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3. GR[{GEIET qige

SRl (RGN (ATF ¥ AR (@ AW G 9IR OF &9, 9F @ fafer™ §ike
(12 17Tl &% 1 (BT WiTsl (@R e Rege 919 ~Midtes 93w g6 ©itsl il 41 (@S
A1ee 1 g FeRIes ST 510 (FIAT Se- oot (17 O (SR QIR ¥[g, ©F AT
e @ P | SR, e fefeE Ie e smidieE @3 PReE (R
a2 f, T 5 1 TeeeikEs i I | O3 QREEIRTE IO T (Srefee, o2l
smieffaee @ TR T &g 1 [T 9B SR T 2@ @ (DTG S SiEml
T QRIS A1 fTREET | 992 G_E O}l @08 A WS Ted ¥ aF
Tioe T RO, @A @ wibereid I Tga g R Ted WGtz 5% @ue
2RGSO AHCER [Us aeeifes e «if tofs 27, T &%y 23wgie
3 AT FIEADBE T2 = A1 OIR TOed Ao Aeaed G ofoe zre ofF W
AT F TG KA QAR TGS B, [ OIF TC NIF SAMCEIT Ty et 11

GRS @ el e | SR 3RS Biology 61 «ff wfde zwe faw
bios (&) @3 logos (W) *= UG A MY 1 QARG HfesA ¢ Fhosre
FHAR GRIGEIER @3 g2l NP @R, ERg Aol QFAIE AMBE (A
fam, fiE, Wxpeiity, oedy @ blrr ffen Sweea Toror GRAwcTd ¢y af fFg 561
20z | AMe G BEItE iy (e ofen [oie i Reem <=1 3w 1, ©g S
a3 1 [T T o @i feet
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GIRE @ 7o 4@ AN S0 SIFIEAR. (MATS A8, Gt 2e ofen ¥ a1 ef2
2o e GRIT®@E e JR4R & 9T 7o =R O I @SR efbE
Cfenfed @ ifdfiee g [ifs @@ Fgol oy iR Ae GRS @i
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(STS M4l FoCe EPF *14l @RI 2, @A ©F ©ifgs fofe o Tt et
TGS T QI @R Fg #AF 1 ST @A ARI6IR T@, GT61 206R Ffere *M1 |

SRS (o1 R

(oTe GRIG®M *NUR oG [ 7 SeEn 60 2@ ACF | qrs ARes [ Sffie
ISREKGIAS (IO S I

(a) SSHLAF (Morphology) : BT AT Geefes 1 mEs 497 I « =M=
ey w1 eeR Jifes adaE e 3fzs weme=E (External Morphology) @32
MR Sreredld ITE e @ros Wee (Internal Morphology) J@1 23 |

(b) ifafgEfawt It BITHIFM (Taxonomy) : Gitad fafest @3z o feTifeqe «
RINERSIGIIAEREE

(c) =AWt (Physiology) : TGRS T ASILSSIF (GRAPTAE B, @ ; 7,
GAbA, FMCTIPRCEe gl R @ *1=1 SCTD el 72 | GRIG Qe TSR g
FICed K@ @ AR Sire I |

(d) RoBEf& (Histology): GIRMTER fGeTIeEd 21, ReymT e TR @ *r<r Sersar
I T

(e) ?ﬁﬁ"ﬁﬂ (Embryology): &« (I Tesfe, ffig w2t (A [CI&E] "'[%, 5o,
Afegoe, M eigfs e Emar @ == ede

() R (Cytology) : RIRTAER (FICAF 15, I @ f@Ie FwitE A ATAD
Q@ Mg

(g) ISRt (Genetics) : for @ Gitam Ivifoa@ TP @ =R WA Tl
1

(h) RSR_Wt (Evolution) : #f3ITe altas e, Gitaa e 32 FURBIC SAPTRA
SCEAl G =

(i) IFRRWI (Ecology) : @ =T AFfed ARTICAR AL QIR AF©STPE = A
AT

(j) aFREAEAE (Endocrinology) : TRMGR 2IWCTA (hormone) FRFITITTE
DA @ i

(k) RIRQLAT (Biogeography) : @ *I14R #fRSF [Kfew (ealifers @R Gidw el
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Q ®IAE FECR G- A R | SEt SEaey Wiiw s N S
Al R

(a) NPT (Fisheries): W2, WE TLAW, I FPW FRAA ¢ FATH AwifF©
a1
(b) FRALURWI (Biostatistics): G« faw< e |

(c) =A<t (Parasitology): GO, 2REIA T Gavgdife @qe @ Awics
ISl

(d) ®_fREsA (Palaeontology): @itaife2e Gitad RFad @32 G Tweifce e |
(e) F6®g (Entomology): FIBSTSIT G, ToIfrel, oo, Fawle, 7 ol
Twfes e |

() w9&RfEET (Microbiology): SI3A, WIFC AT, AYIHAF 2aF IR T TSI
TS e |

(2 ?ﬁﬁ@m (Agriculture): mﬂ?ﬁ et |

(h) fFeAREE (Medical Science): TR, (@19, e o FwifFs faeerm |

(i) f&2Yf® (Genetic Engineering): f&weyfe ¢ ¥ IR TrifFe Kl |

(j) A9 (Biochemistry): TR e FEadif, @ o wwiide e |
(k) AT (Environmental Science): 2IfFta* FwifFe faeeie |

(1) sYf&s HRfIT (Marine Biology): Ius & Twifcs e |

(m) IR (Forestry): I, I TPV JPAAT @2 ATHo TwfF® [l |

(n) QRAYR (Biotechnology): MA G2 ~ARCIC Femicel QIR IR &G 7w
e |

(o) TN (Pharmacy): agyf*= 3 ﬁ’{@ﬁﬂw et |
(p) IV atfafwt (wildlife): I s e |

(q) WWW (Bioinformatics): FPICOE ﬁ’{w Gftemfefes o, @@+
T faesEe s faeer
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foRca ceifelfeeT SR eaaaRIe! S WA S (e epefmale Sed FCafReEr |
TR TG Sfiie GRN@ITR a3 oq = ot vy, AF N Giege A
oA | TR o1 JeTe CF618 | ©f 20 W3 R G W&hary GRewIE
HIGTONF T 2T 43R T AN AIFSI Tl |

IR SR SR (AR RS AFfefm A i (1707-1778) 1
1735 A SiepTE efwper 2t fofeamie fefa @ces = fof @ Regfmecas
G i g 2R | oy e Sfen, e w63 o1 Mar wF QiRE
iRt oF ot wier foe 1 o2 g QiR od @fdmicr 3 s
fofe e I 1| SP1RYy T GITd ARGy s I fofv GlReeies ufb o, 721
Tfenerie ¥ difdee RER [are e |

fafemieR S

eifefieTe Soaxy 2T 2fs Fiwa wa ¢ Towe TR T qRAe I 1 QSIS
forer fiite AT @ TRFe WA AT FFwd F1 Afet @
FFRTOIT TP 41 A3 2fSfd FRTE *MIg T O AN P FA, AR
GG Q32 ARSI LTS GRIENT *H FCH SIF FLTH oo 26 |

GRS

I e AR @ U e,
g I Rl Ao ARIRE TR carfGT i
e GREHE  Sfenenle @9k —
eifferie, RO Rease 0 7o Tiey | T ;Hﬁlé
(Kingdom) e T =0e | .

T R TS (A DNA ;i s
32 RNA-AF &FIICSH, TRMIZ (T '
A0y, (PIET WY 8 AR et 4
©2-Bilted TR fefe wea o, Wb, i
330G (R. H. Whittaker) 1969 G A 5
Greeiers Aol ey a1 FiEe eeew ST

(Five Kingdom) % I &ol{
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FCEA | RIS e (Margulis) 1974 AT Whittaker-93 @fdRepem sfafee
¢ freifere 351 (a1 | foft T Gieeiees 4fb =i feets ot e @3 {6l arenes
@2 95 oI e Aeeige FCE |

(a) 7 fogew 1
(AFRSB (Prokaryota): @< i (FefFa™ ?i‘?‘iﬁ@ ) RS IR, WYrFEIE
ISl

(i) Srs7 1: N[ (Monera)

11 7 PG| Ut e o X ) o B (CE
A G0 (T AREAFOIE I 2 Felers
N FCH), FENTAE @A @B g
e 5 Mefpeas ¢ fNefFam »mi @13
WA (PR 2AP6T, TRBHRFIG, aroigiae

Giferad! Bejinn (73, g AIBTIAICHN ST | (&I ) o
fqores fafteras afea Tem 271 g4iTe 5@ 3.0%: (F) WG,
e FRore AWaRS I | O (FS (FO (%) Nostoc (=TS e C*Irer)
FOICR A AP “fsTe Amy

A7Q© FA |
TWIZgY: TS IS CXRIE, JFCOI |

(b) e fFeew 2

TG (Eukaryota): @1 eiFew@ (iR Jafde) R[S qad a g™
G| G GFFOIE T FENN FBIT WeTHSIE I I |

(i) Fre0-2: (&bt (Protista)

RS @ gIER A PR, G QA
IERE (FR) A FErsm gde qaifs
frefam % | @I @mifta g FefFaw v
7l RS AT | @G T°gCe DNA, RNA G2
@fbq A1 (@@ TP GATE el A |

(e (=)

fo@ 3.00: (F) SyifEr
(}) TRGT (G A1)
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e (<IFe A FEIEERDE fere T 1 RGIM (@9 [Rerewaa < 9+
ST qB YR FAGENER NG e teRfaerd fon g ameieo® s, g7t
6 SHCCod eIt e (i &S 906 | (e get ifde = Al

Tz UifS N, AR, SR @ IZCER RN |

(ii) ey 3: TSR (Fungi)

GAfroy: SfyieeR »2@Te, JoGial Al [FEI |
(T2 G LA AEEATIN (37 o1 [l
) i oifds | @R el Jeifrs |
@At T g Mw fde | avazd
(irel ofoTs WO 1 FIEIEFS wrFae |
YT ¢ e 99 =B |

| (=)
©WIRA9: 35, Penicillium, SN B o@ 3.08: () Penicillium (¥) I*FT

(iii) qrey 4: =6 (Plantae)

