - TR A

| ®



gt i (Van Neil) 5 S T Stam] 9@ & fman 37 92 a1 e 6
TERTT IO § 19T bl IfTeRT T Heaqol gl URived uerd &1 ave =M
H,0 % * 9 H,S @1 Y1 el Tehl9l Heeiuul e AT 3= i fob O, %
M U7 Te? I Jad g3l a18 | Swei UHT &1 Uishdm WY & Yeptel Hewoor |
HET Bl T T G T wHiwTor &1 gfqued fean 9w § ae B

(Roberthill) 5 &am=T %& Fd H O, G BT & TRaAT a1 T FHHI0 39
TR &l (AREds AT El)

6CO, +12H0 —————p CH, O, +6H0+ 60,

671276

ZH A & o6 1Y 98l BIC T T dd 9 HIEEZse Bl G9eaor i
7 Sfed T8 AU Ud Aegaisl &l G990 &7d &1 UIerd, ad1, 3dme o
IRl HT FIWoT |1 91Y H Tehd 2l

T HIEEESCH HI YU T61 % ehd & 39 fod g 4 T [
i &l

T B9 %E Thd © (o ThIST TI@Uul & I Sl & [ god & &
Y R AT TR Y

afelT &7 Y18 & 9T § 7198 (starch) & SuRAfd & Sg A
| el |

Tdl | qE (W UF TR 6 Al 2EeE) FOSURA
(Presence of starch (a type of carbohydrate) in leaves)

Rael €4 § | el &1 I9 SitaTu| (B9 UH 9IE %1 T4 %Y Tohd & [919d
T qdw Ud goed 21) fE 2 (a) % SET SUEOl @l Sand dhife|

ferr-2(a): MARee Rafe q sa@an fr-2(p): AR dT
T T
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S FHE b HU Wies e § o @l Saiau| queRy & M
% B IAT Bk TE [E@TE 9=dT 2| T &1 R0 ity

9T ! FEddl H SAMId® Il bl TEeel o M|

T @ UGS § Harh? ITH SIS a1 deEEd 9 &l $% 99
=T 5 o @ e #iul
o 37T FT ET E7

T AT I AU T dl SURATT &1 ga% &l
o T 3T GrAd & [db FeBI9T FIAYU I JleHAT & FATRT AT Bl THIA%

Hul 9 gfiafdd &rdr &7
TRIST HIATUT 1 UGHAT § ETAH et
(Materials essential for the process of Photosynthesis)

TERIST HYCIUT el UThAT | HIAEESE & Tl & [ 3 faam 4
HTE TSt Bl AETRAT Bl &7 (A7 A % gArT Afdaned fhar T
THIHIT|)

o T Y Trad € [k GHIETO YT garel & THET & a1 garar &7

ZA% N H JAMGRI 9T 6 & [ dSehi &l a4 (300) a9 @l
T UhAT T 92 g0 9gd A1 9 & A H 7y o 29 T 9 2

TART & AT A= o o fey f6am o6 Jeh1er Jeror &l Tishar |
el H B STt Bl SME9Thar el gl 32U e

TR HAWU U4 AR (Water and Photosynthesis)

3 Fefl VI 9g g ¢ [ fhd 9&R a9 g@me (von Helmont)
AT o6 IEY 917 % {70 9Tl SATE9gehar 2|

I U191 YT &k AT | S0 el &7l 418 § I gal Il b aed HY
TSRTST HYWIOT o 10T BTl €| 3T Tl 91T § 38 ar § 37 ue|

TTAAT oAl § 31 9Ie9 | Y1907 o a1 § ST Sty (67 3799 Hal 9
Al %Y A AHIIE o YANT i hisd id &0 ol Wiy fh fohd Uy ey
g1y UF 9189 AR & [0 T geaqul &l
TeRIST HIWYl T a9 (Air and Photosynthesis)

TERTST HITTUT o TN 97 Tl ahitor| TUeetl heqell § 299 %% UAr &
qv | geTl I YA BH Teh1ST AU § 91g % Hed & A § gardr gl

SIMIeh? ekl BT & fob TehTST T9TuT UTshaT hl T & [0 fohT T 3k
TN o foTd I UATT Uk ST a1 g1 2

a9 1770 § S dreel 9 (1733-1804) U hiHe TN aRT I8
gy o fo6 Trew 9afyr & iU arg o oTmasas & (39 999 Jenfvei

[ (4) xmm - TR A

| ®



@ UHIYT FI@UU & AW H FAHENT A6l Ail) T+
1774 9 foreedl 5 O, &1 @IS & 918 Wal3s
(Lavoisier) = 1775 “SeRAIa ' 9I&E 2l AR 16Tl
foredl 9 @@ {6 U a2 qaae § 7@l g8 "l
Sl g31 Al & SHI JbR 98 Iy H @ g3 Jal
ged AT &l &l d 39 Mepd ¥ ugd [ Sig a1
TR EMT SASIR § YEM % 919 %1 7@ a1 <@ {6
TET SAifad 9T, 9e & WY & SURAfd § ae? q
ST T a9 et Tl fUred 7 e
T W, HHEl & d@d oY JHadl &
Sra e g4l @l gad &ed ¢ |

e, TeT 37 U9 % 9 § %I qae 27 9l
Fit|

THT &1 TR 3179 379 fagaraa § Hifa0 | U el @itad, Teh Gren
3R 99 W1 @0l 28 Haterd MRefw &k 9% a8 9 aaEul

foreetl % 2 ST 7 T fopa o6 drer 5 T4 ot [ 21T & 377 91 39
T ol Gk 7 & S HHE e o o0 Ud I3t sl ST Ye widl |

ek 91 g | 379 U197 AUl o [oTT e 218 SaFaTEs 3l gaad
& for SATeRIIoTT 6 @ 27

J RN AT BT BT &7

T Uy G Ted & a9 Sfeema? T4 & 9t g § qoivy 6
AT (I § I AW ) a0 S TS F 9ET o 9T {91 (91ee)
Ta® g A1 99 T4 @ G & E

HITT ST o T U7 &1 T8 g [o1d1 ST & fob Teh1eT HYeor Ud 9aqa-
& o105 T1F 1 I e 2

] Rermem2

TR WIAUUl & ¢ CO, & AALqHA
(Carbon dioxide is necessary for Photosynthesis)
U %3 o (o0 &H U A7 (W) Ied e aieul ool &l 7z H @a
&7 o [Tl GTel ol U e o o 37E | ¥ &3 S &l
-4 % FATHAT TUHIVT ] AARAT BT
o TF A He dATal qIES arde @it

0N ARBR dR] [P 07 2018-19




LEEIGI
(e FiHa)
e &
GG
KOH
wg fated

for-4: digd &1 Srefqot g

qIad § iy BESadEs Ioe (TTCHl) a1 ey EEsaaEs
foere @ifoul @ S AlFEEg (CO,) ®l UM eEgiaEs
YT %Y T 2l

o [T ®h d1dd & G& T @Ry

o TCIIH TIES(AES Ucie AT ISy EESeass [daaay &l 9reedl
e | {1 Ted 919 & Udh JU7 &l UTaee Hifau|

o I & THIST H UIE &I I

o ToRATHMTT- 1k STIHT BB HUEI o 18 UIel & [hal 9T I %l e (71UE)
& g S B

o T T ST 9N ST GRS § G AT I 7T Al 21 A1l & o b drde
% 3TE7 ATel YR Al 921 2ial €| 359 S &1 & feh Jeh1eT J9eu &
[T B =15 3feEs (CO,) &I ATAgIHAT Bl &l

o GIE & YEH HYHT H (%7 TBI9T H 41 T@T A1 &l

o T TN H &9 & Tl & a17 eTl F417
TSI HYTIUT %l UTohal | 379 dch &6 ol Ud a1y &l STasadhdl & a9l

g Tl sl TN S 39 &1 97 M7 B &7 78 9 T 9207 6 e

TERTST HYTIOT T UThAT HF 3T ekl u¥ | 7 &)

TR AU TG Il (Light and Photosynthesis)

foredl & T99 J=% Sl & 9 § 98 AFd 9| 918 § 396 a¥ §
Aferen @it 85| ATst (O,) & A FAN H el ud CO, o 0T § FHaAl
e Bl & dl 38 [auid a1 8RM? 6E O, 0 Y: v i amae &g &l
HT B 2| 7 § Iiienl 7 dran foh Hel sl Rt W faala Bl 0, %

[ (5 ) xmm - TR A

| ®



[T < fordl Sttt TR BT 28ent 31 % & fob o die O, @1 M
®HId £ A I% Sl bl ATGITRAT 2idl &| TE FHoll Bal T U g5 7

T 9 Jeie o sovered (Jan Ingen House) (1730-1799) i 35T
I Tl 2 Uel T o6 Uehr Tl e &1 T e #| 99 1779
T & fop O, T [T Sharet TehisT 1 SUferd § 2l & I 91 eEfaem o
S 9§ TN o a1 St (Hererur o foh ot uemtet § Bic ga-ge e
H ARl 3R @ ¢ 7% 9| Wihd Jel 31eR § 3B Tel 91| 396 TY 3= T8 i
AT o gA-ged | 91 S ATl 1T S (0,) Bl

TERTST HITIUT o ATk ™ TE9T el T7 1 Ual T 94T 31T 9 UIase
(Engleman) = 20 df ST o 9=t faet & Meifa el genret & oty 3
q e (35999 § 9 AN a3 {67 i ddal SiEm] (oxygen
sensative bacteria) &1 T fohaT 37 9T TTET b U191 o Tl T At
fop0Tl & AT 17 & Ul § | T § 9 I a1 [ A= 391 gad A
(pigments) & He Td TSI ToAT BT STUATT, TEBIT HIWTIUT TBIST b TS I
S o [ I8 e SuarT g3l

36¢) s |
@@4&

TR N IURATT H THA HIAU & A O, & I

(Oxygen is produced during photosynthesis in the presence of light) (M) ®
o for # a9 T SR TR A e it 9 | o

U™ YT (sets) g-13U| - 5_ Y
o @ (Elodea) a1 212 & $5 414 @ifoy| 3% &I ! 1>

¥ YRgu|
o Y 34 T Jad dd? H TRaU|
o ITA1 %l Uk Y9I g5 YTEIell bl hiq o Teled 17 U7 fosl &
AT Ieel WAU| Ig g @1 AET® © (b dih? |
T T T2 6I9 o WY 9 3fere 21 aifen]
Teh IYHIUT T 3T U1 H 37 Ueh @l &7 | 237 3
qUe| deh TAU| 9 < & {oh YTl § 7T g3 IUhI0T Irl ;
& T a1g H 997 2| T8 U bW &I T ¥ A Wl § Feret-s: ETEizaT 1 T
THEeT §l AFUFE H T T U B HI FEIE0T FHifer]
FT ST SFT TG B G0 § $B 7 o Tohd 87
ST &% HITGE @l didll bl WEHdl § Uawe &7 19 & A4 bie|
Tl il F SRl e g8 S 81 § [ ga g8 W S (0,) B
o  TENA! hl Alh? H Mehted T8 fh Arae==l sl 99a-T ey, SMqh

Te9h T Tl iyl
"SI YRR AR R Bk 200819 (7)) |

® |



| Rrareem-3
2 el § A (W) A F e gd & e # AEeaswdan

(Sunlight is necessary to form starch in green plants)

forT-6: F1 FA FT TANT
e THW H @ gU Uk e Yed I & IIT dhitas| harhad 1 & 3ar
T @ e (T8 &I Bl (AT & e difel

o TZTMEA H ®El g5 @I HITA &I deel | UIe % Ueh Icl &l & Al
o THW H W BU 2F WY &l T o WehI9T H IRaU|

o I &I O g9 H FB GUEl & [ TEH & YA Bl BETA H Th g0
T ® T SURAMT % f@d A diTl

o U P HIF-TT GIT T Hid T H &A1 B7 G &1 919 Y9I HAT fa@gar
&7

o SIS g geET & Tl BT ST PIfGTU] T ATT gaT Thd & [
T e T FT B

o X120 ¥ TE YA dar & fb Ul % @l 9n 9= UemisT Wi e §
Ted Hiel 3§ qRafdd 2 &, JaTd & 6 3HH el SURYd &l

YEIST HYAYYT U qUERH (Chlorophyll and Photosynthesis)

TERTST HITIOT Sl 3TTeIdh JAMERI & [0 “Zaered’ (Ingenhouse)
g A1 TN f6d| TR aamE {87 9 Wre 1 UehIeT Tl &l Uik
3 &l

aTen | I Ol b 9 H 7 Ted @ 9 b A O &Y 37 H B
ufafdd &rd &7 f99 ai & 397 @ a1 diet &1, R F 9 Th1eT FYur i
2?7 Ue1ST WIS i ThAT haet 91e T 7 9T & Saieh 27 3 &% g, (3
TeiiE) T A7 F U9H had gArdl & B H & 78 T 99 d% Jhl |
UTel o 9T W &Y I qUich bl UTell § ST &7 [T 3T e st foha

[ (8) xmm - YR A

| ®



Ed A1 YA & 8 didi ATl & 98T &I J Zoeled &l HU"
gy g37 aered 37 d& J=iliehl § HI JehIsT HIul & ¥ &l @
%Y I AT (b1l EoeTed & URINEH % dF E91 % 99Ed JSTen -
g7 9T Bl ST &Y WA dl 92 1T 7 g Il @Il BIiQreT
@ b T ZHH UHIYT HeWWOl Bral @l "9 1817 H & Il diee?
(pelletier) Td %avg (Caventou) & HIAT 7 Uk 27 Uerd &l Hepran o
I quleh| @1 AW fE|

e 7 g1 T fob UB19T & HIWIOT bl UTham | uetd § HI¥ ol &l
TR HIA H &Y T % A BRI, FHICHEZST 9 quieh |l T&de
2 &l
TR GIAWl FHE B 27 (Where does Photosynthesis take place?)
o TIg Ui H YU 31T 97 quie ®El qrd A E7

TTH UHAT HEl BT &7 1 WLl & $B AT adE0 A8l T UHT
YT ENl 2|
o T AT TIEd & fab 7 @I I qed g U HBT9T GIATIT HIA E7 TAE

T BT FT BT EFTT7

difere? (pelletier) UF wavs @i @ & d1¢ & G0ERH & & | Ul
o1l TAY Yl B: 2911 b Il | UUERH el I Sar o, S el ol
1T o &7 W H HiI9eBrAl H Bl 8 & UH 91 S 91l 79 1883, JwA
I 8% (Julius Von Sachs) ¥ iz foban o6 quieR® dreq @it & 00
TRt H el Hel 837 €| afceh I IR o HBIGTRIT § I oA &l 39
DISTERIT &I “ERd@ad’ &1 AW [&d1 a1l I 37 &I 7 40-100 & T
H Suferd &1d € 377 ST Urel & SN % S Hdd adT 787w B |
2 &l

gRAqa® & a1 | 39 ®ell Tdi § Uel &l Ay 39 e &1 Hereqo
H TH WY Ia% 37 Well ggaad a9l gul

--.'.-. T T ]

')@Mi{
1 ,-'-;’@

k t

v

{2619

&

=T -7(a): T BT ST BT
0T ARGIR dR] [HYed 1ddavur 2018-19



o TV PIYHI 3 T ERamad [ g&re firy &7

@waﬂqmﬂﬁi?

g BITeRT TSl AT & df BRd@dd & HI §hS & A &l 3T I ST BT TB1d
YU & i &0 % aW | 79 Hiod &l 99 1954 % IR HIA 3T 3R
7 9TEq BT H STAd qEEHE 9§ YUl eRdwddh dl AT bl

ERAwE® U TG & Al i Bl 9
1 2| AR 9 H Il Sl T 9l §
[ U1 ded & 39 A Hel Bl Teu i
%1 T A1 4T 2| 7e & 9RT § A1 avd
UETd WA BT & IH WM Bed &l UHT J40
ST ® fob el (M) | Aihudi o Tishar d
TS Bl HITIOT BT & Al 16 H SId |
Hd@®? AUE TN &d ¢

DNA @1 @7 e grain RIREIEDES

fo-8: e¥faaa® #1 STFTHAFIE

Edwa®h § 9 T el 9erd A Sl &0 HId § S8 Ueh19T Gerdl
Juich hed & A= YeRteT H9eiud auih & 39 UhaT H Sfde 0 oF
B B T BT 2

uul 27 Uep UHT & auich & f9Hh hg § HIWITSTEN T Ush G¥HI] Rerd
Z| 39 GPEAT [RAFENET & 9791 & 9 g (718 are @ 9o S
ST 1 T | HaTed &Il 2l) ATSnEs &l el & =91 & g
quieR| §2 2| qufehRH ‘a’ @1 37 AMelRd § 3R quielRe b’ @1 39 dien 2hd
Z| U U9 § @I 250 F 400 GUich 379 THET hl SAied YT HaEd
T U1 IR 33 AZADES Had &l THIeT T Sl Aichar § UHl
SN Zeh1gal &7 QI8 % sideds | [Hedh? & B £

UHTYT YT o T ERA@ad H 3w UshdTU 2dl & 394 § J 35 &

1. 1T Hull Bl TS Holl § g

2. UM @ 319] & fa@se (Photolysis of water)

3. CO, % HERESE § FqHI

& AT UThaTeT & UFY & % [0 UehT9T &l STEa9aehdT usal & 3
F TR q91 i ThaTad &l 2| 3H%! Jaad 92 & [ U i Uh19l Hal
% TRUT B WY Ui Sie H AT Il &l gl Ul W MR ufckaret &

[ (10) x@m - YR A

| ®



TSt SATHRRATT ded &1 I IT | 2Id € ael Sl 3TEF | 2 € I Jalel
e ATTRATT a1 Siaer ATkt ®ed § ST I W | Al &l
U1 GIATT N AT (Mechanism of Photosynthesis)

1. TR R afehan (TSt Al TEEiNE STERe)

(Light dependent reaction (Photochemical phase))
=0 Uihdl § TehI9T Uk T HehT (ATAT €| 19T % 3aT U i

1 ™S AR Bl ST B Al 29 Uihal &I Al &9 o

UTeT ATURRAT AT URIST TEEME STERT ®ed &l eRdadd & Ul H

NZATRIZS | IURAT YUTEH H Tehr9T bl ATURAT 21T &1 TahrsT STuihar

Y ggd Ar T B 2

TO-1 : T UUERH T GBI9T USAT & A WIed H [GegHE Sl uul gRH
3] TART ANy & @ A1l &l (1T ol ol Ta Brel
ZhIZ 1 HICH Hel ol &)

TO-I1: T 3T] & [Efed s & [0 39 SHoll &1 UGN &1d1 & I faefed
2 ®T & "gehl H undaidd ed & d & eRgee (HY), 5Ed ud
grRgiead (hydroxyl ion) 3T+ (OH).

HO — H'+OH
ZA ATRAT 1 THIST STFe Hel Al ¢l Edr S 'y
T P et (W16t AT Teer e A Frsa) T ®
AR FE TS % T e 38 & o wighar Her S |
=@or -I11: 31ferss Uidishan i@ emas HY, OH™ oirer 21 &1 fafy= fegmen &
RAT ®Yd & oWl [aaeor S &G 2l
OH' ions (A=) U% %H®H ¥ H UHI Ud A (0,) &l FEi0

%I &l Tl T SHANT 9 H Bl & wich O, Areryl § Yok &7 &l Sl

Z| H' 3194 U hiHeh B9 9 e Uihal d ®Ur=rd &d &1 H e o

UHTST SIFeA H T & & d 9 & [9919 A NADP ¥ NADPH #

ufaldd &d ®| s S8 ATP (UfSHERET €8 wEhe) Ud NADPH

(FepifemEs ufsaEy SEgadeEs Bihe ol U80) J9F 2d & o

yebTsT aiffhar % oifom seme ¥ F ATP, NADPH @7 |HES e

(Assimilatory power) ®&d |

2. TSt WA TR (Light independent reaction (Biosynthetic phase))

TH URAT § YTl I SAsIedl Jel Bl &l $® Urhl § I Uihar
TRTST I SURATT | a1 e Sierr § aedl Jadl 8| 39 3fgshr Sitafhar
Fed &l

St tfufhar a1 Uy Taa AkEAT, @1 9% Adwd T8 € f6 3
OiERATT e § Al 8| 39HT had I8 gdad & b F AR TRt @

I IROR @RI P FeRm0ts0 (1) |

® |



¥ &1 2l 81 S AtaiRar § NADPH %1 ggge CO, & A1l Hgad
Elh? ATP %ol UeUT Y Wbl Icd i &l Ig Uishal 3Tk a7o § &l
2 2% o0 fasta wegeyr ATl geaa: TEgas aad dehe CO, @ T80
T Wd 2| Td Uiual &1 TANT fhar ST €| i § Tl A1vE § giRafdd
2
e &7 UhTY Bl IRRAAE S T, TE, GEYE, T4, 997 €9 F Wd?
el TBTST T | AT a9 i 27T & & TehIST &l STagdehdl Ud gay
T HNH UH U F gAY qen § 9 8 2
s qish v (Heterotrophic Nutrition)
3 fafy= ararervi Rl d = @ 9 99 T80 &I &I At
yolo TART HER & qHI G 511 78 8| A 9T & Toh UIel Uep19T 1 Ferddl H Jia
PP o g B 2 T e AT B GiT ST S AR 9N 3 W dia
faom wier 2

‘ foodparticlesﬁa SRRl tﬁw ﬁﬂ:‘ AR qrd ma‘ §?

(How do organisms obtain their nutrition)
HISTH @l U 3 YhF & LR W Sl FarT HISH Y80 &l

faferal oUeE A Bl W S| 9N % daTe? WieH @l [dadred &Y (e
foodvacuole sraorfyd &ed €| IEEIT TAW el ol TR, THY, FFIA 3= Fardairdl
el AT &l HB 3= S Wrell Ud F 3t bl /7 {91 791 9907 o #1349

nucleus W%W@@Hﬁﬁﬁmm%ﬁﬁ%mﬂ,@,m
Rr-9(a): orfiay @A T WIS @1 I b e Wby qEl 97 WIS bl feEied #d gl
qisor STET UBUT i bl feded B & fafer s & i ud & & @@

Y7 2T 2 38T Ud H%! STl STe 2 & ®Rol [di= il | fafe=
FE90):  qrem &= W@ T $ o wisiE S S enler § Soe @ ge g Aae
T U BT & Wik -9t Sl 1 T gl ardr gl 9= wrEt o foo s
ST U AT 2
L IETEYU[ o 10 ST &7 ¥ SAHET [ 9(a) IS &1
A 4 TED STEMAT 3 FHede (pseudopodia) H@ERT WIS & AT
3R gAgH AT & &1 FHH Yo skt (vacuole) 9T &l
4 T 29 HUN %1 UTae el ¢l Riekder & oid dfea Jard, Bic
wone T Tt § faesfed d 8 4w s | fami w2
(7 vomain AT Srfa o aTE? femba 2 E ) iR (f3-9(b),
AL A e v nmEISE o E| s o fer 31w fafoe e
QL guipore WIS YT AT AT Bl 96 (cilia) @1 T % ST S 39
T 97 9gadl & A1 T HITHT Bl Thd &, Taf 97 T &l
TURT 2l 2

®



QR ¥ YT W9l (Parasitic nutrition in Cuscuta)

3157 (Dodder) (I ®AFET) T8 UH U ed, dd Tl
qreT ¥l IE 9T @RI (morning W) URER I & haedddl 39 w
ST % 170 9@ 97 % AT Ud HWhC d9ed U 8
ferid 2l

==Y (Cuscuta reflexa) § TORRH &1 &A1 &1 T8 (FARITEA)
UUTERH dgd &H BT & I8 YoM @l gud (haustoria) 1T UEUT & &l
qUE & B H F QG Bl AT BT & SET % BIFA GWGHT a- die,
T, TEATET U g T % B &1 39k T HelH 9Tl & B9 H gaidd e
2| I W UTUHT &b THE % ®9 H &d 2| 39 | Ui T The =] JUI
wgfzat 4 a9 gl

227 91 PR B & o Tl 92 S9hT ST &l A Ao (Spiral)
Eie = 1 A 1 1 e e B 1 e 1 e e S e o s B e a1 = e e
& AN AT BT & @UC Ted &, Y qUH S i FeEar J Y 9a97 &d
Z| T UIEY WOl % Jaarel § gue A T U 6l T80 ud gy ael o
TI9T T 9T &7 | a1l JIOTaTey o J1 T9eh E & 918 9 93 ol
Z1 919 21 227 (Dodders) 3 @d &, 9 T4 qU® 3T 99d & i =E
UTEY U¥SEl ¥ ST € A | U UIEd U¥elEl 9gd a1 @ded & 9gdrd o

T H UEdd &, 3 9 F¥a? 2R a91d 3&d & 914 d% o °9, Hed - Sl

% B9 T U9 1 G Tel ad| STIT arl ST 91 T a7 9rei § g

aTen I JEdn|

qAET | ey (Nutrition in Human

Beings)
Ui d 97 HMd 9Ted o Aed ol

U T U9 Uipval &l FeEd § faree e %

R T A ; T Tl AT ol
iU &Y, U dF & X H Uew? 396 " A

I o1 AT | i — i
AT T A T & A g

Y A AW U7 3id &l 2| Y 2Ed & b L

foro fafere ofT Uy o 2 Nk el
T &I &7 frE-11: /7 % MER AR
FIION ARBIR GaRT Hefeh Taa=0l 2018-19 (13) |



ZH [af%= 9&R % SER &1 Te0 H3d & o Uk &l SAER A1 F v
Z| 39 9P & SUANT & [T BIC ®9 H 9Rddd &1 9sal &l 396 ™0 &g
RT3 i AT BIdl & A1 J1d 9T T 2|

HTER AT AT IME & ZRT WA &1 9L4/TE (Passage of food through
alimentary canal or gut)

FAN YE | aldl TaT 9o el d78 § U9 &Y @r

e &1 ST &1 394 ' e I e a1 S 8| @ e

S s & A # @ S ez

s ToTedl & I Gl 81 Uk S a8 99 A § e

UeTd B &l T A A9 & A UE Il & e

submaxillary H&d & 3R A SAS1 &MT % U U5 AT

T 39 parotid T ®HeEd gl oY @7 UHEES a7 e™@d

(Ptyalin) #&d & I Al ®ERESE & ¥ § foafed

Hd &l 9 | fod Sfed gerdfl & 99d Jerdl § USEgl & q1Y qrsd &l
AlhaT I 9T %el S1dl € | ST Ao &l [ &7 gy 9W ¥ €6 ad
gl 29 quT uihar | oA Jaet | Jed g6 gl

@7 THIEWST 61 hEEREse W 1 99 9=d1 & i 897 9@ § &
AT & e S

7 R & IS 9FHid B TR & oy ga fhardhema #3711 59

QAP W I U6 B fharde-7 |

IR e | 1 2 M e M o (e B o K s e ) s s A s £ B
TEM T 3 B & W A 3gadh T hed &l

¥ 7 ud HCl % a1 SHIgE § 1o & Hoe 211 81 (BTEgiaiie

) T g€ ST % ®Y H Tedl &l Urae &l Uihd I@dl Tedl & e
afRvg Ui &l T d e &1 faged 8¢ siost |

Fd 2l

9 U 9§ 9a1d 2| 9Tel W Ui Ud FaEREge 9ed
T & foafed & S 21 Z9@l @l (chyme) ®ed &l 3|
LI 0o gered STHI9T | Biel 3id | Ugdd &l T8l I aordehl?
i~h = UisEl e SIS 3raifes (Pyloric spinctr) ®ad &l

A% gas? Bl oNd d% Ygad &l Mafba w9 9 gad @
TR e? W STaifert oY 2T & 399 Uk 96 H
TS AT H 999 9erd Bl 3id § 9gad &l

| ®



MER AT 1 qa9 @d1 YN BIEl ifd & I8 W UICH, ®afeEged ud
AT T U7 I 21T €1 Z4% (o0 o TJehd U {Uerd & Ea07 &l &0 did
gl J 7 3ffq % Adie RAfd &l 9R-97 A8 991 o £l

U agd § &fad U9 79 & qe™ar 9 997 8l ehel & 9 |
afafdd &1 &7 aIied &7 a0 (emulsification) fRaT ST 2l

SIS AT (G SA19Tae 78 § fefe ud wmgas S afehd 21 2|
ST ICIAT o1 3717 @B JErsl &l qreH Hid &l

BIel 3Tid &l {9t Jo7 78 (intestinal juice) &I G &7d & 3f7 24
TSR | TTEHT o Bic T[S &1 faafed &7 37 Bl e § uiardd &id
2| 28 U @ Rafa aor | o feag <t 2| wafeEge & ueE 99 YRl o
9I% BIT & Wik SIS | [S@Ts 6l <l & (%2 I AR AIead | "idd i
Z| wEERESed & II9aT & o0 Uihvd 9T Ak a9 g 2l

e

UTRTEt & A1E B AAAA (Studying the enzymes chart)

gfety a1e a0l Teradr & &0 [t uferd ud 396 arT Jfad @ iR
FE T AT B @

(dfopma &) 0T, e BN

fr %rsr%?r g

-——-_--
ST i TEuT FTIE® T WeH

AT Tae ufoar Brer 3iid o I

o  FHEIEIEST 7 [T &I gt Yibvel & 19 gaisd|
IO ARBR SaRT Refed 0T 2018-19 @-




o B T 7T H GiHvT 9 TEl AT &7
o IS 97 B HIH aTd qiepva B G &7
e What are the enzymes that act on proteins?

UICH & Il b1 AT H (ARSI 21R1) o H uRdled 2MT SEsiy
el &l STHRHT (Villi) ST & T THE & AT BIel AT &l Aiai®
TR 97 [aeam ™ Bl 81 STEsiuul & dw@ & Bd &l 9a1d H FHRAn
et YT 2| SipReptell | Yo atfelar Ud @fde! arfeal aid & &9 §
ICEREIE R IR

UTEN o ST Yed AHREIS § sEsniud 6 S &1 98t ¥ @i ud
TR ATfElET | aTted B &1 BIel 3fid I Sfersha? 9ol & ugand a1 g3t
I g1 3A1d | 9gad &l 81 W el § Rud O« &l S19niud &7 foran
ST & A AT (Anus) ST 76 SMER A 1 SATdH 91T 2 98l I 24 Jerdf
1 (SBIE 211 8| 76 a1 H 919 % MEhiA &l 9 (a9 ®ed &l 9a
Tar Mepid HIeH | $B 7§ UICH, 991 Ud daEEge o $% 39 |
E B A g I O B GEad gaY ool & d19 & a1 H 29 CSed
ATRATST BT T H STEad B
qA H YT=F o &1 9aE A (Flow chart of human digestive system)
o 319 BT Efte § qra @I AiHar T 27
o ITF G IU/EIT FTE7

awe ||—— || 3@ ———> || g@ Rw — | &
STSITET 19T || < pIEaE
DRI —— ||3E fq —> | g9y AT
¥
qoear |«<—— | 7a9™
/N :
sz

JAERTA &l [T €Y (Health aspects of the alimentary canal)

AT A &l 3ER A1 9gd ST ave & dedl &l I9g, &9 319!
29 T o A1 I Fder 999 T99 T H3d ¢l HT I8 fagie &t g
TH TR Bl & STUAT &6 o7Ud & &l

[ (16) xmm - YR A

| ®



I SR %l A fafe AR SH19T H STdNe Ud oTdTe qardi &l
[hEe BT &l SIS & HHigdd d (peristaltic movements)
YA (oesophagus) STOHT {9 &I T8@eh? 9o &l d1e? Tobe odl &l
J (feeal) B % 3E ®RU &l G99 g R0 STAfed G fa9d:
TG A SAfU® gEgad T80 &Il &l A9 e SEHE a1 faugRd qeret
&1 Y HId & 1 T e 98 B 2

g f&i a% G99 (rich meals) YIS T Ta9 &9 97 &H &7 997 & a0
Zid & 9 Tuae@ (bilious) wed €l TOH @€ H ®zdM+ el &l I
eI T TN AT Y UTAT AT BH HAA! B SATHH ENl 2

IS &1 9/ | B 0 89 JMd: 3799 9T & T4 6id & | Jred
T TS | g9 % [0, TR @R G SO &

a) T3 T Hfeld 3MER T2l &1l

b) |l &1 H A HA

¢) HISH &l 3T ave d Tard gu |

d) 9I99 &3 & TIa I8 & Hied SHING <A™ el Hll

e) 3Tfereh I &l Fad &1l A &9 & Sl &l Td STHIeE iR
0T § 907 (37T) 3799 % HRU e el THR T 2

g i o9 Feeare ud ffad @ § siferssay fe@rg oot 2| far ol
g & am 32 Sfem o a |, SAfdsier Yo 99 &9 are | 29
T (ulcers) 3 Tahd &l S 3Tfere Ffad 7 78 &7, ST & Siad 9iid &
39 @ H 98 ®H ST (F01) B &l ST [UBell dell § e ° g8 @i
& faua H e % % @y & &Rl 9fied a7 (peptic ulcers) Bl &l

THT a1 SIrae Uham GEaad %9 J I o [0 qard {1 § 9
T T1feT| hae Yot &l & el SAUg T ¥ ¥ I 90 Ud
qerlf 1 (b Heaqul 9T H§ H9EY WIS Hed el & &l

FNA | FR qTeN SHRAT (Diseases due to mal nutrition)

Aok ishaT GaTs ® T go & [0 9o 9@ Jd gl 29T AEr
g 21l 99T 9 2/3 (27 [9erE) et 9o asll 700 9 difsd 81 $% @
SHATIT ! AT AT Ul &Y Uifed © o ggd H @i dgfed Ser Teu q
&3 % HROT AT €| WIS &l A1 F & a7 e I & 91 § g
HIAT ATISELEE 21 T B

N

0T ARBIR dRT [P =T 2018-19



SRR 59" U a1 U% H 3fies s qard asad Aen | 7 &1,
IH TR AT FUNU FHEArl &l B9 391 § SFfAq SR gy, =i
%1 ST, WS &7 T &A1, AHEMAE-3T® ®Re I8 THI U0
% g HI 2
A TR & FUGI gl 1. HART U

2. JIEH Ul
3. WIEM el FHaraor
T 2H dedi § FUII & gHTEl Bl gl

1. FMEERR (Kwashiorkor) T : I RN | TEH @l w40
T BT 2l 39 0T % g dA0 &, 37 B9 T (RITSTehTe
% Heg M) H A ST & O J 997 o 91T | o o1 Sl
| qisTal @ o 3Afd =q= &1 ST € a91 enl W Jo ol &
T B AT & Ud HIA TS0 HIA1 Biod 2l Sl 2| T=d1 3
o & difzd v&an 8| <= gk &l &l

2. O (Marasmus): I8 I UEH TF Bl a0 @l Bl
(ITEM-hETT HUIIUT &k BT &ldT €| T& Jid T T &ae
T q-AT {919] SN T 9T STATeeh IIede 8 % ®rRul 2T &l
g%k @, Saar, gaet ¥ goe, fOeres et gda ud
JIFTEMAT 3 39 71T o g A0l 2|

3. WAl (Obesity) : I8 T&Id 9 A HISH T8I HIAT TS
AT Holl U&7 e o HI0T BT &l T8 Ueh g7 Wi The
| W T 997 89 97 3d T Bl 19T a9 oA & T
HYHE, EadeH (cardio vascular) Jeania Ud TUAT9RIl ST &0l
SN ST &IAl &l WA B AR I &I 9 9h B3
(JunkFood) Td HIe9 &l ST&dl &% & | 4l HIfa|

T & T | & ATl T(Vitamin deficiency diseases)

foeTe e et € T Teq e qerd € 997 ST "/ o
(ATZPIIM H) ZH& SMEYTHdT el & ANl 9PR [qeifisi &
YT el &7 TebdT 6T HI 2H T BFdead I 9 9ifsd Jel

’%'3”7Waﬁ%|gqﬁsrmmafaamésaaﬁ%|wmmara%afr{am
TN Sfd | fogam SEn fqeraet &1 H9eraur &2 I 39 B &l
faeTfi =t @1 a1 Tl | aiighd fhar T Bl 9@ § gewsie faerfi,
(Be-complex, vitamin C) 3f¥ (faeif®= A, D, E K) 991 § gavsiia faerf =
2| afeu [ faert=t 39 &/, &g ud &HT % &0 &M ard 30 &
e B AT HI|
@ UATIT &% g1 H SN U ®ifold 3f¥ {edds d Il Hieg |
S G e i g o

| ®



| -2: ey

qEEE (B1) SIS d@ &l oI HIThl, T, T U, T Bl HHI,
afeddr, 3o, 7, T8l T o § HioATE qerETd
T, 39S, qoghd Jah UG &7 H& % Il B 6T, @ T
Rz T Tl | SN THD TR qeplel HiwEd,
g @l
fremfas (B,  ga, agat wid, w9 Ao, ot AR M, ST gl el
et g HAYT (T )
qrefeeifem (B) R TEO A US, WA, de  efysiven v A, S,
S, @ e Td deeial A
A e TET il Fe &Y H T
(B,,) I & ST 5 g ey g7 ST ST N q@ # FHI, gH@dr of?
fererfer o1 |geroor 7 21 9 H ST
YT B & |
Eifdies ot/ 9%, I, 31U, T8 I, SIS TFTRIAT Sfqdr, ST &1 &
T Il aTell dReneAll SAR® oA T
: AT AT, Tehd, Ik THI, -~ .
et ar ‘ e, W H AT ged § gived, 9
U, HiH, T Ud ST
. aTe, HeT, gH, avTa, g , ufomEl 9 g€, g, dEe! A
I S (C) T e, &Y R AT v, AT T G EE A
Yot (a) TR OIS, WEET T 3, o S, e T, O T D e &
HEdl, Hid, 12 T o, 9Teh o 7 ooy e, T 9T 9wk ol fmion
eHIeY, Hag, JUT Ud Al
O - , 30U, , & .
P O g@&ﬂﬁ%%ﬁ?ﬁ[ﬁaﬂ;%ﬂ%ﬁ feheq T, <, e, T G B
(sunshine vitamin) o T 5 T & B D FAEaT it g e
Rl B @ foe SR & E |
I (E) B, Wbl g drel, 9| PP T geFar HIET § 79|
U=, T gE # a9 (S
&1 o
EEderAET (K) & i A T g 3, T A e A To;%_;m JFR AT H [dd
it 3 g | et T A
ST B T M AR 20181 (19)

®



(of) T
AT, @I, Aeged, ERaAwa®, ST, TFI AFAGHAT, B AT,
fasaist, et 99U, RN HER A, aR AEE, FFAE, TEAd,
aAfer, AU, e, HERIEHT, 9T, SeEE A, fAw, dghe, fiq
™, @E9A, 91, IFd, TAAH

eI

o TN MUl H 5 SAehTeeh UeTe S Wil AR MHeel d T ol T80 AT, ag d $5 6l &
T BT 2| I a8l Sl Ald o G %l Jeddl 9§ Sfed dHiaien Gardl l Gy Hid &

o TS HYWUT Ueh UHT UThAT & IoTaH IUieRd Jard I1EH ST Iehd, 37U HIaT, Hia 213 TS
(Co,) Ul e ST Soll | &1 &1 9 qaTed (S5 H1U8) Yeh1el H9equT o i SHierdrs (O,)
g =g ey & w9 § HenRtad 6 o

o THIYT HYCTIT 1 EHAT 1 X 3T U 3@ Tehd ol A

6CO,+ 12H,0 ——"— CH,,0+6H,0+60,

o UHY YT % [T Hra SI3 SASS, IHI, Th19T, TR Fuh TH YeTd s Sasdehal el
2l

o I HYCTIUT % B W EAAdd &l Tl o 9T H JeBTST Tl STIRaTT il 2| I97 § JeB1sT
AizRATT Bl 2
o TEHIST HYWU % H(TH IMIE & Ao, I Ud bl
o TS T % S eRdwad H I T arell JT ThaTd 2|
a) TERIST Toall ol TTERNE Hofl § qradH|
b) I % 319] @1 feresed
¢) T B3 AFAES H BrEEEEe § qafid Sl
o TE! SEI SART g9 U HAfed W YETUl i &0 BT [AUH U HEAr &l

o T FHISTA SE H YU FE T HISH T&0T [ohdl ST &1 Wi STH-of el &l Steadl dedl &,
fafv=1 @™l @1 &3 & o fafv= o oy o 2

o Gl TART AT U SUART H @ & Yd SA(ced AT STU[3AT T Fe ST H feee 2 2l
fararest &t 39 uishan @l 7 Sifed 1] o7 o10] | iafdd 2rd & e #ed &l

o HIHA! H AN @, 39 [ T § Urae A1 SR e $B [ l qemdl § Qi &l
ferafed 2 UTed WIS I BIel AT aRT IER %l HIIBIAT 1 61 AT 2

[ (20) xmm WIqW-H1T AR o

| ®



o T 37 UL SMEW AW H B0 YIEH df a1 31 2| 39 a1 & 9T & 39 T &
a) T URU:  HIoM 9@ % 3iEY U &I Bl SIUR Hed
b) U= IS SehIvall SaRT SAfed HISe JeTel 1 d¥e Yerei § 9iad &e1 e
FEATT & Tk IR 3% F&UT % Fehl
c) STINI: HTER AT AT U HiaH (Jead: Biel 3ld) AT IREahol o § qgadl
d) T 9 gAY H 3 el are? el

. 3@ [WRaul (ASI)
a) 9T qroor-faey oy gy b) 3<T:TE U qrEH
c) TERIST SATHIhAT-34IeT STk d) TERY-eRawas

2. ®RU AUl (AS])
a) TR SE ST o [0 HIo &1 e S Teb1sT TIOT Bl &1 1 qT1 A1 27
b) STEIR STHIRAT Sl U191 T~ STHIhaT el Siad &l & 7
¢) UeR19T TYTUT & YATT H O @l Trd Ied (Hd=t) a9l Sa9dd & &7
d) Td &% U191 H T g & G § BN 9 ST @ el Y Tehd &7
3. TERI AUl (AS])
a) T far b) o Sa o) e d) STER SR I ®
4. TN BT YeRTST HYWOUT bl UHAT o o hed yerd el O SUae B1d £7 (AS1)
5. TR | JeIeT FYIuT i Gkt i AERIE FHEBI b ARl FHEEUI(AS])
6. T HIIUT & oM S| IS b AW darzul (AS1)
7. T SATHIRAT TF SRR SATHRAT I e+ arel ®el & ar | adzul (AS1)
8. SMRdY Il &I Madl qde T S Tde e SRAw Ud aHel el &l #&i7 (AS1)
9. ERAWa® ®Hl T3AT & g1 § gd1d g0 WEs AMihd &= aa12ul (ASS)
10. ISR | 37 i 9fyert &1 27 (AS])
11. 919 &l TEEeE U 37 3 &1 Ierd hitad |(AS1)
12. 9fed 9o @l AU &I | BIET 37T 6l T7a-T 6T U Jerded &l gaiul (AS1)
13. B9 9 § I %1 UG B &1 &7 I UihdT %al 9 =il &7 (AS])
14, 91919 &% 9rE § @1 0 g #7187 (AS])
15. 317d &1 91e8™ R B 97 UTeH & 9ad | &1 9gard 99 o 27 (AS])
16. & 92 § 39T %l o1 g &7 (AS1)
17. HUTUT 1 27 P UM I b G H gaul (AS1)
18. ERmRTEd el S ®adh T ST U1 dI90T B U Hd &7 (AS2)
19. g H CO, @l Alsdl &G S H Feh1eT HIW0l %l 27 1 27 (AS2)

L deTn IRPR AR R AeRw2iso (1) |

® |



20. 39 I | 3R el § 9a99 1 &7 TSl H9@uul & &7 I 3Aferds &1 ot 91 22 (AS2)

21. MY H HIEERESE S arEd F1 Tei 2 87 (AS1)

22. 3T TN § Ul | e % WA & o A-E1 Uihar ST’ (AS3)

23. 319 foh uehr Uefefd &I foh TerteT l SuRafd | &7 G STTeio gad &id &7 (AS3)

24. ToRET MU @R s, § TR0 T H UiEd & | 37! SHENT 9T S0 37 Ffead aiee
q fofaw | (AS4)

. A T A e 7
8| TR o w'% CE G

1.

2.