(P5y: 1 A TIFAPRE ACTFICaFIEl
Tfgn | Qg (aez Txre foprew w1 qird
el S 7 Gk o (A Gare 7 g =
AYITS e, ©(F TR TeTer eI iCR |
GTAA T S SIS (anisogamous)
wfie WIFIR, Siphs QL *RFger AL
fonad 7fo HeGe feme Mg @ &= e

TSrizad: S Tfew 5@ 3.0¢: IO g (AFSIG! Tfgw)
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(iv) ST 5: SHIEERT (Animalia)

@y gal MRS ¢ Igeed it
TR (I (I TE (FEADE, it 8
(FRIFA (72 | ZIFFTT 7 AP G @A e
qdie ASG! @A AW AL FE, R
wfoe Hopew e | a1 dqTe @I S
YN I B0 1 #AfRT® fTgre g3«
B AN TS (AF FIAFE WD TAR
271 g R TN g9 wod 3 2| B s.ov: T @@ BRAM
TwiRFd: (AIGITSIR Ireio AFe AIIS! IR (ST i |

2004 AE wIEC fwEEs 5N (@eeia-fNY (Thomas Cavalier-Smith)
Giqeeited (if57bE (AIBITERT (Protozoa) €32 @S5 (Chromista) TN ¥t ©ita
Olol FCEF AR VAP FIPCOR A6y RRETE 2[A3 NP I | QoI Fof FResiE
(B =AM ATy O IR0 | @ w0 corEr Sonaa @fars aRe feefas w1 2
fafon e AR @ RFESPTET S S T4 TR0, SNl 92 326 #TF TN
ATTS! TR IR AR A qieq ifafoe 27|

».8 faficr f[tey «ist

ifafmmeR afel et o aeR qieeR RRSETER A T g &S @it 271 T
TR 4191, O TOeE (AT AL ©© T A2 TOOE QAT A ©© @ | W]
o a4, ©OIF Sroge ([AHTOR e OO (@ g3 TEYe QIAd Y O |
q36 SRR eafe *Hfiw R Fre aresifes @e bize et «isf @it
ey (Kingdom)

#% (Phylum)/ &% (Division)

@9 (Class)
29 (Order)
M@ (Family)
A9 (Genus)
Aeifs (Species)
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TR 49 (9 IC 6! (6 Wi ©IF 69 €191 2 ©fF T2 | 009 86 2!
%, AT o0 2 @A, @ifaq ToTn 2 35 T @ifdmieR @3 e
I (AE5E RIE (nested hierarchy) | SF TN ARG TCIAR G SR LT

TR (MY 2T GITAe A, GT9[CeT ©FF A1 =W | (TN 1o NG (Homo sapiens)
fAfqeiT 23 GTPN:

sy (Kingdom): Animalia; F199,
RCOTG! R \ibel fopem =R |
%< (Phylum): Chordata; %191,
QIR (A @F AR AERPC AP |
@9 (Class): Mammalia; F19¢,
B T 94 AT G
C<TIT/B=T TR |
3% (Order): Primate; F9¢,
GG AR TATIN 2© €k
LERIRSIR AR

(1@ (Family): Hominidae; 1<,
fewiifer, sifeeT, earebR eigfod AT Al @R |
A9 (Genus): Homo; ¥4,
MC2F S7IC® IFe® TR T AR
aeif® (Species): Homo sapiens; 1K€,

56Tl g2 AT FAE, & YT Homo
N O oEifed Qe ofee  qaR

J*feFerg Sxe |
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@A ewiferE @Mt @ it (4 Toes T FE, ©IF FIFTE QRS
w1t 2T (o f0e 21 FIR (@I @01 e @ifafe T (T A ebfere
s @b, @A AW FCF FIRAYCEN @A T

y.¢ oW N S

q3B TRA @I W o @t A1 o e oifde 271 aaw qeeifs o= e am @ e
o @exfs O Aeifed AN 1 @9 : (9 WEF (FCAEE AN Solanum tuberosum | QR
Solanum 919 <IN G2 tuberosum EOH N AR, @4 76 W fex afde ames fasm
AN IR AR AFACE @#m e (binomial nomenclature) 2R 11 oM
AN KSR T GO, O AR R LA Gi@eiced fels e @eTml ey
AT Tl | Eresiiered g AHS fameife @ Qi@ @e@fae am fde
T4 2W 1 Sf6™ A International Code of Botanical Nomenclature (ICBN) ¥9®
@3 &ffF TN International Code of Zoological Nomenclature (ICZN) F9F RIF©
FRINPITE 2o 2@ 1 AFOTF W2 code ORI GRS GG wfere | Awael wHifG
=T QEAR (FICA Gieast Leeifere 1 7= fey @g 7w #Afafoe =1

1753 A J21C* @il SR A9 Species plantarum 386 T5A1 T3 | @2 731
TGRSR IF JFGT TG eI FC | 1A G A N4 fofe fasim st
AHST TS FE €I 49 8 TIfeq Aew i | T3 2dw @ gt g qafd, 3,
9 @32 IS (AT TR I | PR @2 B aNead e Mg i
T TBIR | @ e S effslt &ies:

(a) TR B AR Rt B S qCS! TR TP/ FACS 20 | (S Alfeifesra
Ffew et e Tl g awifen T s AT FE0R, T (I GIF AN
T | FReOF (TS RIF NI AR Zakerana dhaka | T egvpercag alifef@wt o=
AfSIIS! FIG T @R &S T FRE @3 AR TN TCFA A0 ZCACE 1)

(b) Reeifee FCIE ¥o @t AFE, @AW qifb o AW @32 o @t e am
QH: Labeo rohita | €6 32 TR (AT 1N, AR Labeo 519 €22 rohita AGTSF AW |

(c) GRETed 2fsl (T@IfF ANCE S (unique) 20O 2 | FRY, G2 TN 95 52F
QIR &) IJIREE SIS (2 |

(d) (eI FICE A ST AN THE 6 GHS A, M THAYE (R0 9w
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T R Tt wefba I (=B wrwe ey forecs =20
Q@ : RIS Allium cepa, 182 Panthera leo

(e) (REINF TN WA T w1 35ifeTd T foreits
(S| @ Q9 Oryza sativa, 1o AR Catla catla |

() TS @K AW 99 8 e FwF W aEm
@il wiel e 263 | (@4 Oryza sativa, Catla catla |

() I TEFew @ 3 G foq ame=e
S, O QYT R P 22w e F9
gwe NG e TR |

(h) Y &Y @ e [eeeerre T @ o

29

AN SFICE ARPTR T G (IR AR (KT FCHCA FCAG FACS B | (N:
Homo sapiens L., Oryza sativa L. (41T L eife—IeTs A1Caa 127670 991, O (et oieaqell

@ 9P ABF A AN (T 2T M) |

RIGK

Duttaphrynus melanostictus (Bufo melanostictus)

TR QIS fasin i
AEFA A Reifas W
q= Oryza sativa
A6 Corchorus capsularis
I Mangifera indica
o Artocarpus heterophyllus
A= Nymphaea nouchali
Gql Hibiscus rosa-sinensis
FEE 1Y Vibrio cholerae
GISRIRERC] Plasmodium vivax
RIE&IG] Periplaneta americana
Gl Apis indica
g Tenualosa ilisha
PN e
G Copsychus saularis

Panthera tigris

Homo sapiens
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Tfen ¢ AT AL el Fie G FACo AR,
Tfen @ efffithitad et Fare #{17<;

Ay, oif, 3§, §F qk GFE FE PO v [feq avr @ v
o FACS A7,

QIRTACE (FICIR THITS! FehRE FACS 11;
Tfen B i Fce #A17S;
aife B i Face A9

T T (I TG ¢ G2 T 7oy T4 fefers Bope e yeme Fare
MIGEH

5o, Sel 32 STE (I AT I FACS AR
Bopermea F1& Y FHCO AR5
o] ¢ FEOES (Il IR TR Y FACO AT,

QYT THT AR Sened () ¢ aifacd (Y4F ToreEd Ak (F1F)
I T Hfre e s Fare i179;

Tfen ¢ Alfdfbpe foa werw e Hfee Face #i179;
AT QYR TG AR FACS AR,
QIRE A I (FIEF S TR FACS 217 |

0V
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QR ¢ By 55

2. QR

e @fITe (SRl (SR (@ SR 20k GRMERE OFF | €3 GRS D7 &I
(I RN GRS AR 107 8 QIS [FAPACAT GFF RO Il TR0 |
@R (Loewy) @32 Fitsfow (Siekevitz) 1969 T (W (OW (selectively permeable)
"M M W« GITe G G T &) &I 4w »eiR e efegs tofq
FACS AF, AN AGF (I I |

(IR g0

T GREE OF T8 T | GF TG NS 1L @ AR, (T2 AR «Fo @
FICEE A1 | FREfFaeE 1R fofers @R 12 e, 9t e e eFe @R

(a) @M I AFF(ET @ (Prokaryotic cell)

q @R (@R @ qAFS AT (nucleus) AT 11 qow) G SfACER A1 @i
ISiFare (e @1 21 G (IR WS @i vl e oige At =1, ©iR
fTofreag MG T AE | @K (FIE NIGRHEGH, AT, aEigee
@OFAN T qellq ATF T O@ ARSI ATE | (FICNCHCN (FF DNA AT |
TeTr® e LA A FIFORAR @ GFEF (@R 1S A |

(b) &F° R A ?_[@7@1?5 (¥ (Eukaryotic cell)

O3] (IR Tz ?_[ﬂﬁ@ e fT8fEaR RifE (nuclear membrane) ea MefFs-7g
RGeS ¢ P | @ (@I ARCACEER T el T AF | @ Iers
DNA, (257, RE5M @32 Siiay SAMA ACE | AR TR @ GACR 23 |