25. AUSA H Sl & 3id 21 WA, SR &Y Ui R 27 39 U GEieEEl $ifl (AS1)

26. AFE UM 1 S AHifhd e AUl 39 YT %l adisu J@l 9 hEigad 2id 2l (ASS)

27. TEM ¥ Ueh FAT AR fohT, FTs 9T T 1o [ohF Sebi? [ A1 o aRT HISH [T 9T
H Ugd 2T €l 39 FEeT & AHifed Hietdl (ASS)

28. TI= @1 RIeA0 7 UahI9T Ud TR &l STHERAT 97 fewull fWRaul (ASS)

eRT9T THTEAE AIE A S

29. 39 fohd T ST 9o @d a9 aTel &7 Iei &l 99T &1l (AS6)
30. 98 & 3T o 49AN 3 HH-H ER gl B I 37 #i? (AS7)

[ (22) xmm - TR A



qTET 6 BRT HellUd HIST % B9 H Hd B &l
TeRT9T HYIUT b T 2
arEq &1 9fear ® o ATEIige Y@ # fa9ggArE [g9@?

—

N

W

e 2l
4. T HEE T9Y A1 B AT F TAE & B H Ja1d B © eI
2|
5. W TE@H 3 2l
6. fqerfes affd & o™ STam] &1 H9aur &3d el

7. UIUYOT {oh SiEm | S S 8l ( )
a) e b) FFHTI c) &EGET d) ik
8. U WYWUI ok &7 U ITHHT UM TEl @ &l ( ) ®

a) TeR19T I gl b) 3T ¢) AT d) HEA S SRS B AGdl
9. YT YT o UATT H TecT UIel i 48 HUCl deb eV ST@Hrl § @i v o gl( )
a) Il & JUERH &1 Mehrd
b) 9Tl & W w1 B
¢) Tg isaa & & oI UeptsT H9eror &7 g3t 2|
d) 7z Fivad &= & oo & a7 e 2 2|

10. [T 62 o1 9Taeh 79 ( )
a) U b) 37 7 ¢) TSR 7 d) @
11. U% ST St § HIo U207 i fafe ( )
a) M ® Tde b)) ge ¢) ard d) Ficer
12. TeRIST HYWUT o o1 Qreff a7 h|-H1 AR a1g F Hia 273 NS ol 21 ( )
a) g I b) Uy ¢) Ut 1 femd d) 9T T
FITON ARG} AT e[ 1<l 2018-19 @_



(Respiration - The energy releasing system)

ST U HITE AT TR &l Tobdl | THI Taild & SHiidd 7& Hl gd
HRUT I ART JBUT (60 MU HIGTH & [dISTe e Uishanatl i haad
HIT 2| TR fBU T 9o &l URded & oo gqr 9R § fas Svem
T AT 29 990 916 § 39! 9l &Y g &1 TE0 fhU T 9
ol 3A= & § C9aad fhar’ W@ qive e gl sufq sae o
Tl IATEA Bl HAH TRl 2| Ao &l STiesd "En & surafd |
99 TohAT BIAAT 9 Bl &l TAEl Dl HI9MT IS d U Hall & Garl
ST foRanatl H FEaed a910 TEdl & HI9mai & @ed 9erd, T 3iF $8
THEE qerdf @ g Bl

‘9o TR (RESPIRATION) @i ST& ‘respire’ H &1 & fotaeht a1
I W E| S Teeade MigaE HR TR o bl I kAT
ad el 2| T &9 T8 37 99 TR % 419 & Ha dT 3TeE &
FEq 3R A9 H A (Discovery of gases and respiration)
, | AT WS T A Tihat &1 14 9 STl & ugard Cgae”
.\ AHE I % WY H UG g3 BT %E Tl dT W07 &| 3Hb! ARET

© % &1 AEihl  9E [T o AT H HE ANESEl & SR & AR
T 2R A S S WA # AT 3 A o e e
| R %1 9T TR AT % BT § SO (R e @ Ui | Sty ue
% ®Y H qRHId A o1l

18 & TATEET e @aTaet? 37 A% el AW deiia 5 6l &

01 &, g T 37 999 {61 & 999 | @i & STTUR ¥ 891 SRR
T8 - Tl AT TUMA




q &M aTl T4 o fafvg 9 dated faagd Seent T sl Sew e &
% TN & a1 H efl 741 | =al bl T o1 (730 Hefl o Ieagds | uroy
T ST | UTeU|) IUTTeRd STl G- 707 |
o I HIST & T H H[E%H FAHEIT T B3 & [T BIRel & FART SR

&1 T B 7 FY 7

AT | AT o TOTEHT 1 THAT o (00 % TANT 6| T2 3T+ d
TR ® 9T T 99 A7E (through) | die? T@eh? SHH HIA & o7 Bl A
T T T b CRer Ay (fixed air) AT 39 &A1 ®EH S8 ATFAES &
R aTg /M1 AT AT ST TN H Gl H BERRE T o ga1 § 3URad
g TeTY BIERTE F [aar 2| 98 U &1 9T 8, 7 & BEhRT 8| Biehrd
Y Toe o 9eTe a1 & ekl € A1 A9l 19 Bl $B 9 & Thdl 8, 98
ZH 19 o arell 241 |1 &1 Aol ¢l a7 gerd gAY 919 @ § 37 aEgat &
S H T &1 Gehdl & UAT aardn T4 ol
o TIIGAT P FTAI G &% &7 T T 3q~ &IaT &7
o ZaT & I H 37T FANT % GART @A 7 /4T 3T fhar?
o TG & TN & STET 97 &9 -7 [H0 o Tob &7

warS | Are oA i &g qered a1 ang o 1@ i arg H, 999 AT
Y BHI GART A @ aTel ga1 § T 37 il &| 891 garT Hwhiid arg
T o U1 T ST S ol & e 9T & e & S a1g Shig UTd el
2l 2l

WA 7 S TR % SATER 9 g8 qql @l 6 999 har | al
ket BT 2, TS99 3= U Uishar &l ST 91l 918 | [T 10 9=hE 6
YR 92 A1g 1/6 91T 9197 a1 &Il &1 35 A & W0 Iweie 3R JarT 6
T S 9T o ‘S[Ud 2ar ga1 T8y S o [0 S9FII 9edh M gohl
g, § aeh-ora-T (Rer-arg) 2 2| 29feiy gfud gar o 918 gd1 I i
& [0, SHH A @9 GG 3 Ta | ST gedh He 8 99 T8 g,
g 399 Ah-3T T 9 2SI Sa9ae 2l

34 [&A1 |99 9 Mol arg &l ud arg |1 Srdm &7l Jor ag &l 6
q T % 0 Fe @ foro, |t o & oo, Soart 71 9 @ &M ard 19 @
HTAT Bl AT | ST &l &1 Tebcll T8 0H SURT 2R a1g i Mehrd &A1
M| TR I diches e Feprel fob /9 @ arell gar $EA1 § AT
e 3T 9 H qafdd &1 Tehdl & STal $HAT 9 247 6l STEM e &rdr £
9T M FAT ST BTl & 37 T Ia-1 & aTeh-37 T BEHHT @
9T <7 AT 2| SR 71 o6 9999 SUGRT &4 Yo o q1 Heeh? 39 @l
T AT 8| (TR TRl bl @IS d T am foh, fRareEe o f6, s
@I 3 1 UIEH €, I 7o § e | Tad &1 3 @ &6 8l)

JASRMUN WRPIR qaRT [Rged fadaor 2018-19 e-
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WATESTY dl WA« 3T &g STawhRl 61 Areet™ faa
o TAIEAT B A & FTAIT dTebl 3T i 7 &7
o TP STAT '9qGT Irg 41’ Hiadr i E7
o @AY 7 FARTl & [MepY Y 994 @& [ qvull & Ioeid a1 &7

19401 9TaTedT e HeAehle H WeATd TH1EA 9T S| 2u gan foiad
I% AT P {har [IE (Human physiology) & 3THT;

“FAIEl GART TEV (6T T Ga14l H oA T axg, T AT 5&d
w7 I 7ed Bl I Us g9 U7 SId 39 arst @ difae feard srera e
g@dl gl 97 @ [Fad Gardl 4 a6, FE9 & AIFIEE, BIABRT, G067
31T = qared & &1

T SR 97 &9 %e Ao & 16 19 df JIaTEl &% 7eg el | 9aa+
H 9T o 9Tl 9T YTt i et sl SIeerT d1l saae fhar @l fater &
¥ | T AFHRT Te1 A1l fobeg 997 § T ST i 998 ket & a9
HEY BT AR - THATI
o HHTIT: B 98 G@d & [ &HI7 SAYTT § SURYd 41 bl g1 § EA7Y

39T BIST §3 &aT TH 71 &1 T ST BT & 394 $5 qag 87 i 7

29 T &1 ST 3 & [0 H4d 999 [ohaT § B @ arell [
TSt (FT9HT) & a1 H qH|
979 Br & = | (2e9TT) (Events / Steps in Respiration)

99 foha & Tafe= |l & 9eg o {9 Y 98l &l &l 98
I ST 37 G Thametl &l STid Sfea 9ihar 21 fog areamo
BRI & [0 a9+ [afer & f[afaer sl & &9 § 37egd &l

g r) AT | ﬁ@faﬁr;&m AR

ﬁbTIT »WWW»WW Iifflél e - QW%")_QT
THEl % e AN A U G T Ag Pl Bl Tad A H AR BT BT HATEEIST
qrey aig &l Td % We TET T OSBRI o Fgmat § wag afp F1 ITAIT HIF,
e AR w T wE T R P S AR,
B S g A LU
o IO B Bl 3
HET TE RS TA9T T 2 ST e

1 AT e & B 3
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qH (Breathing)

[UBel el § TART SaRT 29 Bisl g3 9iF H IURd
FEIST @ @I A

T o T H &4T &l doil J Hebel 97 IHRT g7 &(&dT a4
ST 29 < gob &l TAT I o I H AIEry gar & Cfane”
r “Tugeerl” ¥ 999 97 9gd 999 @l & i 99 & 9l
Y 9gd ®° Ul I @R adn | -3 ° fREn sgEn
SUEIVN ] HARIT Hich U X (67 TN HITGTU| T BT
Giey
o i e e Fat: s g
o N I T g & YT T e aaTdl &7
o BHY YR Bl &7 & JAT &7 U7 JTHT [T H gH17 3917 BIS] TRl &l

H fad /T BT AT A9 STeE TEA &7
o YU g7 G BIZH Y7 GIHI &7 I YT G7 FH AT £l
o ZOTY ZA1 BI2 §U A1 4 (3Baw) § T@arT ®al d ATl &7

FAT 91 & 998 a1 1T M:9999 (T @) T2 Twaas (Fid B
& AT § TAHHIT U 67 & [0 29 W & 9 a1 2197 a1g T 91 & &
areqae 4| (-4 938 o1 § - 9999 9 &l 91ian Tal) a9 o @l
1Y I% 9 T 2a1 BWEl &1 3 39 &9 a1g HUHe § qded el &l
et 4T ®1 T ATBre & did [T 2 gl 3 T uiatda orern §
qre? el STl 2|
q1g T8I &kl qwi (Pathway of air)

319 B A TYT A a1g HIHIS 9% aig b HE l HEer &
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AR 9 YRR § A8 391 Za1T 9497 3l ol

ZAT Bl 2~ T T %l AdE HATEAT e &l 21 feeri
T 3 TH TEd &, Al Bl % GHN B B &, g &
FUT 1 AT TRT H Ugdd § ehd &l arg 99 A Jer o
TE9T Al & ol g Bl ATIH, SR T dT9HTT @ U
TH 21 11 2| a1g | 797 Y&l & 387 dl 35T G2+ &
®HIUT 971G Yed H 3ifeId STsar gad 81 Sl 2l

WA - 29 998 37 Ira % Ud G A6 H &1 7 3
T T TEdl €| U F9e-49 Hute [ Uil wed &,
I Ue @1ed YeTt & fou sWafes An 2| IEEl | 9 %o
4 Ja9T Bl € Sl @ed 9T el § A A1 2
9aTd Sl | ¢ 9Tl o THM YN &a =1 (Lyrinx) Rerd
A1 2| $HH AR IaEd ¥ a1y a8 3 J6g A
T U BT &l T U &l SAETS, AT 37 0q e 2

SATEH - FEHAT &1 A1g TEa™ At Fell 2| 34 argedt”
A1 ®ed 2| w96 91T %1 W9l HIA 97 Aferehl oTdl T
T2gd HT qhd &l

TRl | SATHA o A1d &l AT ST Seh? & 9T § fawerd &1 S
2 T 9aal ded €1 T ST Ud B i ol 2l

JAT 3% ged gmaEret H favifag & S & 5
gaafRT Hed &

AR ST SATe6? a1 BIUHIST b TYE | THI &l & Thel §

g BT ST SIS Ud B %1 G | Tedl &1 91 R

T T B T 2T 2| TR hI9TRIa H eI i STgfd &l
2 3 I ST5 SATFIES &l dTe? T &l

Yo, AR ®l R Dl T B9 § 9gardl, 31
CO, @l ¥R & dre? (bt 2l

T 3G T a1g RiYerel 9 &1 T A 90 37 T 78 2

@waﬂqmﬁé?

BT & ARG 9T § @l Gl § SURAd arg &iIwIsl | TH &1 [a-mg Jaqe &l
fI9TEaT &l Jerar &1 $HAT &l SNaie Ta T HISeF Ggiad &M & HIE0 I+
ST 98 STfeleh T&dl &l 89T BT dl arg HIHIS &l Herl S al o @I 160
qi? % a9 & @l 9% Heball &

() xcim
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e 99 AT H FHT 981 &4 § &1 &7
o T T BHAT T AT (4FHT0T) THN &7
o I1g BMUBIT ST e 37 SR a1 &l 87

E"Iﬁl?jl'l 3R qg AW (Epiglottis and passage of air)

ufetgal $HH1 § g @l SufiEal WIS 9eTdf &% U]
9T ZART W1 15 a1, 1T T E1T JE1 e e AN

4 el 81 F'l U faies awen gl uEl
BT S aTell el SR FA7e6? &1 § fa4TiTd &1
ST &, Ueh | BT H q g1 ATl |
T AT 2| ATg H UH A H 3 @l
T AR G AT HIAT A AATH
2T &1 T8l W1ed e &l 9919 Tl § qa90
H H TEA AT T Hed Tl B Uk \\e

wure o FUloEar (epiglottis) 84 &, T8 g o

U % YETE 1 3ad FAR Heal & AR @ed 9e1d &l s H Jd9 & 9
31T €| A1g % TR %l HAaeH Hidl &l -5 & SRaU, S9! Hel § a9
fopaT o ST @1 fopam & Tufrgan foedt Uer @i &edl &7 Fdi sty
T BH Wed e Bl e § a1 SUlTedl b STal B il 3
ey Y21 %l e AN FHA H S I Akl AT [T Bl TH Tl § qA91
FHIATAT & 999 R o Sl SuiTedl T S d G Al &l ag a8
O § GHH H 49T BT 8| TURARAT % b H B B o fo1w, 91, @ed
9T &, WIEd H T4 Sl T 6 [0 AR & FEEA B 2l
o UG FHId THY dId &l BT FNEY UAT [ HEl FAIl &7

] el Lo

YT BT 21 ATAT T8 b |H Ueh 39 ol 21 U7 IRAU| A9 ST 8ISl
T3 A 9% T T Hegd HIUl I8 Thar T &M & =12 & 7d gerul
1-2 [l 9% Ferar 9 99 @il 319 Ud %d & ghs &l dh? ddizy,
Te % 92l 38 &1 &l STWdl %Ue U7 7 %Y M|
o 3IT9H T @7 YT & [T THE, 79 999 § #I3 377 Hegd [t

g7
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o YT % [Fed 9HT, @Te Yerd @l Sara=el § JI9 G Wb 9 BT
eI 7T &7

AT § 939 il A= (Mechanism of respiration in human beings)

gaoad fopan § fgaoe o Swmans
AT € I8 BH o €| 9999 § AR o arel
I 3 FHA & T 39 GEHHT i 3 el
Tehd Tohvd 3Hh B Bl &9 TegH BT Tl
g1 STU BT BT BIAT O 7@ BT T2 a9
@ITTT| BTl 97 212 & § UHT @l (6
T Bl (9T =1 =& 8l a9 @l
BIT2U, S9! BT AT RATd | 317 A1l
¥ 99 FFET % AEAH H g &Il g
Gl I Ao Bl Tegd H| FHI 0
Y F 1Y Bl 38T &A1 3R dATeY Hotl el
T Tohd | 8T AAABR SERl § ERT BT & FL99E BIdl &l gl dade &l
T4 (diaphragm) €| 919 % UaTE | $994 Tid § Heq9C Y@ YHb! YT
2| = § qeaqe & &1 &1 SRau|
o 94 [BhAT § TeF-YT 3iIT qHdl &I #4971 YfHET 7 /T J Sl ST gEy

gl g fparsfiar &7

o7 TET I AT YAfedl, YIS/l T a1 2l & 37 S97 adl H ol &8
TEdl ¥l uaterdt A @ 232 & Mids B0 § G wdl © (P U gHal
U TR T BT I THE AT GEEY, g Bl T3 A T8 BT A Bl AR
ITHT T4 & BI=] d%h UEaHl Y <@ Thd &) Jd g9 M:998 (inhale)
HI & BT &l SEr S Iodl ¢ I99 BIdl &l &l A& g¢ ATl 2l

HEIT BT F27 BT Udh HHI &, HeUe 39 ®HY &1 Bel Bl HAegue
Iy STer | 729 WY Bddl & ATHT HT Bral 8| WAl Bl SHI §IAT AT
FETET Dl 37 Il & HeAYe sl YTt Hpiad e T 98 JUTE BT deTel
& AT @ 3T 3Tl 8| fhdeh ®I0T 9eTeEl @l UET dedT Bl

FeTRT Bl AT Je- UF 3HE 37 & ad1d &H e & B0 edl Je?
T A T BHAl § eadl & 39 M998 ®Ed 2l
-7 f[eaed  zoes are @1 fha 8o faadid 21 2| e e g Rafd § o oA &
mﬂngﬁﬁnwﬁﬁﬁwmﬁm%mmammw

TE0T 7 oIl 2| FeTeT § a9 9odl € $HHl U7 ed1d d¢+ & S0l &dl arg
9Tl | QT8 Mepd ATl ¢ 26T Bl Ieadd (expiration) FeE
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T % BT 30K HU AT EHA ATST A1 Biel 7edl 8l $HT ‘©RT AHE

JTRATT | A 97 =907 BT IehdT 2l

FAN BT TSN Uhid & B1d &1 I ST T9 919 & Tl 21d & qe7el § aidl 377 28

& FHHEN

T TRl AT GIIeTd 78T 8| FHAT i &I 3Aeddl & a9 Ueh dved Uard 91 v&d &l
TE BHATII AT T FET bl 711 HIaT & FEA b held i s+ § qem@ar ofF

TG & [ ST § YEd & o BHRI 999 fhar ST i gdel Bl gl
®HST AW qAT 3= Maraferdt § yae+ Than &l &7 oifeew gl 81 Ty
[ 9915, TT0aa ol qediadl | forgd 32 S911d &1 BT 91 I STa9ashal
foT0 a9+ &7 &7 &0r-o101 ¥ gRaldd 8 g0 q9-aa- &

99 TohaT Bl TTad I Il g9l RAfaat s o1 €7

IR ¥ 9T foh AR & a8 [ohaT & 37T I ST ATl asIetatl &l
e &1 0 a1 999 [ohal Jid ®eb ol & |
5T 7T B (Heperar 27
99T 34T & &I a7 &Il &7
TBIAT & GHI I B Hl T G187 ekl &7 I8 wel d Sl &7
9:9999 & 9T BHAI § GgaT ardl arg &7 TS a7 &7
ST, [H:994 q1g HIST H T Sid? &7
It F1 AT (g Fuwret 9 RS )

(Gaseous Exchange (alveoli to capillaries))

FHHI o TE [T [T o GaTT g RIUehIat & Tohd DISTRIal l 3R
Yo IS T g HIUBIST 1 [T 2IaT & AT T 5 H HEH-21-
SMFAZS, TG HUHIS & SIS o1 (9T 2T 2| $HaT H 16eT fdd
HeH A1g FIUHIT U 19T HIST (4ieT gar 2 §1 27 arg {uahrai & [ g0
Teh 19T 9T Tl hI9TeRTd Uil STl &1 28T d WWHS[ &l Jaed Jod Ted
I SRS e Bl | T8 Yo dBISThra
9 YaTied 2y arg HIUcIal d AT
%I U BT & THT F9F Yo H IURed g
FIET = ATFIES 7o BT F A @J
Fume H foeo fafter § wgadl 2l 59
=9 A9 BI2d (TTaeH) § df &ed 26 \
STFATES ATE? Hehetdl &1 T ol 371 RO © ¥ O
T AT Jord 7o 2ad H Ued &Y Fr-s: T i 0 o %

Tt F 9T o AT 9T b1 97 feham ST & St % ey we
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T % [T % BRT H:9984 3 Iaad g & ST | ST J™
T & A & gia a sRaul gfa 7 @wae e | 7o o #

SRS 21 16
I STE STFATES 0.03 4.4

qEera 78 78

o [F:99TT I ITHIET arg H ATFIIEHIIT I AT H AT F FIT BT &7
o TWITT IT BISI 55 a1 T HET ST FAEE Bl GTE0 & qe B F:T

qHd & BEHHT &l A9 S800MH. 1. wie? | ArHrad: [ 3iaen | @ 500
.. a1g &1 A1 Weh? a1e? BIed & GEE 9 gd1 &l are? 99 & arase 1200 ..
zaT ST O BHET | 919 Tedl 2

 (52) xam

VIL&F &efl § “Sial | 9a99 918 § $HHl & amed (o) |
HeTed T 7T YA 1 ATE i)
AW F TRAEA (Transportation of gases)

FAT 9FF | T &I a1l edl, T 61 {2 €| 29 A § 6 98 ghn
AT T A BB dh Teadl &l arg | Surd = 87 &1 d19eT Ted
AT 3 3= GaTdt § S99 a9 bl 9o, d Yo 3aRT SR H aResd
®HI I [afer &1 Migad & 2|

g | RIS FTTOT RATT | 781 97 (T 21%), 7o W1l Tard o1l
H TaRerd fEHrIeas auic quf &9 § TR § T &b, URHeIo &2l
2| (RArifes ot FArRIGd & TH Uh quie 2| 1 § g% oid? I8 &
FALNGA | HHI9TH 370] 7&dl & farane § %7 (Fe) 310 &dm 2l)
ST Terd & oy fafey gamT 9aet &¥eh gid AT J a7 a1 %2
SFITEHTAIE a9l & 8 o BT H U9 7" I7 SRS e
T ST BlhY BITSTHIS | qgadl ¢l

HET-STE-ATFAEE AT AT hraHe & &9 § uRee fhar ST 2|
H 9T EAFTE J [HedT & B8 YN WRAT § g ST 8| 37E] 978 au3H
% T 7 THII0 &1 9feu|

Hb+0, — HbO, ($FH H)

HbO, —, Hb+O, (Hhl H)
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TG Tde T [Araa sfieded 9 guf &9
T AT BT 8| T BRI &l U 370
SR H g9 Y AR RHrAlE &
%Y | URafdd g &l 995 98 & S 13
fhadIe? T (18 HI) TNt &l T d8d
HH B &1 T8 Tde T A &2 97 SATede
T had Trgal AR U 2l &l 39 qRRafd o
T ST oY RAFAIET & TSt &l §J< &l &l

EHFANET %A Sfiadiad TSl I @dh?, Tad BISThe &I asad ad &l
UREE0 Tl % Hepdl &l B TSHdl § AT &1 URaed & & (3Heris
% faferoedi % o) 39 aRfula § ame @ Sifgq e ey &1 ey aga
H AT I SE9a® a1 J JMIeh! Bl Ygd™ &l el Tedl o TH8l & 3T
TEdE | S ATl 2Tl & [0 g9 YT i THE el &

A5t w1 [T (T ARt 8 Rt &, Bt @ W8 # R

(Gaseous exchange (capillaries to cells and back))

BITERIST H Tord [RHFEIES BILTERIS ®l TN 38 I A= ardra?or HedT | i
AT SITeRITo™ &1 SYATT & & B0 SMFIIHI0T i Asdl 98d &9 &l &l I8l T
SIS 1 TSl ! AT $HAT H B3 U7 ha T 9T T8l &l STerITeT &l g
ggd ®H &M & BRI ATFI-TEHRANT O STeRia o 2ieh? HIgNell § qgadr gl wignai
Y ST @l WY HIa 318 STFAES UM Ud Hal &l Sded el 8l I8 SHal 997 &
fafe= &t & 0 SUART &1 81 SIS ARy gad wlad =3 TFEs Tad BT J
Teadm 2l
e e pIECLE| (Cellular respiration)

HITH a9 T A W YTl % TS 9991 & faued 9 urd Sl 9 | I8
STa @l AfRATsTl | Sa9de® 9Ifad 9e 6l &l S &l SUrAfd &M arl saa7
ohdT @1 aTd9add 9a-i9 (Aerobic respiration) TUT ST I FTFIRATT H T Tl
99 T @1 Malaya™ T (Anerobic respiration) ®ed &l 39 Malqyaa &l &1 *‘Thvas’
fopaT (Fernebtatuib) ®ed 2| qd %! Sl ST SIaTy] H§ 999+ HIeThE 5 (cytoplasm)
T 2rar 2| 9 W § 999 2hat & $B 3191 Sidased TE § Y $B 91T ArEeidhi-sar
§ 2 Bl 39 fhar @ IO ol ATP & ®9 § HiEerhi-sdl § qufed vedr 8l gHifey

SHiferd it | 9TehaT e g\ g uery el ue veaiHe hen O 9 avE | STEied
TRl B | 3 AT TS Tihanstl ZarT sqdfed &

T ol IATEA Bl B UTEd Hdl &7 TS 39 Uk STl § T STRAT 97 & arelt
TTAE GREd & BIdT & o SATGd & aTell Sl bl |1 97 %7 2l & 91T 319 gof &Y
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fer-10: qEAIFI=Ar

¥ foafed gy ol qof ®9 F gad &M & WU 3%
AT (A= T hamd eFl arfen|

WA fafed B9 A I FHoll ATP (UiEHIte
TIZHITHE) AT [I9TT ST aTel a1 | Tufed 7&dl
| T8 IE™E Sl bl BIEl Il 2| TH BT &l el
gsT (energy currency) ®ed &l 3H YHR TURT Sl
BT b 9T T SATA9THAT SFTTAT Yl A1l 2| T
ATPH 7200 haRl FHall Tifed &l &l I8 Hull BIehe
el o ®9 H HURd dl ¢ (¢ T g¢ A § dar

Tl Jord Bl 2l

o 1Y FIUBIAT BT BISTNAT AT FEHAT BT BITHIT TG & 7T STFATT
Sra9a®w €7 17 #;T TE 7
DA H E e ATl 999 TR @ fafear e w9 9 it =9 |

A (T haw Ueh IEle?0] 0 &, o oY qerdf |/ o7 UAT Hied & )

Tehlal D>UEHAC
(3 e Arfien)+
Soll
(Glycolysis)

@waﬂqmﬁﬁ?

SRS q
mﬂﬁij;f /

(Fatayass, fevam)

STTERATST ! SURerd

wifoFedh 3T + Tull
Ta] © SE]

S~

SYATA + CO,+ FHall
el EE

EISEEISKI

CO, + H,0 + 3l

T W 3T g

zl

aTe, S, GeH SiEl § SHell ITE o [T FHEEId: ST 9aTe Wl &l T St

Y TRl &1 HATRITAT H SATHRIIHd Bl &| Tl ST H TehIS ol UEHIch A ST
Y foafed 2@r 81 S99 STeRe H SN 3U@e Bl € dl IEhEdd o &iad S8

STEFATZS, T o =9 | STTFAIhd eI & 35 ATY-T1 3Tiereh JI | FHoll el ST &rdl

ST &l ATl 7 B H UIZECIh 3 SUAI o &Y H, olfered 3T o B9 H qrafid
IR SR &l URATT H &1 aTell (oAl &l ol § bad aadl WA SHull gad il &l
N AR & foen Sl ge & g 27
(Can energy be released without oxygen?)
o FHoI A F7H & a1 &9 YISl 7 58 qegd &I &, Uil & few a/r
SHTTITE STTRATT BT TRTET BT &7
o HIF YT H BT H TEATT Fd &7
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gfe 3mq 100 HYe? & &1 § 91T Weh? doil J S 99 ST
uferat agd el § ® &Il &l fheg 8% % &I H Ued 31
TS EhT BB TFel dob Jofl A @1 ST &1 el ®Id &l Tl
HTaH H 980 %A SATdRed sa99 d 319 379 212 &1 T &7 Ted
2| ggd a9 T 9 arel faeret 100 die? &5 § famgpe ey
T Tl od &1 &2 % @& Bl U dich [eae 7 T &l 8 H
REmTST &l IRl AT & AT 2| 39k Z1T forar T fareqor,
fehe=il ool | 212 39 391 & SR 9T, 31 &% 4991 §B el
% 9ETd A B da 39 ol § A1 @ 78 ol

= a7 e ATP 3 a1v & AT Sl & 29 o ) oy A1 4T @ A AW
Fhd 2| Ufsra | Tufed ATP, ADP ¥ ui¥afdd &M & &Il 30
Fall &1 & o0 foerdt 21 U /1 |ehd 2| g 291 9% el 91 |9ra a9
%1 THIL Fel &7 Tebhdl 2| Tk Hol? A & T9T UT9Tam | ured ATP
Y Guled ol (F1d) 3N T6vs 4 ©d & Al &l 347 B0 T8 Hall &l
TS H¥eh ATHRASTT Bl a8 H SUANT &I Dl ISHTd Bl SFIAHT ISl &l

= TN &I T B %1 U UG I8 & [ A % T8 3R a8
Y Raelst & Tard ol T9IeT0T fehal Tl 33 e | WWT o arel Raers! &l
SUHITT el IUAE Ted, del U¥ GIeIu] I 9Tl I HISfhd ao Al @
=A™ % U Tuant g (S &1 Teel Hie? & w170 U &l 377 Tedl
Z| 29 U4 % $B YO U H fS@d T §| g ey 9 e e g (S
sl o oMY 97 9 B2 % w9 H @R a7 8l) 39 SN Yo o T Mad
B Y Weh? IAhT TIEI0T {hAT ATl T | Uk 10Tk ‘olideds 3T ! JIE H

g a7 I Tl 39 JEET 6 o g
T 7 F & @ il

T a1 fr9teon sbifore, g S
Y wifded 3T fobd ave &y S

%
ST tel A FE L GO
Q o ..".,
" gl 1z
-
E

3
LT
0
o

.
Bas
o

(Graph showing varying
amount of lactic acid in the

muscles)

. o A 0 10 20 30 40 50 60
X - axis = g9g [Her | —

Time in minutes
y - axis = 7o § wided 3

. 3 fAeR =A™ @ @ 7 SRk dfde® o
%l "igdl mg/cm F1 Q=T & TN & IR T TS
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 (55) xcim

1) JANT & U H lfoed T i ATsdl fhd- o7
) TATT @1 fohd T | wided o o dTsdl qay 3ifesd ardl 87
3) C 3 D fagall % A& wideds 37 ATsdl &l &7 Ush T9 &rar & al

@loFeeh 3T I AT STERAT § Ugad & [0 foha=T T8 @ Hehal &7

(ga1-C.,D fag &1 urifoes Wi uTe 89 A% derEdl)
) tiedh 3T ! TS AN 9999 &l fha erawen &1 gfad &l &l

wioeeh o TSl § STHT &1 O & YOI %Y 919 9isrl § &€ 8
AT &l T9 0 % Ued g, detl F g, G- Y, I9 F 9 W
AN U3 ! A1 Ul § @€ hy9T: AfYds & o dT 21 3H%l B "G
aferat | aAfers 9TEm H wlided S T ST &M 8l

THH T8 S0 il & Thangfiel UisrEl § wided 31 @l | Joil ¥ aw
AT & 37 M % 918 G-47 T I Mehe 1l 81 ST9adeieh [aud I8
z fop Rawrer @1 wig uferal & amrg Rafd § o & [0 agd o939 @l
T 24 A9 &% [0 T g © T 39 999 Thares Jid gfs/l o Rad
eI, oiidedh 3T | Uiaidd aldl &l wided 3 § Ui Hall, T
SIS § R Sal 9§ &Y Bl 8| TR 9 widedh 37 a9 TH7T Jard Hall
57 & ADP &7 withe ATP g:MfHa & § S9ri &rdr 2

100 Hre? &1 &g | f9rferd farst Srsd 999 919 &1 716 &7 &8 & a1
B @Il 2| 261 Rafa | Uil Mafayass ganT @i &l aesied &Y
Toll T o YAl £l 3% UYAT FEeel l 9ierEr § "ufed dided o
@1 B o U0 STE9Te® AT Hedt 21 241 ®R0 ®Hel A™M & 17
FAN R H ‘ST &l S9N &l 8| 918 § &M Tl ool $a99 (o
T 29 ®H 1 YT BTl 8| @al &I T aTe Raerel Mid? 9a8 oid 78
% HIUT IS o G lided o7 Bl $B T Mebd Sl &, fodeh &
g ciferss T9T dd% 991 9% dr3d Ted &l WiE-UiSTE (muscles) § TuTEd
wfdess o7 Ufel & &g @l IO gl 9 I STEsds AWM o § #1d
aferat & =€ %Y & A1 2

aiqsaa@ (Anaerobic respiration)

ZH I & fob A1 Tole rae 20 SeRIEs oY Sall &l Jad &7 el
Jic I2 TohaT ATRIRIT E1T &l T&l &l AlS SATFIIS BT Ud18 Heh Sl & df
T EAM? AlE AT &l HHI & 92 HI 79 &l YISl | SHal &l Scd1a
AT & A7 3T Tolal bl HIYMT T Bl &7

5 A & {0 &0 B TERT Bl Bl
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88 wirmaren
Vay
405 TSN

T | B T (Some experiments with yeast)
HSEl Bl SR ed e § b 9 AT H 9819 Ud Hed 315
STTFATES & SATEd @& a¢ H WMl UTd &I & (@0 Uk TANT H|
RIS (e | 2% (yeast) 9l H FaH [I—
®HIAT 21 3¢ & Tl Y (wild yeasts) T4,
SR Y ®dl & enl 9 STUAT e T80
7k a1 B &l TN § AN B & ﬁ
foT0 3% 317 bl fa@ae § T Sadie &l
o M a1 U g9 2
1. &I faa=a &1 1% He d® ™ &b
faer fewmT a2t #ves faeas § 9 gieq
SIS @l Ml &1 anfeul o/ SaH
SF I A1 %7 30 W 0 Hl Hie? fer-12: Fatasaas & 3=, S0 3R CO,
T QAT (F19) S ol STeT anfeul o % gheor
I 9T TY bl ST U | 2l
2. IR 5@ @l 2@ & Yd Wb 59 H SR i SURATT &l A1 &I
% o0 $8 g¢ =4qTtee A (diazine green) a1 J99 UM &1 (Janus Green
B) 8@ @1 S[d %7 SRaU| T& Aol 37 &l [aeae STFaret &l ®HI & B
el B S
3. o ¥ fedu A9AR 2% AR 3O T WAl & 9 & Il (91
HEME) H UI9T B dl el &Il ey
T W ol a¥e & “UAnT W EEOT (control experiments) T SO
TEl 2, 39 & 3T TAN Bl Bk GRaU| Tl 61 SUANT ik HH HE
Y e ZE-AIES Bl J9r @ o9 &Y Ted &l 39 TN &l B
799 afs @l &1 37° C T T B dl fohar aull § &M @l 2|
o @I H I B I & 070 ATC &I U7 T 3% &I FI [HeArd &7
CACE (Fermentation)
TedT STedl | “Geq Sl @ e’ M 9 ¥ 9 H ‘2’ M@t
o 9T UATT &1 U a1 6T A1E &I 39 T § He  SAel & Ed
1?29 {1 | He-Hl T gad g 27
ZTE 3T 9Th7T @l [O@ae & 9201 i f997 femTT §% Tt ae St
&l SURAld | T@d W Ue G99 TR @l T A @Al &l THER B0
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fer-13: & g9 &4 W 39 ITE-

() xcim

9 TATEd TEE 399 (Ethanal) 9% 921 21 UHT 21 e 281 {5 |
T Tl AN AT & O o 9 ST | 9TaRY 3 fOWad & it Wed
(fractional distillation) /e kAT EFT ST hl ST 7 Tehd & ITFRT
fereta @bl Gor § 2T BH 1964 (70°C) 97 T % BT &9 ST Bl
T &7 Hehdl & 39T Tad & ar H 319+ {31e7sh T ST AT Hifora|

-9 % T &1 ZH Ugdd & RIS l HHI & T Hall o aidl
gl
o 9T fobaT Tt (9TfaT) BT IHAT Bl T T 39T TEHA 87 a1 7 3TT

a7 & ad il
qAT TIH-3E1 (Respiration versus combustion)

1891 9TATEET % 3 H WA1Ea? AR [0 7T YR, A4 T gad el
AT 99 | g SiEl fopa &, ey et Tl 1783 § wamzsy gant
fore U g | C9T8 fohaT ek e fhar g€ agd ol T ¥ Bl 8l 39
oh T H STeRdIS™, ®h1as & wel dfoes Bl2gio H1 J2d1 &l Tdmad qmd
I T wer-9aa [haT U T B <8 fhar 8, 8T ¥ STl &l a
T BT 2
] e [
TR T TE GRAT § &M 9T IRt &1 Has

(Observing changes during combustion of sugar)

o § e SgaT SWEHIU & FARIT BT Tk TEdl Tah?
W ST 97 TH difau| T 98 fUae T 27 % 99 9 ST T
T T BT B 7

T TR (JRY) TAdl & ol HEd TG -
SFAES 3R I a9dT & 37 ad Hal Heddl &l
TH T & b Tl &l &8 &I ¥ Had =3
MFATES T 3 Hol gad &l 2l 9989 [
THEIO H AT 397 U & erd femns ad ¥ feg
T ARt ¥ YT ®IRON & B0 ifhd 3T?
IR A 2
1. TSI H WIS &I 3ATeh ardshd 9 Jdrd
S | el gad el ¢l J&1 a1 2A SRR &l
FHINSAT F B H BN T A &l
2. TS BT JAAT 9I% &1 AT & ol &9 39 56T &l
ST I T&T 31k Fehl, Tohg ST 1Y STaRATaTd
co %l TARAT H b b AGT 0 H S
qendl &l

TAA - SARE T



3. TILTUGAT 9T 8 [T & Tk &l & fobd HISTST | Ul &l 3Afereh

qTT 2 97 |l 998 ThAT @I Bl &l &l

T Y & Ry e ?
Tl § ST SUTeS (Heat production by living organisms)

& T | 29 e {61 6 9TahY AT T Bl T o OAT
ST BIaT Bl Tod g 9 WY 9 ST BT U & WY H Idned wid &l

ST § (Fe?) Tl i Ye- U7 THT &l 9e9d &7d &1 80 I &
foh I @Ic BAN SRR § IO~ ST %1 75 2 F FaTdl & 31d: =T S
1 T 6 2AN 9 F SO @l gad fRar?
o [&H-fbT ATIl AT 89T ST FHCAT @Il &7

AT SRR S Ade § NI ST &1 &1 &d1 21 281 SRR § T% &M
ITell FOAT &l I &% foT0 M9y SO &l SmEd &2d JeT el &l 34
HRUT BHNY 9P I AT9HM FEay fe T&dn &l
o TTAT IHIET &I &7 EHIT THIT &Il & 717

HIF MRIRE URZH & 99 SRR § 34k FHT S Bl &) 34l
BT ST O QTRIR e, UR2 & 918 89 917 | T4 &l Heqd &id &l ga8
ISd B S SP %l ST & AIYT| $B & JAT hid & a1 (6 SO
&I AU ®
o Gl & 7T BIF 37 B7 AT 787 Ayl

HITHR G99 & ST HOAT o el &, TAHT B 91 ATP & &Y
Y Hufed & A0 81 BB 9N SiHe Uhanel & o ST § @En o gl
Fal I AT I ST & B9 § Jod &l 2| g a2 o &ied &
& o0 aiferds A= | Sl @l SasdeRdl 2l & 39 ®RUl a9+ &7 &l a7
%w%lwﬁmwﬁwﬁ%lwwwaﬁwm
gl IR 9ReM & 999 E9a® e &l S 9 &M 92 Uiswf
atamell a9+ ®Id &1 341 BRO ‘Wided 3’ a9a1 &l 39 TR Jismi
Y Hufed wided 37 & B0 YIS § 3¢ & @l 8| $B &F S &I
% 918 AT RAfT A= Bl 8| @al 919 o 9 89 9 | Y § otfed
@ | HEEdl &l ¢l 39 & X H TI98d 9IS AFEl AIOEE  ArEr
(Pranayam) § qfeU|
I & P 5w A (Evolution in gases exchanging system)

14T 1 A A FSiar § e uikar 1 fahg 99t Sfrat § us q9 e
fafer ¥ 927 2ran g1 oriar Usk wI9f g ar agaiefid eEgl, ©Hiad, 99
S feror fafer qamT Sifeiie & o 37 HIEF 21 SIS & BIE 4
2| 3T FERIT STt | faorw o foeiad gu &l W 97 78+ are a1 o
Sra faf= 9999 oif % gam = uer § a9 fhan &3 21 3k
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ami, 9RF 9RHTT, 91 %l SUEEEdl 9Rae oo & U 97 &= Uar
% 9aFT I 1 R g3 E

=9 dEd ¢ fo @l S iR, feegr 9 sammeal saad o= g 2
JATIAAT 51 § Al %l Ueh a2l & ol 9ard AfeehTd ®ed gl S¥
o HId? STl HEM Qe § faver eIt & f= 9ard AfwelU (tracheoles)
®Ed &l T arg BT WY Had bl BRI dh o Tl 2

PV A@E ST 919 AB[@dl § 9994 & o0 fafste 3 fOed = 2l
T2 Ta®aT (gills) a1 F@™ 8 (branchiae) wed &l TAHST &l Tad @l
A 7ok BRI AR BNl & 3enl fHie™l qaell Bidl & e gam
T4 1 fafmg 2ar 21 30 FAd 999 ®ed & U9l S9N 4§ g Tl
37 9@ TRl &% M 9T &1 A w8 aRuTTEEy  re? 9 9 9 TRl
q @rg a9 gl 39 9@ a9 &Y g9 Rl & Mad 9N B HUY Il
ST 2| I J@ TET 9 T | Tobel (6T il © q97 3id: FaH [osl 9
71171 = R i I e e T o A [ 5 s o s 1 2 e W e i

AT % AR B T 999 %l ddd 999 HEd ¢l Hed Uk IHIAY
Sq ¥l g% @9 7 $HUE Ml YhT T 9999 &Il 8| SHIEY 9q ol
TG, Jall 3 TFER] $EHHEI 6 SaRT 987 & &l ATRHES 3T STAihT
9T TohAT B &I &7 399 eEEE H el

qelt | saEA (Respiration in Plants)

arel | il § T8 e 9ol I 6 gAMb
[T &7 & ZHHT S9! AWERT €| 9ot TE & ad
qTEN o 3T HB AT F TGT B [GWET BT § ST TSt
%I AdE, T T deEed el (= (14) 4 iRy iR
e ®1 [ S T41) WF AE 9 § 9|
fopa @ o0 “‘sa9 727’ (arial roots) fI9T9 T==TT 21T
T Mg S o drel | saae foan & oo fas
T FIIMT T2l &l 919 999 TohaT | SATedIa &l ot
7 e i FEA =F AFAES 3F FHaAl B SAEA & &l
RN ) ‘ﬁ%ﬁﬁﬂﬂw (Conduction within the plant)
/oty e % eieY U S § aRe B | oy
@1 3 Gl Ted &l TE Mpiaar T I § T9H w9 I
T Yed gl g8 W@l T 9ol § 9gd 9% d97 g9y
AT H 9%d BIC 2Id &l 39 997 38T &l S@r 9l &l 92d
H T g% ot &l &l 9ol T AR 3ie udeT e

QA - IAGH TUTT




Il 2aT H TURT S 9T &l 99 | g Al 8| 900 & 979 &
AT HIM & SEs H Ugadl &l T&l I 93T GE Y HIad =13 ATFIES
3R Zutl & T &Yl &l B =12 STIES 41 AW § 907 3¢4i &% gamT
e Hepedl 2l

I8 I hAT [ER0T ugdid | 2l 21 HIenst § AR SHANT &
& 9T HISTST, aTg AT & Hed g Aisdl § {7 &rar 8 3H 999 § a1y
AT | qul 7, dfeded & 3fe? 91 a1g "isdT § 37 Ir 81 39T I
aTET ®I A Al b UUT YT GART ST qA9T Il ol THT UBR HIEA =
STFATES i HiSdl § 37 % B0 [ [G9m § aareror § are? ol &
arell, Sge § BN Aol 999 fhaT § ST R JHWar < g
U‘lﬁ T T (Aeration of roots)

&2 rel W TS § g BB gddl HUI Tde
A g fafma el &1 d Heel & ol & Je uigd
SATFISTT 1 JEU I &1 ATra, aed o M TR g
T JEY B ATl Gl Bl A2 9 GBR DI a9 (AT
TET &7 UTAl §| STerE STTEl 97 el e atel drel i
=1 GATT &4 &I [IEe0T 3Tel @9e & & Hehdl 2| | ,%,;,_I..;,:s—

Teh 3T TAed SEAdl A a1 &l 39 a § 39 &7 1o qeel
AT, SAEHI % 9T FAT0 dl g&l S aTel GIEl & 71 %l 3eheel HITT 31
SaRed 4T &l T, YA AR Y 97 I ard drel § o Bih
IfET| TET ST 9 I ATl 91T B A2 3ih g 7 B 6 BRUl 9
TaTE H THEU 3= Brdl €| 391 6RO UIel &1 Siifad 81 i erdm &l
a9l @l SIS 4T & T8 W ST agHd TSl % ganl SATedTe
%I BT Bl &

ﬁﬁﬁéﬁawﬁswmaﬁamwmm%mﬁwmaﬁ

T Hedl 97 I a1 T % diall BT @l TR B
% U fed qgel 97T < 9 g0 416 # Uk BUS H
qorgl I 9redl are &Il 39 diedl &l STd! &el & Uh
®H | 7 | gAY G 39 910 | Sig? o A 2l el
T MeR? 3% Uk g & ddd § TRaU| Us Biel
SFI Alqd Weh? SHBT A AIATE 9T A % I o
Ul giad & JEg™ 9 92 diad § Bieul aqd ©
TR A ST 36 T H U S A J 9 el o samﬁm#co gaag?vn
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i%rsr-ls sm=r & SI=FIq FHT

B TG HY FARI BT EFT b & &A1 db o1 Bem sy Hiveqo
HITU| ST TR | g9 o 9T o 37 @l SArd ditore| ke aiad & 99 &
O BT I A H GIeRT g3 §7 e

R

E— SYIERT SR o I T SR A1l &l Uh g6

TR H WIoT0| Tk H 98 a9Teh? Udh dTq9Tdl &l @i

4 nfaee ifee 37 2Rau fo Jrommdt &1 aea o1 & 9"

T &l 1 "el & AU § dTIH i A hiTul 3T

afuHT & T 24 "Uel de dIH™ HIE Hifeu|

o 37TYF (TSN & SET 9T ATEH FAEU]

o T AYHIT H HIF 31T 557

o TAMHH H JEIY 7 &Y Al £ T fa % fBHl U%
THg ° ST g3 & T &7

g7 At 3l o JZ HWHT (AT9EH) HET T T E?

() xcim

UHIT WAl T 9T8 Hl T
(Photosynthesis versus Respiration)

el Tel9T FIIUl [EhAT 7l & AU arg Huse | CO,, Jd il FehiaT bl
Al BT TN %3k STIAT WS GE a1 &l TE UichdT H 3Tieh ShAage Jieed
ToRT3TT o Teraad JeRtsT ol SHatl T SHatl § qafdd 2 gl 39 fohan |
AT 27F RIS F TRIIST BN T 62T S &l 29 T & s
[oFaT BRTwEs o Bl 6| AT T3 U1l § JAfed 9 9ared a1 &l

TERIST FYTIOT T TR0 THIHIOT 77+ TR 4 feran ST deedi 2|

BEIEIREN
CO+HO —— (CHO)n+0,

AR TEFRT
eI THI®I0T & a1
CH_,O,+6H0+60,

TR ol
6 1276

FAR B TFRT

T gTeReR? | Sie fehaatl & foTu Sasdes Satl o1 Iame saa+ fohar
o BNl 2

9aa fopam 1 31 T T STE-Ua el &l Afee STU[at &1 Tve STyt
T faae & e & s ey s Sol a1 feR Sl § qiardd
2l 2l

79 9999 e @1 Uyl FHIRIO 9 T I forEn S dedn 2

(CH,0)n+ O,—— CO+ H,0 + &l
QA - JATGE JUITel

6CO_+12H,0



C.H,0,+ 60, —— 6CO,+6H 0+ Energy

TERTST HYWIOT 377 a9 el faaeid fohamd &M o o A § o1 fafa=
Ta-7EGrEe fharet % 9 B &l goidl 9 B arl sudedl hansti & fo
A Hedqul 2|

Gre H UBIST HIWIT &l {1 edadadw (chloroplast) Tafad &l 2|
STE®] el § ol 7 FEEEe, ©d aqd & o 94l § 2F ard
SUTIET fRATeT & [T stasTd &l dISThE 999 Higeibl3ar o el
E1z8 TS Sg har | daeEse Cged’ Elh? ST Bl IdET &Idl 2l
ST ISR HET 6 0 IR Bdr 81 WUru: BF & 999 9999 ol
I H U191 HITOT TEhaT @i &7 Aferes &1l 8| 79 H 9% [9urd ha
EAT ¥l A9, SATSAT, TSN bl digdl STE GIEl & ehT9l HITIOT 3
58 foham & 31 @l T &7 2

G

TATET, FHATTTTT, FlUFTC, qATA, TEH, SAAATFG, TUALAT,
954, SUAE, STY=AAF

P ‘

o 9T TRAT” % AR Wl Tl Ag $HHI Dl AR A RUBIST H TN HIAl &l [T TH AN H
T bl 2l

o M9aT | WoHT HIYTH T H RIS o [A9T qh U % I8 U FHHTGHR &M arel a4 et
& CgaEs R dRd &l

o EAREST - I8 UAT @ [ TERAE ¥ g B UMl AT T H g8 A &

o 9O & TG @ T TH AHRY, T, AU, YA, SaAME, BEH AR 98 J
IGHMIHN T T H Tgddl &, I4T 90 F HEA-2-3T128 ardd @redl ¢l

o  THA H A I [AFTT WIS At STET TS | Bl #| $HH H Sl arg e’ ary Jrd 2l
TTH TSI g8 7o HigThI TEdl 2

o TEUC U% U Haidh &, Jerel & [ vt | & &l

o [:9997 % SR &1 &l o A H gai<l 2l 8| HEUE Fiad 2l & B0 Yag &l BN qAC
2 ST €, SR 919 &H &M & HI d1ed &l edl 38T FHAl § 3 A 2

o AN 3 AT T Y ved & S Bl % TN B HId & i € o BUT Bl AT T&T H TSI B
T Iehd &l AT IET 9 SeToT fAel 21| ST g SoTAT U9 o 97 Taifed erdl & df SMell &1 S
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T 3 ZHH ATIH S o Y9 o 3% 2l ST &l arg 7 2T &6 Ud 37 ShiUTehial Taref SersA
WA T % A &
o Al Y AR WEd & [0 THAM AR B

o U U HuTe FTH SURTEAT Fad &l deel & HU Saeh STal il h2dl 8l I8 a1g 31 @iad uari
&1 I AET 9 A 2 H TEE 2l 8l HU0S § Ueh Hotgd Ul Sl T 8, 36 a1, I 9
AT &l U8 TTAAA o THI HH Hich S A BT &l

o JATHNWI ®I AT HEd & I8 HUS T ANY Eh? T T Bl &5 987 el § Jd9T didl 2

o SATAT SR &l Al | forverd &1 Sl & [T 9991 @hed ol Tt $ael 37 3R & $%d H Ja9l
&l 2l

o HEA H yaTAl Geq el ¥ faed 2l & [ yaaed ded 2

o YIAMBIT N TAH? FHA H AT arg HIUT & o1 H Tedl &l I 3T geq 37 e &
g Tl T H1 [T 21 21 7o BISTh ST dl «dl ST Hia 215 JFES B B2 <l
2l

o AT YaHT H 3ifereh URHIT § ol Hod Bl 8, AT BlAd =3 SRS, 37 gl o a9 2
o AT HET H SR &l SFURAT § HoAl & IAEA & [0 Fardel aa+ 2 2|

o IS %l IUAIE & YN U7 999 ardrdell a1 Marariell sa9 &1 Tehdl gl ®iem’ 3 Hed
UEEde | g8 A &l

o TEHINT BN H FHaa yao= 2 &l
o [I=IfhT HRUN & T&A AR 9981 § A 2l 2l
S e i e e B 20 s LG e v B 1 1 i = e s et e El £ < S B o A 2
IR H & A1 FHT HISTHT ST AT |
- TR ST & A1 3H &H 1k el Tehd (ohd IS § SHTRIIe i SURAfd § STa9dehdrgan
=T &7 "ad El
- T 3TN &l &1 Tebdl & fobg BISTST & 9o+ ThAT & 91 Ty | 21 7=l 2

o IS FYWUUT 3 9a9 ST [aUeId hamd &M W A7 M1 & [ai= Siia-79me Bhanstl & 92
U B &l il § B aTel SUTIEET hanatl & WU sTad Jeayol £

o YT % WHIST HITIIT %l {ohall ERcwah | BIdl &l 9ThiT, e ¥ HaREse avd & ol urel §

BN ATell SUTIEET AT & WU asaes &l
o I TAT HIZCERIVZAT H BIdT 2| HIAREac a8+, Bl FHHT IAled hid & Sl BT Bl
& foo Sond 2 2l
[ (44) XClass STEW - Gl ST O



= Tl (AS])
a) 9999 o Teaa b) aTdYaE 37 Marayaas
) 998 31 T&A d) TRTT HYOIT - 9T

el SR FEtauel a8 | @5 & FHHEan [Wraul (AS1)

FHI-HYT IO 9919 ell § G997 hich a8l Geardr 8, UAT 47 &1 87 (AS1)

IO Tl 377 TeTSl W ded U9 999+ f3haT &l &7 a¢ f1dT 87 &Rl f|raul (AS1)

T HISTRIST | UA9T H3 & (U a1g, ag HIhistl § GUred T&dl 87 39 o | &1 9iad

7 Tqhd &7 (AS])

6. UTe & § TehIeT FIEIOT S A H 9a9 ThAT &Id &7 T 39 39 a1 § Te9d € a7 Sl dl
i el ?(AS])

7. TGS ® TEIE H A1 @ dTed MA@ ST 4TS U9 SATeRIToT [T ol a7 aieid &, & «eh?
ST £? (AS1)

8. afeeRay arg fafwma & U arg iU f6d YR awil &l &7 fiaul (AS1)

9. 999 TR H TE@IA T ol el Jad eldl &7 HIe 1 29 ®B%aT 3R o/ 9 28 amaufer foran
S H %M el &7 37 H1? (AS1)

10. 998 | IUNTEAT 3R FeqUe %l #1 g &7 (AS1) <

11. 7o | T4 &1 faf-ma &9 2 27 (AS1)

12. 99991 3T gadeRtett | arg faf e & Fifrer &1 aweznsul (AS])

13. oA M &I & A A Ul &8 B3 @Il &) A Uil | 38 37 999 TR § @
Tae &7 (AS])

14. 779 %e &1 AT foh Ufetal o T1e Teli o o 9 939 R d2d £ T 319 2599 Herd &7 &7 (AS])

15. SPR § HezUe &0 Y& 9 &1 27 (AS2)

16. & YR AR I5d MY H He- Bl Al Herm a1 A9 99T | Hald B F 99T
TET? (AS2)

17. A9e fagamaa & SArenar § Maiadell sadd &l Juse & [y e Ay s
S| (AS3)

18. TR %7 &1 ThaT § bl 39Tl &1 M3TeTor @®af? (AS3)

19. He® § @A 9999 & g1 H SAHeR! Ui witaa| fewolt ey wem o uefda #ifoml (AS4)

20. 9999 LT I (0T 37 1% 6 BEOT) & AW F AHBRT TR Bk Bell § ST qeuedr
T Tl FITal (AS4)

21. 998 o5 H 999 6T § ag o AET @l adiee? [ 3aiiRul (ASS)

22. T8 T H &M Il JeTU ST aTel ST &l AUl BT a9 & aF § 39 &1 I

27 fRaul(ASS)
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23. EAT 917 1 9TA THAT bl Ikl b1 U9 3T 6 &1 (AS6)
24, 39 ITSITTAT Sl TS H Tl &I o (o0 Haraell sa9+ % U Hay faiaul (AS7)
25. Terriies 37 eRawas oTId | 9999 & ar § 94l &7 78 §, U% died aq1zul (AS7)

Re I A I &l

l

TWaa arg | AR & 2l

U F9el Ui ddTe 91 arg AR @ed &l d &1 § a1 @ HEATdl 2l
HLTHIST H Tied Hall a1 el &l

qre % T | WCed ¥&d &, 91 999 haT | 91 @ &l

. H7a (Mangroove) 921 § 999+ T W%ﬁ?ﬁ%l

w& S I

I

l

6. @ o= (Vocal Cords) @&l 9ram S 2l ( )
a) ATgATcTehT b) T ¢) e d) sarase

7. FEA H SURYT 91 BQl & TE B Hed © ( )
a) Ag HUHT  b) gl ¢) YD d) arg =

8. = # ®&-T1 Tl 2 ( )
a) HEUE HFHAT M Bl & AFTH H Jard
b) FEgUE TFHAd W T8Il & A § &

¢) Hegqe 1 feRaId 2MT1 - J&7 T&l & S0 & (ol
d) Hezde @1 foraiid B - g TET o ofadd W &Hl

A)i B)i & ii C) ii & iii D) iv
9. gaTe AT UlRAT & aRiioh; ( )
a) Tgad 19T BUT Bl J&9 HO1 H e b) TS Tl H Ui
¢) T Toll T HYwuor d) el & TUE
10. a1 &1 TURT ( )
a) Y DR:IESEIIER ¢) TEAEH d) g ok
-@ X Class TEA - Sl SeTEE Tl



TTOTAM-999 &l FHell

T AN &7 39T Bl & 1o had Tl o
e & fop 919 69 @l S ? gAY GBS @uel
[aTid 2l 9 9 § 89 dhad 500 .
ZAT W AT BISd &l g 281 WSl &l qOf
#HaT 5800 .. | AU SATeHha? T99 a9
el B GUE H BT & A BH A0 BHEl B
&1 Tl q7E IYANT Tl HId| T dve T B
(Tozam™) W 9 @ 1200 LT g9 BHSl
q & 78 WAl gl AT 89 4600 .7 BHST
%1 &HaT &1 YA & Tehd &l

RAE gdies fdidhds qaadl § 9am @ &l Jeies 9gafd
faerad 00 27 T IR ed &l 7l goael o ST I fHger
famied fohanl =M oS @uel § 195 91T MEET &1 9=y fTar &l 3 ®
S @UE 1. 99 (AT SaTes), 2. e (@fed semE), 3.
A (SEF 981) 4. 90T (Ses Soll & fawr), 5. Udmer (36t &
E=0T), 6. 907 (Teprrdn), 7. & (faam E=rm), 8. 99 (| &l
EECIRE])

IR | 9ar M0 T Shell bl TT0TEH &hed &1 I SFAid a9y
(T19) STaT = M| IO o ST | 241 &l B%el & diF @us] déb
M < & oTd 7o | STerde o fa9ur & J1 96l UToTETd § e
AT @ F 89 20-22 % 98] "l &7 15 a7 A oid 2| 39 T i o
H T H TS ST ALY Bl & 317 Jid@s a7 SRR & 3=
Fael T U Bl € 37 S dishd Tl &l Matha w9 9 wromad
TH @Y i Afhd v & o qeayol 2 foiv ofe omg & 9g fawm o
1 AT U0 &3A1 91eT S a0 {9767 &l <@7d | e 97 BHa
% B AT EW Gl 2

AR WRBR a1 Fgesd faavu 2018-19 @-
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(Transportation - The circulatory system)

Yl Sl Bl 0! JE19 T qIRe 3720 (maintenance) & fod-
qr9e I TH 9T 59 AERE ¢

Teh BT T TEHISTT THT STl Bl 39 YTl ®l 9797 % T91 977 |
TEAT S B

Teh HIST Sral o 39 9STAl &l @dl T dd Uiided &id &l Sagashdl
TET| T g FEIsTa Se § 9 100 197, 9 U (JeT &1 T a1 Us) e 39
TeTdf 1 qRae &A1 9=l &

U I S STH-3THIE, BIEST 3N H W aRT J3d Aiharsl &
TART 9EAET AT &

TEHIN G % 9T F ST, BN &b A1 3o 9 H TAX € | T 39
fora @ (foreon, Wreo) qerelf & aReaed § &5 a9 @ SRl

3T THH Ueh UH T I ST &2 9l ool g 37 ars &9 I uaref &1
af¥aed 21l 29 o %I URded o3 ®ed ¢l

&H 3™, 59 TSIl Bl HALT: W Ud Uid &, Ud 98 AT 41 6l ARH
T &I &l T 3T HedT HY Tehd & 1o hls Udh &l a3l 39 d1 U &
uaredf 1 giafed wear &7

SIET 7T & [T U AT 9191 Yo Uiaed &idl &l

FIT AT BT STFe? Bl TS Sl HeTs Bl ThsH? T § Uk T dh
A B ST 87 98 TS bl HelE do7 g5l T FT A bl BT BT T&T

O .

®



2| 9IS 39! T8 AHHT 9T BN {oh I8 HINS o 289 &l USth &l [
72T 2

s

o191 UehTY STeFe? ST 7T &, 319 W &l Ard Hqeobd & U1 qotl ud
qe Sl Bl S & Ad el W U (fa=-1 9 90 319ar)
o STYT T STIHT [baT?

9 STIHE B o SIH! ST B Taagd T T HE TT-
D Tohel 72T & 3MEU 24 Ueh (e d% [l ZHT &1 1Sl Teq
(ATET 711d) (pulse) Hed 2| @2 BIHY IHI M T Ush [H9C dh
%a o 9LATq TeA [Tl ZH U1 39 597 & & Jel &l
2l 1 T U foee ds [Tl 28 = difeesr § fafam| Fr-1:

ATTeraRT-1

o 1Y FT aw@l? 4T Gl R | A1SI-d q4T €7
| o2 |

ZA < o fafy=t aifRafaat & fa=-fy= safeaar &
I 9 26§ ot a8 Rer Sl &l & afg o
T AT S9adiohd RAd | 2Id 21 a1 AT ot &l
2| Tty Rafaal § 519 96T 9ed 994, 22d 999 AS)-
T T 10T %62 | A1 Bad Ud TSl T &% A/ Ush Jad
%, 30 39 HaH % a1 § STeh AFBET AT B P S A S —_—

79 &g 39l [F-2 % AN dicl (Matchstick) Ud g€ &1 2R
(Stethoscope) ST IH Hlls I¥ TEHT Al ol T T (12707 HIAT 2T
o 97 T 3ET7
o STTYT TSI @ TaAl Bl BT STTHT [bar?

o TIEI-TTfT T FIAT B
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@wwanﬁ%?

T oy By farg T 1074 § aRE = | R T3
O0=37EM) | G-6WEM) | (6-12%&F) (18 10 W) | Mg T T ARK teR |

100-150 90-120 80-120 70-130 60-100 40-60

A9 1816 H ¥ @ (Rene Laennec) 71 &U%hI4 (Stethoscope) &1
anfearr Tl 39 Yd STee? 289 e &l T i BIdl 0¥ 6 TEh? g
2| Laennec o Wﬂﬁﬂ?ﬁaﬁmsﬁﬁfﬂl ST SR B8 bl T=ZH G
% [T ®RTA &l T a19 &1 T4 a1l T T2 I&hM (stethoscope)
4 fe

S E )

32U Laennec % T &l &I

®FTA &l U 10 39 @dl d97 Ush 39 AT &l el a120| 3 3799 S
® Bl T (T &% @9 6 39 A G d7%) 7@ 396 goT B 3idh
T & U 7| A Yad 889 1 GSHAl ] Ueh e ddh AlC dhitau]

3T el o @I 10 T o1 AT @l [eeR? T difetent § fafau|

ART-2
%.9. el % W gl fsmeereen &) ol foee Y fe(fermrreen #)/wfa e
1 g9av 72 72

® fo=r ¥ g9t & fos (Histogram) &1 Herddm o
:2_. STFAIE BT TEl A &Y (Blue Bar) 889 ¥4&+ & U4
e | @ WY (red bar) AT31 T %1 Gl &1 2|
60 — o ZT9 WeT Uq ATSl d & 7 I £7
o T, TS THIM UH THM &Id &7
x-axis: fargardf & SO 9IS ATSI-Td Ud 289 e & ard Jae &l Igl
y-axis: &5 TS A et fHeTe Sl
-@ X %l URAEA-TRE=RW a%



3T BH SATad 3T g8 @l IS dAT B YTl i T9| 58T @l
TSk &1 26 SNiad TEdl 2l Bed S WS & e H RUd ¥ qur uHiedr
AT AT &1 A SHET JRHTT AT @ edl & aviE? Bl &l

%9—4:53??%3757?3?7

SR : UF FETH % e Pl A T Bl A Hl
AELAF AFER < T Tenfva % &ad 1 9Tl U FHM Bl © | 3 &
g1 A1 92 (sheep) % E&T &1 M0 H| el TT HE o 2T &l AT ®
AT T, &2, ¢, 91 997 79, a9 &, fawer anfg |
i A1 Twenar & fe@ @ S 99W ¥, B9 9% [T gHr
FadIE o o0 92 a1 a6 &1 Gd @d & frod &6 Fefafiaa el o
FEgFHAT Bl © |
e (Procedure for observation):
o T H AT T YBW BT @I I T ATE fa1 10 [T 259 & T4t et
BT 7T [H97 T3l
o X7 F TFAANRAl H HAI FHIZY| T Gl Bl HAGGEAT F Al
BT
o Z3T [dbadl gal 4 &1 &7 (Wl Yde 259 & gl @l EeEh)
o 3T F BT HAT E7
o Z3T H FSI 79 ATl [t £7
o Z3T P BT [T IST UF BITAT THI0T &7
ZET I DRI T AT &l M0 ST ST 289 &l <ar § R 2l
(3l ST T % 2aT AT SUe A & a1 SUIrER [ersl dl SUEnT

TATTLTI Ydeh B Tehd 2l)
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TSI F IAMARF G (Internal structure of the heart)

o A B¢ H H YBN T [HH g8 W U @dl Il 919 9597 [ I8
Z&d 1 T HE &

o [Tr=-6 &1 WETTAT | AT &l &2 AT BT &l Terdl ¥ Hifet o 2ed
% Tl FHel fEs 2l

319 239 &l AN T3a-T &l a0 269 &l 1ar &1 Addihd HIug|
o T g Pl AT BT HIClE T TAEl 97 qIH &7
o 73T H fabad @& &7
o T GYT FH& GRATT H THIT &7
o T FIF AT AT HE H d@d &7
o T YT 39 BISI H Pl [A9T ATAIBT (717
o T TH FeT U gHT T J2 U E?
o T UFHTH H BT UBT G2 &7 4 UF T d [b7 G&17 (97 &7
23 o [ae R H 319 T6e 791 4 Tahd & | ST SN, IRAT Ale
HITTT 37 I8 6 AW H G251 &7 & 379 39 H9a-T &l &1 adl 9ed &7
39k FETEI0T ! T 9 9uE | difoT0-2ed AT %l il ST
%! BT YT &, 31 91 9ISl Ud 499 A0 G0l 2
7ed U 9l | foRT 81 39 Al &l 28dmaeer ©d (pericarndial
membranes) HEd &l 3T Tdl & I ZEIEIONT WA WA &l AT Hifd®
STETAT § &2d I gL &Il Bl
[ (s)xmaw  SwEe-arEew A

| ®



ged 91 Bl § Qw3 (grooves) 3ART [AHINTT &l

&1 HUI BISel &l enfee (Auricles) Td & A &Il &1 Haa wed &
(ventricles)

I enfeie Ud Mo g4 enfee Ud Mad & gen 9 i 2

Zed &l M9l § 9 9 9Tl T aTeral sl Bl Tad et
(coronory vessels) H&d & F1 &390 I YISl HI T Gl &

ST @ @l TRt e Snfer &l HRaal & gaeies &9 9 J1el 2l 2l

TR 18701 § &6 331 o 289 o 91 B &, a1 31 & IS U 31
TS U U9 qG1 ST AR &l B U 7Y Ud UF 999 ol

The left atrium and ventricle are smaller when compared to that of

right atrium and ventricle.

Zed 9 31 &2 Tad dleal &l urafd @1 Stadie|
o [&Hal 7RI ANl 259 T G & &7
o T GYI 7% ANETAT €€ &7 37H H [l e¢ &7
o T 37T UHT GIe Tbd & [ I T 7o GRaad 8 $w [G919 &1 &g &7

T T¢ ATl &I GAFAT Had & A1 ged H Meadl & ad7 SR & a9
ST T TR R ATl & T a1 Tl HeTEHAT &

I = & BT S G e ¥ S v # e A P A ®
ST 2| anfefat o & g¢ § N dedrdl g1 I 9 o A 9T § Tad ®
Zed dh @Il 2l

feT 31 Ze7 % ST A% ST 91T H Bl € 39 I HelerT (superior
venacava) ®ed & I8 9 &% U9 YT F Ted Gued &l 8l (7 ug 1eq)

Zad o U9d AT H S aTll {9177 &I 374 /el {977 (inferior venacava)
FEd & Sl SRR & aw 9r (31 3R 1) § Te @ 2

T e U SM1 e U T § 99 9 ¥ 99 B § | 3% g9l
(Septa) ®ed &l anfwe 37 M@= % &g Uk Opening BT & AT fh, Valves
(@uTe) gam MEfeTd T S & |

FHUIE ST {oh, T STfeia-Med HaTe 3R 2@ 3ffdg 3R 3@l Mo & dad
q BT &, 39 Faeg sure (Tricuspic Valve) &®&d gl Fue A1 o, gran
#®I1e (Bicuscid Valve or Mitral Valve) ®ad 2| 21 Jad aife-l oIl aifa
I H Mepedl &, 39 THU™ 981 Hed &l HUTC Al FOREd TH-l & &
T BT &, T GEHHE HUIC Hed ¢l TSI T attedl ol ad Had & Feperdl
2 39 ToeHi® 991 ®ed &l BuTe S Refde avel & T W &ldT § oH

e ®uTe (Systemic Valve) ®&d %l
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e aNfeie H B IE Ud 3TH: HeNYRIA! % gAY o Fehd & Al UhR
T FTeiE § GHHA (977 %1 G &l & A FHAT H o A1l &l ad Had
% HUI UET T UH AT Yo aiel Meadl & 9 "8l 9991 ®ed | T8
STTRTIoT g o 1 91917 o AT ol T8 &l

T AT & S e F BEHE AT Mol © S SATerd e Ifed 7ad

(Deoxygenated blood) BEHT 1 TEdTdl & HIEEHT Ydeh M1eA07 e 97 &H
EEHE GHAT TAT Hel €9 & HUTC o Tod &l

TR AT ‘Z!?l T UREEA (The blood vessels and circulation)
HMET AT B3 [ b U1 W Yo Aledl el TG Ud &l
S T 2l
1641 STATET b &6 Yo aAfe(Tai & il & a1 § JHeh 6l il 79 1574
T geToad Siae? FTRIAMT B (Girolamo Fabrici), 7 97 (leg) @1 9T a1
31T foha| TR 299 BIC HUTe S| 9T Yo Uk & fEom | A &eal & a9
FaTe [ @l 3R g2 A &l 9 SR Yo JaTe 91 ®a@Ee & el &, ak
28k A9 9 H 7T %3l & o BUIe 98 2 Al &l
ZH% Y & o FHIE U |RT H Ya1led 2d &, Jed Al T2l & 39 J9g
T HUTC Yo ol T ! STAI &al & 93 [9ird T | Tad &l el &l
g g AT 1 J Il & AT U371 ol U9 ol Bl & 39 T9g fert
T 97 T STl 2 T Yo 1 JaTe HUE %l 1R &1 & (FHiih Jel U
AW, vare o foT 21) afe saferd U7 ol Ut ol foremier | adi & 3° 99d
TR 1 T Y BT € U9, TeRT bl T T [HETRYT F T Wie I 1T AT
T TIeh UTC UHT 8 I Jehd | Ta &89 &l AN &l Jaied 2l &l
TYI-T2 Arad & o Yo S O e | 211 € 98 289 9 g7 9T (&1 S
2zl 38 d27 97 W (Fabrici) 39T &9 98l € 91Ul Ik W &l @I i
YT & F G 72| 9ig 396 999rd a9 (1578-1657) U 3 J=1iiah
4 7. faferam &9 J 3ol oTeh? Sl (Fabrici) % 9RTE9 § Stezas foa|
Nl v 5 e 5 e @ e a st v e % A e
FHUTET T 22T %Y 20 AT 1 AT 1o FHUTC b W GART 7o TaTE &
o B fa TR Stady & Tad offeie O M@ § dute I Jerted & gl
99 2ed Hgplad 2aT & 99 7o Med § ofifie § 9 T8l o7d § dfeh
T TR GHAT | gohe [T AT &
14 F T {12 gl (Fabrici) gamT g o @37 &1 fareti &
Ferm-6: [T it 3 Ay & S 9 Tl TR A B & 1 At - @ Eed
T gy si i T 5w =




S g3l % i f9wTet @ ey Srd &Il e a8 [9rTeT W
TART fohU, ST &HIN 86 H &7 %ol 1| JEAM T 269 &l AR T &l
T &Il & SfY T T I (ST @l ated |) 98 91 8 A1 § o’
TT 2T 9 UdTed Tei &l urdr gl ey fewret & wy 9@ "nad gl

ST | 82T F 3T are e (block) STH (FTEM ) &% S0 T T8
&Y Tl 3T TH M T G9! Bl ATl & Fed o ged 9 g S Bl 9T
®IAT & AR 3T &9 | T 721 7 qebd|

B | 31egaH [T, 9 2ed Yo 1 GHal § Gobherdl & a1 &l 9wy
H A1 AT | I8 AT Medl ZarT 2T 81 Yo gfa-aRei-aiyas e &l
JE Uaed e Mg ¥ 9% BId1 & a9 9HHal garT $EEl Bl Tedm ol &
3 913t & a9 A onfee § T8t 9 a9 e 9-1 99 Mg ¥ gmat
% AR 9P &% A= WFN |, T4 [SRIAT 3T - Alfeie H q1 F81 4 2™
M@ o 37 € 95k AT &Il ST Y&l &l

21 % SR, TE AT AT & 66 TR GaRT 7o SUANT fohaT A 2|
3R g 71 7o MR &1 21 3% 289 anT Uh Hgpdd § fhan 7o U
AT & TH AT Ud HepaHi sl Tt o | [

TN I8 <1 {oh 289 Ueh &¢ H A9 & 917 o dIF AT 7o 99 7l
| R ZaAAT 7o IUANT el B2 Ahal 3R T &l a1 ouil 9 Jod MiHd
T Gehal & F81 T Y TUANT | @™ AT 2

BT I BICl YAl Ud ST &1 Se a1l He M aiieal &l aa@
Y 9 g5 | 9o gl o AR & fewrE el &t e § 5
TEdl 2| 1 9 Hagd &l 87

1650 H JEwehi 7 T bl AR ATl A1 Sfer T T27 famng
& ATl T GeH aEg 3l bl SNafed (magnified) #7eh @1 T HEHE
qTArE (1628-1694) 1 Hewesell TaT AeM aiean &l <@l

T 1661 B &l g % dF 99 a18 AU 5 IHES & @i B
TS &7, qdT T foh WEM emial U fSwien @l SrEd ar
AT e Al gl

TN 39 dIfedel dl BISTe (capillaries) Amg feaml (wfed o
zaet 12 I T (hair) ®) 191G I 31T HEM a1 a1 79 S@T &

BRI B T F U IRded &1 dh LT g3 37 I8 319 ddh
T AT 2l
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319 B9 O9H g ¢ [ Tad aiedl | giiated gar gl 9
TEhT o 39 B T [hAT? T Tehd AR TT bl &Tfd Ty famm
ZAD! T BT UG BT bl &7

FME0 &H g: fafeam &1 ganT 17 9f giaresl & 94 I
aREEd @l 91 arel TN 3| 39 999 9gad geHeel a1 o=
Y IUHIT &l I
1. U Al &% HIEl & 23T HUY Ueh Geel "ifey]| dileh e

ifefat g1 § T fomrg | e 8 (b) § SRad|
2. 3™ AR & el § HUL B U e &l e, e T

fefat atfes e fem 3
3. U AT alfesl gieul N 9F &4 $® MHel d& JarT

AT 2
4, IEAT H T TR AR el THIG Sl & 39 U W R

AT =@ a3 a7 99 &

5. 1 ®lel H Bd g0 BUl db 9 § Sa7d S0 97 7od
feAr | =1 78 uRede @ shaul (o= 7 JerEar @)
fer-8(b): 4 #1 T3 qRadl ! ®ell | adl Hife|
BEIED| g f??RTff (Arteries and veins)
T AT & TR &l 2| 9 gAar Ud [SPE | gHiaT Yo ol g6d
H 9N & YN | o ATl & SAdih 9710 TeR 1 370 F 28 &l AN @wdl
g 20 gl U [SRIst % 9aaTds Ud Hiadd Sid? B Tl

HoT dAHIAT
o LY
i D&
I B9 o

(endothelium)

f%if-b’(a): @'57 99 FiAd

Y9TRIE?

W -
ISHE NIy
(endothelium)

forT-9(a): ST FT STTIAHR fer-9(v): orT T for-9(c): T/ FNTET FT
STTIEIFR STTIEIFR

T ST (Blood capillaries)

T BITITERIU Geqe9iia arfelar & AT ®Iematl & Uk 9vd § -l &l 3
fafy=T weref @1 faavor 2ar 2| W.B.C. (FIHhiHEe) 99T Hie HivTehT hisTht
%I 2T H dTe? [Fehel Fehcll &1 IT9Teh G-l Ue fSR13 o <l (HIavdn &l
AT TGl &

-@ X %l URAEA-TRETRW a=




faferam 21d ZamT fohu T 9= &1 ded % are e ag % T St
o PITHI 7T ARl § HYTE U AT &7 HYIE 375 T HIF HIA &7
o T7F ZTY BT 1T AT UT A9 5T H 37 [T SUEAINT Yo Al #l BT
T off?
o Z3Y @I 31T @A I TEIE H [T 7o ANfE-rar Sid qedt Al 8, gAar
T Beadl & AT T FT THH 7
o T ZET H 37ifvie U @l & 7e7 HYTE &I &7 )T 9Tt ug gmtaar
& HYTel &7 H1H TET &7
o I gHAT TET 9T F 43 B Wl [T 977 % ufeEfig v 97 42 8l
=14 ZarT ol TR 1 geH &% arg 1 aferent &1 9T qeod @ o 5
T Hehell T TN HIToTT

fufer ar HTers (Hrel/ade)

2. HUE (TuRed/srguRem)
3. WH@%WW—W@H&W

(qare/aq =) ®

4. vod 9819 & T (F8T H 3/ G Z2d)
5. aifeEl 9 aare (69/0S)

6. T 1 Ukl (3Tt geord/3TTarare ¥ied)

7. SHE™ FHAT FART YETEd TeRd BT Tehr (SR
e /ST gard)
o  PBHT gHHl Ud GYHI 91T @ ST & & H gl Iy |
] ememd

THET A SRIST &l §@ & oo - fhar-gama st

Teh ¢a@ 97 U U¥ T ¥ 07 T@H? 91U 8 T9Y a18 319 38 {6 T
T ST AT 3H T 28T TE & H1Y BIEl Niadl el £ afg sifes a9 as
THT A Al ¥ H I TATE ®H & A0 J207 a1 gUH ST SIHd &

Yk 21T I 2T H o2 a1Y gATET ford ST Tad | 99 SRR 2127 ol Hieq
AR &l T IRAT AT STl I ST Bl Gl T o [ueid [&9M | aard e’ &
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STIh! TT G [SETs &l &7 STel ° HIIE & (Ui G | 7o a1 &ehet 71
| 3T 19187 o A1 29 ey | ol ity

U T qATed FHirg

o LT I 9Tl 3Tfereh Ao a2 @@l el &1 17

o TH TN Sl oI Uh U ¥ T 7 & ol VISl Biel ga@rst § faufera
g 87

o 9T &1 BT T ST €H-T bl il | =1 2ial 8| a1 7

ZeE Th (The cardiac cycle)

AMd 289 ! €2 TR YU § o & 219 [G9 9 9%
Al 2l (U9 9TS Raul) Al g8 g2 98 & A dl SHb
Ry =T @ g 2
Fed Bl
1. 9 39 %91 9 3IY &I & [ 589 & AR B (972w

ST § 21 (97 Smfafe)

2. WEMIRT Ud REHH [971eT & Jad HHST: T U a1 SAfal

H Ta9T HIT 2l
3. 9 Mg Ggiad &ld & 37 7ad &l Madl § I &g sd|

A 2l
4. TG EE AT 9T 9 T € qad I wd & 31 onfeg

9T U 3 &l Alfeig Ud Mol % 79 S9el aarT 99

2 9 &l Meal % d9ga T Sa1d & 0 Tad HeleTH T Ug

FEAE g9 | T &I 8| G wUe dofl ¥ 4 B § 39

TR B9 289 %l YUYW a9 &M ‘@a &l g7 Tehd 2l
5. o9 Mg fafes & 9% ®7d € a9 Mol 97 gard &9 &

SATAT & T A1 ATE | Ta9T §37 98 Merdl | 9199 3T &l

HISTIT HIAT 43 Tord aTferial § R &uTe 98 &1 91d & 3

Taqid uame &l ek & 39 99 89 26 &l HE & ‘=9 g4

TAehd & SNfee o &l Madl § 99 %I &g ddr & A1d &l

N A zed | &M aTell A gedl 1 gEel 4 9% a1 2l g,
ﬁa;::—,wgfﬁzg ?WWT(SQ) £eg-ash heardl €| 28 9% (cordiac cycle) H afvg Ud e

-@ X %l URAEA-TRETRW a=

2. ifei § & qaE




@1 Ueh Alhd STaAT U a2l Ush a2 ST STiafoes gl 2

TR TR &1 0T e | AT 0.8 HHUS T 2l

anfeel % Hgad @l 0.11-0.14 Hvs qour Madl & Ggad &l

0.27-0.35 HHUE B 9 T 2l

3 T el H 7o SAe =9 9 Fad S § 95 gl g

Al ®I Tad @R Tel Hedl W 98 5% Y Hadl ¢ 99 gH
TS I7 STIT SIS 9T o H9Y TEd & ol 86 Tad &l T &l aard

HeqH B &l 39 A1S1 T (pulse) HaEd &1 TS &l T 283 &l T2h

% TITET B 2

@wmaﬁﬁ%?

Coaltit (72T 8 .

qg # AW ANRE R

Al = 1,50,000 5.4,
&l 3000 fe.m.
A 60-70 fep.7m.

g Bl "R

750 fop.am.
12 - 21 ..
300 .
0.15 7.

10(1-5):
ERECT

5. e &1
i anfeie 1
FqTE d2 20

e WA &

A /fAe
7
46

Ueh/q TRl aRE=R

(Single /double circulation)

N M & o Yo anerar |
a1 2| Tad I AT 724 & o0
zed dT 7 &1 99 el el ©
%39 Yo &I Y9 &Il © 98 SR B
SN 9gEdl & 3R 999 ged @l
ST 2| 3G 9T Sget | Tad @
TR G TEél Bl 8l U o
11(a) Td (b) &1 S| AF & M
& AR T B IT I b A
feIfan o =g 69 | 2l

CRIREEIR: R e |
qEaT &l T ShifaTul)

AU WRGR qaR1 Feed faavor 2018-19

feE-11(a): % qfFger
gfeg=ror

faz-11(b): fa qafrgefr
qRAFIT



ST AT &l AT &7 T Y91 & I7 Mo
o TO=-11(a)Ud (b) H e+l a7 9B a®F (pointer) SRR & AN ®I

gl fopar ?

o TIF-11(a)TF (b) H &+ 7 a® g7 &I T fbar?
o [=-11(a)Td (b) F fabaT a7 Ga® 9997 HT &I T fapar?

3k 90T T I8 T gaT b frl1(a) § 7o ol 9Rded &2 o
% U 9 gATE 7o ®1 28T § Ush Urded 9uf &1 H Uk ar & &l
30 U g HeRer ged B

gie 7od ged | Us UREed &l T I & (@0 & g7 g&dr & af 39
ga-aRgdl FERoT FaEd &

W& a1 (Lymphatic system)

T Hdh! § gEal &, HB HET § a3 gard qo7 {99 U & I ey
g 399 [l el 97 8IS A1 2| U Yaref Ui (U ofd & 31 I o
T 0 A

SO 9IS UHT &1 0 <@l 21T 1ok 71 97 i I Ueh & i § Jod?
@l &1 A1 SAET a9 U31 H ST & &1 A1 & q9%hi b W H Ford S AT
% 39 ufsqT (edema) e |
o EHT Y7 T guid &7

TH AW & (o T aieial § I g2l & 19 ged 99 &3l &l
28T § I 7o § 3d § B9 (capillaries) § SAT &1 Tl @l
qI9eh d & o 10, Tod T 99T 9T T8 919 dcd | BISTehTa
AT ATe? Mehad &1 38 Tadh-avd Hed &l

Ha%-a3d ol Hddl H RId & [T ¥ Tod ate il § g:0dTed
BT &, ZT%T $% "I HeM 91T | T491 ®HIdl & 1 [T el i
LR et 3 o T @ e | AT B ST - aee B e A 20E
T Yo UATE H UREed & (o0 Ush STeT-ao SURdd &l 39 @rew!
T wed 2| wied § et (Lymph) &7 372 91T 2|

et (Lymph) ¥eT U9 Sl & A2 Toild Hsl &, [9T6h aarl
TUART STy YT H IS H qAT ISl 9are Higne’ ¥ o H
A WG €| AT 9 92 (SRS o THHiar oFf © 9 Sdhl d
FAHE avd (tissue fluid) T2 HF TH 97T T (venous system)
T JaTied el &l

®



7o 98 9ard ® Td 3 U4 g9 $U U A §, A 98 qerd ®
TSTaH TR & 319 0T el 21 &l Skl H SURYT Hadd did @arden & o
% UFHT G4 &b I9TTT Sl §9 W BT § 98 4 2

Hhebld o T 21 g5 U™l Ush U9 &% 9N & &HIdl & 37 99 I8
HHad BT & 3H T @ehT aleral § Rad @i & a7 SRt § g8
Il T Bl 2T Bl 3T Gohed H HEddl &Il &l

e afeaT ue f9r1ei § Suied e o & faufyd wame & e =,
=0 HeY | &H 29 HESl H Al IRas & i deil

URAES o & @ (Evolution of the transport (circulatory) system)

Teh HITE TG = T T &l 3T T 3ol @l 9707 e 998 9
ST TR & 9 UREeH ! T ST &8 €| Uhid (Nature) ¥ 39 THIET &
FAA g FeHe9a T95 il T &I (o9 W9 % 397 39— &id ¢l

Teh BT Sa S THIET & Sfie §eF | A Taat el ¢ 29 Mo
BT SSHHAT Al e &l b T8 TART & e Ja1ef Ud ST &l
SF 51 § T &9 § faand fear S gl

g A¥d AA:BITE IREET qg4ld, Ush B9 TGl d Tghiid e ®
79 afed af | @] ¥l 29T ST &l U 9T T Sfd g T a2 Sie
SdIT AT Icd HIAT & T2l qh bl =il BN 7 =il

FEHIST Sl bl Taral & GREe &% ™0 A I §T I Bl [
AT &1 |

ORI (Parazoas) 59 TS URTEA &g HHs Ao &I SUANT HId ol
UTehideh ST STA9T 9 &id 80 91, TS 30+ 9T 97 Rd I@-if &y
(flagella) &1 T T & ARHT &R IA BT &l

TEE U Tkl S MeRaF (nidarians) Sd A1 TaT o eifer fawiaa
E| 7 Uep 37 I ST STER W e (gastrovascular cavity) 91 Sl 2l
T2 SR & Ucddh I & Urad 3R 9I9e% adl bl aRdfed &l ol

wel oo M9 (3eT: Fasciola hepatica) Siel | 9Tae o= 3TTerd omiad
AT & AT Iiad Ao &l A1 T BISTe § qgarar ¢ 29 Siqalt § e
T Tedeh I H IS TaTe Uehi=Id h7dl & 37 SIgall o eI IR Irad
T IAe ot 9 Y 2 2

HTET-2atHed &% Sar | &7 (Pseudoloclon) 9T ST &, ST et i
=T 7 TIdd e &l B Bl 2
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TS 918 429 Eucoelomate STal § STSIHT AT [Iehdd g5 oI
T TETdl &l T H TS

SIS ST Srdl | ATSMAT S {aepiad 31 31 7ad &l U9 &l & I8 €
224 | T A1l H 98 & a9l I8 HIY Sdehl I 9edl & ST el i b
T YAl €| ekl bl STRAST dl Y Y8 T AR bl AN &l

Z9 UHN & qrded o, [Tad 4Ive Uerd SHakl a% J19 Tedtd A ©
Gl UhTY Hl UNaed hedldl ¢l IETERT AT, e A Ud - T
HIEH|

T YT I URaes fHH o TgE B9 § Uarel &l Ugd™ &l & ddl
T 37 92 7o aleal ¥ g=dl & 39 a8 Ukl &1 drded (closed type of
circultory stystems) #&d &l TaT: TAIMIZE ZHEASHE, HEAIIZE, HIe=hT
(Ta1.eTmeerad) dur 947 Swaie Sl

@wwmﬁ%?