Fiters fefers oFe (@R 42 42017, (PR IR QP |
MR (Somatic cell): IZCFA QNET T A G5 (T FHAZ FC | RCGIFA

sfere feres Taw (e [elfere 21 e el meed 3 w6 e ©g ¢
S!S O (TRIITT S (T |

GG (Gametic cell): T 2T 8 TFH (Al AR, AT T TANT ST 27 |
IR A%fote e ITgtitas fore 90 32 T (P TLAT B | FS] GeCPIcy
ICATCSI AT Tl NQCRICAA GICACEIT FRAPF SEF ACE 1 72 8 F Gy faifere



R0 SiRISESR

2@ g GIEE W2 T ol IR 1 2R 8 B GANPIER WA T 6 €3 @l
@B AT (Zygote) I0ET | TG IR KOG MG FAWR 79+ I |

2. Ofen 8 YIS A4 Fellq a2 ©ime IS
T Tfem ¢ il e ag© (A aifel @ Foe wen faw teft =
TP T S

@ 203 efdtican a4 S@ieER

0y



0Y

GRER ¢ 57 o

G qelqF SR Sfev ¢ &lft ToRd (@I e g wqely @y, A (@@
TENCHI 4l (e APy s I |

BETHGT QRArHY W (A AR, @ [ (@R FelgF A g9 |t #Affoe 29

@RABT (cell wall)

@b Sfen (@iEE a3 e JFesd Seme 1 «ft o A werg e tef
AT @ELBE AMF T (FRADIE AT AS A @ T, Gre GRS,
ERoEEs, felfE, o, JEm T et @il A S@ JRGEE
@FRADE (2ifsa, T ¢ sferpeaEe M e zaEs @EebE Feba i tof
IR (I 2B «F 7[5 | T4 i Toe (ATBIZE (AT e7T® T 4=
AT B T 2 I (NI S 21 @ DI e W @ A, A FA
I | (@R (FIACE oSl AW I, (I AT € W @R A0 | AR (@I
A SSCCCENIG! (Ml fer) BT Mgear @@ T FF 93k M ¢ <fere
e HeNbe foRrwel 0 |

@ 2.09: FEABIET WArFIT oo

ceTebTgeT

@I oo @ 9, dFAE (GfFeTd TCo! P AE SIS (LTBIZE™ 6T 1 (Frafife
i Tt afeg2 (ebree™, aNie @afifa Fres cendigeeE wed 1 @R
T8 QLT TR ABDISEI TeNojte «de ez |



R iRISERE

2.2.% afifE (Plasmalemma)

(ATHILATSICR A20E ¥2 "ordd @ FfS29F *ml AT, ©iF @fife a0 giemiees At
AT (WES 0 | (FARfEE ofecs MEifoms e aft aqiFe e e cefta
i toft rfife @ (aascew M 2eun afeqaed e i 8 4fFe w2
Bebel e @ @32 A (@RI AR (A WMl I A0 |

fo@ 2.08: @RI

2.2._ ARBIENT weiiq (Cytoplasmic organelles)

(ATBIEeT (A fefFasT At (@it A e @ @fa Toet g (A 9w @be
SBCHIACT | G2 AIZCEIZNSTCNL N WS (AT q&NY AT | G LTSRS IS el
ES OTF AAEE AT o | 93 TN @I @It Rifeg ok @i
@IS Rifafdie | @engeeE zms:

Riferge MBI =iy

(a) MRGREFAT (Mitochondria)

A eI @ TN 1886 (TOIBCH 1894) A AR FCE AHMC B @R
T TN (A JRGRT, O IS AbfeTe MBI GA TG (e [eer=r et @=er | aft 92
oG wRal 1 Rifer ey <@ 1 foota oq s footr e SR wrel ot 2@ A0S | G
% (cristae) I 1 fFh5F Tw O (TR g AT, 9 SIFCEIN (oxisomes) I |
SFCEIT SLEIEFATE (enzymes) ATGE! AF | MRBRFGIACTR (493 367) foora A TiGH
(matrix) | QIAA FATHIE AR F41 ASBIPGAR AL FIS | (SN AH AL @ A [ F
giol SR SIE=IRFM, pfTeiEa (-9 5, @I b8 3R ZETIGT AR ©F | @7 &AW

0V
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)

(%)

fo@ 206 () WG () TBOIGA ==

g%l (IIZERPeR e IRERiga 96 T v@ &er, ver ¢ vl 4
VORI PR THG T | W0 w8 wdged 47 @3 5@ (YOI 4ITe)
THARAFIA T TLEIHF TS AFR @ RGO MEGGACOE TP =W |
(OINEl (MR, (@ BGP AR @ ¥Ifg Tesiifre 271 aEer TRGIEAIE @i\
T (@ J ANSTR RSN FM =W QR o [Kfew Fhw 92 g 475 I 1 [y
IFoPw =Tl FHe Sewd ¢ eNfirita MGG siheam T |

AFRAS (I NSCOIBRGA ACF A1 ANA(S ﬁ?i ?_[Cﬁ?lc'ﬂ (IS (@N: Trichomonas,
Monocercomonoides TSjIM (LTBICERTS) NBIPGAT WAFAS | O @ & 2C®
AIE @ AT SOACH @ 9F TR @S (IR oo NRGRGA ([Tl o7
AR FE AT @R TR (A G (IEd R AR 20 (07 @ e
ANGT ©L-THATG (AF G2 JAPIMBE T el = |

(b) 2iF5© (Plastid)

RGa S5 @ 1866 M Sfen @FIa gl @eiq Afve wfmx @ |
APBIET A4 IS AW Fge F41, AW TLY FA G Tenmad T @32 LA
FE AN AT FA1 1 26T fox 4aa— @FAUPE, @TNAPS G TS |

(i) FIRAAPS (Chloroplast): 3@ ACed 2IFTTCCF (FICAILFT =1 #ATel, F> TS 3
I S WL GTAd AN T 1 AFBTeR & (grana) WA SR ALK FCA
IR *Ifgre FoiFefie @1 W8 SR ETHE GEMITS (stroma) SRFLS TLEIHE



38 Giafqa

foa 2.0v: afs 45T (¥fwe) | @Fraeeea ey oo
(FTAZT TIIFA IO/ (A @2 ATETOIR Toreifors 1)

TG, Y (AF 2 I TIR-OHIZTC R (T (TCFd M IIRE IR 7 =4l
it I 1 @3 25T @Rl A, ©iF qWME TE @1 GBS TS Fifbae
T OF A AGFE AT |

(ii) GITNAPE (Chromoplast): QT Afed 20T O & T 1 O3 ZIFBTe Ty
(TW™), FRBT (I, TR (F1F), TR (Se) o™ 76 <A,
©I2 (@A W, @FIABEE 96 IR (@B a6 @R awd feedsfTs s
T4, ATl G2 T Ty WX FEAT F@ €0 | e T, ATl @ S O
qUAR AT AR | TR AFAAR IR AR ARG I Qa4 Fier | 971 [fom
(FER A& WL AT FCF TN IR AR |

(iii) feTSTR12B (Leucoplast): P AIFGTE (FIC 7&7F W<l AE A, ©IMe TCF 2
A @R @I R A R, (@ 5, I, G 29iW) @RI amE
AGTN TR | QR Y PG AW T2 T | A FAf Gt TS (@Faigies
FAre® 20O Al |

@) oo

I : 2lifF5red fow wit |
Towad ; fqfon gvoaa 2iFbrea o, (PSR (219014, A3 (o1 1
S : [fon Toe@ 2Fores fog I @TE I Wi «ae @ifics Sopaltom |

R0RY



SRR ¢ 5oy 3¢

(c) *=if& =g (Golgi body)

e g ([ o=l I7g) aAdiTe
AfNFIE  ofeq AW, @ AP
SewEIae amd @l AR aft sl
8 IS AR (e W@ (o1 @
svr fafen Serveee «if e g
2| G e s Fespeaata
e @3 e TR Iwe T W
feTTae @1 BNl 7% Tl I 1 &I
I IR FIF AL @ Twifee
G A FAE! G (AT 7267 FF
AT |

(d) aceigiafSF @GP (Endoplasmic reticulum)

GO NT @BFAN -7 SRR N ATZ BT Gl AP, ©I2 AefRFeiIE
G A (ST AR o 9B 1 @I Sedlifte AmdeEe ek A Rena
GTTIGERE @OF T B | QTN FACA I AT GREER A I8 AT |
©I2 R F91 W @, GF (@ (ACE G (I S0 8 (I TS qejiey @i
TG 101 A | NRCGIRGA!, (FIEIR oo fore dreighiets< @OFee e
SR AR | Tfem AR i Ty (FIEE G TS A |

(e) FRARA (Vacuole)
FBBILASTC (PR T (@A S F = (A IR, GIoJLNIR ROR (FIAIRA | I
(TR few (FICTF ([A*57 1 9T AL ISt (I 979 411 [foq 17079 wees w17,
IHe Mg, ST Tom W3 (@A
A | AP (@RI AR
APRS ACE, O AW FAET A,
W@ G AR (26 27|

(f) =2ATEN (Lysosome)

fAfe oee @ @S (@ Wiy |
ABEMEN GREPAE GRIGF TS
(AF TH FE! OF TREBF NS
GRIYIEIE T I (T | GF AT T SRR @0 o o s w4
2, S8 S MY G F2Tf GTeTe Tew = Al 1 (AR SWHCS oI 20 Al [{fom
THI-8, QRRGI- ST-S0T @fer

fo@ 2.ob: FABEICEN



Y Glafieas
IR ARG AW FroT® TR OF AXACE FOET 76 2@ AW | FAE!
FC (R0 W[ AR

RifafR= MRGIEENT =iy

(a) (FIFIE (Cytoskeleton)

@R afees @ @ (TOE [FE AW (FIAFSE Tod AT | (o w7
W32 (G- R w1y wier Seel g A (SR SRME SR ol R0 R |
(RPN (07 (AF (FADEE 40 A | WFow, e, BTeRelm Tom califea
TR TR [fon @re oy [ife 231 WEEbees, MRS
ZTBRMNCED fFATS @ (@0 ©gd Twizad |

(b) FRRITHT (Ribosome)

AN 92 Tfen Ton 4aqe (FIER G ol T @3 RfERAT @ oM wendfs
A4S (lIf5T AereRee AR I 1 (ABEF ARTANBRT (537 AT AT ABCIEITT
T ACE | QT ARSI @ FE ATCAR SLEBF FIAR FE AE | TS
G0 FI 20! reRrRfae [Kigaw ofe afew ment Sy, IReRgae U
3 APBTEH CHINITSS ARSI ANTF, AT & SSNPTICRF Fers Tuaa- a3 7Fs
eI (enfoe Aerme @est (7w, O e @b WG (@I AN q1Ihe
ABCRCHN (T3 (I G (2B AT FC 1 (87 FOHE 4T qeY (FITT 9 2
@I T @3 [ WS @ QY WATS PP FAel, O AATE a@fve s
oI |

(c) CTCEITEN (Centrosome)

afs effacecaa &%y, dyme  enfacsica
G AN T | feeiers Sfew (it Fwifbe
amd @Al IR efaceias fefFeR
TR U6 Tl TAFE A TOIFF qele (72l
R, SIWd CITGSH A0 | GG SR SIAAT
RS AT OFENF  CUGIHTR G2
EACGIFFR GMGeTE TGS 6T |
CCEICEeN A @fges @ [Reee| @ 2.05:; EICHTEN

R WP (@ Cofd T 1 QR HiTe 7w fSree CGISItR wawe e | [fen
LR FIEET fOCe G qeHaRe Fe |

2.2.9 efFas it Ff&Ft (Nucleus)

GIRCHICAR CRATBTgTeTe Ffis SMiCas] @Ie™ T2l P16 @ wefc ol a7 ¢1fbg 3
20 T 97wl e, ferers a1 Tt | Frerer a3 Toqiiove cifge 7




)
24
o
4

=9

fo@ 2.v0: i
I ofsam e 1 fofgam qaefen @5y fafze as | ot @i wAeefee
Ao sriRferz w7 few-fisa freme s Jofde FefFe fFwe aeteEn @ am

(a) FrefFam Qifer (Nuclear membrane)

fefmrte @ A @ f[ify, o e [Rife 3 &fas [ifg a6 aft v3 =9
% 1 2 Rife fefore ¢ (e e tofd 231 «3 fRifers I TR oy fem 2GS,
@S e T 011 2 ferwd (woq ey fSiFamT «ae ARhigee™ W g
g belbel Sed 1 TefEae Rifg ARGe™ (I FEENeE awWie e 52E qe
@3 f&fen ga vape faeme 37 |

(b) fAefEegie™ (Nucleoplasm)
frefgar fifa foow @l Stor ¢ 1 91 AT | AT (FGEFET At fTefFee™ I |
fefregiem fefas e, (2o, Srme ¢ Ffosm W s w9 A |

(c) frefss= (Nucleolus)

fefegiaTTs S @ITSTd A A (NP Pgee Fefpean a @fapiq
AT | IS FIAATR} LT AN @ (@01 ATF | @31 RNA @ (2lifoe forea tofs 231
G AIBCRICEN LTS T |

(d) @=ifod wifert (Chromatin reticulum)

ere 5e1tR M G (SIS FEFACER 0y o7 Weo! &+ &b i AFce @A A7)
Q3 TSIl ZCEN @A | @A (9 @IAS™) FETe DNA R (AR NI
*f5e fbe SO, A (SRS RFBRTZ IR e 26T N4 e e
T | 5TC TP FAlere FE (@ (o @9 e, e vertg W @we fWefsmeT
@ Jol/og FOUA GO @RTS (SN SR 1 GO SR AP @R @



r Giafqee

TOYEE G @t wifers!
(chromatin reticulum) Jt fefaaE @GP
T =1 PR e T (1R w6 fFgh!
O AR G2 FGAE S QA (6T @22
G R | R T (@I @HBAYEAE ©4a
M @ S e e e
I (FRROEER T @B 8 A% 7@
oM R AC (@FWGAYER SEE W
I | RO (BICTe Wi ©f FAGE
O @R AR (oreEs i afs
FeCE Fofere 2@ @S Ao
IE AT D AR ALNEF @ 9F aF 0
@e | @mibred (2r) Tgae Qs 96 B 235: @6 GATE
eFibe e ATE A A CHING | (R [REeTa T EIGIRRIE @ @ s
AL NFHCRTH G1 Ig T O 0 FIAGIFI | GG TS A
@ifbres ol 9fb 2e ©Ik 9o AT (arm) | SHIAICEES WY T4 ERGIRRE €9 & ibe
el ey 20 T, w44 afeflt @wifbers av qft @iTa™ Rer €11 201 9
T O I ST A AR |

@&QWW

FiG: QAT DS (FIAF o qelgm @iden g 5ea S SoPiom
BIGIN

2.9 Bfgn ¢ AT Ft@ A [Kfon g e gt

@F1F QR (3w ¢ 2iM) A5ta 9FF | AR 8 IR ANTA (FIa I fon
fomem ~favifere 271 =R =i et SRSIER 29w W (U o) “5® GFE!
21 (LTEITSTRAT 2T LSS S (MRA T4 (A (AN A— TN AWz, (s
I ¢ FE @ GG (IR AL T 0 A | IR A (ARCH IR WA
femel =iy, @R (e |

9. Wﬁ?{f (Plant tissue)

W2 J f[feq adiaa @R (@F1F qIlae 3@ I 2 FE FE IR O Teoifee

0y
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QR ¢ By B

T wfew 27, o sima 5of A Fan qeat | 5] g2 2, ores ooy «ae =it 5o
e BfR (R et 7y g *2i18 Bopa @ Reifere 2re A a1 =8
B for «@ta, 39— w17 6oy, wibet o «ae fsadt (wacieia) Bof 1 @ ie #y 15
@32 @foe B3 e ST 1 203

(a) 1= fa?ﬁ (Simple tissue)

@ AT o effsfb v @i, aipfs ¢ owa e (2te afen, s w1@e B < |
(T Ppfog T4 fofe Fea 7wt Bofe o ©itet ool Fal 200 | A— IR,
(FIEHIEA AL (FETFI2A |

AT (Parenchyma): Sfentnces K OCx qid ToFfs o7% a1 9
B TR Qifcs, TR, “ifee aAbige e celbigie™ i 71 a2 s
QSR TiF @l T | (FRADIF Ao @2 Crefeene W tofd 27 1 @] (@108 729
(FIRAPS ACF, ©IT T (FEFIRA (Chlorenchyma) 11 T@T& Setne ¢ @
W—ﬂ?ﬁfﬂ@ RTPIIANT AN (Aerenchyma) I 1 *Ficaizs Bpa a4
Il (A2 19 T4, AW 2Pge F41, AW ALY Fa G2 AR A9z F1 |
IR (Collenchyma): Gt R0H¥ Ca *ficaapizs @R W tofd =31
FRADIE CREAS @R (FoF T 2@ %7 W 32 (FECE AdT Abiad
G FHF (BT (FLAR | @ G (@B SPINed 9g @2 @FIET (ofFoa

Tl 2GF I AT g 21 @ B (@Reee F= ¢ HEE | 3l ceiiesrgersioyd
@R W@ (ot 21 9T AR T AFCS Al | (FRATS GIFARIE, 7 A o1
2 A | AW &GS W TGMIMRT Yool el <l GUad Y e | Arord e g
JTICE qWE (7L TR | I 8 AN PG, (@ FIC! € NGFHAE IS @ B3 vyt
AV I | @ (P 4T IS ACF, ©LF G AWy g A |

CFETIA (Sclerenchyma): @ B @RET *g, W7e &7 @R 2F ABERFG
7| (ABIENREE, T e Afes e ww WS @ i Afs By

@RS
0 o O
o Hiti'-.@f;)“
=

foa 253 ffen eitaa wiger g
() “AcerrZa (4) (TR (%) CRCRRIEI |



9o ESBIEEaD|

FEaeR B I AT IR (FEETe (@hiEE St AFEs 4
SIEelfe ©f 76 2@ Yo @@ ARTe 201 (@FRYE A4S g2 LR0TE, TR R
CFAIZT | TEMCR Foel i G2 A ¢ A =99 #IffaRd T 97 T T |

(i) FI3F A ©F (Fibre): 9A ToFe T4, 27 BRI, ¥ IR GMF 3 &F6 77|
ST FUCA U (NSl 20O IR | DI M fom AME, @ fowte o1 901 | &2l 38
ot fefere o fRfem A el =R, (@9 IP6 FZIM, ACE FZAF, WEEW
TP A DY |

(ii) CFARE (Sclereids): AWACE GO (e I&T TF | G ATE!, ANIAT, FAC
FHID ARE FUCT SRFFE 20O AT | qWF (N Y72 >, TToFe 27 IR
fereiferege | AfRee (FAIZT (@ AYETS JO AE @R G (FELTDBR FoYE 24 |

TG ¢ fadero @t Sfema TG H, T 8 AogE (FALC B (A1l AW | ARegF R
O3 AT ML G AqICE (FRFRLA AFTS AT |

@QWW

& : for gt s Bopa o e |
ToPAY : (PIFBIR (A, BT |
A(S : fo g70a 75 B fofes foa @it W qur AL St e |

(b) o= 1%7_[1 (Complex tissues)
fafen «@eTa (icas TR @ =R By tofq
2, SItE wioe 6of 301 a3l Sfem ~Afzazee

B3 98 a0, QIR0 IR GFIC | ST
qR FIEN @@ Sfem wfieed By
(vascular bundle) 19 S|

SR (Xylem): TN Y2 ACTH, ARG
8 (Tl 1 LTI SR | (AT (AT 75
TIRETNSE AT SR 01 s g
I (PR CFE CPelE M W06, GTI

crefs aRE S @ erfie wEem 0 3o 4F e B
e ECEN

0V



Q0Y

G ¢ B ©)