Mg qiaed 9311 THelieie? 7o &l 289 ¥ W deh 317 999 26d deb @9 2 Hie?
%1 T3 BT AT 60 HHUS | HaTed Hidl &l
ZaH & 0 e TaIl T IRaed (a0l garl 60 a9 9 3Aied q9d @l &l

TS (Blood pressure (B.P.))

Odi T | B9 -3k U1 H T Ud S8 Uedh, Tad a7 IANE UG b
Z| SMEU 319 29 Yod T GaiUd $B Jl B qHe|

A 39 B.P. 97 g1 &M, B.P. &1 £7 Yo a4t & o 9
TeR I Tl 7 o [T0 STTeeh & hl SATE9dehdT &Il 8| I ad 289 UeM
HIAT & TG g Seady Bldl & a9 Wad Hiad 81d © A7 Yo & g2 9
4 eI § 49 Bl 8| dgUYid gard w9 B H S Mg An
% T &g IO 9 WY A 2

Taerd (B.P.) 899 U all &l &9 I |97 ST 2
B.P. 5B & T9=-fo=1 21 2| 2hifee us Mivad e &
AT B.P. A9 & %71 ATeU difch A9 & B.P. &%l @4
TG T T [T A1 Fehdl | STae? ZarT B.P. UF U0
AT AT ST 2 o ey S /i wed 2

21, TaAEId U¢ I & Ueh 9 T4 ga1d & A1 o
Ml ¥ €Ml § d2a1 &1 39 Ugad &9 (systolic pressure)

S o) xwm Rt

| ®



®ed & Uh WX gar Wi § 92 120 Al W g & dedr & gEd
(reading) UTEA® T &% T @ AT & A9 &HI Had T F g
O S & 39 SO a9 (diastolic pressure) ®ed & I8 80 AT 9@
9 & HhT 2
B.P. &R % ®AMAR 9aadl &dl &, Sal.faemawen ¥, gad a1 arsd
Y| AR BT ATS [T | I &9, 3ed &l al 3 37 a9 T& Hel
ST 2|3k foreter & T TaT @19 W Tl it
A Rl bl T (Coagulation of blood )
T BT HEMT BT GO Tedqul 9T ST AFHT a1 &, % 9 07
% HRU A FAYE dle @ W 9 SAiad T&dr &l
g HAT =1 A7 Gle Tl E, T 3-6 HEel § 3 W 9 99 A6 § 7
7o T[R9 AYE ST 87 IOl THEA 9T Yo @l Udehl a9 9 9N 2|
SATIeT ATHHTT R foh ATE S9! |19 &1 -7 & df Tad A1 T9d deb gedl
z, 99aTd 919 @ 3 6 o YSrd ¥ WY AT £ I 9ered Yo i e
HEATTT & AT Yo HT bl el G ar fhar &1 of Bl & o @ W@
FAfY® T g8 S
e T T dEal & a4 diceam] UwEA ([@?) EEd &l & N
AT Hed ol
o UTETHEAT Yo § RUd o= qerd {8 Wiemeie shed § W9 hAT weh ®
Y gIae e gl
o YIfEd Tk T a9 qerd 79 WIsfoe ®ed & W fhar &7 39
SN IS o geadr 2
o TR HITHU HIE(EA dqell H de4HY Ul g9l ¢l
o TN dq =9 % AN A I3 AC & 7 U A7 W diwdr 2l
I I & d16 FdT &k Uil 39 &1 §9 AT HRA 2l
sighfam __ ATABIETA o sitfie
G s M i o
3 T91e1eh A Taerii K &1 7o &1 Ukl 994 & Tvae 97 grEl
I

fert-14(0): T A 7 fr-14(b): @
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T =19 F Hehell Yo 3-6 TFel § Uehl a9 Sl 81 g B drl
§ fqei = K &0 &A1 9 296 999 @l ¢| &l STaiernl dA-amadn &
U1 T BT ol el a-aT 35 AT & RHITkEr (Haemophities)

Hed & I8 Tetele! Ryderi ¥ f9are ¥ 3= g | 3ATeed? el 8| 7 &
ST AATHAT &l BT Sed T 71T (Thalassemia) 97 &1 31feres SHHIT

#q 39984 (annexure) ST
qiei & uetd 9 uRafed &id €7 (HOW MATERIALS

TRANSPORT WITH IN THE PLANT)

STt ® Ue fasne ulEed 9= & S St TRAstl dl erivd &I 2,
AT T qETed AT AR &l M7 TaTe &3l &1 a1 9 97 &
U B H RId Il g1t bl are? el &l

1 dre § AT Jgei 6 T g dRded o §7

9 ®enel § &9 J9 g@dle (Van Helmont’s) & Gl 97
fohd TART o 1Y § 9 g & [oTqH @qauigeh oidl Heel § Ure &l
T2 oI &1 Tl F U ST q27 9ol 3arT MiEd [ 91 &
99 {FT @l Ha&d 9d (vascular bundles) S@aTel (xylem)
qroare! (phloem) SIgmati adana el AT 2l

T2 | FAdTel Hadh are? ol AX qdT a9 & &5 J T
fig-15: Transportation (bundles) T Ffereg 29 2

A e AT 2 27 (How is water absorbed?)

FH A & fop T3 Meel d daugad Sd Aa9id & 2l
o 3T YIH I Gl B [Hied B £7
o T TSI FHT HIET T AT T £7
o T HH HIINUT BT &7
| Remems |

HAMYF HEM (Absorbing root hairs)

79 fohdT ®@MT @l THE & [0 S9! a1l a1 712 (mustard) &
a4 eyl
TE & ded g0 SIPRd drl wl WA ity evsd (Handlens) @i
TEEd T 99 9 Mod g0 98 4T % [ dl orau J oS 8 39
Feqesiia T Bl 2l T 9o (root hair) ®ed €| GwM &1 $B 9
slide T cover slip % &9 @Y TiAU Td I UF & AR 39 JEEl
% A/ A HITUl Jd T &I 9 @ Biemet &1 gdead |e Hifu|
[ (e )xmaw  SwEe-aREewm

| ®



T 6T U Yo | U9 HIAT © Y Ud ¥ T B9l H Bl Jd
afedratt (Xylem vessels) &1 68 UHRT &A1 & I8 F1d el 21 bl g
%ﬁﬁé?ﬁﬂﬁ%ﬁﬁwmsmosm)sﬂﬁwmﬁw%l

UIeh Told HI9T § YRTET o3 & g M9 & Shases @ stialed 9d
AR FEIel o TH B edl & 1 st @t <Rau, o712 ford uar g
AT HIA &7 AT A fop ge fHeet & &l & 4/ e & % gl
T @ 1 T Y g

W
Th (epidermal cell) dreg
2 (soil particles) gt 0T
(xylem vessel) (soil water) GfcTeT ST
e (nucleus) Hsh

(air spaces) dAgHT ¥

(cell wall of root hair)

cellshp vacuole 7 1 e
ICEE

fer-16: 7€ # T=FE-GR U7 gt & T A G99 3209 5

AT : [23-16 A7 BT [F909 ST § FelE Bl @91 g9 &l

el &1 I @auni w1 AT a9 fawad g1 39 @0 Suide g
T & BHIRE T SAU® a9 el el AWMU Jd o™ Bl Raddl |
RO § ST & Al Hel & 9e UaIdl &l WAl el & AT
L S ) s ) |1 L G 2 M A s A A 1 e M S e s | A e 2 e A e
B Tk ToGih! BT H ISl & T HIAT &l 2l

S ST § B Alediell ¥ TG99 BT €| A U JAbIgne
STATE® FEAT AR @ H B dAledl 97 a9 3= 2ial & 91 99 &l ST
THAAT €| 24 W ad1d Bed &l JAaard I i 1d & TE HR Tel 8| Ty
T2 Ueh B &7 €| 3T B I &l 37 B0 &l 319 I5d st § T9ei1|

ey

Hel &l =T g - (What is root pressure)

U AT B9 T Ui T T & U9 & dF Bl qde F T 1AL
T HICT, TG Teh HId Dl Tl &l Udh IG7 &l Al 9 AT ASU| B
1 Tl BT AR T o THR &6 aET 21| &4 78 [oh T Tl § Il are?

AN WRBIR qaIRT e faawur 2018-19 @_
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 camp 7 e W o i & A s O
glass tube qT foh 77 el % B I H Gae GEE
water level ¢ Wbl W A FE H1 A FOI(M,) T
strong rubber tubing SUHIVT I 2-3 He TRAU TH UYATT ST hl
Zzitlstem portion Tde ,—.h—cr aﬁﬁ-q (M2)|

o T F HAE H Il 537

o 39 [gAT H TAarEl (xylem) @ 1 YHET &7

water quaMlHﬁg‘TWWﬁﬁwaﬁ
AdqE H Y 3911 & il J a1 & B
fer-17: geream I gde Tl § dedl ol
T o* @R A9 W § ggaan 20

(The mechanism by which the water travels through the plant)

T AT € fob S anfelal W o aTd % BR0 9| &l W H 97 MHT
AT € 317 98 ST & 317 Gohell AT | U3g I HIEH & d1 qratdd eral
T&d1 2l 180 Hie? &g Us 18 Seirl (Eucalyptus) § 3997 f¥ a6 oI i
Tgadr &l

TTITHe, el H ST {6 TN &l aIe¥E 91 18 § 4@ 9 & 3iey
I FT @ &l &7 T2 9 Dl 9 Hel 9 357

2 WM & T 39 U § 9 bl 9radi F arodiehd 2T
AT Haardl &l I8 I § RUd quRe a2 a4 & agey
(Lenticels) ZaRT & 2l

AT % T qTordi i &% aifear a1 e
BT F TodT g5 & 399 ®I9d 2iar 8| Tar arg a1 ofd
3] % SBYY G b B A Bl A AT G9dl § 3
Tfhe HISTel ¥ J@ agHT T 99 Ghd a1 A1l &l
T AW o (9T 0T I SN T F TG AT ®iE 97 ey 9
g, YT B T £

o= 9 919 &1 S S8 aF S9T &, T Il SR
feel § 9« YW # Saeniud &




Je e afelal | 9eddl & S U Tdd Afadl &l o3 98, I 90
afet | T €| T8l e aTodihd Eih? aTgHSd | UgdTal Srd & arediesIor
% HRUT T a9 & ST Ad Bl AR a9dl & Al Fad 9 F HU G
& S 21 Fel wru € fe 1iashia Sw@ &1 s gaq @9 aaar &, 5
TS TaTE HeEd &l

T AT Ud JUITd § $IE qae 27

TS H S Sl JEAT fhdHl &7 9% Hedqul 361 UH 3w (oak) & U
T fdfed @I 900 @e? Jd ardihd erdl 8l U UehF S & 42l 9
ORI § I STTE bl Ag SAfereh TYerd &l 8| UF 209 9 I gard gel
a1 Juid: T &M & R0 a9l & &Y H GIHAT J&T BT & STl & 3T-
U % T H ST ST aul gl 2l

@wmaﬁﬁ%?

e F fohd T T AT99Tehd &I &7 Tehs (maize) HT Ush J0T [debidd Iem &7 a<re |
15 @e? J@ arodihd &Il €| U Uhs Y & Hehs o g faeeiiel stawen § 100
el § @ 13,25,000 ®ie? e arodighd sed &1 Ueh 3TH &l Us STl [aehraefid
ST § UH e § 750 H 3500 Wiy T Sifed Jo arsdigd &I &l ®

G TGN T IRAE (Transport of mineral salts)

MY AT E b e % 9T (R UF WA U dd) & o0 @i
U T T T T el % O@E | geRm ganT 80 rd &l @au
forega amder g oad & (NaCl)d 98 Na' ud Cl, (MgSO,) | a8 Mg
ud SO, % 9 H & & W I Tl § (G890 ganT AG9d T8l & &
MU 3TN TYATT HITRT &l TAT UM & § 2ar g odsh av § o
ST i HeTe § 9G] Uk a1 ST+ AA9Niud &1 a1 € o1 98 Sfd & @
T At | wanted BIdr & 3 WY % g8 U9 a% Ugdrdl Al § S
THE! SUANT gaier Al | fehar ST &1 3 q1gel sl H Jearel H qoarel
Y Ugdd &l 3 Wil @aul Uk Hedqul UIdhidh Heh & ol Uiel &l i
Y HE® ¢l

AR WA & aRaEA (Transport of manufactured food)
WIS STH 91T Tl a0l &91 9l H F9eiud Bl & T I8 His 91 &
FHT HIIMAT I YRaTRd BT T4 2| [a9Tven? dichd g1 g Ue Hiemd

ST o Guted &yl Bl
ST SRR AR A feww 20180 (&)

® |



ad @l (YRS H @l Ud 9eERl & ¢ d
HIMY T H Al A 91 Sl 8| W 9 | ey
AT & foh 919 BI9TE Ao UaTted &l &

Y a1 ATt (Phloem sieve tubes) 3&d BIel
T TAT 399 RRd UaTdl 1 [9@yul &A1 a2 2l
AEImETAT T s Aphid % HerEdr oy 9ei o
AT qae &1 o799 [harl o9 | The Aphids
HIet I Tell o 9T o &l aongT | Head g &l
ZRTT 29 T &7 o o4 I Ueh @l 93 oTHl 7T 92

Rr-19: WG @ AT =T (proboscis) ¥ I Tl AT &l YedT &l A 79 9Id
T FR EU TU BIC & 9ET JF 37 AE9H 966 a9 &l &I

\

|
%

T A 1 919 ATl BIST % T H [A9e9or 3 &1 d19 8| 39 UBr
TN [T T le Fd 79 AT & SHl 9T 3 TEel Id@ J1ihT SHb!
JIZ @I 9 % 919 IS F FHICh? @ [hdl T a1 He =F I I9 &l
¢ [T TotienT Ta9eToor &7 uar @ T fob 29 79 | 91T Ud STHET ovd
R AT 2

UHISH AR MU 910 GIT 98 AN H &l @l ATl &= g3 uard
I & B H R AT g T 7eFE ®ed §| 98 G § fh el g
T UHIEH 9@l &id © [GuradT Heqgd 2id & [ &R0 7g-7 2|

MY A 9IS S BN f wd-ed 9T @

7o AE T o A o o e 2 o fe o
WZ(roots)  UZ SATAd T2dl &, TE hH THT &7
| owow o i farer e 31 el 3 s o

fig-20: Removing ring of bark BT Bl Uh defd 4 el T T m ﬁ_@ﬁ’;
(Ringing experiment) T | BT &I 39 G dlel T4 fob 9 f sre fe=

X e

T P [T 49aTd HIC T Iog sl DI &l [a9afd fear 7 99 <@
T 6 &I % ST {9 J91 & T € Tg aad & Ad T8l [ 39 $8
[EHT o6 UF &1 @ T A1 U {6 a0 d1SE H 9819 a6 & U Bl
T U g9 & HId el IIE M| AT O & BIe H Big WI &fd & 9 Al
SIS U IO a4 o &I 9T | T8 9gdar 9RHmE: 9ie @l 9o &
Sl 27 onfde Wed @1 el Us 9§ Rl %he WHYTl U @&l Bid

TRAEA-TRE q




(@) ¥ Rod 999 & 9 & M0 3 grad © UgEd: TAYgd qS &
9 § 919 9o &l T &l g1 ai| (Voles) ST g 19197 9ren & o4
% qAE U7 qAT TIST [Iehiad 9Tei &l STaieed JHaN 9gdrd & aiied
ZAITT FAT B8 &1 (G & T97 @90 9 a1 & [0 A[ferdl @ &l

TTAD B WAl STH, AHral, [1Ey (badgers) I (hawks) T4
Il I UTeATTed & & A1 Voles U @SN hl AT I FE=101 § 7 £l
T Freest A sraferd eifers & §Ead: 995 & [ Ud beech & o)
& ®BIUT & Toh BB &= § 39 Ul bl BFA dl ave el STEr off dehdil 39
beech Td THg & AT H HHIT &b BHA S Tebel & 3TTUh I & &=
T BIc Gl Ud geif &l BId 61 eI e, Ui ] UATaal &l |Ie B,
AT 91T ol Rafd A o6 a2 =401 & 91 g2 S99 &1 & M9t 98
&1 T HA| 39 e I S BiMeRE Aqal b yed™ &7 GRAl 3R
U Bl B ATl JHA &1 AT gar e

G

IRAEA, SHieig, e, ST FHed, arn FHad, TTEt, Sq, PrT, AR, qerErmH
FIERTT, T, ST, £59 T, AT AAF TFed TR TRIEA, gEarRgd-
YRIET TRT FT T T, TEFHT FqIG? AT, M, diET CEHHTT, FEEH,
A, JAIF?, Jeeard, TEII9E dd, TAarel, Narel, GaeTge

[ v e

o EI T IE ZET-TEH b S¥IET B[l &l BH Zad-TIE &l [l UV &l Tl o (&1 [ Hebel
2l

e Rene Lennec 5 UH WATRIT i T il

o EEH, T AN YT T BT 21T & [oT8ch a1d i avel &Il &1 T8 STEal 9 2ad il GeeT &2l 8l

o W T IIEHAT 2 H ol gl & gE T ARl ol gl &, W T 9T % 9
TEdrET AT g (FETEHAT Ud R d9T FHHE R

o FY 3 7o AIRAAl M@ & Al SRR % W F Yo @l &l - HeNYRI EEEl H|

o TIT & AN B, & HUY Mg du &1 Maw Fea 2

o UFH TE & Afvig Ud e T T & Sieia-Hed d fee-ad 79 TR J2 & &

o UH T & Mg AR Mad IE H 98- 90 B8 gamT 24 &l
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o SMI AMWE U T H HA-AlWE-Ie q21 §HI Mg ¥ Meade FarT 3T 2l &

o fwe-Me™ g ®UEl H Gelerd | HeTe I l ad1 FHHE GHT 97 HuTel I g gl

o ZTT H (AT YT SV &% AT I T Te0T &7 kel (FHH) § Goram 2

o ZET T AT I BWST § T @h? SR &6 HFN &l Jgardl &l

o GEHH THAT I BIZh? T GHFAT STTeRITeT g, Tad @l & % FHAd {977 &l Bied? 97
TSRTT SMeRATeT IR Yo a& @il &l

o %24 % Uk HFA Ud (91U Hl 229 =k Hed ol

o 9NR H UEA % Yd AlE To P YaTE U a1 &1 df Ueh 4RUlY, 289 § &l aF &l 34 §fd R
qReaEd FeEd &l

o Toef® K &1 %41 89 U7 Yo &l Jaehl a9 § T8 @ 2|

o UMY YFRTT T bl T {haT & JedMl GarT o &l

o TR ¥ T qUT aTeal & WIa &1 Hae &l &l

o UL % AT UG UREed § UH TaH El
SIESREET o UfhE ®ic &l Jer™dl § 99 Afddl 61 a6l

. URGEA 9F 1 27 I8 Adl &I BH BRI 27 (AS1)
TS U W1 &6 99 F TGy &7 (AS])
HFAT U ATMeAl 2ad I Tad o Al &7 (AS1)
YRR H BNl A T Yo aierar 7 (AS1)
PR H TG T3 g9l BMHl 27 T8 SNHR § o 931 87 (AS])
FHIHIT & U HEE U aifestl T o SArr 87 (AS1)
TH HIEAT BN AW 1§ A7 9IS Ud |ihent Afedr § gl & wig gmE § T2 (AS)
afcea] @ 1 qed &7 (AS)
Fa? T@eal (AS1)
a) Ugad Ud furfees b) RTT ug gt c) S S grErE
10. TH AR %I AHAEY T8 AT 919 GeMT H WRIER0 AT 3T S U802 &7 (AS1)
11. geeaTd 941 &7 el & o0 98 fhe g 3uarm &7 (AS])
12. UM9ETE % S B W BId 7 39 U B Bd I B3 (AS])
13. ™+ URTE de@? 2ad & YN & A1 fWraul (ASI)
T 3T & o 2ed U9l dee O dredl § der &, UE e Sl 2 BIel bl faeiterd svdl
Z e (septum) HEAT & MU BN BT 229 H FAT 9el &l 719 1|
a) e Sl ST el 1 fawiford sedn 81 ofav aifeie e

S G xsm T e

W o N N kWD =
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b) Ue S ST T @7 T e ® a7
¢) U ST 3Mfwig ud Mo &1 faterd & & .
1555 T ST el bl Sisdl & 39 74 ®hed &l T30 ST i HIT9T &Y A1 ATl Ue Hedr sl
SrE &l
d) ¥ i1 2 eMidg &l ™M™ &l dEd & .
e) Y S At anfie ud Aty Mg @l =l & .
FIE T A1 TG BG4S Bl & AR YaTAT Bl Uep &1 G H M e Sl & HUIe dled gl
Z| 19 & &6 &I § RYd due(dd) & AW &
f) ®UTe S ard ofeg ud ary Mo & 99§
g) HUC I I feig Ud IE e % 91 ® .
14. afe T37 I {9131 & HUTC Tod o UdTe ®l A § S1a9d &1 a1 39 FEHAdT &l &1 guRoms
ZRM? (AS2)
15. @1 BN A 7o 9 BINST & BHIGTT | G &l Aigal ew 27 (AS2)
16. I 7 ®FTA & @l TF WIRed Tl  LARDM g dn| a W &l Gy kel (AS3)
17. 39 B4 8 &1 o T %1 GRas Jeaie-l garl el &7 (AS3)
18. U%S (Fle) & T YANT & Hated drier fiaul (AS3) ®
19. 31O f9Teeh 1 USRT ¥ Yadeld Tl el U Shifod 39k W@ Twel 37 R faian| (AS4)
20. U &A1 I GART U UR9T Ud Ryl Haed %l TNl 396 T fMriaul (ASS)
21. =l ZART F« 9901 UF i SaRT ST 39 gU S @iyl (ASS)
22. AFE | o AMelEl % 9REed @l get oY [hEd &7 (AS6)
23. U% [9@e®™ U3 H URFed & a1 H 3% AR T93Eul (AS6)
24, EI-TIE T UH Hied a=2ul (AS7)
25. OIS 1 UG & U 3T 39 g H o (edima) % a1 H T AEenft G| (AS7)

T ST I

1. 9T& 2Mdew (Cardiac) SER & 69 A1 &1 Giad &I 2| ( )
a) &g b) farr c) @RI RN EAIFEAY
2. {9 229 & [T 9N H Sfie ®H &l 2l ( )
a) 919 e b) & e ¢) T feiE d) 2 nfeE
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a) o 1 JHT I o USATT SHH AT 59 W SRATE &l & 39 HRH @ed &l
b) T Ud TR BT AR A AHT 2|
¢) UIYaTEl Ue STadrel GarT 99 § U9 Ug @ &1 ge il &l
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ZTeRT | 7o H S &l Taad hirdl T9ith RHIANE 6l SIe ST &9 9 98
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Y QYT H @Y BT [I%edl e 81 Tehd 2
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3csiol-e12l Ugled foRrdRrvI (fefbIctel) @l @Iaze
(Excretion - The wastage disposing system)

®T UHT HIEHT T8l & A7 Bl AT & M9 & @y =g gerd

Fenfed F @l 21l T8 THY 9P WY S ST el WY O |WEl @] &6l §
T 3% BB HEEM & T a9 Sfdl & 3 F Haa s
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o PIT T IUET HI AT T BT H TYGRT HT ol 27
o T BT Ty £ forer 7 8 T 9T Bl &fd Ugd Al 27
o T BN 4fe BHIY ST @ Hfdfew &l ¢ qaref 981 ger @id?

T B & el & foh M= gaadl fhaneti ¥ 9= ave &% uerd Meperd
2| ZTH $B Sd B Afd Ga atd &1d & fel 997 H M S & ar
T B H 1 {RAT AT ¥l U S § 9 AW a1 e 9 uerd | e
ued & ol &l o fop 6| a9 f9=1-fa= Sl § eptet d9auor 9 9999 &
T T A Bl IAR Bl &l T TGl TRAT § ATZen Ay
warel & TIY-HIY qHE, ATUH T qUT 3T B3 et bl 9 TAT =il &l
I & I8 UTshAT & T Srdl o 9P H = qerdf o ST d1 ge &
I FHIA &l (Ve 9T § Uy &1 37 are?, The & 7Y ® REdand
®HIAT 2l) 31 B9 AWE 9 § & aTell Scqai [hal 1 STega+ h|
AT § S

[t Jamad hansti & R @3 TihaTl gadl Jadl &l & SUaRM
TET FAT Tl Bl TR BT &l WA B 3 S URATU Bl & o
feroTerT weTelt a1 7 Sed1e 21T &, ST ol A ded 9 97 | ST S )
(homeostasis)ﬁﬂ‘s’frrﬂ%l P B3 SATFARS, TZElT H0T SE ST,
g, aie o, fUa oW, afas e onfe =39 qerd sded B &
TAIEET RN § T 31T o ST 2

T Y USTd Fel S Bld & ¢ SR Y 29 STl dl FHIE 91 & 2 T
®IE UHT 39T 2 oY ¥ 9 39 GHN @l S Tk ?

319 B9 U Al o Tad 37 I AT 1 RATE arfereht-2,3 a1 Heteqor
& & AR UaT @G & b T 9 T § B ged &0 (e guel & 5=
TET0T % 10 551 % 100-150 T, T dad Juel § wieh? q91e70 hid 2)
ST I o AT a1 Miveror sifen ofr e faftaa geet & 3o St |

o 7 H BIMY YT [agFHT &7

o HF H Y Yard faggHArT &7
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arferT-2: S TaE= st

/A (T T Tae
_-__
mg/dl 60-100 (GOD POD)
aﬁﬁvm 137 mmoles/L 135-145
qreTfeEs 4.10 mmoles/L 3.5-5.0
FATZSH 101 mmoles/L 95-106
i 29 mg/dl 15-40
[ERICEIET 2.8. mg/dl 0.6-1.5
e It 7.50 mg/dl 3.0-5.0
T BT 221 mg/dl 150-200
FREEHEST] 167 mg/dl 60-200
e 9.40 mg/dl 8.0-10.5
HIEHITH 4.50 mg/dl 3-4.5
fafosfe (Fe) 0.70 mg/dl 0.1-0.8
T TEW 7.20 g/dl 6.0-7.5
SR 4.60 g/dl 3.0-5.0
ATterT-3: Stra TarEe farsmr
= e Tae
24 %¢ TEM mg/day <100 mg
24w fFafea=a 27 mg/day 1-2
24 5 Ffearaw 305 mg/day 200 T
24 ¥ BIERIRY 0.8 mg/day lga®
24 52 TEH A 800 mg/day 600 T&H
qifeaw 140 mmol/L 125-250
qreTfeEH 50 mmol/L 25-100
AreAteTferer (fRam B @) 180 mosm/L 100-600
RIS 65 mg/dl 50-80
FATCESH 128 mmol/L 120-130
afan 35 gm/day 20-30
m moles /L =T ﬂ&%ﬁ?ﬁ‘ﬂﬂﬂﬁ?ﬁﬁ, mg/dl T ae %fﬁ?ﬁ'ﬂmﬂﬁ@'{:ﬁ?ﬁﬂ
-@ X T I - A YR [T Al A



o I FHI TEAMAI &, I IR T e/l Al ey ’?
o = HMERET Pl ®& T FC™T AT ey’
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o ST 7T qHT £ fab 9 T =7 vard gery @ @nfeu’?

S T bl TS 9 i bl FHE U¥ B 39 SR STEl 8 | THE Hehd ol
A9 § A aF

T H g% B9 H IS, T YOl 1§ Scdad dF garT &Il &l
T4 Tl | &1 g, TSI &l SITST, g9 3 gararel rafed &
o -4 | e 7/ 2| &9 92 a1 9677 o Jahl i 5 BY 3] aTedl
3 AT T S Tehd 2| i J 99 % gkl & 9N [GEd d &
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3 i e

By
)
SR : IHHT FI AT U SAAE HEAE BT A |
IMELTAE® AFN: HATE % T § A1 A7 AT gah AUl gk F A
STTHT AT, O &2, ¢ 997 Uep o arl|
0T F & wen & o H qE s @1 Sl ave o1 @i,
T o 0w Mfed Yo STl d9e 9 A% &1 4| g &l ¢ H T&HT,
YA I Ad BTl 3o &0 % a | Hereqor gRaas §
iU &2 &l Tl § 9o § @add dic a93u| 3799 31eT® &
qrfEs™ Strar I9e! suRafd ¥ & 97 &Il

SO S B T overor foran © oHes ot aneR o gen-1,29
g1 BTl
o gFH BT THR HATE?
o JFH FH I FTEY
o T FH Bl HYI TAE W7 HIZ YaTS JIT &7
o T AARE F7aT 7 G.2 & TIMH &7
o JFFH & WIAT BHIC BT FET T H T FT &7
o gTFH % T99d HIC H AT TET Y77 77 FHal a@d &7
o g% H d febal el (e 78T &7
T9 UfhAT o a1 Uel gfdeRad @ig § &1 & T 7 9l
3 &H "G S oF 9 39k Bl b a¥ H FIT B 2
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PREY
Mg SR § TH % 9191 o I &b 7 A 397 § Uh ATS] goh &l &,

1 o a7 IRt § 2 ¥1e &1 2231 & SNTA-STd &I € 3w (ohaAl I ®ed ol
(fer=r - 3) a3l 9ok a1 g ! g | &ATST A R 2T 8| A a1 ?

ek T TR @are § 10 F.HT., A § 5-6 4.491. &7 qierE § 4 F.47.
BT €| Uk ok, ATe? i 37 T a2l Hid? &l 37 T ST &l &l H
qphd B & HIUT ST Ioh a1 Jah bl gl | A R g &l

TRITSTT TIfTafer 7 20 fowe 999 SevTd &1 27 Iah &1 Sid: 9T &al
g Bl &, TSTad gawiT daeft e, gapiT dasft 1T & Mo qon
ATl 2l &1 gaenid emel g uery & H1 STeRdrhd T @l § ad
Jand TSRT ST 19171 Yo 1 JaT8 &3dl &l |1 9HR § Idred =Y
wery faf= STl o gaehl § @R? B A B

ERR] %l AARE AT (Internal Structure of Kidney)

gk o WADIC &b AT BH b I A HIa-T &l Tl T8 H T
Hehd &l THH &1 I [S@TE &l &l &Y I &l a7l W hicad el & adl
&Weh 1 i AT I &1 HSTeT Bedldl &l Tdh Jakh a1 &6 @ (1.3
T 1.8 Tferas) 3 Tew A AT 3ehls, S STIal JHared Arehrel
o &1 &I &

- =Y gy HeTd H el
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AR T @ g2 9w & sifqq Y o U T Gregar A% e
1 8T, 7T a1 B AT J&H TRAAe Al Bl U T28] AT @HEw
e Ar@tuel U2 g 21 9F 9@ o WHEd &l 9gdd &9 9
AT H¥d a1 gahd G9c 9 Hed 2|
* Fifgw SfYarEl eaiaar &7 AT AUETEl EHal @l gor § B9 a4l &ar &7
T JAel ATHATET GHMHIAT TAT T A Bl & T B &l
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T gAMEER Afddl, TS0 At § Gadl & TS At [THgd
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T e Sl AR A gl & AfdhT & TN 3 YReged? Uy 1 6
URIC YAl H T4 B &, § [ &ld 8| URCH@? hidard &l Rieemai
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o= Freior 2 T R

= 0T & 91 =901 Bl & i, T@Hgar Y, ii. T gasie,
iii. ATHIT FTE, iv. TF BT 5T |
i) TAGER YT

b EET F Yo STYaTe! el H 21 80 TWHIAd § Jared &dr 8|
-7 9 TAHgE IO 1 e ik T U9l % I &l
* [BT gHHl @ AT STAE B - SUATEl a1 STfHErEl
* THEGAT HRGT H [T TETl B BT AT &7

T (0T B HE FTEET & A afau

ii) TTFAR gALAHOT
WA § B T MAHE T3 BT & S {oh TaEE HeT &
gfte & 7o o T &1 21 &, IoTos T &1 &l 9= 2l 21 I8 Mepery
(ITeRTHe) &9 Afeteht T v &l WAiHe 93 T | Suffd IUam gerf
&1 gAY, G Afete I H 2rar 8l
o T T 3w Gl Hid £, ar 3w g & & E7
o I MY Yerd & Fr ey @y Afiwr § G gAIIT &7 IRegG
qeqd § gead &7
iiii) TR EES
Mehere @4 Afciepr (TEICT) &= § AT 2 & 99ard §3, &9d &
9 T g0 3.49.9.(SMEEN) H 9gadl &l =l T $B 37 9erd 5 K Na*
Cl @ H* 3/ Hfad 27 4.9, &l A1l § ead &l I8 Afeehd? e
T &1 2l 2, 9 6 UReg@? 9@ ° FRT ' €| 9% 93 & T8l Hgad 9
pH &1 T a9 ¥l 8| Mabery qu Afas! (1Sr) | @g 951 § g
Fa 2l 2| fae-7 § egegme wae |
o Z.9.9. H a7 gardf &1 &a &ar &7

) Fn s wan 27
40 a9 FT Y & g TiHT A/ A FHT AT 1 &Y 10 TMA H 10% A6 37
AT el B

iv) I | GEAAT & o (Formation of hypertonic Urine)

ATtheRT BT T qeed? Ufa9d ST a6l JA:9T907 Mehewel qJ AfedT § 2
AT &l B & 10% T &el o qq &1 TEBH GaT T2l &l §1 &l 30

FIGUT AR A3l H TSR A SHH &l URafd | 2T 2| I8 gMH
-@ X FHETT 7519 - =Y 9qTy e &1 =raer




i) TG geefieer : e ymiAat & s Afer
TN ¥ g9 & TAHGE | agar g1 s wer qama
raefieeur # WHFAT Fecdt T =t A, T STt F et
T, IR ST, Teehter, THIAT 37T, AT T e THor
TR F IJULA AT FIA § T ST 2

i) geertaer : i &
s e R aReser
Ffedm wufas 97 %
WEAT HEF K ITH,
s o, frerfam &,
FALEZSH T A &1 75%
T TAETT FT A &

iii) TTAT T : AT T

QQI(IFC;Q@;I\('I
# = gt F1 Faq gl IS
et % =TTt o i,
AR e, Bfeare, @@
s K'Y, Na* A H s&
AT TG TA % |l AT
q WY a9 TEaT g

T Ffad Ear & J9 Fitsd g foe f6ar A 2 2| 9t 6 a8 gad
a9 T el BT Ja AR e I I £ 7 armiEe emie st
Y a9 g faafta 2an &1 aEmuis & &5 % SR aR-aF a9 99 dEe
Bl 2l
o WTT o oAl | Aferes {3 T Ialied BT 87
o T F@ HT YAHWOT T &, a1 FT T2

E & I o & T AFN & a1 H g9l Bid &
2. AAATTHT

Teh STSl %, Al @dwer 37 Jradsig Afeewr 30 .41, @dr ear
2| I TR gah Y H T Bl 8l I8 H @l 3T SRy favet
TE H I H el 8| TSt T3 B gad J T dd o oA
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3. T

e HIEAE & Sl AT SRR &l ddhal? Il o797 & AT Ie7 o -/
Ui 9T | Rod 2mar 21 98 aM gEartedl § @ 595 6 908 &l &l
=Heh! AUEaTe 300 - 800 F.AT. B

4. TEE (T2EN)

g U UHT Fell & S I Bl TN Il § d1e? Mebredl & Tamel §
GAs aTel 9T AWl Bl JE AEdieEt sl M a1 e afsE o
fery &1 2| foral | e 1 wiarg 9 9. 2 8, Aaih gEu § § 9
AT, B 8 2o M Bt | @ |t gl § U\ J0 g2 2
zl (T-Sfewa @)l
Wa: TAEEAA (Micturition)

T FB T99 % o0 9™ | & TURd € T&dT &l Tk Sl TMeihr
Thigke? AIAUTYTET TEN9™ | Tedl 8| S g Y9t & a1 Hrauiert Geptad &
T § ZHWC 9% 48 el | 399 Su Mhaey Arauel S @=d: AT gan
o &1 WAl 21 W A Bl Thide? Hikdwh & MEsr § Edr gl o T ad
T TUTed 78 Tehdl & 99 I Je AUl Jad 7 &l 9gd Bic 9 T T
E=0T 91 &Y Tl T 98 G4 24 9 ©d ol

T A foe #l R 79 3@ 2l & a9 | 300 - 400 LA
T 21T | 799 SR g, 4T % FET bl Rheae? Usi @l Jad e & g
R ®IAT Bl O @ P H a9 d% GUfed 7@ Hebd od d% I8 31O
FATe® TR 700 - 800 .61, T el & Tl 39 T8 T 9 e &g
9ol 3R Sfe® @d: I3 [a9ee &l 2l Uh & § @ 1.6-1.8 @e? 94
[T 21T 8| T8 91, el & 79 3G I H 53 [aei bl 91 gedl
T i 39! ®HI T TE HH & A1l &l

| 3R == wm

T BIfIHT BT FAAT BT Pl ATTITHAT &Il &7
g9 99T I 19 @i Gl /47 &l Jidr 27

o FWIEAIGH IS5 - 16 Y d% T faHeiT #T &7 &7

T FH G

e qresl avd &l 99! e 53 f9aee Yol § 2rar g1 53T o T 6
AT R &l GG & BRU &l TGR0E: I %l G¥aql § fafdear
THh HCHI o BT BT & ST, TEM bl SATehdl Il e d 9= § g

i - Y qare e 5t Faern




I T 2Aferek &l 8| s adhd § TSl ol [aHI-Ieh70T M § T axa
| SRR @ | AT TEHT § o7 gaB? S A1 2| SWR o) a4t Rafoat
3ih & a1 T8 9= § T3 a1 e 907 3TN o 9 @9 | Yl &l 761 98
ST & 3 ST 9 &1 Saa el 2l

T H 96% T, 2.5% Siteid 9ard (IRa) gRe 3rd, Thafed, e,
O § g aTe fetfid, BHE) a2 1.5% ateiiad gied (o™, FrEs,
®IEEE, HTHITSTEH hicy@, STel) I8 g% § 3" aldl € 99d a8 §
AT & ST § {a8es & &l A &1 S 8l
o T EIAT & 37T &Il g YOI 7€ T @I & I &7

T e F o7 eMiad- i &9 § 9ok & @I &l gFh I
(ESRD) End Stage Renal Disease (39 I17) ®ad &l 37 Jdeh T a8 I
TG B A1 & df B9RT 9P 9W1 F 96 & qard | 7Y S € 39 Rafd
@1 IRTHAT ®ed Bl 2AY B 9 W A Hohd &l STl S JeEe 3iY
FHART FEGH BT & e IR Bl B B % [0 34 TF ATl =1
T8 G B BI5 U™ &7 AU 39 P gak & a8 § Al

TATE AAH (FEW TF%) ey
T e 5 o g o 3| % wew RIS SN ®

A, A, o O, O A A G | 1W\

T o FETd l GitHd 21 enfe 9 | fouqa gere AN T S

% w1 1 A # fore 9 & i sae o L BNE

% 3 9 @1 B ST | SEH % M g I ., g\{\;

T B A T T B B (5 ) & o /V‘Tl( }1 )

Afarad 999 &1 I9AT f6ar @ Bl 39 ; N

Fevireranfefom aed 27 2 e § e o 4 Q @ﬁms:mﬁw

Yo M &Y, SURA S|l el hRE He
&7 TEEAY H9F H U9 {ohar AT 2| 39 SURIOT H T Arerdi/aee |
q yated gl €| 39 Aferdl &l ST 5a | Za1 g3 7@ A1ar 8| Aferdt
&l TeTeeral aP Yo bl STe Y&l & [Tl Heed WeHl & 9 2l
% fobeg 3A9 Tgeiem =Y & Al

AR YETd | TSIl &l JT=1 &Y &ldl & I8 a7 SEmE 6T
T | AECo ety el & o BT, 7o § F F uard gad w9 § Te0 &Y
[0 ST € T ¥ 4 =9 B A1 81 39 YR %l SANATHE Hed &| I8
g% & &I &I dE & & 97 IHH ararT qiEy & 9fdd 981 &1 uvel-
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HIUwe (BUTRA) ey e fendT T2 Yo 6T F 9P | f9RT3TT 3arT Hal
AT 8| U ST T | 3 & 6 5¢ @ & I8 Ugeid &t Z2ar ok
Mhad & AFET & ™00 9 G917 § I9ar &

o T gFH T T I UMl F [oTT 7T THT BT BIF TEHILT &7

{99 § 9=l gah 1 TARMUl & J9%Y9 Jal & 9/ g7 o1l
1954 H =[. =d 8%I@ ARl I AMSETed & 4| 9Rd 9 Joh
TR 1 fG8a? 1971 @1 Thigaas disehd dlesl Jad, dHadrg §

g ol

T TARIT
g gk T % TUAW &k (U goh TARIII0T & @al 3Tafer & oo
B I0AT Bl Aishd gah, TN o Aotalhl R9darl I e 0 & SV
T AT &I A 2l 98 Jah UMedh IR hl FRI9% Tel arT [oehd
2 AU 98 & @ Al &l ongfe fafeen ugafd 9 tH Sfea
TATIT Sl qeheIh Sl TRl i &7 dal &l &l
o STT%T gak @& NI T gaw &1 TR0 FHEl [baT
T 27
o T & T gFE T T [HAT AT &7
o T ga% &Il 391 SHIaT U% Ja& 97 [a=7 fadl
qgwT & faar qwar 7
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(Co-ordination - The linking system)
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fer-2: AT

Wﬁﬂﬁ HA-ATE YHAI(Integrating pathways - Nervous co-ordination)
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g, s 39 37 BT &l 9gdd ¥ Ader § g1 qrddy ndl &l 3% 98
A T&1 o {6 I a=r foh e et Bran 8 | e e W
B THH (T.21.129-200) T U o 18101 foham o | Tkt Ueh TR

v H AR % BT TR W Ae @ % a1 U U% YT &1 g 7 7@

AT, U9 3Tk 21 H T T ATl T &l ASAT & JbTT ®I &l 8| Th
, Tohan Hated dfeer o= i & &Y 7 E
o T & 39 [wBY 97 37 @ 9T HIIUT & Tl 7

IRt =i i A/ e HwrEa & a1 | 18 JITeE] deh 3TfeId AHhme
T il g1E § 9 TohaT Tkl < diehTd [hd 78 %19 &id & 39 [aud
T eI (Rl AT (ATST) Tehd % UTRT 8d & 39 [9ud & faegd
JTTeRd TETOT ¥ IH HHY {ohd U YAFT & RO &l di=Iehl o=l & HiEi &
1Y TS &7 Al a5 &l ®RIEid & ¢ 5 JTHER 9T @ |

9 &Y AR, H5Yee] 9 AN dTd dEed 9RR & GO 9F &
AfcraTal &1 M0 ®3d £, & 91 § JMd &l Ta THE 96 6 aW § §%
AT U &l 379 |7 29 AR d51 dERior &l wrafare STl Jitin! &
¢ § 980 ®H AMENI & 37 B3 [Tl &l AHHET Ui BT diehl 2l

T I H G (Structure of nerve cell)
] e 2 o

AT IS BT TTE TS Bl el 9= | Fieor siful 7= 3ar &2
qIT o AT § AT U 6k I H [0 MU 75 I a1 il

S T AT BI9T B BN, PR Tk T 37
S fafeTse 14 Jard BT & Tl BIeT SR H 39
e g0 TEM YaY gEd: & UBR & el &l B

11 s yaee  gfuen i @ gaHe At 2 E

J

R 3 N e (dfrer-ere)

ATIheT Taatie 9T @ @aTs | fafa= 9 o
%ol ved &l dfreeel (axon) U 9T aToredy
ST TG "™ STTa?ul wed &, T bl 7&dl &l

YT~ I

A e e defl % [T A W A e 5 N
At e W BT &1 2 R e @ e S
Afed e (Nodes of Ranviers) ®&d &| HAWH SATEI0T &I
i S 7% "o 99 JeTd € 37 9 $9a (Schwann)
PN H S 2| AT Ed BITAT bl FATATT
-@ X Class A AR B AT



e T BN wed | I8 Hafes Savol U dtierel &l od (q19d |
o) dfreRteT d 316 dhedl &l dirheT Sig s a7 a1 akdaws 3 Rud ed
£ a1 H5 To9] 91 AT 7o o T Mebeddl &l 9T gt a1 3T He
TR ded & | Afdwh 3T GOt 795) & Hid? gieRt oit7 dfEremre § o
et TR ST TehdT | haw ®ad & BT & drIetel &l Teard e & | g
g Al 9 Had Tel 9 A |

ARt T3 i TaHTE® 3T BETHE IHE &b B9 H
FH A BISM BN A &l AN a9 @ 100
fafera= (1000 %312 & iferss) T= Hiemati T a9 & =
9T ST 9 TN AT & | U I3 RI9T Bl giehid
THIT AAIBTN el GITERIST a1 drrehtel T =1 7eal & | 39

‘e, & dfreeienet & "9 i & W ©

Tl U AR BN F HASA FUAT AT T AR 4
I T BT 1 AT 2| Beiich 2eh &g ged Ve fer-4: R=r
M 317 Sasd T e 2l &, [T T T Ja1d &l & | T oign
T T IS Dl T A7 T, =T Gehd A1 TS &9 | [ foig
g | g Ve g g, GOl 799 3iY 39 SfETE 919 Id & | 39
851 A g7 e dtEe £ A H1 e % fatae Wr ad wEe E @
AT @ YA a9 qnt (Pathways: From stimulus to response)

T aTell RSl ol Tehs aTell ShaT § ST ST1El, STl & Jed J9ad
ST B 3% THGI 6 o [0 iU (A= | a1 TR0 el &l
AT Bl Ted™ o ST U RIS I A AR § foraiiord f6ar S

&l
31) AT T‘iﬁﬁﬁlﬁﬂ Gasl Hﬁﬁﬁlﬁ (Afferent nerves):

PR & (A~ YW & Sl RR0 § gEeell & hied dredl o
(A7l AT 9Rawh) @l 9oTd | (STamer @1 o1 Jiq? uder &ed arel) I8
ARIHTT Feel S qAT FUTEH! (HITEe Hdal 37 @l |19 U9l § S 9
g aT d8@Td 1 e ®Id §) H TEEU T &Y 3% "idws § R
Mfsad T @l S1erar H%eed] &l 9old 8l 3% C“Hadl dtreen’’ 9 wed 2

AT N C) N

® |



3“) AT Hﬁiﬁlﬁ a1 dledh <"|'F=I?la'l"if (Efferent nerves):

STUATET (STEY I 3T A dTell) Al §&doa a1 hisd dr=idl o o

AT T THTE ST I, ST &l Halled &l ¢l 3= A arihr
Al wed &l

-i a@

for7-6: =1 R

3) RSB H'Elzﬁl"i" (Association nerves):

FEd &l

o [BAIETT-1 § 9% IR & B T ST 7 @iotebal & w7 H AT BT
& ST F qUIfad & &9 ° & (%0 &7

o UATET 31T SIVETET AFHIS T GEAren & THR 37 AT

BT HART HH BT 87 319 T THHAA &7

fopaTeaTa-1 | el 82 @ast

AfEwh 91 75 79 UmTd HAT SE iR 97
/ el FE= ® ar g Tt

£?7 (e 9 ST=] HI9M 1S § Uel
g MERE o @ dieEi
® IS & TS HIGT) FB
el ¥ 2AY PR &l IR
o UTiehanatl &l SATagaehdr

\ } Bl Bl 39 W bl WidishanAl

S Sl F1 it afafpand @ed 2 |

frr-7: BT @R anf F=ifeRd e gamr 29
TeATHIT 9|

] e 3 Lo
/I ged | HTH UdEA (Knee jerk reflex)

U BN W12 B Hd I @ AUl A HA &6 G dchl &l
g U I AU U A @ SIS0l A % A % YN B Ed
q Uh3 H7 ged & Arad 9N ¥ 792 & T2 T AU ST @
Uty § @ig giEds gam, e s

TH AT STRAT H T2 T Al A9 & YIS & qPpad dI A

%ﬂ-swﬁmmwmnww%smﬁmaﬁaﬁaﬁaﬁamm
-Q X Class SEERE] EEE|




(Involuntary reflexes) ®ed &| E7 GedTd Wad T9T Jel SITd Sl =T 291
fe=T & e el &l

BT SR | B aTell SAfereha? ohand I 2l &7 319 &) Hrad &7
1?7 FT el ?