AARF AP ATF (TGS G2 AT GPAR (OSSN A6 | (OIS
el FiH ARAD I AE | HREW FES AT (I A, @9 GifFT, o,
TIBCETT NGB 8 GBS F3IS |

(i) Bif¥® (Tracheids): GfFT &FF &= @F
ARy g IR FBICEN | AIBICH fereifes el 2
g T @R eI TR I R A | T
Al SeTIbeT =A™ (&Sl FCAIF (paired pits)
TG TR AR | ADIEE e IE GACR
GifeeR e Fofers | T, TG @
oG Sfewe 2T ¢ CTFed Qe T
GifeT IR | (@FREEE AR 9R TeIE
YS! AWM FA G 4 FIE | O FUE!
FAE AW AR Frere @3 5] 7 AT |

(i) o™ (Vessels): (ST@ (FIRYCE 2B
(5I0eT 0ol | (TR GHoa WA
SAfeer® 27 G2 AFeR AR o faw B A b 2.8 &g gacTe sz
T WO O S FCA 1 G T (SO

Tota 901 T @B Y #12 S 20 AN 1 A1 PN @ @R carbiareTsif
AT TS TET G YO G2 (ABIAEARRT =3 1 (ST 2ible Bifwees weet
ffemsesl 57 =, AW- AR, TR, FRE, e ey (ereE
AGRTS FEE EBRGE o9 1 @ IF Il AERE ToW ARe AAF «7] 2o
AR | O 4TS JredG! Bfema 71 el (el I TG Sfema Wy Twe
Tfew, @ B (Gnetum) 21fSE @R oo™ A1 A @I AfFe ==
AfFRd @R TEF Grel Ml T G AU I |

(iii) ST AEFSIZA (Xylem parenchyma): SN SRS T2
(PRCE SR AN A T& cwrias (wood parenchyma) 1 Gt
15T S A TSN S Al 1 AR SR GQPLS ACEAPIRAE (T AT
ADRYE | O CIFIR QZE 7l 77 &ADRYE 2@ A | AW HH G Al
AfaRe T Qe Y e |




O

G

(iv) SR F1231F (Xylem fibre): T SRS (FREFIBA (FI2 0R TR
FIEAR | qE TE FIRARE 1 @ (PR FH, G S g | AR (I
CRATBIZIET AF 1 I A1 o | Tfem 1 AfEF g @i | fier=iar Sfewa 711
TR G TP IR | A1 ¢ A omid sfaeze, 4w e, Sfenes aifas *ifs
% YS! AW <41 ST B a4 e |

IV (Phloem): Tfen FNT G QIZCTCN MY g3 Af7qzd By (ot 671
foTeme, AN, G HFTFRA IR FEN o Fw @ B ofvs =7
fafeq it if93ze 363

foa 2.5¢: @ By

(i) ProweE (Sieve cell): @ete RUT GACTF @F1F 1 AN, “Toa (FRLADRIS @2
Gifee @ (@FEYET THREEe 9Hhd TAT I Afee 2@ Frede (Sieve tube)
N I @ IR SRR el fewgg Fretet fw +R (e aEm A |
PrewieE cibige bk (N3 AT I G0 (F@R Fo GRAE 6 27, @61
Wy AR 79 RO I @1 9mE Aibie fersfaagg | sfade e &
fTSfam A 1 FFA @ PG SEmA G FONFE G Fee A |
Aol ePge My Senorces [Kfen wieeel #faaed T4 9 A4 e |

(ii) NI (Companion cell): @fsfs Frewimg s 9 F gz
TR (R I FF | qMA (SfEd! A [TEFIT @ I8 9Fel 9 2W 93

0V



G ¢ By 0O

fAeiamT Prereitas SRl oy s 2ens frmd 3@ 9 @3 cabiges
A @R AATeel &IPS | FIF @ TG Tfem qma Soifrafs @3

(iii) CFIEN *FIEwSI2N (Phloem parenchayma): GFIGRCN TP #fita<sias
FREAR  (FEN MEAFIRA | qWE (FE NGRES ANEFIRN [eo! wATea
(RTINS @32 (ATGIACTITG | A1 A7y FW I Q2 AW 2772 T2el I |
T @Sl (Pteridophyta) ©few, <&l (Gymnosperm) Sfew @3z fare=iat
(Dicotyledonous) St @R Bjre @R ~fiaaeies AF | qFAeal Sfem
GFICTS ~ICERI2N ACE =

(iv) GFIEN FI2F1K 1 97§ (Phloem fibre): (FEAFIZ (F1Y TR G HI2A
o 21 YT GFEEER AN (@R, IME AFem= #7HEF A Ig ATE | QW
JPT FEIARS JC | 2NCOH O G A PG FIEAR | Tfegm SreiF (Mo T
q FEAR T 1 IR (I ADIE Fo (A1 IR FRN BIPR Nege ~Areiy
Tesfifre *Fa g3R YO AlE® W GF2 AL TAE s wAfaifee =71

2.9} &ifdfoy

TR AT WS (FIE G (P [ s fcnfers 4 | @58 9T @1
(ATE TAT 2 G A GHIF A FPNRAGF (T GROCRA (A WD 7210 el
FCE AAGICOIE qF0! FICe FRIfers AFeET & (@R ANGree B (Tissue)
3t ow o I 1 @ B @R Sevife, Fw @3 1o @2 GqeT 7 5oy e
AEDACE B55reg (Histology) 0 1 (P ¥ae By Wuag »iefeyy 432 s | o1 2oz
fBop a1oe 8 FEAFA AFF, AN (@TS TFI AT, (IS FTI AT @2 T ffem
YR TP | I G G o Ao B Aew 9 q@erw 6oy RRewa wffoe
o @es 6] 98 mees f[fen dumear g8 e @ ¢ |

SR 00! RO 2ATF | (AT @RI ST Sl o &2 T P00 (2 T, A
AP (@A A e S @werd (Fite MeAR R IS 1 (GILAT AT
(TS Q32 B JRCI TR *ACS AR | MRS (5I0F ol [{feq «7aa qygeas
T AP @RS AR SfR{R peE FgerE Feq RO Mt AR 7, W &l
¥y At I TS TS 2 | AN FES, 26I-5aR QIR TCHOR (T IJaze
27 for q@eTR e W (reed [fen witw fcifere 1 @ifee wedliw @ e
TAGET AFCT Q2 T Q2 INACHS AR (N L (SR 20 eed afsio

THI-¢, QRS- ST-S07 @i



o8 RISESR

(P GRFCE TR FE | CFS FBIOAFT (MR @ AfSTAY ICF | AT AYBIFdl
R *HER (O WA N (AF FTHAT TN FACO ARG FCA | AR TR
(R (MCRF QIRES (ST QOIS *AE TPArem [fon I I ACE | A G
R (ATF §F AT AF | ¥[NET GFa 9 ol @raoeen s e 9w
fefe ot 1 SFIE Mz wFe SL&T @A ol SR (eRd el e AP | (Aeed
I, o1, wfed 3 Tepifvre afEs awme Koo Sy

difafoopa asrren: afdfty s ooaeRl @IER A, @RS aR St fgTe
i IR fefere eiyime bR wame — W=kl B3y, e 5o, ¢f¥ ooy e

g op

(a) S=AN ﬁ?ﬂ (Epithelial Tissue)

«2 By fRfen wwe™ @A (lining) ROIR F16 I | O FOIF WS AE =779
B gouig Je T @2 TP I 20T qeE wge LA, GO I
IS (AT T (protection) T4, (2GR f[fow g wad A1 s (secretion) I,

feq smd oeiraet (absorption) €l @R T Yo7 oifaw ?{ﬁlﬁ% s oifaags
(transcellular transport) <1 |

@ B @R T ANEET g @I fefesma Taa [Reare atE 1 @IER
e, Alfdeee o e g3 Fieed gprocem & 67 for q@ere 21 @

(i) cFAET WRAN B9 (Squamous Epithelial Tissue): ©2 3= (TR We=d
IR TCO! BII6T @I e ST ¢ SIpIcae = | SuiRE: JCE (AN FE
A1l 1 @2 5o dyiTe ARRe TIole Bafi F6 F0E A |

I RERE LG A CEL] 1%?,[! (Cuboidal Epithelial Tissue): <2 %{{N FRYCE IR
1 fo8a wigpfon widie (@R ), 2Pe G2 THS! A ST | TUIRAel: Jead HAeaARS

olo[q

fo@ 2.ov: ERIR 5@ 2.5q; FCaTE
(CIEGISE) IS IEEEINI| (qpTs) wi=z@ar B

0V



)
24
o
4

G ¢ 5o Y

Tfersl 1 @3 B dxime “fqeaime g wEe Fee oo A |

(iii) FeNT AN T%?_[T (Columnar Epithelial Tissue): @3 G2 (PR o8
TCO! g G2 TH | TWIZEeT: LA A OB (A LTS T, THA A<e
G ISt (T AT

Affdtace fefermin 7 siers @Rt e fofere afsafemre @ aad Boges
o Sitel o9 41 T 1 A

(i) “tgae wigwd Bp: fSfesmm Tom @RPIR 9% 7o0a Afters | e @ @A
PP, JCAF NARP AT, &® AR |

(i) =T agadt fBop: fefesnia Tva @R gaifes v Afews | qua HrfbwRe
o Bpe @R, TR Forad e WA T AT @O ACT—FACA (7 I3 o1
Bl ToF AR AR (7 AR SO-AG 7o | ©IR GTF 90T BIArersiaet Sl | Srrzael:
A 2T 9 |

(i) Procel-gfteiRe wiwadt Bp: «2 Bopa @R Sfesmin Tvw s 7o Ko
AF | O (AT ffen Tweol veaw @3 e re vedrgs B we =31 Twizad
G|

@ 2.5 TbwERe 5@ 2.30: e
(Fedrge) A Q@ @A By Grifbwize «fsifere b

REA B (@R @ ey e e TSN gHAree 271 @ :

(i) Fiferge wiRadt Bp: el eifitrs WA afblcs ol IR

(ii) FiceeTge WA B 2GR QT A |

(iii) FUMgE AN B9): 2GR QTS @I (MD! 2IfTrE ©e" (AR IR

(iv) & SeeR =wREa 5p: [edwerR Ferefre wmal o, i At %1 3k foxig
(Y TRAY 7Y | QA AGA SLHERe B ATifod A1 Y AL |
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(v) &R S Bop: f[fen e w1 fgsad v

R 5oy @I wreR A Tfew foowa ¢ IBET w (o I AE | AREF 93 By
FAFSA® 20 T, e, (N, [, AR — 9B T G W (T w=q B
Feirele 2 afl f6o) @3 aee fBapre e =1 @3 (rees [fen sesd Fite weaze
I AR

(b) @& faﬁ? (Connective Tissue)
Qe A Foe Bre MedH (Matrix) “fFNd GeaEFeE @ @2 @ !
T N G2 IR Fefers Fmate B aqms fom wame 231 T2

(i) TP @SR fa?{f (Fibrous Connective Tissue): €3 F @S B 2g@a
s i1 ey At 1 e e fen g ©vge enfyay el TR

(i) cwfemE @we fa?ﬁ (Skeletal Connective Tissue): (702 TEF@A FIIC!
ATFR B B @ B a1 @3 5o ted Sreredie SIS o F |
e S Sipfe @3 qrel (7 | el FeleT IR BT RIS FCH | WPow, (TFH,
T, ZRfAG— IFT (R T 8 AGS AT T 0 | [ fon «@ma sgafas
Teoiv 1 dftes (AfierEe AfeR Pl 1 N fefere e @res 5o
VRS 2 | (@ (@I @32 o |

(IR (Cartilage): (PP GF LR A CHEOE @GP B 1 IEF T
@ TR o1 (prvenie faca tofe

o w2 e 470 77, ©SF G3R SR CH{E16le PleAdioe 6 | qurd Tree

(iii) o991 A& ﬁ?{f (Fluid connective
tissue): O B gl =4 | AP
AF 1 92 B 2y I (02 T
fafon vy “faaee w1, @l elfeca
A gR T GG A4 R o
A o @ee B v 4T, 9
Q3R AR |

0y
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G ¢ 5 A

F: T IF GEEE FIOR, FIR TG R AR o @ee B gl R e
e W e eifEe 2w 98 Teredid offaee @t (7w 1 TR TeAd) A (A
TS SIPIN@IR OIS T ICF | AT G2 Uo— T8I (55%) 932 ISR (45%) |
8 (Plasma) F6ET O WM, 0T AR HAR NS | OF AR 91-92% &I A1 qR 8-9% =g
o] 8 W) *Mie | @I IPACT foed fafen «@ea (afba «3e et smidf At | Tee
foq  «@tq, TU- @fe® TP (Erythrocyte a1 Red blood cells 3 RBC), (9
T (Leukocyte A white blood cells 1 WBC) @R @9pf<! (Thrombocytes
1 Blood platelet) | (Fife® wgr@™ fRraaliRa Ay a6 =ieere @ A, TR G
FE =11 =¥ | Fereifem efrees el I 2@ @<t afEfReaifia Qe ooT e @3
=iica ffon =it wigeee #faazd w01 ofe 8@ GHIY RS T (0 dFfoTe
WWW&*TW!W@“TWW@E TSP AT | AYBIFF! TS TG

4D

foa .23 [feq 379 T/FE

AL G (T 1| TY G G [0 [FeIe At 41 261

T TR &fed B et it *2T (Intercellular space) (& @l Wi &=l
oY OIS A I 1 AYTEN (@5 AT WG Ne2e 2@ A6 wEm Aoy 9w
F(F, TS APe® (Lymphatic system) JC | TP HaQ TG 02 2EW AT O
*mig | 97 W Ty @iaAfeEA @F ATH, iR FRRPICEE (Lymphoid cell) I |

(c) ¢ ﬁ?ﬂ (Muscular Tissue)

I TGN (/I Cofe AL @ PRy Ree «&eas Bopess ¢l fBop 2t 1 qoas
QT AR AR | (ARTFTINCE g, 7/ G2 OGN | (TR OGS AGHIG (CIRAIFIo!
T, OIMA (CIRAFIB! (A (Striated muscle) @32 (CRIRRAT T9F RN ™ (Smooth
muscle) I | (AMRTHE ALIBA G2 AR NG (e [feq e Aeer, o @



o GRS

EN &I
foa 2.x0: [Afeq w@mg coif*t

Teredd Afze ORI T, A @2 FEE fefars ifet By feu watw, @t
i, SRS off¥ Qe Zerelf

(i) @fizs cAfA (Voluntary) 1 CGIRISI61 ¢4 (Striated muscle): @2 (o4 1Al
SRR oo A epTfrs 2371 afes (ifAfopa @ Fas, «ifEE ¢ areeife
(TG T | G YIS Gifes FOfFamT a1 @2 ¢oif go 7epive «qae goifee

20O AN | At (¥ SPerEs Ty AP GF FREECARNS 0T | Sridel: Meas 2o
@I AT A

(ii) @RS A (Involuntary muscle) 1 9 A& (Smooth muscle): €2 ¢
f5o)R SAeCIe @ e A TRAT T @ A @FRYE W AFFeA | G
GG Wiol AT 1 1 q& AT Toje ¢ 30 | (RSt e J@ifed, CoNfaaifat
o) AN Stafte (oif* 2t | JAftes (¥ 4TS e STereae Qe ATt
R (T 1 - W TS AfFA ST FIALIIOA |

(iii) ST oAff It =AM (Cardiac muscle): @3 of* @S &AFfma zfoes
9T RO @7 e ¥ | @3 Bfa @ Fephs (sl d@ftes (oif*= TTel),
*ife ¢ SierEifE weg ! 9 B (@RoETR T THRJEIDE & (Intercalated
disc) ACF | G AL € A A1 IR A 17 1 G FEAF A 219 At
CoifIe TSt TS G WADRS (AT Too! 1 ©1F G @fve-uiaRS (offhs e | FIfT
CAf¥E FRYCET *RE G #9F g AT | FfHed 71 FMCTF (o Tfreeid
e ¢ effee =1 Wwa g BT @ e A @ YgR Age e
RfEr FETT off 961 [US sifste sighe ¢ opifte 2@ ¢ed Ty 8
BEIbCeTd fFal b AR |
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(d) I fB?,[I (Nerve tissue)

(AR RO Al (1R 8 A1 Jrgeeejee
aF@ Ay B 0w @ [y By ey
fSaw e Afo® | @71 19 I cormat v
g aFe [Feoffeeid wwre AR L -
Y B AR @@ A, @, ) T pist
i 5ivl Toifn 2ol S0 e oo et
27 I qR WPorwe fKesaed o[ Pre
TR TG FE IE A | G0 AN g
e vfd @eH - (FRAME 93 &fefe @en |

TS T AR 43 GATE- SIFA G (GTGI30 |

fieam (o gyl @3¢ Fefaarrg @iEa
AZBIATECT MRCBFG, e, ARSI, Ve

P L R

Sl

ATTIEGRF @T ToW A O AT g
ARBIgE AP EIGea ATF =1 I feaw
Roforezn A (EwEd SRR e o 2.28: MG foiow

TE FE AEHC FLHCF (TG 0| (TG (ATF (@ *N (qF T, SIS (GG 125 0 |
(TAGIZTET T OF A QFIEE 20 I FASAEH (TR (AF G o9 JYo@ 7!
A0 (TAGIBCHA AR I ACF, O WIFA A6 | G0 [TSHa GF/6 T <[ A |
oo Yo fSaw eawiba Wi @ AERfoe (ARG Wy 13 AP e 27,
SIE 70T (Synapse) a1 PH#e@ W Mg @6 WS (A Tmisial 2@t
782 +ifqaifze 21 IYH Taremr 2zt I Ao (@70 F@ @92 o St ATl
% | Twed fidite ARG S FFHA (Memorise) IR (ezd [ifen wwer sw
e qJ2 SIMA N0 AT AL I |

AR W GO (AT ebfere @ity @, SNl WNmE Wrerkd W@ e *Teiee 2
Fare Afq q@afs AT T aFesTE ReRe TP W A O KW AN o
et GFAl *oIH T I AT | G5 5 (@, TN G2 AN Werwd T
e O Ay AE 911 59 Aot TR qed FAE! T FAE! AN I
T (@A IR I A |




8o Gl

3.8 9% 8 &7

a3 3 q3ifeF By Mea tofa qar 9361 S e Face 7 ifdmees SeReaE
@8] (Organ) I | QLR (FIE! S 98 WA GIFIEF G0 B AE 93R (18 e
CRICT 1 (I S FT& TS AT 1 (02 TSPTR 708 QIAIRSITTa (3 =1 WA
T4 T, I GeHeARW! (Morphology) I |

TRPLACEM WA GEAEE & W0 | (B14, I, <, 2o, 2, WA— QoyteT 2
el | IR TEHSAF THCY GRS @ =47 veg Qe F460 29, oiF
JfzsaemeA (External Morphology) JC 1 €IF GRMCA fCO@d eI THCH
GRRGIET @ =R Mo AEnd 69 23, ot oo (Internal
morphology 3 Anatomy) IC 1 A&, fCSTed™, e, R, weiie, I3,
SR, 2R, T, J@, Y, FeReR— ofre 20 MR Seredr 9 |

sy ffen ow ofde 271 5 Tkoies S Sraedey SsrEd 9l (e ZE
TS TGRS Goftett ey fFeifae D T4 267 |

(a) #faAiiT©w (Digestive system)

a2 ow qweRd, AR, (IR @3 Wiy AWiRe fRHItR M @it | AfReieerEs
UG ag @i A, I AGF A (digestive canal) a3k 6T afel (digestive
glands) | Jfem, JUIFT, @R, Saife], A2, ST, 2R, @O i
g2 e F oS T ofys | e armafe;, a5 qae @R oS afel
fRETR 1 $@ 1 @7 afem feTe 1 4w~ TRrRre! e