@wmaﬁﬁ%?

ge- H STkl @1 Uidadl ITdishdT & a1 § Feugd 1875 § J=arT I 83 | 9ed
TOH Ufdadl TTdihaT Tei Tedl UHT T ATl 92191 fohd T a7 o GOTHT 79 ol goneii
%I A AT 68 %l BIC & U e T A a0l Tiaddi shal Tel g3 399 I8 [Hed gl
T 29 foham | AT 9 Al BT # | 399 dI 99 @l SURAf @1 9dl @ gl

FH FHI @ Al AT ITAThanaAl | dlest SarT Sgaeor i T
9T 9%d Biel €| I8 ARaws deb Tl eddi ¢ Fatm afafmmet o dfer ant
T 78 %Y ARAwh dh Teadl &l TS 9N &1 & 39k 5l o a1 H S|
Uit = (The reflex arc)

19 9t gTaTest & 31 de afdadr
T, it AR &1 STTHIT BT &
RN S el 2Tl SO & e W
%1 Te0T Hich 3= HIEAwh a1 Hoadog]  Hadl e — | - ®
Ak qE bienel d (U)o e
T o o0 [Fieee 9F &1 81 b gedy sy
BINAT H T&Iwq] 6T Tl § THTEl
S T g1 MiEt A1 99 dedl &
241 &1 afdadl 919 ®ed &l

AR 9T T TRl fl?l?l?ﬁ detector
e & B T 3 Afaqdid 919 Uk ferr-9: afcacdt =g . 2
& AT § H & T, ﬁﬁaﬁﬁﬁmﬁ?ﬁﬁﬁ%aﬁaﬂ?@aﬁm%l
fo=1-9 1 SRAU, & &7 bl ol (b1 aTed a5 I U7 78&d & dl Ul uiert
Y AT HIdl &7
o 29 URRYUGAT & T 3T TH1a% F71 B 2717
o TEABIST & STIH TG99 & (49T 39 1 I [Hedl & 7

SIS STHE BN {eh 3T o T TA &7 AT [941 {9 $B 6 97 0
AT & TETEI0T & 10 31y Hifedl W SHF &l 317 d¢ 78 &1 df 39 999 U7
foh T U 72 ¥, Hrad gU el ged| U7 379 3N 9T 1 HId &l HaEl
U7 TG E Jiad g0 W TEH O deEEE | g fewe ard 98 € {6 23wl 9
afera § qRaws & M § $% {99 id &1 @ Tehd £ TETeIl & U

AT N € N

® |



Gedd & T H U3l ISl uidedl AT o TY-ai Aiaws & HEs
H W B Al | BAY SRR § BN Al dg Giel &I A &l arad °
R 3R fqadl a9 &M % garT FEer e S &l
) F A E?
AT Sedie U fie § 100 Hie? & a7 | Faw0r %3 2
A (tiny rat) § SPR §EAN & U § 999 S1ET GHE # |
o FIZ Y UF FF @ qrg &7 gdadl arg &1 a7 aEy
TAT 9T & UReh, 37 3HT0d [harell &l drsiel a3 quid: Mate
AT &l AT SR o dfent o &l [a¥m & &9 § faeiierd &ed & J91 256
T Hel &l 319 39 faual & Smaw 9 oreqge & dter a7 & & 9 &
1.%fsa R @31 (Central nervous system (CNS)) 2.9Ff dfew =t
(peripheral nervous system (PNS))

%E @ a (Central Nervous System (CNS))
Rk 37 HEYeS] heald dreiehl a3l & Hed | qiawh THT i &l
1 THEI BT 2l

ARAk (Brain)

YT o 9RETOT I T he U7 AN T qRdwh o1 TT Sgel O a7 2rdr
E| I€ HI@  (cranium) THE Uk hol AR Ufesw | Rua e 2| aiaws
Af<T4 (meninges) T M WAl H &1 T2l &l Tg Hi-atd 3TN H5-75] Tl
1 A1 Goh Y&l 8| SAiies Bifewai & did Ush 5a  THRdwh-H% 84 (cerobrospinal
fluid) I 72T €| I€ 59 ARdwh qAT H&7oa] &l STehl J HUTT qUT Hi w1 &
1 GeTerd T €| 9wkl e 9l § = BT o T BN U Iufd
7&d 2l I U &b T T (Grey) H [G@mE ar 21 o IH g9 §A (grey
matter) ed & AR, & e q7al § Fd =11 Hi9N U=l & dfrenel (axons)
IaRId TEd &l 39 H FgeT afieRte] 9aie o STav0T § &b T8 o B0l 98 9T
The fewars dr 2| ofd: Afidwh % 39 9F &l 999 5 (white matter) ®&d 2l
I ek | €57 51 URE § X 990 57 &g H RId T&dl & UHT 39100
 Top HfeT g Attt Afidws & 9gd BIC o
AT T 5 1 oy oie Foeherdl & | WA o oeioT s
% B9 9 B B &, 39 [T Bl ABNT ST
BT BATH T 2000 99 Yo e Ik =1irebi 7 &1 <Al
e qitqeh | MHarad 9rT 9 o g §-
AT 1. 371 ARk (Forebrain) — TS,
AT ey Al (SRAEEAE)

2. 7eg Aiwh (Midbrain) — J=5iUs

oSGl i 3. uyg Aiqws (Hindbrain) — SARTwS,
fa -10: aRaws RERGUEIEKING
-@ X Class A A H AT



qIRY-1 : ARASE & AN WET & FEl & aR | AHEE 9T H
FARASE
aﬁq@wﬁm:ammaﬁmﬁ%ﬁmm%%mﬁméﬁ%
®E ¥ Ty A Hatad 2 Bl

TIRAE (Cerebrum) : T9% 21 9T &1 & 7= SHRASHE Wed #ed & 4Rawh & Heda
qg AEl 2Tl 39 W 3% SHR U @id &ld & e HaeT: T iR aedl ded &l Il [awgd 2 &
3 U T Bl I YR H e & gl

o 3T TIEY ¥ 39 AR Ulieidl & =M gyl
o [T - 10 ¥ 3T YT &I SRAT ST &M e 1 Ar=ar 2l
w4 : i) drefen st @ s 2, oo |, fMeeyor SEE qun rEAE @ sl
STeAT 3T amoft @ =
ii) TGO O 3Ug, T, &€ AN Td1d 3E d1 STHT Hih Uk Sxh &I |
HARTARTRE (Diencephalon) : T UF TIHG AHT &1 7o & 1 ARAG % a0 ad
¥ feEry <ar 21 g8 vmiass Ud qeg 9wk & i R Bl
M : i) ARawh % 28 9§ F, 9=, S, dT9E ST TSl S ST e
ii) mrFafer & w9, ufqadr afakear #sl
iii) BTer SE AT AT BT hsl
1v) ST T, T aaTd, S aTashy,AiE oY 9 IS &l &Sl @
V) STYdde Y I @l 0T Yl & Uy I 9 0T 6 ®9 ° H Bl ol
HEAqRAE (Mid-brain) : 7€ UF WEaeh F1 UF Bl A1 9RT & S SRHRATSh $1 STAiah 3
Uyd ARASh & 9T a2l Bl el gl
o 37U UIATISTE § ARk & HiSd &l ! SHH Hed HiASHh Hl STawie Hhil
o 31 - 10§ T 9T &l 3faU A7 <=1 et bl s 2|
HE 2 I % AR B A A ¥ A B, T % S F1 i A SHEyaad
@1 HAAT & T9T TAT Fa0 h5 b [0 Ffdadl Uidihar &7d &
USE WAk (Hind brain) : T Aiwh & ifqq 901 2 S o Srgafawn 16 J2gen Arqwie

T g1 2
SHFARTAE (Cerebellum) : 7€ TARAh % T U5 Hggell SAailel & S &l 2l
w4 : i) SR @7 gt § e, argar i w6 agse

il) THRA@ SaRT AEH &l T3 Ufasd AfdfihaT & JHtad &l

ﬁeam SITANET (Medulla oblongata) : 7 T S0 % ST 1 211 & Ui TR0 4 175
W%ﬁwﬁaﬁraﬁ%l 39 CraR § T2 SE@RIel & Y Ud 990 54 & a1 § gl

&4 : 1) SRR & 3% J& & oH-999, EageIe, Taadm, d99H qa1 @ T &
FEAU] AT Bl FEFT H T 3| AHMICR FAAT Tl 9 & ATl Sharsi
% BRI Al & A § qiadd g gl

i1) TRTe, @i, S, a9 Sl Afaihanstt &1 qH=a &l
S TR R e e 201819 (o)

® |



@ FT AT A &7
 ofidws @l W ANTET 1,500 T 2T Bl 99 % 9¥ I bl qel | qidsh @ 9T
Had 2% BT &, W T 9T | T SHall &l 20% TIINT &7l 2l

o U II%h THY o HASh &l ¥ T 1375 U9 37 =0 &1 1275 W & 8l
A% o7 (Spinal Cord)

Ugd Hin (WS SATeANIel) ¥ 387 o Urs &A1 g3l 42 & & aad
o R a, H95® 62 § H Tori aTell dr=Iebl--Iel &1 JH Go1/HE 759
| g A TAHT I U5es hl @ TE | &l | I8 HRieg § 999 59
aiell | ST @7 § el hed udi | R Ear g1 dfreer st & U
s H 7 "ETeM gd dtrme (%E) H5ES ¥ &Ml o7 I Maed gu
feag o 1 afem fa=r-11.

1637 3R 17 i 9TATET % WIS deiienl o il Ma=oT § J%ieg
@ T & A | S1eEE fRar A1l TR Al wl ARdws HEemr w6
UReRIHT Bl Yol A1l FHB TGl &b AR Fl b o 92 |l IgadHl
% Ufd Ufdishar-sed g0 @ ‘TasimmeT =1 fa=ir’ (1452-1519) 37 e
g (1677-1771) 1 9 Hew & ARAwh &I Afdud &7 o 9 ff 39
SHtad <@l 9T UehTY Hedh o @l 97 95 A 97 Hedh sl 19l § i bl
| T T | ST A g foh Hewh & UG bl gEl § 9% ol A9 3Te? ad gl
< W TED! ¥IG B FSST AU Bl T3 3R Headh dl Jg & T8 &l
TR HCATSAT % ST ¥ @Al & foh Wi had AWk o RF &
qRT AT 1 90 & 3T M= & &9 H HI B Bl 2|
o HTY P GHF H HEIG BT T B HIAT &7
o T 3T THIT £ [k FHT SRR & AT b TT THI @l Bl Hren

qftdqe 31T 4%&7oq (F=0T e &7

@wmaﬁﬁi?

ST+l ol Hikawh § Mo aTell BTl dIelatl 317 HHTog) 9 Mehe arel ol
ST % I AN T Gga H§ THAdT M@l & HIE J 12 Sl ®urard At Meadl &
3 gAY/ 7% Al i G 31 W € |

URIer e a= (Peripheral nervous system)

for=-13 § e ST H%deg] § @ &0 0% drIebl3l & al e g
(roots) T&d &| Ut H&EIT o 56 YN 97 qAT THY H&Iog] b ALY 91 § &
21 & WHICHUE o ATed dd 37 i & Whepisd d17isl (Francois Magendie)

-@ X Class qEAAA AR B AT



AWE & dSMHE 7 19 df STl B .
o # BT M g dEeg 5 20 AN
ST g &1 3T Il bl HId & ST 7
&I {o6dT | TR S & 9% J
(dorsal roots) @ eI &+ U7 a8 v

ferdl e @l Uidishdl &l wIdll e _
9 (ventral roots) @I € Tsf & e T e A FOHAT A=l
T Ulerl | A e feEn 2l Rrg-13: TRfy R d

TAY I8 T 211 & STe gl Ui9TE o Agha il MEEd el 8l 7% 9a
R 78 @ear 21 99 1822 H I gEnd fean fh geoaa otiaRed deu
TSIl & AR SGTA [0 T MeSl Bl 99 Fgpae AT T & © |
o 3IYF AT HF-AT G ST 4T ST9arE! ANdl & Gebdl Bl 9T &7 &l

aRfey e 95 9P % $B AT H SRR %6 SArE qFT T e,
el 37 &8 Uil & 9T § 21 iR AR w1 &l %3 &l 29 TR
& Ui AR a3 @ WEd diEel 9F ®wed ¢l I8 a9l & $B 9T Bl
uterat ot cifer ufswn & At hanehi &1 & 2

o 9B FHH H AABIA] % 47 GIET b AT H HY B B &7

WA A 33 (Autonomous Nervous System)

aRfer et aFf a1 a1 AidRe F4 § BHN SRR & Jod Aeamia, el
3 28T ! JIEUTEl S &=l % %3 bl Bl oFad w9 ¥ AR &
Hqohd & | ZANU 39 @Ed A dF &al A & | 399 a9l & $9 o &l
AUt 37 he wl HEdEl w Siesd FEE

B AN %1 gl 1 BIET AT a2l BT ST qi=dhl a3 garl g1
SV § B T ST Ehanatl o =0T & U 3ol SR 2|

T 29 AT HAL H A 2 A I a3 Bl el ¢ Tohd &l gr-dn
HY B U g &1 @A 2| A7 B YA % T H gafe %6 B it
H 31feres TeRIST ST €| ZET HI0T 98l ! aiju eH [@TE aF @l gl ey
®HY H qTe?, ATE UHT H S 97 A1 bl Gadl dl AT &Y &l I
U %H TSI R @ &1 39 M1 ATharati &l @aied dr=iel aF TAied
& &l

T AT N (D N

®



@ T A A 87
21 39Th Tl [ohd T 9N I F Ueh [Saa?] I Yehe g3l 2| B9 hald drieh
o 3T U R o= % Afdied Ut ST W@rad ASl GOl & S HUied el
T T = B H B BN © Sl SAN YA dFf § SURYId & | 39! Uk IRl A

‘Tafaa aitaws’ fean T & of 39 5 &l Sfidie driel df ®ed & |

T G 2 o 289 wed, 9aa9 fhan 9 &l & qkaws § Rd

ST ATgAIel MR B2l 8l 99 % I S ganT 29 Yl 3T

HET Bl B H HEdd ddel a5 Hl CEEiad dreiel a9 &ed 2l

ATRUTAT HEgl ATl 3R TEiied diel o=l & T9aa" § s

iRy 2l 2
o ST bl AL bl ‘ “ g [T EqU] a%[&ll(d h Al
aaa:ﬁaﬁrsrraﬁmmg‘g_\ £ G| et et e

ZEATI I g ﬁj . ),1 ﬁ ZEIIT 1 ST BT

mﬁwaﬁamé 5 @ T a1 R e
Wﬁﬁ%m I @ e T % B @ Se
ﬁ&ﬂﬁ%ﬁéﬁﬂww W 9T BT BT H2T
Wi TS Hl ey ‘ 2 4| i T @ e @

ch¥ATl

far-14: @I atwr a7
3BT B9 W b Toldl § B aTedl BhaTeTl i Taneld drsihl 9= &
THIEd el 87 [eE-14 @ e e SR 91 U 0 UeAl & I
feTfe|
o I @l 833 & UIH T MAIAR H g ardl dfewrd 9917 & -l
ST BT YEadl &7
o Tftaqws T e arel Ay fb-fT 3T &l Ggadl &7
o TEGYT dEET T b ST B TUIfeT e 27
-® X Class A AR B AT




o I TEYlT AREI AT BT ST B gUifad &var &7
o EGYld df®l 77 & HEl & a7 H 3T FT THEd &7
o UV FEgYld afdr 37 & &l & a7 § 39 T THT E7

ITe &l 2221 % Mepe RIT TR dfrwie garT 7%y 4 J2 &l 2
I ®I 822N & Ml TWH AT TREEA q27 Jaiad deee ¥ ma &2
eI FTET 1 & AT % TRE SR g &l 837 & AhH 9T
q I FeMUd et g9al gl I &M dfel o5 e &Y g9 aren oFf &
afed dfrer a3 81 I8 i dfrer &3 @1 9T &1 J1 Arar 2| 98 12 58
HUTA AT & 377 31 SISl 7% dieIsh § a+1 &ar &l

THT Y9I % 319 h1d dTIehT o= o M2=0T H 21d & STR-gaY o1 fafem
AR Wi AR S0 €| 9T S9! SEEicd (sTah?) | I Afdadi & a1 J
qIeH 27 T | STaR? ol | a6 o &R0 d et a1 Tgfe Sa19Ta9
afd =9 I oid &1 s 9 € fb 3o & ar | 25 &9 Id1 9al? 399
=5 I% Sd 2F fop dfrentet % st et gay fafer gar st @ e
[ b &Il © |

SIECAGEIC AR LR (Co-ordination without nerves)
ET\ﬁﬁFl %l FEMI (The Story of insulin)

ST % e (Freiburg) Fasafeme o o i &9 1 70 fsfoor ®
IR T 1868 | el UfY &l avde 9 Eiel %74 T SHE A
PN T AT I 3 7o Aferdr gad TRl & B9 § HIST TN Bl <@l
z%h! @ &4 (Islets of langershauns, Islet 31217 3a19) ZM A1 &1 =1
fohvg I T B BT ZHBT AR &1 Al B @M 7 39h B Bl THA
ol U919 il 3 TN § 21 T8I0 fohT 0 5] & 19 § 39 | bl
epTd & 9% 9 Sgall H 1T I § T 99 & JHN qe07 [G@n f&u)
AT o H AR T § 9RT | STATER0 &9 (e A/ &l <@ o1l g
39 Y A% JEl &l I8 dMET hH Bl €, 39 & 5 Jei A1l g 39 I
@1 BT STI9T &1 Hehell UHT AT bl Hohel o T |

RI-15: SFI9 fer-16: o @R &

ST YRR TR A R 201809 (05) |

® |



G &l STl TaeAT § U7 duodenum (VTS SATd &1 Teh UM I
epeT aTell SISt et &l a1 &1 97 STHIgeE T e 81 Sl 2|
foheg @ & AT %l BN qHR &l THT &3 97 Sqgall § AgHe
(Diabettes) % @& &l [G@TE < &l TH LR T AR &7 Dl BIMU Taq
TR | 9IRY I AN H HEY @l §) 1912 T 91 Il o @ 29 gdr
%l TR U [T B BT IS hich HIe Yo | HAUT dedl &l 340
HE %I ZGAE a9 &1 @l @ied 9o § Z=gar (Insula) 379fd & 2
Telich qd b G el AT B Dl YA Sl AMDE Tal ATl

0 I d1g Tl | FifeT, %, Uaq Hhais e deibai |4 foafed
TG o ST | TG Bl ST B § T gU| 19Tl U 3=d gl
% TSP (Intravenus) Z9a9 AT 98 UaTY (3Gfw) 3 U2 gl & o
H 9TaR? ! TN H BT, Fell T WY H SAifad T+ <@t A1l adm ™ | 3o
%1 AT A= § I1EA fohal A1 YT €| HYHE T F I @ ! @l | 29
SSTa9 FAT e A7 2|

AT TG Ueh TS TS &l ITE B aTell BTl J o |
ST &Y & THD! hAT % & Sl &l

I TEEME G999 (Other chemical co-ordinators)

I o Topell ST § & aTell Wishall Yo § SURerd Uared & oy qHifed a1
I 21 & 9% de eneea atfee Tafed &l 1905 | wRfelT e S
I ST o Yo | Jafed 8 aT 29 Jardf @l 2™ (Hormone) w1 f&an
E| BT ol fad e aIel TTeRIT ol 37: &l 32t (Endrine glands) #ad 21
3 EET Tt H ATy el 2rdl & 37 2% Aierenl [afes a2t | wed
e Ul B9 e afd AT Gard i TE 7o § Sfad &l 8l 39
TR & UM A AT SFI9 F (9T 2l 1 391k & Aifeiehl § I vated
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T ST Bl Hes I IRl o= I TedT &7 Fef J UT9Ta &l STesT aal 21 fheg
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TH AT Bl G G180 A1 39k [aa § ekt a1 ST 3id: Jndr TreET,
2T ganT ek & E |
qA:999 A (Feedback mechanism) ®
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ZafdT Uil ZR7 |dd EMaTe 2 6l JEl 9T & 2Fl died
ST 2911 9197 AW &9 9 &1 &7 bl THH 31 & AN SRR H eM
&1 TATEA 3 |G Bl AT & Dl A0 Bl I8 SATATE ol

FETEl U AR JiGd B &l 91 UaH 39 d99 gAY 9NR 6
37 M 999+ Fitsit (Feedback Mechanism) & ECILAEPIEE] 2 &l
dE 9 9T Sl AU aMl ST Yed W T ey o |
qHaE o =0T el § 9N @ &
qielt | o aitE (Control mechanisms in plants)

T SEUA F AT TRl B8 Fed &7
(How do plants respond to stimuli?)

ZAW ST H =07 it o & &2l &, SHel STega &7 g &
Tl & T 29 YehI 1 (=0T T B &7 Ue BIC ¥ 5haT g ST FHEl
o4 |

@meta=il (Mimosa pudica, athipathi) & UEET &I B! a0 9@
TihaT @ SRaU| 9T a1 B o Uraal gesTdl &7 | oo §7

SEEIIHT % UM UTishadT e el B 3R UIel & IET830 ity

SN
=50

e

A (FHETgfEeRT) % UFgN % SER YR H TEEl ol IHR Bl 8l 39 g
(Palvine) &d &| Z9ehl IS § SATer AEN § UWT Y SFABITT STEAHIIT I AT

Tl 9T % EE9 & BT Jod Ol 6l @21 Tl &l Ba-gE uien wWel ¥ Sadl 1A
(nostic movement) %I AT &l TH WAFATT (Thigmotrophism) ®&d gl I &H
qfcrT o Bl & o [ed STeT I eIl &l ST YTel & Sl &l THIad &ed | 39
ETHT o 10T Tl o ASdl o U1 RId U qed=l & YT &l aid & a7 91T 6l
HAT AT 2| ZH BRIl Al @ &l &l Beaeasyd Il qprad & ol 21 20
- 30 fAe a18 geaHl & 317 UM 6T § ST & ®IU 98 26 &l & iR &le? ufaal
o § dredl &1 A E
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ST Il Sl HAAT BT FEF &l 37 ded gU @l 2T 9 UH =1 ded
& THedT BT /T 278 T TEEITHT & Ui HTTHTE e Tohd &7

a1 3R g 2T 1T 39 SATAUTH o IaI9HT b Ui Tiaedied & &l g
g AR STl | S-S Bl &l gl Sl &l g dr=d o ud
STA-HTE AT % 0T SEEMAHT % Ui Afaedied & 2l feheg 91l § Midee
TRl 75 R A= | aF Tel 9 S| e J 2 % G A &l
il TURYT Bl 2|

U TERTST, ST, HOT, T, Tq9f, gare TETehyol, THEE, ST SEI9Al i
Ufeded ®ed &l 99T § IRy Ml B ®iEel gMiA (Phytohormones)
(®TZCl &1 3 U19) Hed & T8 ITUIER IgaIaHI, HTqeaH ol FaRa &id
g WIZCl BMM &l 9fdfhan AM=Iar 9aie & [6dl gew § JeI Bl &l
THIMU 3% Jard &l FMaEa & ar qerd |1 @ed &l Je @Rl § $8
& EIZCl-EHHl &l faevor fean @

|ROA-3: qell § J&A T AR 9 A

UgARERE 3% UUEE &l a8 &Il il sl eI, Ol &1 S

ST
AIZCRIEA

ERRIE
[STeafer

PIM TR § FE9 T3, a1 § e

IS 9T Bl URT BT, 19 BIADBIST Bl Jard Bl YR &l
Ol BT G A IAHAT, TUEET Bl el

EAl BT BT

517 3 e ot | 1 i o B o £ S o7 B s | S [ | P A2

@l SRT AT, Eel Dl Jard, dlell 37 Hierdl ol FHeTerd &l W &Il

_ (10) Xcim
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U Hid &I AN «h? IAH [Hecl ARTl AR &l Sar J @0 & 99 &
I 1 A1ZU| UET BT F AT BT HFIO A 3T AL H gTT BT 3 Fobdl
| 4-5 f&H1 % 99T 91T & FHI0T Bl EH 3@ Tehd €| AW BT T &b TIST
T IRU| T 3R AL N gE A e S| 9§ 90 9rg 9iedl 3
% d1E, TN @ Afae w9 | WUl UF T q6 AT AR T Bl gEr B
fiveror ifem)
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o B GHH T 39 UHF H A H T % B T 9T H FaT
e 85 &7 [0 9T 5 331 %9 85 &7 39 uRadd @l BT
1?39 T GHEA &7
TeRT9T % Taem @l 3 WY ol gafer &1 e #ifse ofr gRau

fop b TR Siifaa &l SURYATT 9 9 &l T JHIsT &1 I A

feam 2|

9 % T8 9N 97 U191 USdT & d&l S &l Icd1e & &l
T qig faid o efferes 3afera o7 ofiY " 9ehtsl &1d1 & 39 3
a9 FA(h Bl & AT UET TR Bl AN FPh Sl 8| Rrr-19: TETST B

ek BU O AR HIY @S T % $B AN &l @0 EHl AT b FIR 3w gaar
e & 80 BT
o T qRT AT BT BISTAT & THR H BIE GRIAT 3@r? Light

IEH SRAE UF 396 9 Wi SRfad § 9t
3ac (phototropism) 97 %% YANT | WY &% ST ATt
ﬂwwaﬂaaﬁ (coleoptile) Teh STTRT ‘J@Eﬁ |
q Th 7 Tl T WY BT I T GF b GRS A 2
k| T THT AP H Pl oA (A9 @&l el |
foh=g A18 H J@IRE I § U197 I [S9T | 3IehdT &l 29
ST U7 T2 &el foh STHI0T U7 q19d U197 3T 97 areq
&I 91l o b &1 HI01 &1 Hehl < FrT-20: TSI T 7T & T

1926 % E.W. v 9% 39 9T [l § 9l & el B0 a=
Il ‘Bz TG Bl ST B H T g0l T2 (oats) & I & WP
®Id %I BIC &A1l T % 9T S SFRE-3TR &l ghs T TEHT el 97 99
21 Y& a1 T8 U9Ed STR-37T &l BlC-Bic 94 & &9 H ®rerl id
3R % &9 % F9M %e 80 WY & o W Ush % @l 1l 6% 99T

T TN I STEF H 7@l TG Uk 9U¢ % a8 Uig? 7Y T 8 o
gU 9N &1 T d?% ZIIE &l T <7 ear &l ‘
T BT FHI & 9N T 3WE & o9 Shsi &l H4eh 9Ny

hHad T T g3 T, 7@ A1 a1 ehtd i RATT el 58 T,

TE AT 3T & ¢hel 9 I8 yWd’ e femr fe| forr-21: 3= 1 T
T YA & MR W I A I8 Mwhy et [ Tig? &wad & g 91T

Y qRafdd TEEEE 389 b BRU g8 CTHE gl @l 39 IHEEE

TEMI I STkt AT Tl 29 Yehy ¢ ¥ 3ifehatel AT UTel & eI &

TaT @I

qell | STt i Gﬂ?l?ﬁ AT (Tropic and nastic movements in plants)

SO TR o STER WY &Y g8 (eon fopan fob gt & fagra of
TRl TEaIAl % BRUT T 1 39Md 2l T Ul &l Td &l AFdd

A0 WRER AR (e Faa=01 2018-19 (111) |
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(tropic movements) ®&d &l FB HEHT H IFEMAA (S9N M &I G Bl
MHRT %31 &l 9 T8 & e &l ‘el ad’ &Had 2l

RaSdh! o T T Tl ad i JEie Bl FRIe0 Hitau| 9@ & o gd
% TSN B TE god &l Y &k U &I 37 T GhF AdIEd @&
BIEEua™ (FebieT @i A ) ®Hed £l

TZ @ Y & T ged1 &9 THd &l 9H TEAHY STd hl 3R
e ®id & 239 TTHEANddd’ (geotropism) HEd 2l

TRl W7, AR W 9% %Y gEe HI ard U4l & 9% IRl a7 SEnl
g M| H 9l 6 T ded &l ZH 8 % Ulqad ®l A A
(hydro tropism) &&d |

T | HoTT bl T o 98 foererd &1l & | STeIsday 9ie qemtst &l 31
gfceded &ed &l fbeg @RI, &Il o dal & a9 AR 3R gaqd &M &
FROT TG T1 G4 | Z9H Tl &1 98 qed el ol Horl ad H gad
ST ST TAA Bl 8| 9 o O A1 dF WY 3 el &l I8 TRl Heted
HATLR &1 AN J&I4 H¥eh 394 [MIe AT 2| T8 T &l I bl T
(thigmo tropism) &&d &l

qu] % TRTY &I TE I g8 HieT @il gl 3
[l &l Fl & |1 79 & [0 9oF & ari AR g9
T ST B0 | Yoh el U7 HIST 59 \fdd &1 8| I8 e
veryf pfer w¥ {1 WIRT UM § IEN HIAT 2l TEO 6 Ui
IR U7 Ueied 2ieY PR B &l W d Mo
T WRMAE! Wues & oo demwes & i gedr 2
THEAT & Ui 39 TR Bl ATdihdl TEgad (HEeideH)
HEAT & ATRITH BT S [T T2 27 a9 & Ja19 &1 qeifad
HIAT & AR BT AT 7= a9 & g5 § T8 3 72 B e
&1 Ufare &yl 2l

=
qfa|Te, ST, AR, TAFE, ATAE T GG AAEC, AT
T AT AAFY, TEAId AFFN Ff=q AEAF q7, aRTFH, A6,

ARk, #, R dfEEr a9, Fghed, s=ErE AT, e, g9
qit=rwt, J& EWIH, A T, ST Tl
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o ENN 9NR &% A= % dfenl o= 3R STsrEl TieEl & T=a 3R M= 4 2 2|

o TR T o UICTATET &I dF N | fr9Iord fohal 74T & WRTadl, i de st afdisean|

o TNT T A BN &1 UFT § LT fohdT ST Tehall € - g il o=, Rty drrer o=

o Y TNl O % Hedh AR AR HEIS & URT diEeRt T @l &1 9N H AT fear S
| e dfe d AR @Ed dre o |

o I ARIH TF & WNN § faviiord Bl 2-3@dl oo 37 WHAT 9= Uk 3oy 9
oI Hifae TR B &l

o T AW AN § H Uk =il BIM BT HAT THIT =11 HIS I GE T STl &l

o AT FTE T A A0 B Rard ¥ %l BI2dl & 29 o I &l TaE? J79 ®ad 2|

o EMM YPR % U R H A B & T8 BFM 3= ST %l HIISTRIAT T ThaT el &l

o TH:939 T (feedback mechanism) g &1 fohanati & AR ®edl 2

o YT, TATA ZATG TEIUhl o HII0T Meiord [Gom | Tiaal o T ®Heard &l

o UTHl o B JaIY B AT T(CIH &I & | BHIE ST SR [T Jare bl THIT Bl
2| STafch TaEIERIE o Jard & end ol

1. T=ifehd wame e & Fad M @l 9fd siferal (AST)

TH TG T 5 T & gEial
&7 v ®1 fa9d9T H7%

TGS & @ A

2. 1 Y T & foh AR SR 1 amfed w1 S i {5 S ST 35T & 2 3Ered &d gU
3T I BT Je b il (AS1)

3. S SRR & sl UREl SR del dF SEedd % A1 & ®id & Uk Iaredul
difeal (AS1)

4, 9 W0 o6 ST HaT FHT B2 T BH F ol 72 &, 39 g3 16 &l &b od & 96g &
TEEH H (IEEI9) URY A g0 29 [haT H He ardl getst @l 1 - 5 | fafaul AST)
() dFreerer & ot |, T fova, Tt qerl @ gad & 2l
(i) SMTeRTeT U7 Rod STeRT A fagd e &l St & 2l
(iii) FrgeT ST 1 AIe1E o ZRT drehl U2 H ol &
gv)wﬁﬁw%mwaﬁmﬂaﬁﬁqgam%lg@rw%@ﬁﬁrﬂaqj{msﬁﬁw
|
(v) 3T ST T cIehred T T deh Tgardl STl & [oTdeh ST U9Tal Giel &l Ja- § Hedd
Il 37 &X 1% &l &% od &l
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5. e @ 87 9 ol & UEE ¥ 6T avE SWnt 87 (AS])

3T=I7 gaEUl (AS1)
a) TEIH R AfaEmg b) SYATET 37 Tare! dfrenn
¢) s drreR = 3 i dfrer a1 d) TES S qHEs

qrell | UeBteTgaa (Phototropisim) %4 AT 27 (AS1)

8. U IR Aled HHEY e 3w IadA1 o Ul e HTciiehdm &2 &7 (AS1)

10.
11.
12.
13.
14.
15.

16.

17.
18.
19.
20.

21.

22.

23.

24.

25.
26.