(b) W31 oH (Respiratory system)

TR, e, ifaest, B, e, dferen, aEfoend «de aFETer T A
TR *PiTed 5 | 13 o8 AREH (AT e ARFGET AR TE MR AR
A (A TRe AfFay i Seotma 1 @ g ed e FcE SRSl I |

(c) AY©™ (Nervous system)

(RS TR G2 oo Twiol ad T @ O Sl Sogg elfefean % w41 @3
T I | Aew, JRFIS 4R FRHF JY T gyew e | «wrel <y ayew
AT PO S G G AR | {ITOCEI @3 G (AT ARSI oo
e @
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(d) (svT® (Excretory system)

ot 21 @R qe i AIFTS MR O Fhodd AR (MR (AP (T e
W MR (A PR GEeER ey swe e a9 omfee @ afem I
@ SR AR (Ao S Tl 23, O (o 03 | GHCEC! J&, ISl
TTEOE, A3 e @3 @3B J@wifer (F8caa) e e @ ow A |

foa 2.3¢: TRmRT Rfen sma w7a oa

THI-Y, GRREET- ST-S07 @fer



8 Glafaea

(e) wTTo¥ (Reproductive system)

eefed (S Re7s 2eq (A T I T G2 O foiers (B T aer o
A e (@i W@y e fTwig) toft T «fS g 8 fir g wet i ifve =
AR AT TUET THTor@d NG 2 AT Fo! TG FCF | AT AGAHT
T efeifor =1 SYTS AE | WA Gforel A1 5Fa TqEa (R 2 deTTon
G2 TEE (AR F ey 2ATH |

(f) %99 (Integumentary system)

(M(RF 30T MG (@ ARSIl SRE ACF, ©ItF 9 Al Bl (skin) 3611 55 F&
TR AfRTE 13 §F (FRCF ARV BCF, ABCTF WS G2 QKT AT (ATF T I |
ORI (ATRF TR FLHCE (MG 07 AFHY F(F |

(g) o4l dfe® (Endocrine system)

efimee T AFERM A werwal A wiR 1 @I AR (A TS e Z[
T AR TR G 9T (@I WS Tl A0 T WY T[0T NG 9F R (@A
T TSI, FLAE I afed T Treswar aferey oifys |

2.€ FAYIAHA IW|

AR Fe @ 9F, @ife@ne e @ @t 1@, 05 couf SRk
R St SIS W @35 IR AFEel RS Soede | aF AR 9fe
T (PIE PE I T @ @2 T (SN FrwiefedE @ @i wigdwd 1
TR, ©ICS AEF AR A9 F& g WAF FPA AR | @K FOITH TGCE QAT
QYT TG 0 | IR M 2EFE IR A W (@ FYIrHY (W, OIF 2R
(FETFGF ) FYKFA TG I | QAT QYT TG YA, AT QYT TG 72
@fore qodrFe 79 |

R.¢.> e 9YrFd I/ (Simple microscope)

93 QYIFA TG FOI AW GIF0 7o ACF, TG Y OF FI6F EHS Hegg AT |
92 FIHF EHIS 76! 31 SN ACE | FBICTF H0od e STy a6 SRl R |
OB TAE G0 DAl 7o a2 T JAIZCe (131 40 LG S Bl AT | 93 S1LB1R

)
24
o
24
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@ 22v: 9 e qoIrwe 79

@91 AT ATEPOND F YA To A GO (PP T AW AR M @3y
YL W afswfere 0 “[ArwE Fe ¥ Face @ @ fofeq Tow @l wifenm,
ot F6 0T |

2.¢.2 (AT |YrFd I/ (Compound Microscope)

QA WGP TE el FIRE FACo 7 ©f T o @1 o wexiejeeme a1 cee
ST TS | Qe e Hafb T el

BhS: O @H-GF T2 RSN 30 SF¥ (214 |

i: IBIT-9F AT e AP SHTE S 0 |

F6: IBIIC-GF f0bd e HABTSCTa Jcol WG 1T F6 |
CBE: IN-9F 06d @ O FNCA 2ICH |

3T B8 TuIrFd I@a TAERT edia OB TAFIT Qe T GFATS W @e
T ATE A0S ETFCE AN ACE |



88 Sl

@ 8 wRraRive: 3¢ Bora e e gl s @reafopt et ars
oS aAUETHo© ((@71) AN ATF, IA- G AT TS0 (10x-12%), V2 AT
ACTIOG (40x-45%), A ST ACSTH0S (100x) | (FIA (FIC TCH AT NS
G5 AT AT, AEF I PFle TUTF0S (4x-5%) | QAT x @ AL TS
TRATE! [T TR (@, TE @ 1 @731 QY 71 Foee [T 905 |

oi3fo; JfC BEE Toitag @ietd MG (monocular) a1 9 (binocular) SI3f# (¢=131)
AT A | @F RAGT Tl AFIS 10x-12x 2|

FI3 WeERsers w1 «ft @ @b 791 b gfaw coue eo-am FaTe Mg
STIRC(F (T (FIF 708 (focal length) fowta a1 q12ea (e T 1 @fbcs et
(IR CBCEd O qFG A9l 906 wdie afs M IieT o T w4 24|

@ 2.29: AfFF IS Qg TEe [fen e

0y
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G ¢ by 8e

@R WeES S w9: Ut @t IT T St IRE CoTTE G-I FAIT NG
SIECCP (T (I 70ed [0 1 A2 (e IR 1 @fbtd &= (=R Ghees
eI R0 706 wefie Wt W EFPIeTR *ge TEy T4 2W |

HIEBE GIFIN 8 FACGIHIE: GBS W05 TREES SAPAS @6T SII-FN T T <L
GF ML OB FACTHE AN ACF | FACTHEE N GG ST 2w A, @6
FORFP T FACTHAIER fTo@ 2d I ©f [dad T

I BLA: ([(G-9F (PR GF6 QIR B (FN: ARl 11 Lo qife) A, @<=
(ATF A FACTAIER N T @11 4@ I |

@i QYrF JEF IR

QArF W AIFhoF ST HIRA FACS BIBCE NIRANCHR wicenfme =iea @ft s2i=4e
FACS (A | AN A GNTSIF =19 T 2(F ACe efowlere wiceaa 26
few JRIR A F5a =Ai2ced o afswhns 271 @ 7 Ffax s St egdred
I O RRETE Tolffere AT, SIReE ¥y G1fb Qe 5elCd | (@ =300 R I
T ©f 267 o7 AR @6 Ure @1 97919 @Efem gfaea e ssires s
ISR 1 =T IR =77 FACS 20 | G AL (FA SMCGPHCT F G3R A
T3 WCGPHES F YA (I T @1 e 2@ 1 G3F AT BT 2ifore
I T3 (B (A0 (TS A | TS FIZA SHCSPHCAS 3 YA (Feq AR |
TP @ Al ARCPAR, QYTHe T0q MG TN Yo (G142 (A ALK G Fa0o
TE | AU F5 A€ AN AF T 20 T | OF (BIT QIrFel T9 (A (BIR ARG
FFE 2@ ACT | IM TH ANSAEE WaFIF 2, O A2 #rwcea TRl [ @ei=™
I T ASNER (@131 19 FAC© 2 |

B3R (staining)

@ 3 B #iToel voqtE T4q TYIHel 0| ML =W, O (A6 (@ Tl MG TP
T, O (A AW I e T4 PR 1 @ TPy A F99 [y S Tz |
S MY 96 S T 62 (@R A BART 7R 4, A (1R R (e AfeiifTes
ACATF ©IF G 3R TS Sl FF D T A1 & I @B e afs
&S STHOI AL F 7, IS T ¥y {7 40 (17 {571 (@reaa [ew (i =«
T weilq W[l G WS (It SAmeR (S99 e 71 iR 0 FBT CHEAR |
@R I ML W G52 T4 2, GIEIE Q@ @B (stain) I |
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@ 2.3v: 3G T TH

Glafeat
2.¢.9 3= W9YA®Y TW (Electron

microscope)

R o I97e SAER oFe TH T
IV 2@, ©9 (@6 I (W@ Fa 787
2@ | AReTS [RRGE J9ze oqe! M 2l
WEFE R (@6 TG AR W @R
TSl FCH TP 1 G T | R SR
TAS! M 400-700 TWIAIBIET N0y AT |
©I2 IR SHOTAT AEE NGNS 200
TARGIER (A 2F g [[fs
@2 AR A, ATAE G AT IR
FR TEY @S @6 4 W AT
QT G (@id @i, FetEm
G ARGIEN BY «H Fg T GF!
S I Q@R AR A ARG A

QST WM B @A T A G T AL o R SR SAfacs
I | FA T A0S G Iz = HfEH ofs pEs, A Teeg @iees
sfeoe e fce «iitg, 5 @ <15, ENS AFE@ @F 1 FE (FIES (CoqF
ST 5 (A TSI =W | (@ G AW IEGA OFSIF 92T I <4 41 77,
SItF TG (BTGP T¥) MEEIEFA (electron microscope) A BTEEA WIIrwe T4
I 1 BCEe, g oRel e tof R v} IRl AR (51t (AATS AR AN BTEgA
O AR AL TG G060 IFTOR @« =i SN (AIF SAIN 2K
/e S T, FPTHITER W60 I 27 |

@GWW

IS : FORFe T AR SO (IS (1) “wet T
ATWGA TAMI: (R, (T, =13, T F=791, «q A, 9, fafm, e gad,

AR, e (1 e SRt 7w

AR (TS (A X[ CAPTIET R M€ | G I G0 FRere, T *5691a

0Y
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G ¢ 5 84

e | (FT W@ TG T (ATF AN §F7od G W S ACE A cs |
AEF0 GG AT TGN F TS | AT GfeTd A2 &AW €6 A A (@F
TFred O M el @A ACR IFIET G A @R Wo GG ST T |
ORI 9T e TFIRIEe a9 (A0 Qe WK AN D AR Al A9 |
Ty FIT Q2T GO RETE 9% AR | 93 AR OF F130ed 897