T AT H T2 TBIST T hd T Bl & e @@ & WU Uk TR & g9 & | (AS])

3k SR H T & T9d % HRUT [G@mg o7 aid aRadH &1 U I&ee0l gl (AS1)

T BIST Bl JeT § T4 DI &l T¥aAT § a7 32 efam &7 faawor €l (AS1)

T T BI9T bl BTG ST % TET o [0 Suged &7 [99eraur sl (AS1)

79 ghev™ 9] €, 39 i o {6 920 & SR W ugdn T’ (AS])

21 | fd dfeme, I § Ui dieee T wiel a1 €| 39H THAT B w7 47 (AS])
qTEIT STMET o U 3777 G U Hebvs 39T § UiaHE 3= &2 &l AFd 99 & Haw=r Fiten
% 9 H 39 T Heqd ®id 27 (AS])

= foramd Ufeses (Mfaaferd) ar svfeses smfaarerd BRaT & gaeul (ASD)

i) I BT STIHAT ii) S BT ATE ®HIAT i) B GE Bl AT

iv) 5 § 9o TEd & @ e V) T8 STTaTe gAd & 6 &8 BT

T T 1 394 HHY dl gl & I TEe F 1 2R e (AS2)

qie JPR & 9T 1 ARawes Fat=a & o & 2’ (AS2)

qie Y S[de? & I ARA Al SFAI9TS WY T TEead a1 997 T7 (AS2)

U THl Bl [Heel 7 fY 39 78 diee? Uk q<ie ddb 3eel dcdhl alll 30+ FEIe & ar
TSI % U0 % &% i H faaeor difaul (AS3)

Ueh T o U ol Weh? 3799 9T o Tare=T 91T 97 T4sT SifoTU] 3Tk 9FF & 3T Hagneid
AW 1 SAMU| T 3T9eh A1 T8 97 UHT &7 &7 87 (AS3)

U1 o T % T WRT H I B a1l B 1 S AT 3 WY diel a1 3T 6 &6
o0 3119 fohd Talcl T STIARAT? (AS3)

ARG o [ohal =101 & A H JH&R! I 63 &6 o0 3797 JEdeed d Taisll &l Uhed
HITl (AS4)

riTohe UferTaT b1 Yoy T= ST=siral Ut T e diforTl (AS4)

T) TlEl & ZWT B AHE 5d Jfad g gl

1) 7E afesdl TRl I 5aT &% T4 % [0 THehd & B9 § B BT 2|

) 9TEE %1 B EHE 59 Pl BT B2 ¢l FTas e Tt o TesT & 37 36 Hie SHud i &l

1) THM A T Biel & W0 BTHM Bl Tebd &b T § SUART B &l

BT AIBIT o a1 H A Sl 39 JEIed d 9T Zei-e § TR Bl (AS4)
GHERIT - GIeRTU 3T7 dfrehTel 9 SITeRIST & SIS fe@r are el 31Ul 3 39 Ul 0l e &7
AR | (AS5)
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27. AR & AHITET I ITART AR B 3T & 3% ar | [y | (ASS)

28. 3T HIZ Wi T2 T Iod g0 ST Uh ol &+ gAd & | 39 Rafd | o % 9/ avwaa+ feq
UeRT BT &7 (ASS)

29. TUgAT a1 H TUFNT HI A=l BT BT U AT 9129 | (ASS)

30. 379 FEUTSAT 1 45 e T 0T ®RA 3R 396 gar ok T ! &l Groal a-med Al 3
% o 9 B Ufesds a1 STfees dF garT Mamd f6d T 1(ASS)

31. 96 &l Tl &l Hel¥ W foideT 98 oraed gedl SHd &l [ T &b H 2(AS6)

32. TEM G99 =9 H G99 999 W G99 $ & W0 S0 2 el 3@ 9 ®U & 9 &M 6
Teh e da15d |(AS7)

. ARdwh H HIH 90 41 B
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: AHe, UIEY BT BISNST B @ gige, a1 SR 912 | fa¥es % Mo sover 2 & |

. ITETRIA % HROT BT E |
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1
2
3
4
5

a) U% A g2 92 ol geT dredl & 39 @1e 9 & Afafie ETHM SUEN
HAT AR | @
b) TH &M WY BT ST BN HieT a9 % forw BHH SUENT &7 26T |
c) SIS I T T dh GUE Hih T & [0 ZHM Fede® 2l & |
d) TH 9IY % T 9T &, Hled T 3% 199 Hirdl 3G~ &I & (ol TN
&1 THINT foRaT A1 Febell € |
e) Tl &I & gerd H Adwh &l AN HE™e & € |

6. T fekd T WEI3T 7 HE=0T el &l|3ach ARdwh & [ 91T &l & 5l 27 ( )

a) THRTH b) SEFEEAN c) HeEHRdh d) sTgHARa®
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(Reproduction - The generating system)

1. 991 98 ATRAT & A1 914l 3R Sigall § Hae sl I ganT 37ad
T @l AT &1 §9T0 3 | Heaqol iHe! Har 2|
o T 3T Tlad g [ GAT e AaT &l (H7dedr & g glar &7
o TF FIT HH Y FHIAT &7 [T 97T &I 77T HH il 87 #7739

qfeEar & 4T fedt Ge1T T 9o &ar &7

2. SEl | U gaRT A Bl 3A@ H &l GHdT Bl 8l $E Sd
faf= aRfRafaal § fafa= uer 9 uoe &7d El SR & [ oEd
FIATETO § WHITSTEN had Ueh 8] 9 & § [aeiiord 2?39 U &l
Tafd IO ®7d &l T 98d ofrer 21 € 3 Jgd 98 § 9 Idned &g &
Tfcehe ATATeor § & WHITIRT (Teh Sa-Uemiiera™) Ues 67 o 999 § 3Td
# 3 U 9 % STalTh ety @l [AHa &g § oY eifud qeaeia
A T Hd &l

TS % {0 STT-3TT STiel | SAeT-3Te T8 7T 8| Sie & 977 o
AT B aaravoia Rafadt § uete Uishan stferes oiver &1l 2

ST ST hd STd ITEdT § U= hid &7
| oot L

(L # AE] F THEE F fHioT (Formation of bacterial colony in milk)

=0 TT %1 IqT1 & [ 881 & 994 § eiaeidiaed SIen] Saverdl 8d &1 U
e Y7 A g8 (AT O I §Y) § Uh I9d &l @l STl ave 9
fezu| U ST ®werl | J IRd 23U gy H U% IWd gl WUl g
HEAT hl &b ST A7 THYT AIC HIfTU| Ueh-Uh °Ue & aid § IHH]

)




fiTeror st 712U foh 28l 1 & 1 el S8 991 I8 qiad e & b SIremogen
@I garH & & B
ST HEIRAT § &l o a9 &l T9d |Ie il
o T G FEIRAT H & 7 T 79T UF & &7
o T T ST G & TYSTT § H faha=T 99T @7 IE T 9T
g7
TR AT Tohd=1 STHaT § Ja1< &3 &1 a9l Fg § AT @ 87T B
ITANE T hicl 6 0S [SEE <aT 8| & BIel &1 SAa dh $ Gl J olh?
FB Tl a% aoadl &l Ued & &I § g, @, e, g1, T AR
79 | 41 989 9 qiadd 90 A1 2l

HATE T (Asexual mode of reproduction)

MU a1 AT &F 37 U & b H 9T B b [ UhT
ciepl

T TR & TS i ST T ®ed & Sd STe-3fe fafer 4
TR T ®d €l T 3T Tar 2l
{9@vUEA (Fission)

Teh 9T Sle ST URTHITSTE 3T SIam) U gt faerate
AR U AT A% Tl B I B &l T T FHEAE
(Symmetrical) %1 H &Il &l %qﬁaﬂgﬁaﬁmﬁaﬁﬁmaﬁ
g foqaiford &ra &1 afe &1 9 il | wien faume g g, a
U TEEUSH had &l I qEd: 39 b o Sl o (o T
& U 2 fafe 2|
o T % fag 9 38 & g9 F G 9 i & gy

H$dA (Budding)

Y 9T o Thdl 9T 91T H THW a7 &, ST aGeh? @i TeT
S o THARA-TA Gl €| a8 THI g3 hielehl d8d 6
ST €, A1 T8 9% H AT &l Wasdgde siad Sdid
i | T THR

Hgued (Fragmentation)

FB AT T % BIc T YT 9 IO 2ld & Tg T E &
&g 1 9T & Tehd 2| g fafyr rfeear @ge, ®idagHT,
HRE, TR | [E@TE &dl 81 F @ies farer I o7 uete &ed
Z| YU U %l Uk GTATT [ATel ST 9TaTe, dhdeh 317 drel
G s o1 i o

AT FLHTY AT Wgean faaeer 2018-19




AETEA-e (Parthenogenesis)

A= I U9 H g T IS oA ST JE & e § e

o T 2 | T BB Al § Sl SHNEd G O A9 [t aaqr € |

N e TE UBAT HATEME 7

\ IO UGHKAT H 3T aYE & JaTd ofY &ad o & ®H Al
ifersk Brar & | SaT ¢ WIS | gar @R o [ &l Uiha

A YT e hel Jar © | (i SIuid 9 39T gaad,

N = I TR & qd9d 8)
[ -4: 4157 720 B o SRl 9 TE HihAT HHT & & 7
T fafesr ger &1 Toee gyaeRdl, difedi o dadr | B © | gad
ORI U= F a1 N Bed J faeiad 2 2 | 39 9ihar | 96 &Y
9 mitotic [T9ToTT o &9 | T2l 31219 Afedl § LT 9T ZarT aaad
B E |
A= (Parthenocarpy)
ST et Tied %l (J2) &1 | SErEs 21 761 § 99 a3,
Nl | B GIe | ST et o e H S{US(0] Hie faH1 e % W § Wihide
w9 F JAT Bd € | 39 9lhAT &l AMYE (parthenocary) Hed & |

T % 4 Ted & | T9 &g ®BEdl § 3FF, 9991, eqIe? aNe
A ®e Ud & | 3Fesd T[0T @l 9 % [T 209 39 U &6

T
*(l)*-(l) & TS T 9Ed SUET R E |
U St # AR B AR % A § oreE A aa w
ot sz i | 9T T e AT |
gaEares gasdied (Regeneration)
&2 TGl § 319 ST % I F Siai bl Seiad i bl &l 2idl &l o
¢ 1z STd e 9T 21 I S8 T &1 317 3% ¢hs 2l T &1 dl, 29 el H o
ST STEl H G 2 %l G Bl | T8 @U=A [ & q9H 8l
o U&EGIET Il @2T #T & UF THIT Bl T 3T ST HYT T e &7
7 FI TE17
o GUST P BHI-AT BT HH AT H STEFIerE TYE HHT &H7ar 27 #&i7
o SOIIE T & BIF-T THBIT H Srsd U Bl Gdfd I HIT & AE
HITT &I &
22 (DL ABIS L (Vegetative propagation)
e TG U | e farayor Tiehfdes a1 ST &l dehdl &l
, UTHid® @0l (Natural propagation)
T e §, Bie-se 9 e % hAr 9w o g
A I HHSR d9 ST T, ST T 99 Y E T8 &l R g,
FT -6: TE7EET Gy 2 H GqHA T2 4 A 2| AgHd SSas Aied Ui a Wi = il

— (118) xwan o




Y fafad 2 2l a9 @ ®ad ¥ O 21 € 39d §F Sersdul ofd:
AT, §6%h e, U9 %E, %he 3G &l

W - 3R, BE - AW, TS -l Bl T2, AARE, TEferd, i T dred
q I 2

BT Root buds in
fig-7 Millingtonia

@%ﬂ’l & (Artificial propagation)

B FeW (Cutting):

FB UTe WAdl Ao ded &l J9 9% Ure B
icTeRT Hfed W IAY ST &7 f&a1 ST &1 Hed
%l Eel Wi el Fedl § e Sifyl $8 &l
e, 9% UTe F AT A2 [qhiad dih @ad i
g I 2| I&T - [AE, [EEd
YWAIHT (Layering): @

UTe @ U STRAT FoT8H ®H o B U% e & 3H
I &I 317, J T HY, THD HHIGE Bl AT & 37
I % ST fGEE 9 Il 90 6 BiEd? SHE $% {N
Tl Heel ¥ & (6T 11 &) $8 T899 d18 ad g0 I |
TS T Bl & a9) SH 9T i 91q 9iel J e {&ar S
| 19 91 § 92 fGEng &l &, 98 0 9§ fgetad &
| Tar : HivEE, S |

ﬂﬂj‘ﬁ?iaﬂ (Grafting):

J=1 31 9rel 1 UH i1 &1 S & e SF1 a= 1 &l
JaI19T ST FA1 TRl & A [T 7T Ure 3T &1 A e
fect & =1 g3 &1, 34 a9’ a1 4R (stock) 377
U R A1 @Y U H {1 T2 T o foran @ A, o
TEeT (scion) FEC & U AR el G %I U HIe an
H dTY %7 TH W U Ui =l (&1 S €1 Jeel J2 &1
SN e Ol ATl 9l @ 9 & g fear S §l 3w
i Gl AR el bl ST TG Bl (AR B b [T

ST B (aT: o, g, e, e o) fig-10: TCCIFE (Grafting)
T AR QA e A 201819 (19)
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e Yk S H &7 Helarde Usl &l &l 9% €, Uk U H g% YIAr
Il W %A G § B @d & off WA 2 & | T U W Hd 4w
TN § @d & W J | GRHT § 92 & ¢ A @iete 2 8l
o TUET H BIFH UT H AT TIT HI?

o 3T YT BT G & 7T 3T9H] [Gwa?0r & &9 4T [&fer & 9ee e ?
o & T YHw IT GUSH IT [a@qvaT & T+ &7 &, g qad 379+ TAH

BI gfcpic &1 & #&17

T I HAH, TAHI T [eeiged dreli & HET [awr & ruke
faferat 21 39 fafedt & Senfed $% Wl & TEEI01 - dal, ST, T,
I, T A

@) FT A A 27
ot T 33 A1 T % U oo B ‘\' @

wrew | fordid d1el H Has qa9q 99 94l &l Saw ~ Y

e | 919 ®l HB BB T Foclehl I TET EHM Hied @@

qreqq T @7 ST €| J I AT b AU U1 | faehid erd
£ 39 fafer 9 &7 9gd &9 A H &9 919 S Febd 2|

W & TGl AT 3e7c I HiEM "1em ¥ faeaiia argl & @y oin
M & A | FEATd Guied ST 37 ST &el § 9l hitag|
Eﬁf‘ﬂ"ﬂ T (Spore formation):

AHTIE: 89 T2 g0 all, SAARel & Shel a1 % oY Jerdl I e
e 9T STHT T ST Siel qrae? o 9ary fe@ms &d &1 919 319 39 8
g, 1 I U= 9! Sl Bl (a9 A1 | I Hadh R I+ Jor -2
FISTI9] 2| TaT: ST SO 38k a1 § Sedl dhell § * Feraidl &l weml’
Y uer &l

TEITH HhsT YeHaH USTHHIT SISl I8 HId &, 9T dIoT) dhed &l
G Teh AT THfed 2T & 99 dre] ag ¥ fadid 2d 21 F ag arfed
FIS0] S G Eeoh THT 9T ST aRRAfaEt § YW @ Y &7, sigpld B
2 3 9T Sl BT Td= BT & ATIBd? B ST Feh? T TEAIH, Sar]
A SOl UTe STE W ST /IE 4T SIAr9] A0 g4 &1 99T 6 &l

L (e)xeer W



88 wirmaren
V¥
STt T

FeesT 91 % Ad TMEANH I AR BREl T % [0, ged7 §
MY 2% W@E AR ud Sifd ararerer § S d9ed &l 396 W oY U%
T @I 9l Re® (preservative) IEd & AT AT, &l AT 3 AT Fed
®1 TUANT &7 Tl &l THal & el T J ArAT[sti & 999 § 91 F gared
@ Thd &l THIMU 38 Thamhed &l &7 & [0 98« § 21 Te0 Jra
TGN (FET: &H & T3 a1 o1 fofve kel a1 fhdll U qered | et 2, 3% | )
I8 1 TE T Are)) BT

T '%i‘*fz" 3
TIC] T AEAIH ﬁgﬁg&ﬁ%ﬁ%ﬂsﬁw TESAT 3 SO
-11

SIC! ®l Gl IPAIT F T Uk HUC deh UY &1 T8 Sifely dlieh I8
a1g | gUd &1 Tk | 319 IH SA@IUC] Dl TIREH i el F T&h? 39 T A= ®
O SR a1 dlfch Saeriel 99 &1 A0 S § ATST T SE Bisd? 39 W 9
T ST 9 Il b1 Uk TTH g S7EY T | IRaU| 346 791 H Iee & T
g IS @R & a1 T8l 7 Tehd | 1 {7 gzt & 919 39 T &g &erl
TN W€ & Y T Tehd &l Bha! &l U 9 aTdrarol § &1 a8 378l a7 o
Ak &l TRal BT 2-3 G 7 g 1 % 21 AT & Wi 399 i) & =
Y U AT AT Y SAU® T Tehdl &l TE HEH W WY 2@ 2

STIIC! % 3 ¢hs Bl &7 g fa e ifaTe o afe a8 9@ o
T S 0| STET deh &l Heh, e dl Iell &l 7 G, 377 3 Saeviel
@ T 7€ AN BTN Bl a1 § T A7E T & AITU| T gAT HEN § BT
T, T TEH Ueh TAEE 41 7 TeHes I3 o < 7@ %7 &% b ol 39 3895
TS T €N S TG &3 I fTTH i, 97 AR €7 7eM & &l 5T bl
T 2, 98 ZaAICT Bl BRAl 2| ST o IH AN P (e H 7gh? Thel o off
Tehdl & A 37T e F TEE a9 H Heg o Fehd & diich 319 39 oA I
% A ¥ &7 < |
IR : TEHITH TAEE G |
ETAF AR : GEHE BT A1, AE Hid Bl FES, Ha? [d, T,

M@hEe arg g |

e .

1. T2 % &8 H Ml %l U 48 S|
e P Y () B

® |



2. TUMS &l TEEFdl § Bhal 61 AT 97 96 &3 &Y Il &l 39 48 T
ey
3. UF Ha? Raq @0 ST W2S & 7S & Y 97 39 U IRa0 6 a8
U @ 48 T gU 3R 991 [hel gaga & Whal & T Bl &b Tl
4. ey RE9 & [T 97 A9 91 &l df 9) & " &0 (filter paper)
% B T I Fa STl
5. FeAgefl I BT ®H STEEN W 7 &7 TS B STadlhT Hiu|
AHTI: SAEIC! hl Whel § He erl Sl 7990 gl orel &, o
TEH FHed & S Iawl AR T3 &l & T AT #ad &l T&0®
SIS & g oA SIS & & T dISoeni ®e Jd &, df &2 Ble-sie
gratm] arg | foala 2 2
FE AN Sl o ISRV ST ST AT 907 SaTT Tt &ed &l
WG (Sporophyll):
T o FIS] T 67 &l B T Il Guied HifTu [ TR Had
Z| O I A T ST BT O il Ml gae 7 {4 S S7a-Td ary

Sl & T A wed &) Z8H A Bl 8l 4 o

N AT BT G5 B8 BITT 3T S o F SrArvsti &
| STawIh B

o T HTYH TSATTT HIT B & ATy AT Ao F
PIE FHMATY [2@rE &dl &7

o  FHIYAT & a7 H AT T AT E7 T HH A E7 BT H
749l il

Wi T (Sexual reproduction)

ST BA e TeT foh wiiTeh ToTi Mot @l 9 fafer & STef (ue uishar
% AT DT B HAWT Bl & (9= a1 a1 Arer &% 9E | 2 ' (o
=) ar fhe ATeT &% 919 % aTe? Bra @ (aTel Muee) e Sget § Hre
% 9T | 21 3= (uTad 2 g1 F FMutad 32 faviierd 2y gor § fasid
2 2l

e MU= AR T g3l S Asiedl 9 SHIERl | Erdl 8| A&
S A aAferes T § 372 Il & 3 W Sq ot 9 H FeEi g et
&7 &l FUEH &1 AT Ueh Y GarT A AT & A1 aTed ardrerol §
&I | ZHfET g8 2 gl ® e T § S 9 T (E) G
AT SAE &1 AT g

L (2)xwer
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WA | TAH-HAT (Reproduction in a placental mammal - Man)

Sdich F¥H WALAl & a1 H a1d &Id &0 (9 B9 F Zq741 o (G99
TSN 3T Bl IEUT 3T "igaret § uete & oo faefaa fear mn 2 | emeu
TN ZHHT [Oav0T 39 oreqas | &e |
R TA=1 a (Male reproductive system)

f=-13(a) § 77 YT\ Ol b1 [RIe70T ShifoTd
ST YW @l 9 @Ry | (1) g B Uk e,
(2) vasa efferentia, (3) Ueh SiIS[ SATEGU, (4) JhaTEH
%l Ueh ST, (5) P91 a1 Teh TSI, (6) TN Al
(7) 373 AT (8) 19199 H@ AT &1 Ud ATl
(9) T
U < N SAEH A Il % i T A

Srefada AT JgE 2| W@ﬁaﬁmﬁam 4
g5d T g (A1 [ierae) ¥ 39 Afereeet § 99
fohaT ST ® | I5Y @ EH testosteron YT JHOT H fr-13: T g9+ a+
YT BT @ |
o TGl JU Fl YT HI &l & ae? [T & 7 ®
=R IERT] T & o0 Ta9T® b (PR & d9qE § 2-2.5°
C ®H) AT9HM %l 910 7@ H He8 &l 2|
Vasa efferentia : et AT AT &HaT § Gl & | o JERIST &l
ST § @ ¥ |
m:mqﬁﬁﬁwwefferentiaﬁWﬁ@ﬂT%U‘ﬁqﬁfﬂTaﬁ
a7 BT orfees $efod @+ & | f99H ] 3% dUe ®d &l
TR : TdE STUe § ghdTied! Tedl € ol T3 & drl 3R 9e &l
TeT § Tedl © |
9 : JIhATedl, Y9 § G & AR J Hifde die qard B I
I & | RIS @ [T Tl o1 &1 &ldT & o d 9 & are? e 2 |
E{Wﬁﬁ(Prostategland) : WWWE@W%WWWW,
S T 9 @1 U ged Bl TR B Bl U9 UEH Hl &
SR AT = AT gfearsii & U afedl 97 JhIo | 9N il @
AT AR TSR A1 &% &9 H Bl & | &5 % I AW H & ISR a1
ST 2l 2 |
faree I @t WY < = Tl % BT N BT AR | ST B B9 d
3T SIRIT] HITSTRTSAT & o TaTE %l &H HI- H Hag &id & |
TEEFT : Y59 | JE | had TEN € T8 JHST & T uieaed & gl
T urino-genital duct 9T H&T IATT # |

e P (D N

® |



ISy T
FASIT ATAHIT -vasa efferentia - TSI - J[HATEH - C‘EETI'{HT%T‘ﬁ -
STYI=® gglo
e ' .
s = 13(b) @1 W&o ifT0 | JERIY] U U8 Uk STUves Jad 7
HINHT 79T 2 | I8 R g5y iy & 9eg | geet] § STEe™ o
HIECTRIEA1 yfeee shod § Heg oyl & | 3! el U YRl &l q7 3fiv Sy
HE UM qep Ygad § FeEd Bl ¢ | RE iR A gahgl A A 9= e | fm &
qeg | 97 AMNSE Bld1 & Sl Hiel A1 ¥ gad &l &l qeaH b &

UEEIhiTSaT IIEh1Y] & SRl & 610 Sutl Ied= ®2dl & | U 9JhI0] I

ST el Bl SR, g Ut of forew 9@ ufa ¥ &faq sai &

TTfed 9 1 YU {216l del ATl & | SJgh1I] o H1 $Jgh1eTd S &l

I e A 2 |

U5 & 9T § AR % 9187 99 I T Hel dl & | STEHT o

&THAT H 60% SJghTT] AT ST BFT AMRU 37 398 H 40% H WANER

Tiasiiear eM1 9=y |
TEUT H 139 1499 %l T8 T & JEhIUIST &1 Sared 9F & Sl & 37 98
e 9dq Y T €1 78T € | S 39 SISO i STferd, IH o HId-
AT Fedl A 2 |
AET T dF (Female reproductive system)

fI=-14 91eT Yo\ UOTl &l STaeieh ol | HTeT Yoi=e ot &
Jeaqul & § - 1. SS9 & Uk Sel, 2. Egaifeel & e e,
3. A9, 4. A | (HATEs W9 AEr |97 A3eT Yo JOTe & ar
T £ 1)

TSI (Ovaries) :

ST Hl ST TE? RT H Ted & | U] STT FeH HISTRIS aral
YA § I 21d € T gfca &ed &l I e SUSI™ § o9 gagal
& o faETE <d ®| 3% WTRaH giewid &ed &l -0 gfcsw gedl &, I
e U T [MHd ed & A a7 qerd |
_ AT 2| U Yieedl § Ush-Udh IS &l
L & ) TS AY T oo % ae M g

= & D ¥ UF UeI] uRves BT § A 9 giea
- TSI %l Ade § TR 21 & 3 Bre

T U] Yo BraT 2| gieahl T STU=T] &k
Tegw  T9EEH B SAUEE BEd E

sy (oA AT e gfed § gA A &
fevaanfe=t A U Afereht § Ud9T HIdT Bl fEente
RIsL14: GTaT Goe d5 9 6wl S HAUSWE & HHY Meaw? Uh 3o

L (e)xwer

fig-13(b):
Sperm cell
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qrueTa At TR 9 Teadl &l Erantest @ 3 9nT Uk &9 & JHH
AT 2| S erver] femgenfest | [oan &, a1 98l MuaH g & 307 U 7Y
Sras @1 U 21ar € SR & |1 MU= B9 &% 999Td 98 Uk AN
1T T FHT &wvar & 1 waen: f919] % w9 § gRafdd e &l

T U] TEHEEEnl ¥ Bl g0 M9 9 Ygardl €, af 9 37 gl
TNl | Ueh S1gyd MH=01 Junel gedl 2| Fuad & 99 THiee 95d &
Tevdl ¥ ged gU YUl &l U &7, SH 1N UM &Id g0 3iF =99 ety @i
BEARTIC LU G o b e ]

TN : FferT § 98 %E G & b A | IWed 9iady U B &
3T gz 1 3k 39 T9g 9 Mufad S1=] & veer Bl @i
G ET U 6 3T ded §U YU § hH 78 % 9iEdd &id
2| 20 999 & P (&7 Jed |l THISE A= RAfd | e &l 98
BIC ATHN H EMT 8| FHbl Tleh Tedl Blcil & AN T bl YA rfigrsy
9T 701 Erell B elfebe ST ufe st TR H UEEdl B, 99 gy
g 21 &1 A @1 &l ZHb! al |Jiel, 9 9 Uh avd 9 e
T T & AT 8| 7o bl ST a8 a9 Sl 81 T8 Yo7 % UHae
5 farget e e 3 fe -15: AT T
OTad TU=T] | fa9re 2ar 81 9 -4y fTvared 9 S 3a? &7 fig-16:
TT9TT 1 T Taferl T e &1 1T 8| Ueh a1 G & o 9gaTd 99wy Developmental ®
% o @ gg ofides foieri & wnfud €1 S 81 YU &1 §® wiony e Seges of human
JaT TTEIE F O & § A Aed g0 W #1 UuE a9 v w0
I T qAT e Y& & [0 TeEdr &2l &l

SRIG : YT 1 9E1Y & TG AT8d [l bl T8 @ Bel STEl | gad
et & T g (Chorion) &ed 2| 29 uaef & o9-ur g-¢i oq
ETE g€ AT 2l TG @l T T i THierT &l fian § Rea sk amt
Tgad &7 T (Placenta) Mffd &7 2l

STIT YGOT 377 HIAT i BN T 1 Ueh Fleh 8| SHehT [HH{07 Tefeqmoy
& @ 12 FTel | 21 81 Yol % U997 & {oT g€ U Hewqul 7o 2|
AT JTaT I 9191 | Yo 1 TaTe Hiel J&l &rarl &M &l Jad 93aeT Uk
Ul BIeel aTT 92 Bl & fdd, [T Uihan gan sfiaie, Hrad
23 SMEATES, TWUE dd 7 Y verdl & fafHTa 2@ 2l
W:@WWWW(Ammnion)W%%W%ﬂﬁaﬂ?ﬁ
Tedl | Ied [l 37 YUl & Hed &% Voad T § Uk 59 qerd 99 e
% 9% Toa 59 ed E| Yo 567 59 § gefy BT 2| d YT Bl At S "
%qﬁwwwaﬂﬁ%l \

ST HTET EFH%[ % IO Y= (umbilical cord) ®ed 2| 389 4T g
e P (D N

® |



TR aIfEsT Il € S gOT bl ST & Sl &l STO1/Arer 9 gor &l |
TEA H 3Hw! G iHehT Bl 2l
SIET & (Yolk Sac) : W&l &l U% q7E 9T ET Bl ASdl &, ZHHT A
LA § ®1E [daieTe & el &dr 2 |

o 1919 o T o YT H JaI< Il T8l &l THEw & qrfy 919 o
gqur 1 TR f99] wET AT Bl gor ofR MR g & uRaeN & fau

SMA9TH F THA AT 40 TTE AT A HEM a1 280 & B Bl 37 B
@1 TAET HE BEd Bl

{3131 I (Child birth )

STH-0T TR § T & 2, fafere o7 gad 4u7 dedt T'd § 3
Tafe™ T A 9T THE WY dedT &l AH=I: Muas & J 9EF % 9,
fo1g] @1 FF aren 9T e % gol 9T @l 3 HHAT gl 9 & HJEd
FifereRa? 19191 T Uee amey onar B we-ael, ¥ 1 ved ofd ® oy uee
TEd HCEIE B ST &| & 3N Y f319] STl UOTelt & 9el ifq qifd
Tl &l

{919 99 A9 TR B1dT & ST TEI9E @l Ui WA hibe G%ad d
fSTfre™ Uy &l €| 29 IRl ®l U9d ISl ®ed &l 999 9gd T
@1 U9t Topan e 21eh? 1919] @1 A1 (Vagina) @i 317 deld & Sl HIeT Yot
HEH 1 T8 AN & ATER0: 39 el H {919] &% AHIH &l Il (I
7¢ Jl 37 THHT T d1e? Mepadl &l I8 99 % M &1 Tohd &l ol
g YIsTl & HHa SR dig U A4 81 S & 31 {919] &I A1 @
AT AR § bl ATl ol

fST9] T STUT A Hel' 7@+ aTed AAM97g] ! arel [Sam SIam & 3 Sfae?
AR BIE &7 [&a1 AT &l (AT &1 BieT d1 ghsl Al 912 T & [oU
fS19] & 21 211 7, 3w &1 ol H 98 9@ &7 7 o g 36 fae @ En

Y ed £1) uad & arg (fS19] % T & amE) 9™

! U9 § Hgptad My aedT 7edl & diich 399 &

! & e Ghd Tk [OH AWM oY a1 T
S g B Mmoo W § v ava o
TR gﬁﬁﬁ@%ﬁ@?ﬁ%ﬁlﬁﬂﬁﬁ@(colostmm)aﬁﬁ
E| T @1 uome o gedt & oi 39 Ot %2 aRadd
g 2l oy 9 % wed ¥% G § F w9 ®ad
HIAEY AMHE 56 Hfad &ed &l I §F T [919] @l
e Srar 21 e 8@ dfavell 93 (immune
system) TIeid BT 2| 29% I9aTd 3¢ &I 0T &Il
 f919] 99 % UgETd TG T T IATE &8 & ol 8

RrE-17: %7 @ $© 99 Tt qites 9 g% &1 AT 2
— (126) xwu
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AR T STESTRA (Need for sexual reproduction)

ST o6 BH UeW UG goh AN T SaT INGd il 9 % THAe0 T
Bd | W U H &1 Il bl STa9aehdl Al & 37 Gd H ST o9l & Hiad
0T BT | 3TTeh Tt 31{ereh TeTH 21d & il T2l Uch &l ST bl T%d el & adl
THY T Bl @I &% [0 T g THoll Tl @il 9] @iiTeh T Sier el fafere
07 T I H HEFHh erdl €, A 3 YAEIl & o siferd sTgee &id ol 39
AT % AT § UITHISTEE & a1 H 269 Ol Uel 9T, S8k 9 § AUl Sdih ud
Wl IS 916 & 9IESd § admar T #l

ST @l AT § YOIl UIEUl § @i UoeE ®H Afed eldl &l SR

G b TBT I W U &d g 2l

el | W T (Sexual reproduction in plants)

G T BH @I 275,000 YOI 9IET i ANl % a1 § 9 g &l
FB YATE & BIZH?, T91 | 919 &1d & I ®all | R &rd 21 ek aRfaa
AT 918 godl 21 2| S 0T %] GEIE Bld & | Il %1 9HI0T U ardd
% M (VIS ST el H) T Weh? s e o Y db &1 &1 2| BHea qdq
T g AT AT 61 9 (Sal tree) TEFT A H {9 heed, U STl
UZ I 9T U7 SRS reT Al gl 9TeY 2| ST gl 9et | @i e
% [T Taga® T4 YR B Addih Bl

qoq-0F T 37T
(Flower - The reproductive part)
JUIT el o TSt 9T goT § R 2
2| M9 g % =T YTT-aTeed, & 9,
JHT 37 AT % a1 | 3799+ fohar &l
LT AT B &l
o Y G 17 G Yo & A% [ §
T Frf &I &7
3T 3F A9 TUT 3% w1 4T feran)
g fHH Q8T 1 A>T Bl 2, 3% U
[l 9oF ed & o qurdr 3 @il g
AT qEHTE qarer fAgesw faa=or 2018-19

frF-18: g7 & qe@r



g9 Hed &l 9 gl gHT (T U ST A1 YY) % WIIT U § Y
THE I I & AT (HET T 31T a1 HhHd?) & STSI9E & domvs
Y HIET 7% S~ 7 & TGN & a9 & Hell T I BT U 7l
z, HEGd T WA &0 & [ GH a91a1 & A7 AUSI9 S&l 7 THE o
qIeT e 1 TANT &1d1 & i el gt MiHa &ar 2|

are T 99 % IR gaRT Iod Y gTd o6l 99T o SR &

= g & didl § T E
| $® A el F a § g @ FEf @R 2
fig-18(a): FAT ZTH % (19T 07 B & T &9 S Hehdl € e S

nisexual
Uﬂower T 1 E1? FEl o T TErRI H sl e el | W Fal &
ST % HY e ©

o UF Trell & Y9 4 77 gPH% 9 HIGT JHE &I (9a & &l 27
ST TUSET deareli | gel 6T {6 i 9eliet] 9 @i JIed™ & %9
TIITOT GghaT § AT o &
L B3 e e 1 s | B P R s ke [ e e = £ e v e 1 B 4
TSI 37T BT &7 Tl smefrel § 3119 wiehl & e o a1 | Uel &7

fig-18(b):
Bisexual flower T Eﬁﬁﬁl

@)WWW%? )

1876 | ST 7 g911aT Toh Y€l AT Uehel 21 &, I8 TUIRTT ohi TRTEATT SAfereh &l
Z| TR fohHl Uk Yo7 & g UehY IS Ueh A U7 & 1 TUIRIIT &l &l

T Rafd STet ue 9re % Yo % Y G I TSI & gay 9re & I
& HTET JHE hl MUId &Il &, 91 39 TIE Hed &

T ST AT & TR0 =1 2 7

SMET G &G Teh TTeT § TSI ol Uikl § ARG BIel-Biel 90T & J
E?7 T IS ST A7 HT ST JHT TEIeT F §9ar 8 S BIer-Blel Merhr
HIGAY IR AN 8| B9 W B HEA Al 34 TEAAIA] Bl AT FART
TIAT I 3@ Tobd &l I TN BT HIGT U= 9T ds Ugd &7 dIevs &l
UTaa T & 37 gerdT ol WEIT &7 2l

L (e)xwer W




Y

YRTEYT 1 W& (Observation of pollen grain)

Teh 123 iT0 37 U1 &l BB 98 Saul 31d &g 91 ®d S J2ad,
T % B, Te I Bl TS W10l 39 g8 99 SUred ig A1 Bl &l TN i
SMU| 3T 9T | BT fag AT T8990 S@| 3% TWHTR Hed & 9ed 39
amad ¥ 3R W ae | Fewestt o= % T W@e? Shaul

ST TAFTINAT T TR el Ueh 2T MiHd @Es 9 9 3@ 9ehd 2
A9 FART FEIET fohU 0 (R iR A & 0 fo & &1 g s

o WTHU H febad 7Y% 9T Frd &7
feu o fo=r | & iy 2| o faem ¥ w0 3 99
T g3 99 W0 U7 U ®Iofd Tawen § 417 e
U1 had Pl T FHIT BT &7
TH% U9ATd T BT €7 919 URhAT & T H Ued

SEU & U9 o ST HIC H AU ] Tl & a1

q Tel

AT H GEA (Structure of the ovule)

JISIUE Ueh ST TIAHT & Sl AISTIE o6 Hed
YT A g GaTT =T &1l &1 Ul &l ST U% S,
Ueh AUSI9 | Ueh, &, a7 (7 G1 F 91 317ereh greivs
T AT 2| Tdeh 198 & &g | U TeH YOIl erdr
T Sl 919 3T7 6 9 W BT 2| YOThi § JHead
HI9TERTT Bl 2l

SATRERIST gOdT UTe H YUiehly EIdT © foWE A
HIIMT FAT 3TTS MY &ld &1 399 I &1 B9 a0l &
foT0 eTa9ges &) Ueh =1 19T ST g H &l & &l A1

gad BTl &l 39 AT e ded 8| T B9 3US Bl &1 F YUy &
3T § Rod 21 & 59 god [y § 99T Aieiehl o1 U491 211 8| Hell &l dde
7 R ISTeRIU STeh7gad [af<dr 9iueh 9e1ef Jfad &l &l I TATH
& APRA B H TeEF 2d &l 9% a6 I WHHNAER! a1 & oTaH &l
TYeR B &1 S &1 99T Afcrel 1 oY Yorehr § G972 &, ST 2
Tpfed 2raT & oY 98 YUreid H & JeRTu[ei &l gad &I &l

SHET RIS H o UF SIRIY] 37929 & AU AGeid eh? gl &l
HTOT e B 29 31929 &% MU= & Siavd e gard 1Y ST eieh?
U Zfecd T4 a1 &1 31d gA IhT0] Sl YUThIT H WIRT Afelehl Sarl

ST AT AT e A 20181 (1)

fera -20: dovs T grEET

® |



ferenfu fopam T %, 9% %S @0 SR W @Y gfadE v & | g
AT & Sl AT BT MU Yo7 919 A% 9I9e SHadh o FHI0T 6l URd
&A1 &l Fel W dve e Had & &

EZall
QAT AfeTeht

EZAIER §
= afdya srsmd

[Eerdr A

S A

qIAUS FHad i!

CIEIE o> HEl D9
- S

TS BT S o

YUThIST frr-22: wET YUY @ GET

ferm-21: fdas
U JRTY] I SAUSY o TY HAN 3R gAY JbT0] & SEdE AMHE &

AT FANT Bl e MU= Fed & Tl dsb &6 o1d 2ial &, ledl MU had
gqult 1Y § < S &l MUEE % are, dievg s 9 st ST o
et & ToTeh R0 T farvTe gamT Yordrd Sdd o1 T &6 & o
T YuT T fqebT 2aT &l Ush aRved Yoy § U a7 3Afee S, Tige
Tg AT B1d &l Ush ®2 STHl a1 [y Wig? Ud Heieh? &Ml Ger= eld
gl

TS YOI 1 OT &7 STEINd HIdT & A7 W A7 qeip? dbl
ety & fomo dfad 9o ®1 Suae & Bl $5 gull e % detes
(TEEIOT:- AHPH) TH-TH AU i | gR e B €, YOy F e &
U, AT 9 Hiad ®7d &1 URuHEEd, 909 95 STared (a2) & 9
Z| ik I 9o @l Gfad & & 377 YOTarT STe a7 goid: fade & S
gl @Y gl UIed H (S19 Heps AT WUSI) YUY Hdd a9 ddb gaid Bl
TEd] & 9 I SrTY] di | qiatdd Jel el

g § MUD % d16 ol %ha a1 (AT 8l YoT &l HI0T Sl
2| dINUE UH 3¢ Wd MHd &2al & 3R JErd: a9 | adfdd e &l
SU=TE | Sfrerd & gafe Bl 3R I URYe 21 6 &1 MHi &Hid | 39
4/ 999 &% gAY 9T @ w7 TS A 2

[ (o) xwemwr %W




o TP Bl § W & &G 9 fe@rg ad B
U= & a8 I a1 § Tdh STETTHT Giem a1 Yo Sl e Rt
Y 9 Uil (seedling) ¥ dgdr &1 29 ULRAT &I FHIOT HEd 2

| e -3 Lo
Al 3137'{01 (Seed germination)

A T HB YT a1 A=l (d) @ @)

eI I BT 399 ° Maid ST 37 UF | 92 9
3% TF 4leiU| 3% Us (o d% UH & ¥gul dra-ad | 39 97
el feEdd eU dife I g@ 9 9™l 9l 1 FEgHgds
G 377 THE 9T Bl eI HifoTl| 39! ol a-23
& W A BT
o 9T Gl & foTT HY TUGRI &7

= o 5 T@a 119 & Sia 9% 91 T Bl 239 e | )

&
T

ferr -23: &7 SR

far -24: goft 99 @7 SfiaT T

@) TN AT A 27

TATAT: SHdl | STel «iTeh Tot= 2ral €, J8f 94H Mues I gar &1 = 2 2
e dieii & gfode FuEe 2 2, 9=t 9ue Sdel & FEin 2 | 3 g 9 M
E aTel = 9TE el 9907 UEM did €| TR0 | &1 HIg’ &l &1 398 I Teh BIgT Sif
IS el ST &, THH &1 A9 2id &l T Hell T P &l S T Hd 80 SR

AU AT qaTel Agean faaeor 2018-19 @-




T Ugdd & a9 Ueh A4 3TU2Y &l MUTad Il & 37 Jerdl Mg Bl &l T A1eh
A A BT Mufad & 37 YU MHd &1 &l I 9 919 &1 9997 984 Hal
| 39 e MuE ®Ed

TN AW 3 S &t AT (Cell division and continuation of life)

Srae ! FEaear Sfesw HIfSTeTeT a1 S== HITSTeRIsT I U 2l 2|
feara (1821-1902) ST HifuTehT Mg & Ufques J, 3= 39 HIT
& fou 2 fen Sirar B CSimie Segen 31 aegar’ stafd iR o 94
R st & MiHT 2ar &1 T4 wiferen & Fmio § #ifse faaes
% Hed &l gfad &ear 2l
T 1852 H, Ush STHY el JEe THT F ol a9 W@
fopt T f3veror el Temtferd foham ST gur o MTeTor oY smenta ol I
BT IS %l YT bl STT] d¥e THe &I Udh JaTd ATl IHH!
HI o1 fob S FIfSTRIS § g9 @i fafer gfammea g1 Jenfen 9
FITITERT [T I 3T T8 THEAT T I qdl @l [ ISt
& e | T 7
1879 ¥ a2 Tt T (1843—1905) = fafer=1 4ted g Siwg ahifgTehtat
ﬁfl;; T THe ferar 3T Tt Tae o fd fawre g wn SR
flamming waﬁﬁmﬁ%ﬁﬁw%www%ﬁwﬁaﬁé@wﬁﬁ
T 1 IS [IATo & AT HeATer T I B AT €| T=i THT UihaT &l
T favre A T it fawiiord wam 9= & o9 T § @ o
SR A A g e A SR (9 @ mHase Tisharel &
faf>ra foram| Ues 291 o aTe 39 W S SYETET @l TS (chromosomes
means coloured bodies) T & a1 372t T fUvg wiifeh J=i+E haa
T HYEHIST Bl G@H & YA | 3% ar-ar e &7 T8 J| 39l 999
T2 @I &1 7l foh Jon S are? femr feul
faeed I (1850-1924) AW =% 7 g UfadTied 6T 6 JOREI
T AT JeTd B § S W ganT MOAw Sty 9 9 wed 1
verelf o TH a9 & gEiead &ear gl a9 § STaiioe gered @ gud
7 @ra 9 1866 T H2d (Gregor Mendel) & 9RUTHT &I I dig @l
f3U| TORE ST 9eTe &1 989 &ed § G il M 2| SISt e
T I &1 AW H faaiad &l & Tad FGatd siseetei § JORE &
HEAT {1 BITRT % YORAT Dbl HEAT & THM Il & ST T GIuTa T
9 2 2
[ ()xwewr %W




T UEE & @ BHOT HEM YEdl &l deiMe AT 29 A W
SNy AThd A1 TG BRI (TIAT 2rcl & o Fald it Ud HIgehliTeh
% U %I HEAT THM B[l & A W0 B9t [Tt THgal [aame
T U BT &l "G | US] S IERTIIeT § 46 URE B dieu|
qwg A1¢ UHT 2IaT dl MU= & 918 99 JhT9] 37 STUST0] &1 HANT i
%, 3% a1E AT | $l 92 IO B A AU 3T A HH Fiar w1 .
a1 184, 368 3a@ie 1 &1 Febel 2| wiieht U Feafer FE v |

T I9HT (1834-1914) Ush Sid Jeiiieh 7 faqures fam ik
1. T Gifedi | U &1 S & Sird | IURE Sl 91 99 &l 2
2. IR a9 § TORgET i Hen R 2 |

@)wa{maﬁﬁ%‘?

ST JHHE U dee I | 39! 3fte ggd HAr il 3= ®IeT & 31ed & WU
et I BT SUANT B H Ggd BioATE el Al Wi Il 39 o H & B &
W70 98d B o1l [ &l W Hhad Jed Tdied B J T9a ol il 6T ol 396
IV H S 9T 7 [I9TH0T I e S dFHA i BHGAY e S ST i ®
TG {9 @ &A1 57 "y J {fae #eE 9l

T faee @1 Jre &1 1904 | e arasr (1862-1915) °
FAITed foram| sraters gered @ T WeTd STTHT 99T a9 | 3
T % arg eihd gon e 1953 § S Jeae iR i fthe amT 21

fepeT 1 ST % STa H &1 WK & BIel
AT 21 &1 707 T %01 He T
oot 2 ST o (2n) BT & 31T
(n) STEREN forenfor o6 it amelt (n)
&1 S &1 T SEE 3arT A
fopan T 2|

@ R -27: whom Rosrrr 9 @

AT FLEHTY q@aTel Mg faaeor 2018-19 @-




SR TR A® 3 (DNA) i 7a-T &l e 537 Jeniel 5 a8
g TohdT Toh <Tedh HITITRIST H THEET [THTeT 2IdT 8| el JOA &l T
TAN Tl 2| T BIQIBTST | TR [T &Id € el ddfd el §
O ! TEAT AT HITSThT o ORI &l 91 9 ol Irdm 21 /==-27 &
TR |

qAE | FER M@ (Cell division in Human beings)

ST {6 3T 99 IHd & T ot fhdl 91 g sl Gea-ds 3
ohaTe 1S &1 T Jal § 9Tl Ot 2l 8 377 Sl i
M 2l &1 U ®19Ta STai § it [a9Te 99 21T & W 99d od
FERIT SEl § T8 S W7l (g 9T 2

TRt [a9TeT 9% Ufshan & Sl Uk AHd Mufd STUro] &l 1 #eM o
T 919 % B H AN B oWl 20 99 § Uh 99 H qididd &l gl
TEHI9E TTET | I [T STdd Matd eidn 819 a4 21ar & 5d 39
ST Bl 2l

Teh 119 o $% 3 ST 28 377 ARdwh i BT &l faieTd e
FATl T ST AR Houll &l BB Alhadl T [quiord &h? A o
HITITERISTT T ST HIdl & [oTehl Sfiae STare 997 § ggd &9 (120 &)
B & TEEI0 &% fou, AT STdeh! STl e AT & 37 Jod 98 78l €, dl
STTEr 1 Yo T UekehT a9 o7 7o ol 9T Y &1 I &l TH T T B8
T G BRI @l Tt &M 37 91 991 & W0 Uid & &l
216 B £ B 7O s e (- 1 1 M K1 5 e e - s | A 12 o o s e 1 e
FITITRTT 26 UebT I AT BREEI % JTd SIhaT Tel HIdl AT A
HISTHTST T SHA 7 U9 bl T gl &l ST I a9 & foh i
[aIo &% a2 Il STaEmatl &l T93i| Uigd eIl ok 39% (o0
e &l 2

M(1 hr) FISTRT T (Cell cycle)

NI TTHTST ol TTshAT Bl T [T
el AT &, AT 40 T 60 [9e T T9T BT B
(9 993 | Ao 9gq afka & I 2l) &
HISTHT [T & &I & ST Bl STaraeel
%Ed ©l 4 aad H 98 qHA 9 A9
e ST UTATed A &edr & i 39w
T fI9Ta & ST Hdtd HImatt § 9
faqvoT 21 Teh| T Fawer g dF STeReh |
G1(105hrs) WIS ErT &l
fig-28: Interphaace G1 Zﬁ SEIS LR Wﬁaﬁ e & Sl

L ()xwer

G2 (3.5hrs)

S (10.5 hrs)
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T [T % THT &9 9 ©ieh? DNA Tl o Ty &1 i 37aw &
TH AT & S BIYTHT BN GRATT g ATl 2|
S JAXAT: I DNA HIeUT & e & 18k Siaeid qurgal 307 &1 91 &l
G2 T : T8 a1 DNA UTAahid & 37d § T [F9eH & 97 a6
&1 TG T BTN [T &e? iR ol & Tl e & oo
AR H &l
M ERAT: I T [T &1 STawe €| 388 qaraw, Wearawe, uganasa,
STATRAT 37 AEEIhT AfFfed 2l

T TR % R TEY B T & (WU Uig SREERT I AR
SATTE ¥ BITSTeRT AT debrileh hl Herdl T $% TN | Srfd araties
Rgfal | 21 BRIt Bl TN ATl 39 Tl o 29 Jeiedl 1 qad
FrAerT (GI, S 3R G2) % TORE &l F¥aHT &1 Il @l o dhad Jereel
I H @1 A 8| T I8 ey A 6 R H VA HILTR 9 9N
FHAASH, U & G § 41 MR i & 2 81 g8 BRI B s AR
A % 7T e T Hebdll o [aE0T ST BIdl &l

-_
T AW A [T Sterenstt 1 S @

(Observe different stages of mitotic cell division)

ST YT &l fohe I a1 TR T3S @il Al T fa9Tee &l
[T ey STl &1 3 AT RIeu o T HISTaRIst @l
AT T o S9RU S /=29 § g0 70 STeRqiafl ¥ g sl

TR G o [THIAT T BITRT e [T Bhed & of 3id § ddid
®IITHTSAT BT MHT HId &l Tkl § SRS & 9o s d 994,
faf=1 sravensti & 9/ sfa? 9T T 7@l gl

qeTTEdT TqTaEdT
Ry -29: G fa¥ra
AT HIHTT AT (Aees faaor 2018-19 @-

® |



AROM-1: TG A9

%_
1. 1. O HEMT TR | ST A &l q°T A ewEsh § I Uk diid

@ aq F| UMY Biel &dr o
2. URLE WEEd THied Bih? YU S S s [ T Tgad & &l
3. AMHHE BIedl Be Al &l
4. TUTHETEg S WS A AW 6 gad B €, [aWiied & & dehdd
gaTd & (hae ST HITSTHRIST H)
(I F&T ST favTes & S TUREN &l Siedr Jei a+di)
2. WA 1. YURA HS @ SR T HT qeFEdl qcel i SR Farad & A
o fdg Tebeg & = A 2l
2. OREIEE We HT UL &I 9U% BT ol
3.99@EAT 1. Tohag JUA @l [a%ay R &0 317 SThid &id & Nah
HAEEd U 9 45 &1 9r | de o &
4. ATAT 1. AT &l TS gl & A T g9 & od &l
2. THHE B e Fafd Aides a T 2l
3. BT el TAfd BITRTd a9 & (0 dehd=d & &S T2
T wren Mt gered @AW & fow (90 ar i fereRtet @ et
I % [0 (Jg) He? B AX Tgsd 2
4. TeR &1 AT § faWIioTd 2T § 3R B ST B [FHeE Ry
ETAT 2| &1 HITSTeRTST hl TH0T & 2|

?ﬂai@ AT (Process of meiosis)

TN faare o | SrfsteRtett & us AT ufhan g 7, SteREh
[T @1Teh Ut | thae T o 10T o STTd &1aT 8| STERgE faure
& STERTU 2| ST fa9Tai ol TW STaRall & Sd, STieh ISt ST
IR [AITAd 2l & Taih dhad Ueh &l a1 [AIhad aid &l ST [qurs &
S 3Te FHEE (A % JHM 8l & U3 UG J8] ¥ SEiurd el

gafaer 1 qeqraeer 1 o S’/ s
R -30: Meiosis forsy BB
Gy e |

| ®



2 E| 3% AfdRead ORI Ui ®igel § 99 faaia g gl o 9n

A BT | T[URET %l HEAT STk BITRl T STl 81 A1l 21 I Ueh ot

210 2| (R TUrgsl @l hee Ush He &aT § A0 29 (WS @l B

fera @ed &l

o 3T TEHEEHT [AqIaTT 7 37 AT farara & a1 Sfav qEd &7 (arfedr
g7 ferfigul)

o [T JHE HIIM H T BINAT & UG I TE&IT 7T 7 & 1 T F/=7
BT ?

o I GiRI% JAT AT [HHT Held ®l &F THIeT &Har 87

TR @R (Reproductive health)

o YT TIHIT 7 [Aa1E & [T BT 37 @SHI & fora 21 A1 3717 @Stear
% [T 18 A1 /41 [Hi9ad [ar?
o UF IT & gl & qIe [9719] T Bl [HAd &7 & qrETfTs Saerdd &
T AT UHT 3FHT BT 27
o T THIT T SR FT dTqd 27
o T 37T FIAEIE Bl HIdled H7 17
ST foh 3T I #, wiftes gt ue MR ik ® oY a8 A
IR JaIe & AT Tl T&al 2| SHIT H& Gl T «RTeh qrRaeadr &1 ®
SiHad w9 H IE 1Y el © 6 290 9RR a1 79 A ThAetl & fou qam gl
Tz 19191 ST 37 Sl o 9T 9190 o [0 J9 el 21T 2| 89 &9 M
F¥d & Toh BURT SRR 31 A9 39 a5l [Tl &l (91 qra? 29 9531 &
®HOT 2 [T U & EaTd ol S9d ®d &l & w1 HF SEe Tt B
&% o foiq ol AT 29 WY 98 2d1d STA1 Sl §) 9Ranas gant {9 &
forT 3fr f819] S % fIU STerT gard &1 9ehdl &l TP 3 ol Jemat
TART S 92 AHAM 3 %1 419 &1 el &l THT aRRf § T2l Mo
M emaga® &l
T8 ™ H 9 UeH % 29 9MF @& 92d 27 9MF U=d & 3R I
fafyT= Areqq § ush Al o g8 Afdd dd Y TaId eid & ¢ @i a
{ohal | &1 SIRT BT SToTeiehl ST &1dT &, I 15 S99 %l a1d 78l & 1 e
IRT A FhAUT AN B el &l 3 TAIREAT SR MEEed S SiEmg
TART FBIA I 3T AIDS (U FcRTerd AT HAL0T) ST o1y
T AT AT Bl

fa-31:

T Rev
o FHI T faury G AIDS &rar 7 fraae-1

I AT PR A FEY AR, HhiAd g3 AR, Hehad T HARU AIDS fRaq
AR AR AT YT AT § IHp 1919 § Herdl § |
o Sz e A 20189 ()

® |



®Ed gU STd ST BldT € b ¥ 9a | 31ty ueer § & HIV gad

I AT E| wETEAN T & AT 2011-12 9 29 U | 24

@ HIV gad 3711 910 70|
HETTSg, e 37 T oify mest | ufd 300 a3l | Us =fed, HIV

T difzd &l 72T 2
AW Uid & HIV 1.07 99 w7 § 37 0.73 ufaerd 7 § € off e 9

TH Ul Bl AT H Had S Bl oY ueer § a3t | (15-49 av)

0.90 AfasTd 3R THadr dfzeat § 1.22 Aidsrd @ 7= 2|

I Toha, ST HaY 3T @SRl &l awhdl onfe $% UH &e Al A1 Uid

g HIV & %ard § qeayol e Ham 2|
T¥pT o Ul Rerama Tuar &8 @ Anti Retroviral Therapy (ART

&5) HIV ARET &1 ga12ai &l 3afd &I % 0 191 &l Fa7e § AIDS

& Ufd ARl @ & [T Ud 3= AIDS & @d? T 92 37 @& gam

% 10 TafehedT Hal 3 @R, qiRdiid @red [urT garT AIDS FE=mr

R S ASHA (Accredited Social Health Activist) 3f7 ¥ &

TR 3fe o9 fafay wrisd At fed o 7% 2l

o [HUT W w@reg FHETT @ 79 T H HHIET BT ST Tt
HIfTT 5 T977 § HIV % @3 gd &id £l

o THIE BT it UF FHEITE FUAT &l FT AT 39 HIT B THLT
HIAE? FI?
gfe &9 =1 €1 T T Sie QIell 39T €, a 89 379 3119 &1 &3 ad

wﬁﬁﬁﬂ@rwwﬁ%l
ST Ao /3T ATadl 9 I Hae | 7|

o TN H ®hg THMRIU®! & Y@< B & gaeig Hl I8 ded? e afe 31
e 37 Hfae Sfrae Siel o)

o IS 3T @I & a1 | T UHN & 1T bl oIeh? BIg 9T & ol fhall
AT U STeFe? o YT AR AT hydl il 37 Afg 9T 9 ditsd
Al T T8 F 3UAT TArd Beard|

THAEE qgaﬁﬁ (Birth control methods)

Tk A (AT | UL 67 I &79dT SH9M &l &l THYR 3 &=
% 9N 3 A9 SFT 97 7 U9d B € 3 A 9% 39k U J9W [El 2,
A1 THHN T ggd (a8 Aehdl &l SHIMT ST THEOT &l TdT &
ffm @2 qiie Srome o 77 E

U BT TTeheh? THEIUT T ek hl JThdT &l MY ®ed &1 &g 91
SYRIOT AT THEA S THEWOT Bl Ahd § RIS dEard &1 TS
TEHAl %3 T &l & AT THH Sl AT TEY HI5 1 SUAN &Y qohd &
RIS TUHRITT 9 HUSH A7 SEWH hY IYANT H @™l Al 8l F

L () xwer W
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SMET @Il W T Bl €7 HehT Jd1 @
T

AR W AR & Eha (Action of saliva on flour (ata))
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Al Bl [BEEY Tl HATCl TaH STl 7 g S| 38 $B 48 ard
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o Y% farar § 4 UHT & gfkar §@ 7 of &1t &, 5 89 YIS JEr

Hd &7
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fig-4: pH
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(Testing pH of mouth at intervals of one hour)
3 T T & €Y 9 9I0d & TS i 30 91 & fou gfem)
FT 39 e H {1 U UI0d & BETA Bl A1 T TR I haT &Y
T £l ZH BATH o I B Hh T IIE H AHT G0 3R Ted TqH!
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U UG I AU (o8] 1 &b I & AU o1 HIT0| &F T HH
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TAAH & W H AT (Travel of food through oesophagus)

9@ ZART 9 & @ & a8 98 JEAel § qgadi &l
o YT B [T H @I T 3T 77T qikd & &7
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(Making a model of oesophagus to observe how bolus moves forward)
U% SR AEMGA & gd & ghSl Wil ¥ IEH Uh a1 & 3

SIU| SIS &l WA AL %l F&d & [0 dd @0l e H do il ST

STl 319 39 el &1 ¢gd & 3ie? ghiau
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Il | A GTI@V?IEB il (Peristaltic movement in oesophagus)
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(W ST e g 1 fovw v e o T A A
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SIS A e ) T T i s 2 B s e < = o1 R | M 4
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fig-6: Peristalic movement of bolus T &7 T 21 U & g qforay § &
Al & HIa W 9 g 9™l el & SR J18d W ¥ waad Ji9El gl
Z| U % 9 g Ut & Hpae AT Bl @d1s gedl & 3 o
I &I 37 T HIar 2| ereed Uferl St U % S Bl §, 39k Sgad
T YT 1 12T dedl © fTos TE 61 98 90T J=f I & 98 Brel &l
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HaT Had & (3 39 a1 | U907 & 1™ | 9l eFTl) IE s
T 3R @R Al O & MEE § B gl
o ITEEAl H YT & Fied &I T S T B Err &7
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SIUINE] ('1!35 e iR T Eﬁl) (Stomach the mixer and digester)
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fig-7: Peristalic movement in stomach
TR, A T A JuuT:STeY A % TTCeRYOT: HTZH el ATSl W HET &
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®1E U9 el gdT [USIera™ el & Bl hl 29 STHIT &l =Ihd o
freell & AT &2 Teh & SHI ST T ganT Jtad 37 o gierd
78 T 2l

A A ATd aF WA 6 T8
(Travel of food from the stomach to the intestine)

SIS § Hepe & a8 31d WIoe Udh g9 Sia 9207 &9 747 € S Brel
3T § TE9T AT Bl A o AT | UAST HIAT &, a1 T & ST WE|
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AU AFY 2 AT &l I SFeMNEeh Ui, qoha AR BICT SAd @l Ry &
M ¥, U9 79 3R 9%d UeRed &fdd & & [ URd &l el
a9 ddl 1 BIel AT | Rod dHREe garT SEsiyl U Fa-d Jishar ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Z| BIET aNd @l [afar had Bie U Je1d &l Ud9r B &l .
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02 cad 3 ﬂ%g‘!W(Paper tube and folded papers) .
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TS %l BIC H (A %I YA S0l =T ST UHT 2 qehel & ¢ 319 g4 20
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o T2 ZU I & &3 &I 79C U FFTA H o g &= i
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(Heredity - From parent to progeny)
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ATAM-2 : YSTA o T9F &M 961 § Uk Uk Hgch Hdid H Jgdl ey
T AR HEd? dqdqid & |
AFAE-3 : ST BT A 92 276 T SHI g0 T SAId @ &1 29
T eI hed & STdih gEvT Sl e el 531 T4 07 hed &l

9 WU {6 Y’ (T& ST Uiel 397 7 h¥eh) THTEhTT Hedh & | 3T Y
T & b Y’ 37 'y Sl Uep T fHetep? o7l & o Y’ uvraeery &0 | Y Hew @ @
o dIoT BHST Ul 397 & 2 |

AT § U7 TRV 2 A1 FNie § U e 558 A G (Y) P eenntion - Cross

Teh 9IE TSI 87 (y) T B | o1 Il 9e?d &l Si3l gesk Yy 37 de 3 o pollination
AR THT He? Ui 20 @ifh Y gedh THTaht & |

............... dret
NEN @ .

@z ...............
@@@%”5“%@ Y Yy Yy Yy o ()
YOyy
T He? o U9 Ui € | (F, JIel) 98 @& Sl F, H =9ed g0 d AT 3R
S G 78 9 07 | 3Y BH YT ST B a9 Ha | @

TH F, ‘ﬁ'cﬁ ® W WA (Self pollination in F1-Generation)
U BT SISl H I GrEl o Bl H = WRI H 9 3 diel &

a1 | Yﬁ?y%wwjﬁgﬂzﬁéﬁ%l N--

yY o Y{f\r Yy Y Y EA R
? YY v vy Yy vy 1P ¢w .
@\w Y?% g” ny W y vwWw

GﬁYYYy,yYaamyyéaaﬁ%lsﬂésaawﬂﬂwéﬁ%ﬂ
YY, Yy, yY -yy & Tobd & I qHI THM ST H & |
Ehgﬁgﬁé?ﬁwwwg@TﬁYY,Yy,yy aﬁ?yyﬁ?a?léﬂ-ﬁw
T8 Y & a8 9ar 20| il a9 9 Bl THE S9TEET 2 2
1. YY @ 25% 9 el 2
2. Y y @THT 25% 9, yY A7 @I 25% 9 Ui 2
3. yy T 25% &9 El
% 419 F 9l § 9 feed § 99 9 19 919 919 € a1 §8 8 3 6
A T ) N
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AT T TS E1dT &l 31d: &9 aTedl |80l & ST U7 STidid @alul &l
MU & %7 dehd |

HAE &9 (Phenotype)

el Uil & T H S g8 del § AT 6 eI § g% @
75 A9t GieT diel ITE e Tl Hed & 91e 37 25 99 &7 ¥ | 39
N HIUH-5EY (IAEA) Hed & 3i7 39 AT &l &9 Hidd &9 T 3
: 1 o7 Ushd HIAh YT Hed &l

g Tk (Genotype)

ATl & TFAR 75% Uil Hed 9 dhad 25% dral § 6 F 9
AT I8 T Y Y &l IEEA 8l 3% THEY (BIHl SETH) %l A &l
6! & 50% drall o T TIEOT o GROTH TOH el & T a3 o
g He? % 1Y Ted g0 3% [9uH B9 % FATT Yy HEl A £ |

T % a9 Y Hed % UL B gAEe H Y ST y g Hehe dl A &
ST 39k HChl dl UHid 9T &l 37 ehe RATT &l Tg ThF Hed &l THH
FEIE 1:2:1 I Ushd g Uk Had &l

= WR A F, el & 9 "el 9T B ¢

S
Y4
3% >—<x
Y\

vy YY§ W YL
(=

TS

yIYY|yy
2

Y|Y
Y [ YY|YY Y [ YY| Yy
YY | YY

1

1. YY He? & & WA ¥ &6 had Il YY Je? Had 2l

2. Yyl yY He? @ WEH H @THT 75% Ui Hed 3T T 25% &Y 7ed
e 81 92 Rafa € 2 & 99 e o9 3: 1 2

3. B HeI H Uek yy & Ed & Sl W T WA U had &Y Hel b Uy §
Thd & Thid | &3 T ST-3T@T A0 o THER 2Id &l 1 29 29
ORI el SATer fafe=T @equt el Ueh T1 weh? ST Uk § 31{ereh =i
& AT Y Tqohdl & 7

o 20 AU § TeIH Ueh Uec o H1 BHT TehedHT bl T &7 Tehel & 7
T HUgd & UGN T (o UebT? AT {ohal ST Tehd &7 I8 a4l &1 Tehdl &
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| ®



9 &H UH AT Al GCH b -3 TChl Bl AM H W@ ©

1. HeZ & 3 Ui 3i7 &7 & ufdeds ga& Y 37y

2. He? & dial & M 3R ‘R 3iF Fgoer ‘v’ ¥ fafed &id & 7e? &l
A 3T 3 9 37 (YY RR) (SJE8) ®T G601 &7  FIER (yy1r)
(129) ¥ &I =l

HHT He? o A1 el A @ Trer a47 7edl § ‘g

gedh Yy Rr g

YYRR  yyrr

l On cross pollination

Fg 9 T (Y geF ) 37 A o gew
(R) Tt @eq07 2| 92 Gl & Tt 7e? & dr M
S Gl BAT| ST I 91 T TIEI0T 2 2

YyRr (F1)

OO0

Selfpollination
3% gAY YRl % a1 F o $® ae e [oeH l

T 37 9l (YyRr or YYRR), &% &1 T 37
&7 (yyRR or yyRr), B diat el 4ol (Yyrr or

Yyrr) @97 3% a1 FHER e 8 (yy ) |

o % Tl A g &7 Ficgid 4T 8RN

Huzd o g9 fob 997 WO &l URRA § Ud Sirel § ol S9TEr |eqo
geeh B1d &l 39 M99 @1 @as 5 (independent assortment) #ed £ &6
TA% Y H eIk AR S BT HeT3A § O B0l SHB! AH 7
SEER IR GIUECE CER el

HUgH J TCCIRI0T [T Tl Uiel H SISl Teh i 3hTE Uieled Udh @il &
foT0 Uk 1Al & 377 SISl | %l Udh Uehe &Il 377 T 01 T&dl 2| Uehe &
AT TFAA 1 TR HE 81 T8 a1 TIeC o7 o T Tl &l FIger=
I e =

M & 97 Hel Th Tdeh Slid o U1 Ueh SISl Uleldl (I8 9T &7 T weTal
hae U SIS § &1 BT &) Ueh [a979 a7 o [oTd o1 &ra & 39 Uk Uh
T /1T SR YT F w99 [ g Sl Bl Y8 @l Al 8| Jald &
U Ul T S SIS &1 & 98 SHehT 31991 UehT? &1 & ST /T 927 U I
T BT 2l Sl % T 9N H a7 9 % ®l 39 fae ufad el 39
g &l Hu=d A fae e (segregation) T FgHTT a1l
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T UGl & Tl UGl &l BRAARd & dTel @efol &l F9TId e/
SAFETTYTe @01 el AT €| 30 T FB &1 TeIIH 20 HUSd &% Hed & e
& TANT § o
" Rrarwema -4 Lo

- BAG ‘A’ vz 2 gl % fageid @1 wE %
ittt feparehend w7 £l

ETE qT

1 2 L sadocuiad O o s oR - 4 ()
b)2 F.4I. @9 1 T.91. A1s A€ & ¢hs - 4 (qM)
C) oflel dc - 4

R) 4 d) TE Te - 4

e) d1¢, ®hel, ®hd U, UE, 21 Al

[ - 9 W 2x2 #e T A @ omgEr fued ofw q9v % Ay
SEIEY!
| 1- Hh? B (FHI0 TEh G ATH)

U Wl 37 BIEl e § § Udd & 4 T8 o o 3 3% ST 2
7 H 31 fear | Uk 9 4 fies (2 long and 2 short) Tk ST H & | Uk
T A 7 1 UG BT & 377 B A1ET &1 9fdHiee &ar 2 | 3| ey
AT T H UF el AR BITH & gl & 3R 91 W 1 W 3% U&h
AT T AT T Ul Tk T FARIT HIT & TG b Yk 477 @Il el
2 & | 91C 3% T Rgd & A2 § W A &l 21 Tohdl € 1 Seh!
= Hae e, & @ Rg®, Us @ l i U siel Red, & siel e

3T UH @M H AT dicedl % A (69 UHR g & IfEu)
o T gefcar B FAT fabar &7
o [T WAl § U geT @aT ST Us arr 27
o [fabaHT Tl BIEr yeiedr @1 &+ &7
o T% UBHIT Bl AIST & TG [be=T &7 IHHT G foba=T & 7
o T W Y 3T HT (Bt b &7

3T T T Fei o AT W WA Fehdl &l Uefedi 3R gl § T T &

QRO %1 T BT THE ST 7 TN 7 STaed U § a1 301
AT 37 YT T BT TIT hifoTd|

[ (176) X @ SIFARIE - AR | qAH



AA-{UaT | Gwdfd(Parent to progeny)

Ueh AT 379 &7 o THF [l 2| Uk @Sl [degped A9+ g3t &l
WICT AT @l | AHTE: 89 UH 62 GAd &l I8 STt SanT T
H Al &l ardrd &M aTd @&l &1 9o 2|

HUZE o ST 191 & 3, a1 dhad, a9 &l @dig o 0T, Ige 9l &
FSTT 07 2|

FIehT GATT T T STIAT HATT Bl SEATA0T Ml HEArdl &l

T2 Tohan foras ot difedi & difedl &1 ewiand o A €, Sraifern
el 2|
N 9 TR Te Eia 27 (How do traits get expressed?)

TS o UNehedAT 0l o Sk AeIul Ush SAS] 9eeh a1 ‘Ufdd’ o aRT Jehe
R dT ST &1 (T3 0T o Uiceall Yencd) 3Td Hed & Udid &l 89 ST & 1
H ST &1 S (Gene) AT 37: S1.04.0. (DNA) &l Ush 39T & S Sid
%I T IS o A9 H =T AT 2| T8 S 0T ST A& & HTehed hl

a8l
@)wmmﬁ%?
af 1953 # HfEw % A HEE GhE q S aieE F A @)
g &1 T faeor S | Thadr 9T &Il 3= DNA ST &l @t &l Al
AR diel S fEd €1 39 aredl diel & a1edl efd STl & I93TT] i ®ighe
SUSLST % U 68 § =4 J a9 &l T9% IEEH H &9 AEeret AT &l
SISt @0 Bl Bl T WE AEeeTT AT TS, @i, OiEEe 3 Ay
g O [y ®al B FaRed B E| ‘dieds don ‘T’ @, ‘Behad ST 9id
fdfwehe & A9 39 @ & W0 Add YIEnr &ar 141
SL.UA.U. 9% I8 TEEH, IO &
AR &ar BlEHd aEe § sier
1 AR S % BT AEor H e
| sifd, B T @ % sare
| S% % S1.UA.U. % TE—G G
Y gl Y 98d e H 37 aRatdd
21.09.T. & 0T § Tald & @eon
Y 3 el (9T ol =T fafaer
SO RO R e o 201800 T
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“ﬁﬁ | fer FHeivon (Sex determination in human beings)

Ry % R . BH Y WU, AU Sl (HIAT-an) & e
o Uit TU 2| 30 ST 3% foh 29 foit @ feior foem
TR BT &7 HFE 97 i &7 B9 H 23 IS (46)
07 G U A €l 39 23 SR H § 22 5 07 g

ey e @I SESY Hed &l
l >< l 3 oA 2 T e s o g
T AT AT H IS ST e Bl & g3 (2347
07 G- TAH FRAT &l 39 SIS % 7 g &l
T % B &l Teh TehT? bl SHb! HIaT & 3T
WX A I T E aur @ & Y | F EF
IO (shrete) "ea (ferg] ) fe @ et
o Al & E| Tl § 39 udei™ % & o7 9o X
e, = s T o Bl § (XX) T H ush X 3T @ Y B
= \ T 1afd (XY) a8 TR ST &l T Hhiem o
X == #1317 o g o E A A ame e
21T & (T STEIEA0 garT a9 & ofd: I a2
1 e U T[0T I ST 2l) T T4 | haw
X 707 A € & Wi 7/9ET § I FHE ()
1 YT % &9 & FUid XY &% O & &0 §5
RTINS X IO 3iF o | Y T[0T I B 2l
qig 1 % 3108 (X) Bl MUFad &I arar I
(444XX)  (44+XY) (444XX)  (444XY) (X)é)[ 31 A1 Har ﬂga'?f BT & S e g1 il
fig-4: Y U g Bl Al g ATl S XY B % BRU

ERIERCECa R

o BT XU & 37 98 37E Bl [Hufdd &7 qq 47 &ar 27

o [979] TATT BT o7 BIT [Hi9TeT war & 7rar a7 fuar?

o T [T f U @ B? T I8 G & TUIET & (49 B 1w 87
o T ATYH THI YO 3T9H HIAT fUar & THA &7

@)WWW%?

Ciued N "E\?ﬁ cIRCI T (Discovery of the sex chromosomes)

IACT Heed q21 UHE &¢ AN 7 1956 F Well bl Feral (SHITEAT-HATRC?) 1 STea
ol 29 AeRdl SITEAT H o @ (ForT [Wehs) &1 %l W1 o ST 0T TN T 14 &
2 1 TAAT Tt 39 Jeivenl 3 ST sl STaifsten 97 forar gde & e

[ (178) X =@ AR - AR /A
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SHd (Evolution)

St § ISt o TR faf=Tan faeiad 2l €1 «iie goee 3R 31U,
! afdeia (1dT) a9 & THT B aTe 9RadH () & 60T Hdid &l U6
G | f=1aT Uehe 21l 2| 32U &H U hic (died) &l THae ¥ Hhidd
fafw=TaT &1 e1ez@s & &

- S —
died &l ATEET § AN (Variations in beetle population)

T T80 e Y9 9 died &l S8 H &M arell [a=Tar 377 3 T4
1 TS ETeT0T ity

e e e
A nnn Aarn Aars A hks

je ge Je g
Y 1 K 1
l

je ge Je g

e ge e Je g
e ge e de g
X 1k X

e 3¢ de Je JRIe de Je ¢
e 3¢ de Je JR)e de Je e
je e de e e 3¢ 3¢ 3¢

o %
o %

* e %
je Je g ge
je Je ge 3¢

fig-5: T ST Rfaar 7 SEEr 7 fafiran

zH dicdl & Uk T9E WY & dhisd &Id & of ni=di § & graal T
TEd €| T Wi IO o HIT0T Ikl SHHET dedl @l ey S99
T | i STl &1 H4H @ifTU foh iU @ deed &l @1 Wd & oy
T T | HHT AT AT B

T 3 Rt @ fear $ifaul
IRRAM-1:

79 PR ¥ IS & T9F 3§ {=1ar ol # 3f7 U died @ &

T & 9 &1 I 2l 2l
» »

i&a&a&}

e | S
A 5% A A

je Je 3¢ 3¢
e e 3% 3
Jie X 2 1

je e 3t 3
e 3o 3% 3
1 e 1 1

o3 dts

e e 3% 3
je e 3t 3
e e 2 1

fig-6: @ 3 & diew
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T2 21 died TUHT Ffd Bl 237 3 <1 & 0 Z9e! arl §ae &9 2
| I 3T &7 hIeh i el 3 d (T W) IEMAU 39 27 dieed &l Tei @
Tl Tohd AT ISl Bl 36 Hehd & AU 32 @1 W & | 399 IR 2l &
foh 27 dieed ol Tt Sfere 9 e &l Al 3fF @ diewd &l el HH
2l S|

dieed | &7 3 &l (9101 3T % BI0T 3w Sia b1 o1y e STafd @a
diee I 31927 &7 dieed &l Sirae Sarel grierd &1l St Yhfd 5 I 93+
TeRaT| & I3t o AT ‘Wi aa-’ 2 TH1E <@ Hehd ol [T 37ee iy
BT Tl &1 @I diced bl &1 § &yl 2l S 37 &7 dieed &l 3
1| ZHHT RO BN {6 I dieed 39 afaior & SEd e & &I
ATl § dEd? FaRYd &l &l

TH Teh 31 AT &1 o &l
Rafa-2:

T g1 3 § GREde SNAr € 9 @I o T 9 Uk died &1 37 Aol &
AT ¥l T8 e died ot ST9AT 7 STAT Haw 6l adl & ey 38l qel
ST GTeT STt &1l 2

:

e e 1 1

Elephant

et
l
3 3 1 1

je e 3¢ 3¢

e e 3¢ 3¢

e Je e Je

e e 3 3t
jed
l

X X 1

je e 3¢ g

U A dieed B 97 @ dieed & A1 §F qohd 8| 3T BIT 2
S TR % diced & @1 od & df 39 aF 3 gead 9 9l [ dieed @
SHae &1 @9 Tl el S i 2n &) dieed & ded | <@ ol
TEE § Y | ST @ 37 $B A dieed 2id &1 Hed= T shiferd
foh U 21201 & UF o e 3T o HIROT SAHa? dieed 91 A1 & Fa 9 35
dieed 99 AT & 9 it 6l 98 Ao g 7d i dieed &l JHEeE §
iy Y gafer BRft o Sifereay dieed Ji| 3 % SR ofd: ®Yl gdedl &
BT AT & PB oI | IREcH ST &1 34 SiHies (27 (A1 9Rad)
Fed &l 0T STH1 B9 A & Sl gar MEld 2 gl
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FH U A RATT 1 [Gar &l
RATd-3:
B & B * ok A A ok A B & B
Al (o) o ox| L ko
e e ¢ x kK ok K e e B¢
£ f & A & & A & K £ o &
fig-8: FUINA e

Ul 2 Bl S € dleed h BRI Ul THId Bl § S dleed Bl Wisi T8l
ATl 29 9T o %A 9ITUd B &1 I 9 H HHI AW & 97g ITh S|
qeTel § g U el BId1l H® aul o are 4rd I G 1 A1 & A7 9
97 {7 & ufcrar & wéT &1 St gl

o 379 dleed @l RYld % fawa 5 &g &/ qrerd &7

JUATT T 3R MG AL qAT TR

TN g BIN3AT & a1 § =l bl A7 foh I U9 e el o1+ ST |,
I TS TS FHeiehl AT AR & STl 6| TS q&l & o BRI dleed &I
T HC TAT A7 Ih! g BINET & S.UA.U. § Y gecd J&] &Ml 37 907
&I WY TS A0 el & S dleed & Yl diel TaRT Swdid Ja) &
ATl ZAWU e &l $B Uifedl Y& Te- & HIE HF 917 ardl e 92 H
S FA™ TR 9T dT@l 821 I8 URade [ &l SEe?ul el & wiilh 39
g1 AU GGl Sl B&ATdRd Fei (6T a7l T SHadl | o aRedd, T
I o SI.UA.T o R Aled el by ST 3d: bl o SfekTd Site &
TG UIEl Bl BEATRd el &ld 317 2949 Hie fasm™ 7@l gl

SRS (Lamarckism)

T e e W FHErd & fob gea o7 A Sl @l Hee § B
e TEl 83T | O qufete |k 9UH e O e [awrd
T AT | S T 6 2 3 e e & P o
g T&307 & THM Y&l NN YHad 92 919 &l BHI M /ISl & SHd
Z % HIT Ih! e Tl TS| 3w Gifedi 9% I8 HH I &
I fSTRT @l e 3a-T @al 1 T4 8| UF @810 S ofid % Sitas

Jean

®

Baptist Lamarck

Il | [Ieh{ad &1d & 58 I T 07/c8T0 hed &1 @H i = STgA (1774-1829)
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AT Teh UH W07 SFTET Ulel ol foeTad | 80 I1d & 3fY *ea-y
T AU % M el ageid gfdared feaml 3qe 3areeu
ST % STl U1 QT e bl @aTs &l
STEd FHA 7 gl T 39 e & Y& & o 94T ol
T ®E UiTedl deb Iel &l I% ®Iel| I& 9T {6 Aiar Hdr &l %
el B 97 9 Ha™ Mg I8 % J1 & UeT 85| I fhar difear a@
eI W i Ui | I aRad Tel 3Tl 369 WHIh % fger
9 o fawia e THee gan T |1 e o 9miiYes aRed d9gTd e
T R orgfa 3 daf @1 s T T
TREFZE (Darwinism)
AT ST (1809-1882) 1 Whic® aa+ (Natural selection) &1 AHgH
g TdTed fohd A1 e a1 [Hedr &Heam ¢l

I BTE b1 T 1809 F 70 H 521 22 99 &l TF T =M 97
fag 9T &1 YHOT uTa a9 e fohaT| I9eh! {999 Tfeqor JTer & 9™ HMS
AT 1| J AT Sed Aled e Wl 9T T0| 37 21 % 9 SR
STl ol AR T 312 [ohdTl S 3T SAMIal 317 THTT Uehsl
Ul

TR T % Jferdl % SfH H Hafed Us BiC TYE @
ST ¥k T foh Ih! Hoam | fafeern 2| U uferi & 20 998

ﬁgl-;z;aﬁjsig% 5 i o1 AT T SO T % e ST o
(1807 = 1582) ST, A A W @ G AR & AEE # e 2l

e G {1 o o Ueh T8 &7 H Ariteres (STareitoreda) qRees &

o

T2 AT (F1) TR AT = SIERTET U (ahfera)

X e

fig-12: Some Darwin finches

2| T WG &l 29 919 H 29 Te9d Fel §Ul TR SHd 6T 6 Bie Ble
TREHT % HIROT F% URa &I & ST 92 Jedd (Malthus) & FEeid a1 i
TS T AICHH Dl G CTAEEAT % [Hed W Ma” % M SEn
TEET § gae S {9 (1,2 ,4, 8 ....) % FHH | 2l €1 3T Ao |
JaT TR faee (1,2, 3,4,5..) %9 | el 2

AFATSEHT - ATET-TUal § Ha




= 9@l W & 9 1o &1 Wdids 999 &l e foEw
S & & “upld” & 98 wal € AR Mg ®l ' {6 B 9 S Sited
72 AT foh=e FTeC &7 <A1 B| AT Het™ & Ol Tobd &l (Faiza % fhewe)
SO @ % Sie S Ted €| Ifg @efor Siie % o Suaniy 9E & ar

g I & AT q97 qAEe § o« & o 2
“3TRS T aid J s w9 § ey e 6 aefas a3 &
BT TAT UAIAT SHIAT & TETEI0T o [T &9 dieed & AT | 3@T [ o

See DI ZART & 3R @ W0 FA1d & | ZANT @ Seed sl T 4R
ef1¥ W Bl TIT d78 TET & ATl 2| fobg @ &1 2 dieed &9 afaat § By
Y& % BT DI T a9 T & AT Ieh! HEAT HAIT: Tgdl Al &l Fal

TTeh{ad o 2l

i 3R == Hm)
99 H &7 U & (2701 & STEH ¥ Uh U & [&701 98d I a3 Hohd €,
i T UBT %, IAh! d¥e wel a2 urd| e 3 97 9o & fou 39w Sen
HTd | HEIAT BIOTT {oh 6T Tl o 2701 a9 | Siitad 78 98 3f iy Tad &
SIRAT| T ?
fiy=Tard 51 S % o0 Suanl €, 9 991 T8dl €, Sdih S SuAn Tel @®
T 9 B A &l STae % [0 99 9 § 99 S g1 E 1 argdr ard S
& (There-qem™) Slifad 78 91d 2

Ui TUANT deadi bl 1 <dl 8| Uik UoTid as! &l § Tdid 4al
el &l HAW | SMIET FOY 2T €, HIoH, W J97 o aigei & feu o
Tl HId &l I AT 2 (Sae ard) 98 ST 2|

& &, “‘ear-a &1 Sl dohal &1 3G % BT by § S YTt
RIS
ST 3T 9T H ST BN {oh 3Tl § § $% T 118 q97 5 Trg-1919]
& Sifad Tad &1 39T el § I TETeI0l o d1Y CeTHaraT &l & Sa’
A & fo10 gl i
HaT | A A g
1. U S TYEE &l THE § $B (=1ar faeid 2 € ofr 99t e
faehel T9™ 81 2|
2. TH=ATT, STl ST JaMl l faRrd § Sl S 2 |
3. Ueh & &l GdMl bl IS &A1 § AR A9T Aa & o0 T99 6
U9dTd ‘UHld B SEl B FI BIA ¢ |
e (O B
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4. STg-fagm, % gead S § 997 99 J TE86 &ld &, 9 1 e hid

e Sitad 78d 37 M 3O H7d & 317 Jeed =Y 9 S9N defor
qTed STl bl T &Y Bidl STl & |

5. FAadT Sl Stited aadl €, S99 SUART @207 A9 STl Tt

?ﬁ%gl%%ﬁ@aﬁ%ﬁwﬁwﬁwaamwaﬂ
|

6. TATEUT § g GEdH STl & o Sid 319 39 &l Adieid &2 & @0 55
SR HIAT & HATT URatdd IRRAfaar & AT 8@ ¢

7. T 9T % G918 $B Al H 34 eI geere Udhsl & S & o7 379+
TH SEl 9 ST [G@e & R0 88 I 3T Jolta (F1ei) 9 Jehd
g 29 1 TS % AT U1 I USATl o @equn o gare {9 2 2|
T I TR TAIaal 391 TR [aeiad g8 &l

8. Tt Ueh AT B arel ST ufshar 2
=Te & ST &1 I $B JMIU § 3 ZHeH Aid 4l g3 8| 3% J

EEeid I, SE Hewuul [Heeid, IaRddy [edid 91 Feiad gu &l

@weﬂmmﬁ%‘?

e ST 3T Tehs T dicidh & 99 9 |

AT 1o & Aiaeh § f99 999 faerd Heeid 9 &1 a1
3G T S Uehs T dicldh ol Uh Uo7 9T g1 foray Sweid
(TFEE ) Ueh SIS A9 % 379 3722 a1 feraor ST &l
STeA THH gl & 31U AIEdwh H 2 & &7 S99y afhd
TU| A8 § SET 99 S d7 Uehs dicsh - gad =9 9 TThdh
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TTERO: SMER % &9 § @ Al &1 I EBWR & 950N &% ®ROT &6 ST+
2 G 1 21 O (= e 1 = S o s e e e b e | o R 3 e e T e
qphd, Iab AT TAGBS H 9T 97g & AGGULI IrAT 7| ST T3
i ffug & fag@wor feman Tl ZH1 dve &l o1ega a1.al e Fawier e
% Ul o T qGT gBfadi & ar ¥ f6ar =1 F EBWR H 30 6.4l &
T T Rod 2 37 &9 Teiud 99T 21 39 a1 STeZaHl & 9Runme § I 9
T4 5, EBWR % 98fral § a1 T &7 "l & ol 9 3ifes oo
TR AT HH Tihlord S foiu= g T2

27 AT HSel ST U1 o FHHAT &l dF gl | foar @l a9 9d (pre-
monsoon) (FTEI-HZ), TN e (SA-FAda) T4 a9t q9aTd (Taqa?-a=e)|
qHl S8l 9, 91| | dF R dF 91 87 % & AR Mg W™ g T
=T Wied aiddl § [od T 3% 376! d9E a8 &7, 1HT 9Tg [a9eyor 5|
2005 % wE 2007 9% foar |

EBWR ¥ 91q &l |igdl, AFdE da 9T (Indian standard limits) &
AR A4 IR T SAF ST AAT (sequence) ¥ IR AT &

Fe >Pb > Cr> Ni > Cd.

A @IEd WAl § HE-41g B 9997 B qhd & T "8l § AT
UG % 99 @Ied UL BT [eeuor fohar g1 9RT agei &1 qudl § od
TR 9 9 | 9™ S g

Cd > Cr > Fe > Ni> Pb.

ISl o Ihd H TA®RST § qAT gekeh § SITET o7 HIULOT U7 71 Al T8
ZTAT © T Aell 29 angen & ®H SURUl § |l yeifad & Sl gl
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T A1 qran T foh ST HUer a9l F H qd a9l q°1 a9l 99ATd bl g
= i | A
RT 41g 999 SPR | @1ed @l ZaRT 9497 ®3d &l T8 Sd U
I 9T ioATSal ol ST9-31fd avTd, a2 a7, Jadhid efd a2 Jael
&1 AT BT 92T 2|
ZTOH TR STHN @l A1 Al € [ STeandgd STEdl oA Sin
FrEEfed BIC IEANT &l §&al ¥ delddl ad1 aied Ad & &R EBWR &
TEUUT 9% AT & UET 913t & od e ¥ 7 [ ey e afd gga
gfees AT BT T WIEA @ TART G & T 2
o @Il H TIUF Hel T AT E7
o 3T HY P& THd E [k Ul F 9 T ardl Fetadr § 9 &g 9
T &7
o IAYMEAIST T T2 GIT fab GEYUT BT HIAT q9T B F H g AT &l
o =l 27
o I FAIET T T T Tl @ & are H @ @l 3HE GBI Bl
17t 1 GIEAT FT HIAT G377
3 & | AHAE $edl ¥ 3T Mhideh MRS 9= § 3T dedd
3T 2| 3 Afeal W ata, T 9t I9ANT Mestwon, g &1 e S

FUEE AT BIC d2 931 B =TT, 77 AX 918 92 9MHd 2| 29 ggama
T 3h STHE-9TH 6 TEll 37 Sgel W agd u9d 9T 8l

fohdl 2 9187 &I ¥=A1 A1 ATHIEH & [0 dF T & 96dd & &l
SE|
a) 3 ULl 3T g &l Saar T & Al
b) 9 T I3 79 URRATAST @ AR HH T H U A a Y T
¢) @ T upRafael gam drad gy de | et &l
@waﬂqaﬁﬁﬁ?

THATHTET 71 9el a1, THTEIer 9Te? Sl A9 & HHHIEl &5 § €, 9™l Tl I8 Uk
SN (®REM) AR HaEd ARGl - IR & &9 H MBI 2 & HR0 g3fll I8
ferel 1A &1 TS HREET & S 1932 T 1968 T% a1l I8 dgd &l faue
THEA Fad Aol (5 SfF quidetl ¥ 59 Guted fhar T S 38w ueyid e
TSN qAT TSRS T8 § STaT 9 791 396! IRUMH I8 g3TT fth STEq &l STaaeE
H g @ o9 e T4 S T hda 999 dfees, $d, [dieaal ST gait & 91 9g
3T 36 AT dd &l 720

JMEU 319 BH Upid & Afd I &l /Il &l Uh HeMl Teill

s T ) N

® |



ﬁl‘%ﬁﬁ W AEH (Sparrow campaign)

BIE 4 Sffq Gebe BT I T&l qabd F41id I 4 G BT GIEmor 977 21
@b [BdT 7 4 919 & [E3T 97 S 80 Gac & TI+1 781 (a1 &l 3
geAr 1958 4 g¢ll 4 Garerviia dewe iglas T8l afh
q9T [HET 11 3Har 7 BT 4T TE 29 a7 [Edr &
B 197617 &I 14T 74T [S7aT & a4l
T8 99 % SiEAIlIeE (4% &I Je&raT a1 & g 397 &

. LT g o A % 3 g o sifear s
Jig-5s Sparrow in danger g TYFIT AT 39 35399 Il 4T (% Sl 3dET
P FETaT (Al T& 19 39T & a1l T Ga@d &9l & T AST & [’
fear T a1l ag = U HY G qHeT o1
U% TG YT € ol fb GEHHT a1 AgEl @1 [HET fHar Er faad
5,000 e 9% § BT &l AT &7 H @7 [3U] Jrf9e i, ga? af
& [oTT 379 HEaHIel &I T &1, diehd ararao 7 qre T8 @a1] BEd &l
JaTETT & & & T 4T T SATE®ar 7 7w B 39T B AT Bl

!?. e FarETl 39 Sfd GfaaeT T qIT 377 S @
: Aqer [ T 38 fog FefEar i (e aarn
11 Hlfeepil e &9 § ([l 97 AR @@ 1Er T4
U%-U% [AI=4r a9 § -4 91 YIs a1 gl Tl
8 3AlY "R T 9T @ SR -9 @ Il d
: gl T o SRl BHAIREl B EEA & [Eed =@eE
| fig-10: Sparrow calhpaign 5’77# 2 Gﬂé'.?f 7%_‘77/

@A 7 [T T 37 GE § qssd? 3% A9 a7 9 g (el
HHF el U7 d3Hl d [T B AR I @aEar & & @ T e
FAIH7 [ I THIF 97 Ia? T ST 97°Y feba1] 309 fafsar & aq a%
AT EIH7 IS GSAT T TG d% I 79+ JHA T G107 Gie? THT 97 g
T 7 Srdtl fafzar & gl & T f6ar T 39E SISt B BIST T4 a9
fafsar & s=ar @& g7 @37 737 99 [&fEar & G & STEN U7 GiaT
TART 37 SIS HI HIcATeT U Ar=ard &1 drdl ol

gg § JeA-ebl 7 g [RS49r & qraT a5 &I Hicw?, [em fFan =
g% 94T 5 Tufad gared § 3/4 90T @i I 377 [ 1/4 967 € 9 T4
Fef=aT @I T g€ 9T T4l b 99 & forg fafsar ome § @raerad da
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gl fafzar & [a5ge 939 @1 3id a2 a7 & 531l #IZl &l @ arel-far=ar 7
B H FISI B FEIT a¢ TN ST G 397 g B (Locusts) TUE H 3T
7l [CSST & AT-A1E ATl & Siagad @ i 39T § a7 316 42 47l
fegst & forg @icIgral & 90T & YR & Jfew afd g3
Al § H1F 7 & d @@l [ard T SI367 HREMT 4 HH &I & M0
Id 95| Fgd HH THI I qrT 78 T3 @IET qHEET @ HH 87 & @
gHIdr &7 T
o SV @I H FIHI @IET GE & a1 H g4l &l TEl &7
o YT & FRU WET GEAT FI [T GHIT &l 9B’
o I TSTLIGT qAIGIO B HT THIET HIcAl B
o T Ul WRTfa® T 7 fBdT Us id & Hewnad & e 27
17 A F91 AT &l &7
o T [IZAT TET H [TRER 417 GG B HHT & [T F971 BRI 47
o  JeIHHI 7 T GIAT? AT SEI Tl Bl GET T GETTH F qaE BI7
U &1 TE B £7
o Y B HE [AfE BT qAGIT 9T FT HGT AT 7
o il T i F 7 G A 2 vy ST T A & A ®
AT VI % 99 G5 % 9o s H HEAl Hiadr qiey dAR T4l
HITTT &l BHT qRa9T § [fSar o7 o 9eii ™l o O &M & &Il garEu)
ARIM F SUHE (Steps towards prevention)
3T 2H 9rad & foh 319 377 g8 Sfidi &1 U fave qeref & eif9ars
qRUTHT T GO AMeT d1 39T U% &l U™ gid " ST & S a1 §
I 1 SUANT F HI| T T UEEl @ A0| Jg Bl dgd AEH &
[ ICITEDT HT SUANT BT & a5 BT G| Wb dlel ol Wi &g § 7@l
AT HICAISTH & AR I HT 29N SRR %I garal il &1 39 Bl &7
Thd & fth T HICTR! & IUANT 7 kAT 2T a1 IEUITN &l T Brm

T I G H I BIehl B 19T BT I8 & Al 9Nl dedl g2 STETal & SER
STl 1 TIfad Hadl &7
2T THET & THTE & [0 [T UHT [Aier &1 foar &1 &R S =197 af
%Y T HY BlRRE T AT 3T SAide dwi (principles) 97 STENR 2l
FB Aol fafeat
FHA B TAEAA : [T Wb &1 Bl B 0% & AN T HHATEAT
@ H el dl T 99T BEA Bl A H B S 2
[ Sefon < o g o 2010 (09)

® |



el & AE-3E™ & gR § AFER UHT - 39 q9354 9 % a7 U
TG BAA hl ST AT & TG el I &fd a1 =dai &9 2

Afw I el & wpiae GesiEr Wil & gal

TR0 ¢ FTDIET BT TEHI0T haIl

A TBR : ST ST @ ge (ST w9 F g dien) O &g A o
ORI BT 2|

RO A{Ahdl : 3 9=dE o ®El 9 =1 g 8, S qarer @l
T 7l & TR0 =19 GiedT & STarar 97 &2 e reiiar 2 2|
TG & IUAL H TEl 37 TAd bl TedEe? Hel Bed I dieu|

TITER0T & A § el AHERI 3T ARl EMT S5 & 9afaio &l
78] EHT qren T 39 VI®e &l 3iUSl fhad @l ‘OR will the dreamer

wake @iadr gfeul

AMR-1:  FIe® A & FTIIHR— B 1967-2004 FIHH-2006.
JMMR-2:  SiAEe UREII-SIards 9d qebid! 3R Bl SHFEN 9 STTHaH-OemEry T del,
fdgion? wepT, < It 1 9aH % HeIhisT AT foar @l

G

AT Y@, TG T, b, TRRAIF e, AT9R, FET90F, AT6IE,
ATAEL, TR, STIFENT FTE, G0 iy (smaei), arg qgaor

STz

o UF WG Y @ W@l H A1 (917RT ) TaTE @ed J@al § e &l

o TR JE H BE™ T a1 % e AN 9 Ao Te0dhdl &l grad & &l

o TUEl H FHull A1 IfeRd &l YATE URRAfe® (IS & %9 | 9™ I &l

o [RIHE UH UHI 3T & el 3R ST 6 IRIHE ST & &l

o YT YW & Ud® WUk TR hl Tl (Sid TEA) B g [RiHg g 2

o SIUR TURITHE Ue UIus% &R | 9 AW ald Ao &l Hal & Sd % &9 § g91ar 2|
o STUR FI 39 & ®Y H W TUART § AT A1 2

o TNTHRE BT 389 & WY G 9 SUINT H @1 A1 §| geref S e I e W fess A E,
miRafae 9= @1 2 gard gl

o YT TS H UTUHI BN HAT ST ALY AR &Il 2
o UN% T % T A H (VT BH) UGl Bl HIGal 9o &l haT Bl od TaE ®ed
D ES L

| ®



o  WHW %I UAEH, Sideh A, ST Ui W, I UH 1A & e garT 89 &4 &ld 9
fere Iedfer o1 Fepd 2l

O 114

. WTEd @l § Uk UE TR gE T Bl SHull w6l JATE e o1 g 87 (AS1)

2. UIRRATE dF H [URIHE d20 @ed @ &l &1 aied &7 (AS1)

3. Tepdl |1 Wed e &l Jel & [RiHE ¥ fewnll fiiaul 39 e & [Ueiis § S 3 g9
M THhd &7 (AS])

ORE (i) #re (iii) e wrEar (wood pecker)
4. TEUR F1 g7 JaER % RS @ faa-e [aRad @ed g@en & g 90 1(AS])
(i) & & I (ii) STeRTET (iii) TTE (iv) I

5. wiRfide 9 § U qeret & TGN @ a1 U9 9=d1 £7(AS1)

6. T BH SIS 37 4T %1 dhicl J FaM % (o0 hie19Th SN § @M die’? a1 2H g8 9aig
Tre AEU| 39 97 379 o [Far e hifed 37 3194 [aar & #1or gaEul (AS])

7. U9 A w1 &7 WRRAE 9 § 98 941 grad &ear £7 (AS])

8. ST SMUbl RRAME T & Hal YdTe & ¥ H A & @0 39 ST 999 THT7 (AS2)

9. WEd AW d AT Bl AT B G T & Febal 27 (AS2)

10. 9% =7 &% T H U% WY H WA Hi0-39% IdGH dUT SUHERT & a¢ H ool
fRaTI(AS3)

11. SR &% Qe & T9ere & o emden - Tt @1 9 & afeu? (AS4)

12. 39 3TUHI Tod HERR] HHET G & [QHE &1 & 3arul (ASS)

13. vpfd dur TRRAfdes o= & a9 % [0 AFw%ed @ & (U 8 98 a[eul 8iF 3o
Tqeareal ®l AUl (AS7)

14. B Bl TCIBT MCCl % UGUU I I % [0 bl I HEhHl &1 G aioral (AS7)

m

1. @Ed JEA gHIN 39 R Bl 8 ( )
T) STERTETT &) HrEEn 1) TAEH FY) T Y BIE T

2. WY ZH ¥ fopae foro afoeadt 921 2 27 (
) T) S« q) e 1) == 20) 997 & oo

3. ic TRl T IH B AT 2 ( )
T) HIeA19Th &l M= 1) HICATIRN H ITHATH

A7) TarErer f&qdt #iU (Eco-friendly agriculture) @l Sera 1) g ™S EE B
g bl

4. IH e &l TEr | ( )
T) RIS & 9 W JERn 1) fumae @1 foman @ atfess I Sated g gl

A1) fowitgs @1 forar 9 SdEd Sel B S0 U S 4
R e T R )
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QIEFI%IEE HA1eIol (Natural Resources)

C " (212) XCls

T %3 YT o Wi T1e S8 T, feel, S, dre, Siwg omfe qe
I T % a1 Umell dwerel | Yol & 9did wial J Wihidd Gares
% YU % a1 § Y A UeT 8| UThide TATES dgdid H & it ol &1
IHT FE] TIE UL I &7 B9 AH WG 8&dad & A H AT IAeh! gral
3T g9 % TUTET % 9 § gel

S (811) =Y o STHUT & Giaegd Wi Tae=l &l Uk [aegd 9rda
FATZU| Y T U (G99 GHEE & 9 H a5 7 T & BT Bty
ST 9gd & ®H 9T S g etaiad e T oY §Hes & ar | Sifed
NI 91 Hehd 2l
o [T THTYT B A% &= 4 HHT &7 T& SYBI [T T THIET BT

14
o T I8 THTET Y& dgArad qral STl 97
o 37T THD FHT FI g5 7
o 3T GHIET & TG % [o7T 3717 7 &7 Fahd 27

TTCTT &H TETION o &T T o JewT3T &l ST 6 & (9 U Jeeyol
TATEM 37 TTHT B T T &1 §3N7 TE <@m |

Rt [- TG T & &1 T audl a9t JEsEet il R
Case I: Situation in two villages wanaparthy and Vaddicherla of
Jangoan District

IO &1 o SN fel o &l TMa-aaddl 37 IS/l § Udh g
fopaT 1| TR TG | YT ST Sl BHT el adT Y Td | G 99 6
AT AT T 29 Al § RS 6l T Dl TN g FI G a () qo

Ui AaTEN



Ih T FHAT %l R &l T o [T fohat Tl 39 F8A1 i § U Bicl
AT TAT ¥k AT HU EThl T bl STHRMT U I T4

A Ml & 259 9 (9 | $U U|) [aegd Teamael & S9ArT Hid gu
I TS U STiefes fqawon &l SRl U sl =41l 1 TaT & qRari
@1 T 5 ATl H YT 9@ &7 § ST a&@Td & a1 § 9d & [0 &al
eIl

IZEAAT H P o AT T I3 A SYf b T Tl I WiohT adet
Y U YT aTard, [REd aeE & B9 § qRatd fhar T 91l 39t 39
o g T d ST @ Rafd § &g T guw el

@wmmﬁ%?

(EE S| L5 e 31 o v A e e I | 3
HIEET & Sl Medl & a9 9 a9l Sl 8| S8l WO
T 7Y aE Tl | AT afe 9 o1 TEe, T, b .
il BIC Ued?, faehl el a1 ST fohdn Sirdn &1 A
Hﬁ@ﬁwﬁw%wﬁ@@%waﬂ?
WWWﬁ@TWW%|§ﬁ@§HW(Compact)
T § 9= AT 2| T B U T FHEE 6 M S
iRt ol e 1 St 2| SAfieerd arir % 1%111 Percolatin ank ®

i@l HIcl Sl IS Heel & 39 aidi § 9 a1 EEICIIGIE!
1Y % S a9 AR TAEE i 4T % U 1218 g
7 2l &l

2T T % Tl q9T agErae e @0 Uk o & §| &1 T %
TATAE de0h, ATIAE B, Gl Hl Qe a0 T3 aa7 qmHTad
1 U S & 2| &1 il H BIe Al sl Gt AU | a9l sl S
T 3T el &l 39 a1 Tia § §5F =@aa™ (Livelihood) TeT & qom fHem
& THE Hd P &l =Y Bl AHEAT TG A & & 9 W 2| a9 gl §
AT 9 &1 9T SAiere & WiehT 3 el el $HiT 9gafd | 3 @ Tl
TET 39k BT STEHT b1 Ui el 21 &2 el o 9uf 9 &9 T F 89
Wﬁﬁaﬁ%ﬁﬁv‘ﬂﬁaﬁaﬁr@cﬂ AT TS HId ol [ Amen @ e

RO -1: REE & ax
3791
‘a@@ﬁ—aw 2970 15 175 25
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g9l § g 1§ &= fbaar &7

3T @IE JA9dl @l T Y P [GaE & 918 ar fbad At 1 7 g2 ?
YAl 5 PAT BT G HH & & SE9E, [HaT &= agsiaar g d el
&l 9% %4 79 &7

T 3TTIHT AT & fob THHEIT Pl GGl & BT fHars &3 ff gear &7
Wl &5 § gad, HA dl T H gaard &l Afderd ad1 5 aui § e

ZT1 @l T8 @l & Tl bl ARi-2 H fewmn i &l

59Ul | AT Sl TR H QT @I 10% JE19 g8 2l
quoit- 2: tr’ﬁaci%wsalazﬁﬁalﬁ

YT
SR

-

-17 -17 163 86 11 -17
-30 -68 -22 =50 27 138 -05 -50

C (1) Xl

Q-G dur T WEE () - 9 Bl 97 a=qTdE (+) T Bl

gfad & &

FTT B GEIT AT 155 & AT 5 A7 U faba 417
BT B TEIT  GEldT FT Gad &l &7
P B TEIT H KAl @ BAT 97 F1 TH1T EFT7

I 13717 2 § g #ifg] gl Tal 7 A & g9 & a7 9 a#/r
AHIT fHeadt &7

BT T e JYIfad g3 27

el d 3 AT il BT [T gearg o T 7

B0 THT H HAT Bl AR U9 H gel T & | AN STHA b e 7 A

T ! [T 7 & 3 Ul &l Jde § ariest |l &H gl gl O S

qdl § SOEY gd $U 9@ T & 37 o &F SAUsd? 9¢ T4 &l 39
Gty § aEEd 1d & G Holl 7 4 85 % PU @ T &l SR addl
% 45% PU A & |

Il H 45 Fir9rd T @ T 97 F3 Bl G@qT T 39% Ffdsrd gerdr
ST &l A9 faar 7 fadd qfasta $ei @ dRdd 99 giadd &
T E 7
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o Gl TGl § @Al 7% I€ qARy & BT TGt 4 e 0 949 gh
&l g@? T  feba qgEfd ganT F3i w1 F=rEr v’

o F3T & @7 T [T TE & (BT HH FT &= a1 F1&T FY&= ard
ferarT gurfaa gu &7

o U B TA GATEIT BT FH T 3T & B YiH BT GG 97 FIT HGT
(79719) & qeHar &7

o I P G TH T 39 7 NI (F47) 39 &= & @r 97 a7 g979
qEar &7

o 3IT9FI THH H FSSIEAl H G I HHI BT BT T & 7 (3T9%T G H)
qT B H3T A AT AR 9 H SRy faega ui  (Wied ¥) @it s
Z| B HY &5 & [BHAH AT BT AN T T @ S Gl 6l d12y
A H AT 99 @ HI & 4l A8 AT qdT [F8gd 97 I &9
®T T & Al 8| UEES 3 g@ @l @9 o Ui Ueh? a9dl § &9 9
FH & AR FSSErEl H & &

AU 3: BiE AR a2 PRl @ FAe & R ® ans adwil (2002)

-.- - '

130 - 200 2.50 1.24 25000- 70000

110 - 180 2.00 1.13 25000- 65000

EESEG a% 90 - 300 1.53 0.87 22000- 50000
B¢ 60 - 200 0.99 0.46 20000- 45000

o T 2 3T BIC [BAI & T AT U@L U THl &7

o T STYBI TIAAT E fob UF &7 § qHT I THIT ATYfd & aneyl

o 79T I # AT § @IF T G pAT T TGIeT & B [GarE &l 87 T 9 quq &7

o ZHH [HAM BT T @4 IoT Ao &7

o UFH PU T 2.5 9T HIY Irg & @& T &7 qadl & af g7 &= &I diad 5 fbad
FAT B TEIT G277

o FTH Y33 Y7 TIET @l &Il & Al B T U7 T AT Bl T3 qCH H?

o FEIEWl T BIC fBaml garT AU FY & 7 F (a1 @af faar 7T 87 9rad ST
BIC f6aml 7 29 @9 &7 q&7 (B9 GBI [T ER7

o [T TE BIC (BT &1 @Al HH & T&dT & 7 (®F G+l & 39T & g7 F &g oy )
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o T AT THIT £ [ T Bl TEVE GEH T F 47 Bl [HaAE TG
qadl 27 #4917 #7T TE 7
@ TN Y A &2
B & | AWYA % geed & w0 YT 9 6l SUIRT 97 gard Ul 2
TG AHT & Al AR H aRIA AR TeAZ AT egd oed Dl ATedh Gl
H GeEa™ I AT Sd T 61 ®E WA H HHI & T T 1998- 2002 F 291 U89l
H g J@e? 3 Hied 9% =e Tl

HEU BH Il adT ISl d & Bic 37 g3 [Bam &l 3 &

fageraur &7d 2|
wum e | A (
7046 8490 10889 3110 29535
EESIEGll a% 10698 5970 4000 3595 24263
BIC 9128 7380 3031 2650 22189

o ISl & BIC ATl &I FHITHl BAT TIH A4S & 7

o YAl TUT IS % BIT ATl ST a3 A § F1 a7 &7

o YAl % BIC [T, 8T % a0 HITHI BTG B TIT &Y Tl & Al 37
fera @r9eTaE &1 7

o Y17 @ BT H FEATIT TA B ATTIIHAT & T FAHHT HT [T &1 @7
T &l FT 3T &7

o [T TaTerT FI ffer @7 AT U7 /T ST Ear 27

o T HTYH! AT & fob AT & BIC A Bl AT 3% @ B (4T
Tl &7

o IESS[E@ & BIC [HATT 1 G-I [T a7 G917 & THE BT F7 &7

o T B AT & b Wl AT FY ITFNT IR & fparr & forg
ATYGTI%H FTATT & Tl &7

o T [T B STIHI SATAHT & 7T BIF 1T TTH BT ST Tt &7

o FSEE@ & BIC [HAMI 97 9T T H FIT THIT GT &7

T 7199 o fehevrare § fug faea ueardsdt w8 (TwS? ®iY a6
Afer2e) @1 U IR Y T TH1E &l S B o6 [0 G & A
I &= o JEd H3Tl &l gAsiiad &id § Terdar &Il & |
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T THATT § I 6l 3T § [Heedh? SUANT &I &l derdl f&dn T=e
Y ANl &1 T a9 EE Bie iR 92 o™ Mas? s & 9@ o
% ST 1 SUTAN T Tk (a1 g8 Riams Ugdld a1 Bssd &2 &
fT0 (28 9o Hamg o) ®ed % fou Sienfed fbanl de-ie & STar
9t % I Bl HEH & [0 9T9% TSl Dl THaE & J9e § a=mn @i
9Tueh TS| & SRV G a7 9 H (FAT H) [ F 91+l @ H qe% 8l
I TaTe i fufar a9 T -30 T.HT. Se-dde 9UT 9 HiHe @i
SET TS Tl 3HH d@Ee g6 Al TN THM &% A [l Meer 3
HEE I Al a3 T S TG AW 6l STTeman 9 94 |
o FHT H T & YT B H7 Tbd &7
o TSIl & [HATT &I FAT BT T YT-7TH7 &HH TEIFAT BT Tl &7
o JE YT T AT T9T 3TH (BTl 97 THIT & 17 H &1 FAT®T Gt

&l
gl & fo@ S (Water for all)

QT U U1 A a1l T BT 97% AT HerTgs, TH8 a91 YT @1 a1
AT gl T o 6 2.5-2.75% urEn S gl e " 1.75-2% Raedr |/
T % 3 87 % B § THT §37 TN ¥l (2/3 U, 0.7-0.8% T St
AT el &l 11 % =9 H 31 ad, Aal AR sl § 0.01% J« 9=

AT 2| ETilh I T8 &1 B & Wi 38k el & H J1IYul ST J T ®
AT % DI I BT Tl &l

o Y% QT T T @ b7 T7E FrY0l & T SN (a1 T bl &7
o YAl % [HAM FEEIEwl & BTl q T2 39 H =l 87

o FSIAT TUT YA & [HAHI F STIHI YATT ST TATEHI BT 6T AR

OIS I § 9 bl A9 97 Tial sl 0 Mg & o il (3 ar qtedr ar
IRTSAT & AL Dl Y AT &l 2il) T &A1 Tal & FYU A SarT U A 782
AN H Dl ST | T G grEiete At 7 1 997 6l 57 (M) g3 Sl &

T 9TTEe % AT a6 @ SUde A B Stad IR B Tehd
2| U= TEEI0 YHA fehal T &l

Rt 11 - Fiaued Ta F IS, T & T6ER & T B AT0H
(Case II: A Study of Kothapally Village, an example of water management effort)

J% BH AT & foh T o @R Jel AN 3919 & SaT 9T &1 3rad 39T

7 Fehd © |
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SIATIe! Td § Teh Teeqor fhar T 79 | g8 <@ (i) R e |
JI%h AT 3ATeres 9= | U1 (i) Fiewan &9 A1 (iii) =WE w9 I | (iv) BlC
Al 91 I % [0 31{ee Id9e U1 HICHISE] B ST fdhar =1 a1l (v)
FAW DI 39T a8 ®H AT (vi) AT T Bl 3BT B & [0 Hig T
T § SEl il F FUT TATEshar 377 3T (ATHEHT) § 91T S 9T i I
(Feet 3 9@ &l §UEA &3 & IU™) 39 e H <&

ICRISAT-3Tg 9T 31ef-9%h Wl STiel TR 1 ITHT ol 931 |5 §
A HWUE AR T TIEe & a9 # fufed fear oir ge g
A TN STl I U (oA THed aAT leaiTd fhail &l T fhd
T 3O e TATET & JTHULI q7 HYeA07 fohan Tl 3HY e HETesi
T TP TR ATl 39 kT TETYS 1 SEETae TFe fhar T |

ICRISAT &1 & 7% el &7 3% ®id &1 &7 39 a1 § 370 31eaTTe®
T T4l ®HPeh fCuull 991 wifeT|

qHIE bl FES AL (Community-based interventions)

dIeg S FURU HIEH (Ueh (HeeT a2 13 Jark a1e) a1 1= - 511 300
H 2000 HE. T % 2| A1e Bl a9 R ™SS d9r 38 84 & @Al W
ater g T

—

@WWW%?

ST AT IRANHT A 9IaH9TS 9RATT & 9| d S0 STl 8, Merasd [al 97 &l
T AT Uid l SAaerl T6l 911 Al &l J 998 ®Y J HIET, T, e,
FAMET 37 T e & oo feE
% T @ T T 2l Wik 399
TIE ST BIFET Tel 31| ik TMaresy
TET 97, 3T USIT BT Ugad I Tedl &
T YT & HIT | a9 919 T 2
H 2013 5 FFEAR A GRS
%I Aihad &9l 80.66 TMC &l

CGo) X




T @ G U, A o ITH AT T2 a1 deHl 77 (A1 IRH arR
QRS ZaRT) 3 Y TR o6l T 39 TeRiy iR gty e T 36y
T % 9T %I &1 B3 1 AT g6 7| STHIERIT BT THE T T7 31
U T G HYEAT Bl ST Tl YTd I T2 Bl o™ 7 9: T
& fero femam |

AT F AT (ﬁb’ﬂ'l‘ﬁ E_FRT) (Farmer-based interventions)

TR e ZART FECl T FIEA TAT el HURBYT o U ATk Td @ H (BBF)
ﬁ'{ﬂ_ﬂ G (Broad Bed furrow) A AT qAT Rad @l (T @ H
dTET Bl ) I FHT HEEl HIeq0T ag1 T JUE0, Iavenl &1 Tel IUART
qgT WIUAEr & MeHa & [ SUErt d@ifed geml 38 gde? @di H,
SR el | de @ T 91 @ithd $id A9HE T e auf T
& HIE0T § HeE el U YR &% SfaaraE 9, Wi (Gliricidia)
(3T AT, S 9ISk Uidl § SIET Ay 1) TSl & 1Y 9 I A § Sl

[ecl @l Wiem AZeed qRd aaral & el & aFes fFaE garT J«
AT % ITEN § @ 3R gen fHard qgufast & Iwn & & fau
ara fepar Tl

:
forga @ #fat i gew oo qamr feamt T afafe 250
foh. 7. (37=7) - 37 50 oI, HehE 1 ®Ed Uid 2de? § T il
iz firars (gem A @t UF uew) TN % THEN # 70% 9% F &
Hepdl & T gAraayr fasa & $iu ara 4id &1 % 2% v 39 e g@m
fafaa foar S 2
AIIAE YW T U T [Hehrad &

(Wasteland development and tree plantation)

HAFIATS (wasteland) & H SH TZHI % (BT,
Tl AT & o e G T IHANT S 6 U T e |
S H €| ATl W U 10 L 0.37ET A Wi T g oM
T Tl 39 WIEST F HAed i o IUAnT s R

@ qAT GTE ¥ TR ANSAT TSI bl @I T 399 foer-5: srgaans i @ a9
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C (o) XCls

2500 el S drE (=) qAT <k (Teak) & U2 @ T
o  FHIATIwA T & IIETT T, GATEAT & Y W97 & AlAad B BT
Tl Gl & a1 H &4 T Sl [Herdl & 7
o Y TF T BT T ISTEIVN G BH T & G0 qdT YA dqAT @l
PITHT HIHT=T YSETal HT 577 §ATl
2004 ¥ 5T T U AU & AT
T TR S UG H Hol Al W - 3814 AR e+ &+ %e
(TMC) |
TOIRT § @™ T i HJEN (amount) - 799 2300 TMC

EEIH - 2268 TMC

PEGREEPI AT 4 21 TMC
FREMI & [0 X 10 TMC
ferag T & fou - 1 TMC

T 2025 H ZHT A & 0 et 3989TMC e &l T8ed 2| e
3,814 f@rE & fow 122 TMC 78 3991 & T 51 TMC %@ & oo
dar 2TMC faggd Id@mEA & U Sasaes erl
o 3T EHT W & TATYHI & FIFLTT § SUGNT &I [daT ar T &R17

difaal
o YIW H BHI FTEIH HH T M7
o T YR AT B [ &9 =T FeIi /390 9T (Y7 &M gy
o T EAN TG H A % U SUMT § @ A 9 A i HET @l

T ST Tl &7 hd?

o 3T Pl TUAIFIAT &l GCTH H BAT & GHRI Bl BIF GHET &7 Gl &7

(FT9dT ST TSIl & ISTET0N Bl qTe HIfATl)

o T ATYH! AT & [ T & [aa?or auT 39F SUANT & o7l HIF B

AT TG 7 T AE 7
AWM U ATy WeT § (e o« & &id
(Source of irrigation water in Telangana and Andhra Pradesh)

o T AT T & fab fapa Tfasid #T g o= o Gidr d R g 27

TA 3@ & o6 9ad SAeT 9 &l Sagdehdl 19 ®E § el & Tarest
aﬁ%mﬁ@r%@wﬁﬁ%éﬁwﬁﬁ%ﬁmg@w@ﬁwﬁw
2l 2l
o YT I HIl &1 Y- TagT 4l qEayuf 27
o TfRAl T TG BT AT @9 @1 &l AT far gMT aneu?
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o FIfeh YT T T BT Al
T & FeH/TE M J 8l
gq? By 9arg &7

o EHIT YT B AT TTAE] B
q IEreT 7El fawd g il
oI AF 9RETET & e
TIETad TET ®T 9IT AT
YT TEl Bl T& 5 Tasl
T TS & T B 3T TTIIT
& 7 &l

o 39T, HR9T TUT BT TATT TA
B AT feard & fow fha

TE HH I qMEY?

S U ARG T & I8 [aar e S & wicd 29 TH1ed
& (T gied) Q9T BT FT GROTH & Tohdl & I Wl Al AEsdd &l
g T a8 BEHH & TTAR-U AR Jd &l a3 7Y
1700 413§ &9 &1 a1 I %l U G A 8| T 7T &6 S o
3T BT T A qAgAN @ € @6, T4 2025 a6 1.8 HIE @6 UF &
1 <9 | ¥&d| Sl 9Tl B 2R ®

s

3k Mam & Y 9 &1 IUART, SEUANT aAT J:9h0T &l [aiae
a1 fata= fafei @1 eregad #itaT) oo fosll a9 oTeaTas: & Jedn ¥ Uk
q9TEl AT itTd 377 379 3dlh & ®HH 9 &H 9id qRar! d ST
UT iUl TET T A9l % [0 A &l A9 i [afesr & aw § i
Ul

THR AT & WIHidE Gared (Natural resources around us)

YAl % Wil TATEAT |, g4, 5, e, @i, 3499, Wd 3R 5
Tfferd &1 39 THIEMT 8 T80T & ST I €1 29 3iF Ol o aa9™ a7
gfawy q @ryifad & qwd 2l

BN S & [0 SEedd Uerd 9H |, W@, g4, e g
UTeh{cd TATEAT T &F T 2id &l 399 § $% I9AN & a8 gA:MHa g
ST Ahd &, 3% AdIHIE GHIEE ®ed &l T HE JaTE" Uk af SuAnT
&I U7 BHN o [T eC &1 AT & fotent Yo THI07 72t feham ST Hebd, ST
fop STranew Zo| U 2afeT 2rar & {6 S9eT 19T Sieal 21 § o g
7T & fo0 ggd @dl rafer @il 21 3% SMdihIuig SHEN dEd Bl
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@ N AW A &7

AT AT UThiaeh AT ®l FY avare (F191) &I &l Sger @
afers T v 21 a1 a1 fomnet &vd | ot 9 gar ofF oW & Ui
AT & I &1 Sl &l T B9 ATl TamT,396Tms: i &1 a0 a1
AT 2Tl &l SU9T bl Y § arend el 8| 9 o7 arg &1 9gul 2t &l

3N YT 1 STHEMdd SYINT [hal 91 o1 9 I & b ¢l
fohd AdTROT FETEAT ®1 foanydsd 3 eH U @9 999 9%, 3%
SR T Hebd & @ 29 UIgh{cdh HETEAT 1 gaiemar § A9 Ge
¥ HT qAT [TERgEs [AieRi TanT 93 &2 9o &

TI99 & g 9T H I o SUANT 97 9rEe] ™l T8 8| AT oar § 91l drg BT

T (T % BT 3H BT I AG-AT J I 6 TS, MSAT ol 9+ § T61E, B9
U9 ST Hd WM & G qAT A & IO 3NE 97 9rEel @re T

[Usel a1 gTdTesal § A THel &l A4 a1 g3 &l HAS] @l
% AT, A, TEISAT &1 FHO SR el q27 [Fegd IdE & [T S0
& THHIE I THIE Aedl 9% 2 8 2| 39 Uhide Tel & Aaegad
ST ¥ SEd @l e F9T gl

AT ol Y0 hid TG QI Tvdl F 3+ Tud a1 w4l 2l 2l
3 @I o (o0 Wl % [0 a9 ST Udh 31T 9aid 21 Tl &l @hsl &l
TSN &I ATl o [0 3H & & U M40 &1 & MU U STl ard
T AT a9 Hohall &l [BHl WM W I AR T8 U HREMT AT ST
qic ST AT T THI &6 IFad @ T & Wi 3Hl T8 39 &7 & Ure
37 Sigal &1 4a A &) Afvgafy faem & @i &1, 39 &= & Sqsi d
I %Y ST AR, 99 99 9 STETd Ged & [0 gdrd | ST@l Al §
3 I qAT ARl ST HHIEET Bl 9T JHaA™ 97 Teardr o gl e
A TAT AT § BH TR 92 Tehdll ol
o HTYF HTAUT T & Al UF TarE & gt g a7

A9 47 &l 397 &I, T 37 39@1 Ul & a7 4 fafaa]

™ 37 a0 99ad & A1g [y A1 dad &l 99 2|
faeT & TATeT &1 faar &Y afasor &1 SUarT &3d & df 99
HeTd et el ST Tl & UH %3 TaTeH & e qa99+ &7
& HI eI 78 Hohd ¢l

SUSTAINABLE o i 35 siemort am s w7 7 i o a0

Frr-7: geafer R o1 o7 gE @l %4 9 7 dd &7

C (a2z) XCs

o FIATYwAl T F Tiaerdl 4 derd TaET FHI hd AT
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aﬂw TN TN (Forest: an important renewable resource)

9 Hedqul & UHT 39 F7 qrad &7

sreifcert & foar a1 meredial § a9 9 A El F e drei o
St & B9 oA #| a9 f99d % T $HE 9 8 o 99 SfEe & 99ad
& o0 919e &F UeM %7 &l I 291 U oM 3amE & € oiR 3% 9N
& TG W F &9 3% A€ B ol

@ Wil 3T @ehs! aT faerd & o STel 1 T6ET &7d &l 87 9T
T 36 IS UhS &5 h Sl T AIeh07 fohal STrar &1 S @ 26
UgeT & oY feR % avay 2

A-TeR70T = STl o SATEr @l A% HIdl & qa7 Y&l &l 9eldl &l
ZOY ENAE 8T @l ararerl § Mepiad & & e afvad o gedr
2| fava & =Rae T & FEma & 15% 9T Me-eIor & &R Edn
A-TeToT 1 T @I Y 97 q9Td uSar & fAeeR Siae arae a9t a7 M
AT & S 19T AT O1 GURT BT, I IATEHT bl AT AT (Y Wehal
&GN % BU H IEIH &I

T aIRI0T iaeT | SH1EET 6l I & (@0 {Idigasd & I 9ae
IS 6 [ TH 6 AN BH STl a9 HHEl Add el I BH 9T
STATEE! TAT IAH! dfcdl &l A8 AT gl 29% qS-H1T 39 Td arel &l
AT 31 T I & Fefl &1 aa™ & U, IS0 F e 78 37 ®s4ai o ®
ST U107 AT {1 T % (o0 {ohaeT He™ STar@ ®21 o dehal & I 21
o Tohd &l I T 3 I % (%58 e &2 78 I 5 379 98 % g
WHISAT Zheal B2 81 Al I AN 9T [TolE 99 &6 SR Fd 6 A1
g9 TE ®I 99T b TR § I S B 72 Ul B UH AU Bl e
% 29 MEET &1 9o e g

I 319 USG9 &l dg ST o @l & a1 § 9el & 377 I8 |1 ST
ENT fo6 I @R foh| T a9 | &l JaEl § 3%hcal &id & i 36k
(AT %) Y-S o o T UaTE ded €| (TTddl el o a9 BHTT Siia
TS i HEET @)

T SEIR0T B H 9 JHAM Yed dTdl ®ers, av SHTEF &
TTehdeh -STE 8 aTel a&gei & HUE & & @0 oidn 2| A & FB
Thels [aferdl &l shied 97 9ra<l Bl &l

SUHIFATSAT ZRT YAl % AT Wl gedi Bl Sardl qa¢+ fear o
bl 2| TEEI0l & [T A 37 HiEe! & N SHEsdsh HITe [orad
BT IS IS AT BISATS Bl JH:3UANT &7d & {999 & e B i &
FRTA & 3T GA:39AN (6l JE a1 99 &% &S bl JFT G2 &l A
Tehdl &, T fa9auy & &g el &l 9amar o GehdT &l 99 & & ahsl
& TGS h ged § 99 F g el w1 9 2H TEH B Thd &l ard
JrEdd | Ush YT &l 919 &l A7 9gd e dedl ¢ |
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C (z24) XCls

™ (Soil)

HAER 41 & IcTeA o [0 [Heel Heayol 8| 891 ST&ed o 3T &l
&7 % ToT0 &6 Ie TJorE aTdl Heel Bl SEd &l &1 3T TN % TIE0
ST Ol qT SIAT T HIE, Fect % HE WMWY B 8

Tl (FY) I T e H 5H U & Y W a7 aF UF a7 Sl B
I ¥, TeCT & U UeTdl &l &1 2l & 9 fhH @g31 I (up and down
hill) T8 a1 & A1 9T 37 S9r § Mech &l &fd (Yaron) & &l

¢ Yefcdi W BHA I T I U fHecl T2eT0l & fafer €1 &g W ol
Hebs, e a1 @aTl ol Uh I 1 a1 a1 ¥ g0 97 @ T il & [orad a9
q 31ty 2l = geer & 91y, fafa= ver @ 9g 3 qun fath= uer &
AT o TE &1 Aeh H HaE Y &l el | U12 YT &l a1 Ueh Y o Urel
%I TCIHY THY Ul @1 eSSl &1 HelT &1 & [0 a1y 71 999 Hels
HEAT 2|
A e (Biodiversity)

99 | 9 S 9Tt 3T TehT? o Sl T ST [aieear a1 21 &5 Uhid
T A Y I qAT A1 Hd & I A [Sfaedn & w07 Had g &9 SEN &
foro fior et & foo, sfiaferat @ foo ofie e gumT an queer &l a9
g o fora ffea =9 § gofiar &l oeed 9541 2

S 5 S faaw &1 Sl & a1 a1 92l 97 § 299 & [0 @1 A7l 2l
TSNVh! BT TE STTAN & b acmm a0l ol a7 Udhidd [
T 1,000 AT SA1ET 2| 319 fafererar &1 197 @ 6 [SThR &, Uguul hae
AT %I A€ B NG B T A T F & 721 8l T Ha1 ok & {6
fohe=l S e &1 T aiich Siaal el el Sl sd el &1 Jeiih
FART T STl Uiqad @i Mepd 21 el & fofu Jeiient § gw ey
&5 & had 19 921 T 1,200 ffqy WeR & ded diel i 9 T, o J 80
% TH FHYT % 9= ST § 37ed O 99 § U 9 9l 4w Aidar §
Faaa: 2009 100,000 ST & Uiaay @1 72 gl

2H Y97 37 3T T & ATEN UM & [0 Se [Sfaerdr &l a1 78T
gd TR 2l

EW & a9, Ja fafgear s A9 7 sAn o geayur #
T % o0 fa9a9® 9 50,000 H 70,000 6 ST o Gl &7 S &
w0 F UGN B0 8l

AW Bl | =19 @l HeM g9 Al &l AHE ¢ Hohdl & Wi &l
MY AT & b 39 UehTY &l 819 I & [0 {ohal US-GTel &l ST &
0% U T g A7 IR Afeddy O a8 T <90 T ™A 1 Sl 2|
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o 37YT g7 & YT Iie & aT UF "I & HeIT FI e Hifoal 39
H gared Bvd & I Tl JTe G T AR 9T BT [ B d
T & G w98 qE-ar Eradr 87

o T ATYH AT & [k [T off var & &ear &7

| e 2 |

A T H 3R 5 % AT e YR & Hic -l 91 & 7 Greul T
GOl T (FFST H) Uk & UBF & hic U AT § FT7 DIl b TBET Bl
Teh AlTeehT a1 Heleh a-13U| (377 319 ®iel & 19 el JHd, df 37941 av%
T g AW SINTU| 39 G271 %l Terdl o Tohd ) Tdd T3 § Uh T«re
& 10 Tl TURAld T Sifehd difoT| 3=r FgeT | 9 39 SedEul Us a9
T TR B0 3T BT UF & F3T | ATewaq ad A1d &l I S|
ST qul § A7 IR AW w7 J <raU {6 9 SEeg o1 T8 gl

$B HIHR] A I5AM qAT AT HIE bl BT BT G Al qLT 37
ST T G @ @ T (AT Bl % S {9 SR "edied W
UTEEl @ AT & ik 399 hE SNdel & [ B @l ST 2
WA e (Fossil Fuels)

Natural gas 7%

AT et o sige % i : ®
A SIE9H 4 Bl Il &5 Bl B, -01124%
UTe 37 Wpiceh T % =9 § SAa1gd __—
é%,‘F[ T & 2| energy
o Tfarsw QCW?#WT@?[?? -Waste24%
e &H T (Sfrarerg g9 #l

g—{wﬁ; E(bFIT an%é 5 ) - Other 2%

el & [0 TYANT @ SAfared -C0a142%

Ueiferad ¥ o9 3 qarei & ed

T 63 8| I W, HEM 9T,

BIBGIE] é\l'@f%éxf, Bﬂﬁw, gieg EISICER fig-8: Percentage consumption of
Ihq Fltﬁlé %5 ClaTQf a1 3i‘|mﬁz[ JTYehHI0T some resources in India
TG YgIfeigd & SY-3mE 2|

ZH SETgH 2491 @l 9UId: @ F FaMT 37 H30eTd &2 2l ST a9E 39
T T I gU YS! T T o [0 Y 85 I 6 ST &Il dned|

TS STaTgH LT o STl 3T TaTal &l @I Y 78 & F B 3
ST B TAM & [0 TAHI0NT SAfae 249 Bl a9 I BIAT BT 78 &
JHMHT A TR FaAl, T (FA) 3R 999 (F91) & fOegd &1 IAE Thadr
q o 2|

JASRIUN ARPIR FaRT Fe® faa=or 2018-19 @-

® |



@WWW%?

fepan sl

TEIT HIHIT S U4 & I bl A
Ze o IeTe & [T SUANT H @1 A 2|
TE Tl TIAOT o (19 WA TR i AT
P1 U T Yol 9T &l e weer 7 Rema=
T o AT ST ST o [T Ueh FHAT
(Ferfad =1) foran &1 29 T | bS]
% 200 Uz Y 1 = T & fored Ser
& T T e % Ad S 6 [0 Az

C (226) XCls

Gﬁgﬂw 2L BT ALY T SART T ek 37l TI80 Y

Hobdl &l

. ﬁﬁwammﬁwwﬁﬁmﬂm%www

|

o  THull-TEH TUHIUN HI & TR

o IAMNT % [T ATESAS 1A, YSd AT AEIh Bl TUFNT Hifory]

o I ATEAT & Fa a9, £ T Qi+ e 5 e AT &
TTET &7 STFIT iU

o U% BT g% H HIY, YaH, @87 a1 I J U [48gd & &1 H AT
g1 &7 fofgal

o 9% STETYH H GITHIT] Hoil ST GIRREfa®! 7= 97 29%1 T9719 & a7 7
SAFHTT 91T BT |

G (Minerals)

T F A Gl @iel TEEN B Y @d? § 8| 3w @iHell &
T qTeu| Sl e 377 Gieid 20 &1 907 gdl, T &1 g 8| e
ST AGMHIEE S @ 1 IdT T 377 39T @9 w1 Hivehd &l 2,
TOH TAH B (T) g6 Al 2 399 99T o7 SUhon i Hidr § o
Ferdl &l 2l

‘Iefq fymer @@= Fer (MTR) St faferdt gamn aRfafa ar gafeao
1 T BT &l I el a9 919 3R SN & A Bl € HId &l By
T [T A 3 A % YUVl 6 HREE & ik 2% AT 63 [dud
THEA Y & qRefdes dF § fadE 2 2l
o TifgU 3TIES § 39Sl (Disaster)TT 3TTAT7
e

ATSThA @1 B9 o ([ed Ry weidd &7 % &l

Y] ST o TATHS AT THET 97 § UHT fopdl gresr 99 St oo
TE9T T USIEl GS9T § HCT &, Ueh Ul STiaTd o]
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BT %0 UHT [T #00 3T7 G:9eh01 I GgEiaai i STl aiey Sl
G w9 Y B 21l TR0 & [0 A9 H 6 TAET &l 73001 Y
gHY dTel o1 0T fehdl ST 2| SYa T H W8 % T dl U [des
fewar e & YT F ST 2
TREAUT-UH ‘I%c_cl"ﬂ}’i @ (Conservation- A vital concern)

FAT YT FHUSTT o STHT G0 &l i G-Il &l el I bl @Il
Z| YA TR &9 98 91 ol & (o 91 of/g, 79, el 377 Sig Uk gy
% e Tl a1 MY & AR [hE1 U & foafad &M § g3 |1 9dad @l
o1 2| (I8 a1 fa9a Teeqor Aot & UPY & ATl 21631 WSl 9 6 7rd
1980 | w1 i)

1960 H 9T ST 19T IR FH1EMT W M7 9w aq|n
MRS % AFAN 9 AIATE 91T bl JEEr U9 9 o 9l ey &l o
SATE | Tl ST BId & G- AH0T Hl Y&l a8d & a2 & wihd AfeaTd
T T ff 29 9T u=ar 2l

TIEIT 1 AT FEIdT AT Vel Hed Y 937 YA & Aehdl &1 sl
% NG T T qAT UGEH &b ¢ H T HaEl o qobal &7

AT &l g9 & I R’s & a1 = 39 9gd 9T 9eT 81 - Reduce,

Reuse, Recycle, Recover.

1. %9 IUART (Reduce): FT AT €Uehd el bl S1eh = HIAET, e &l
SO g% 9 fRar 37 oETe U ST ged &l 98 7 [har a1 SN He ®
& gr A g (3d) & Al

TUART &9 B3 b T il o a1 H diau|
o T HIYH AT & fob THT & THT A% THIIT To&l Bl ST ¢

Je9 &I TEd &7 |
Z.SH:WﬁW(Reuse):mafaWﬁﬁfﬁﬁﬁaﬁﬁﬁﬁéﬂT
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Courtesy- Case 1: V. Rantha Reddy, Centre for Economics and Social Studies, Hyderabad.
Case 2: Paper on water management in Andhra Pradesh by Dr. M.D. Reddy, Water Technology
Centre ANGAR Agriculture Univeristy, Hyderabad.
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