3-9 (@1 iR o o T A A Foi Ferst A @ IromT A1 W T GG |
PO 07 R0 AT Sofres 7o/ bR =i e =i 9T 71 |

AEF: R ST A TP SfweT (Objective) W (T2l | ARSI,
A (FRLDIGG (T (AT 2 | I T wepTi Qe fued (qeat 1 effsf @i
ANSeT MGG CATBIE, (FRAFT dAR A G0 FOFA \Lre #Altd 1 g A
I 74 o foa Aol i ofee Tl

@ AP Fle

FIG: FIIF @ AR NACH (AT (TeTFIF AN A=A @1¥) (buccal
mucosa cell) 2@ T |

AT BoAMIS: FYIF T, N3G, FoiF Fast, N3 g (Methylene blue)
wRet, fapmfee, g, fbe cotos, gfet

ARYTol: WARFEW g }EA 0T Frowd | O «fb i Fia s Ty g,
BN, WP 3o JR2E 41 8w |

Awfe: T =TT 9F it -2 @6l i T | wreE A % 9
wigs W At (SO bFb(E ARAAR BoF SEICSIed I, O FCH GO
RAA e T (@A @ A | PR TRRrel e ive «ft FHce I wiere
@l 1 (@ wgE e SNt (e Al 'R0 (M6 & FRCeR Afre {93k
IO @ TN0Cd A7 Aired e oy fom-vgdied i «f® G =nf
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(R @FIERIART) CF@ 1R *ifg -T<T ZeAT ST T ) (P TS T (AF S71©
(FI6F | AR, ATP-9F IF T (S8 (@ *If§ @9 27, @12 *If$ Wew S afsf
(R et QiR NGTAMRE HLHo (AF SfGPhs, AR UG (ATF 2o 41, e
e (AT FA T, B 1 (AT A, RS (AT e, (RS Sl
5 A (AT g @ (aT &S (@Itaa Mo armes IE Al- @F TR T 27 |
QN @ ARE AR TiAe 3, (1R TiEe (AGF [Aofe i qh TAEIRETIeTd
I (72 Slel 73 GHAl (SOl G ATP COfH 211 ¥ LIee 2 O WK Ot |
SRR AWy (A g MR wkE @el @l @ @@ 93 [Seise o1 ATP ¥ o=
I AL G2 AT P &) [T @ AR FCH 1 G& ATP-(F SIS I
very@r A #if@ J@’ (Biological coin or energy coin) I 2 |

8.3 AMCILALCEIY (Photosynthesis)

@ Tfewma @ fgesd (S 26T, @al SR Seffore wdT wiE-wrsize
(CO,) @ Mif (AT FICARIZCGE 1 =IFal TSR Ay Lofe e 1| & Tfen FARIZGE
TSI AW Cofd 26N @@ 2lfFAE AT (Photosynthesis) &1 27 1 @3 afgam
TCAFE AR *fere Frirele =1 T Sfem erge 4w Sfew fate (@b A
T ARG PR 2fF T F00 IR2F FCE QIR TR(G AW T, T, FIS
G AR Al A | S A® B AW TATEE RGNS € T GRCred
ey fTog S|

FNCEPIRCEICET G ARG GAFAOTEN 20N (AR, @ieet, 2 @3z T vis-
THIZC | ACETFAETY @0 (& RS (biochemical) RiE, @ @z

I

SAToT (AR 5of AT Al LI 70 | 72578 A& Tfen W6 (A o=
MG A el I AT WOTTE B GIAAes few @32 GBI A ~@=ryd
TG A (ATF €O, &R FCF, A (WoNfea B @Ados fiez | wome Sfew ~Afics



o ISiRIEcat

fo@ 8.0 AEFACES

gag® CO, &= (| IRNDET 0.03% 92 AFCS 0.3% CO, TR, O e Sfem
ACEAFALCETCET T 7S Ofen (ATF (@ |

e g A ACEFREIET T4ers @ (by-product) | @t @B wi=el-Remrga
&fe M (oxidation-reduction process) | @ &R H,0 wIff® 27 @I Co, fenfae =71

8.3.) ATAFREa afFa

AEPRERY @I Gioar @R AN 2fF 1905 AT RS *Gogm  FIFHE
(Blackman) ¢ &f$ACE 7o @ o a1 71/ 96 20, WiEod =7 (Light
dependent phase) €32 SITENF M@ = (Light independent phase) |

0y
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LSRRI ud

foa 8.09; @I *[@aw A EHN

(a) QAT TOT A (Light dependent phase)

ST A e e aeif@d | @ /e ehefe aeate *fere gerefre
W1 @ fFI ATP (SUifSEitE Gidewacet), NADPH (Renfae feifoawize apefam
TIRfOFSBIZT THCEE) W2 HY (UGS AR T (215) BT T | W (FI5 ol
(ATF FARRS W2 *f& TETRGH FETCAT (537 «F WY WS 27 ATP NeF TIFo SPTAT
e FFfe fReta | 3 Risaw @l fged o «iFm 3@ GiEie ag
AR (F6 (photon) (MY FH IR (HIFAF© (FIB (AF *I§ ALY FCH ADP
(SHITGTAIRT TIBFICFD) ©ed FCEFG (Pi = inorganic phosphate)-a7 3 fifers 2w
ATP Cofdl SCH 1 ATP COfed @3 &AfGACS FEIFAERIZETA (photophosphorylation)

BIGH -
ADP Pi ———> ATP
T @i

T R (@IRReceT AR @i [eifee 2w wfees, @n/22gees W@ ¢
BETRG T 21 @ ST A1 WO (photolysis) I 23 1

(b) @teTT fFeA= “1¥i7 9 9"1F 497 (Light independent phase or dark phase)
AR T AR AER AT A4S 28 71, O AiEs Sofafsree @3 afew
BEICS 2I1TH | AFNSCEA CO, ATHCKR N T (I 27q B¢ | WeAs 2R tofd ATP,
NADPH €32 H+ I ARCH < faesi® /i co, Fefe 2z Fid3me sfads
| S Sfem O, [qenaeed foafb afosia *aig T4 2R 1 GIET 2R FEfon b,
o ¢ FF bF W2 @A AFTe (1% (Crassulacean Acid Metabolism 91 CAM) |
GRS AN Yo ALHRe A (e 2 |
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fo@ 8.08: C, Tfew ATLHIAT Gfo N1A— WIS 7 @ Fetfee v

(i) IS 5 At C; AfS=” (Calvin cycle or Cs cycle): CO, SISIFAET ¢ Afe72TH
SRR AP FEASA—@TAT S N 5 A ACHCA Feifed b I 2 |
FHerfed O @ ATRIED S 1961 AT RS AFHIG A | afgdies Bfow @3 efFam
3 o] 71 «@F AN R MY 3-FEARES TEizEe e, eteer O @R
FOHITF C; Moo IR P TfeTn UZ b 379 = SIACE C; SR 0T |

(ii) 25 8 =[F 5& A C, A4 (Hatch and Slack cycle or Cs cycle): SCGA
fa@e el M.D. Hatch '@ C.R. Slack (1966 t=T) CO, et @ =fo sfosia wfv=rr
FEV 1 93 AfSATRT A YA AW ZEAT 4-FREARS w37 ofihE afte, ereer aw
C4 O GFR PR BB U3 b FIF T OIACE C, Ofew 0T |

C, SfTM @2 AN Y5 8 7T 5F GI2 FEe b “ATbIfere 20e A I 1 C; Tfotra
QIR C, OGA ACEFALETCET T (@ @32 TAW Fol8 (@ | FYRT® ©B, IqIY,
G TTSTOR Bfew, A 9, W0 AR (Amaranthus) TN Bfeww C, Afapifers =3

8.2.3 ACAIFACHIC (FICAfFeaa gfiret

AT (FRARFET AN A AAFACETER @ T ToE a0, Fiel
GG (FATRFE AEFHE Q29 FACS AN | SFew GFIAILFS 75 2@ T Gqe ©L
TG (HICAEPD FACHS 2 1 T (FICALPT @R (FICALToH SAMIA IfBe 2eaa Togt
ACERPRCEICET 2T TSN | ATARTACERE ol T FAF & (SR [

0V



Q0Y

Qe ®

ToI go @9 AR AR AReliie 26 Stre | O (i 9 @R sifa cpicaee
YIFCE TSR O (M (T G ACETFALET N T |

8.2.9 FCAIFHLHTCA = Bt

ACEPACERT AFAR AT 9 AN A @3 o, (AF WAl tofKE &
SCITETAT *IE TLA W 1 AT (AP HBre qLXler>el F¢ | FACEEFE iR
FqTY TG 2, CO, “OF ATFOrd 2@ FACS #CF IR AW ArgoFard aexiaze
@ TG Mo @GF A A0, ©iF Al AN A*HZ AT aAfFA 7T
W IRF QAR A, G, I @2 @9 GeHpPces AARFACETS SieEr
2 | @ @ W AENCS ACEFACEI O 27 911 9o S Al »[Fe aieeg
AR T ACAPALEACT A8 ([T I 1 g AR A Toj{€F (@0 (olee
Ao oo GIeIey 75 2@ X, (FICHIRFE TLoAMT TN 2 | T ACPALCEICET
TS I IR | AHFNS 400 nm (ATF 480 nm G2 680 nm (VTG wF@insy (S
ICAICS ANCIFALCE AT O = |

8.%.8 AICIFIACHAICIT HOF

e IR (PGS RTINS AIFIRETT W8 Fooel ok M gdelfie 271
FORPER g AT YR g woredd | ek Totefs, aarifefs, s 33-
M STI@l ACHIPALCE AN “AToNe FU-@H I AE | AT 20

(a) TS ST
(i) e @ TP SCSINCG AED T AR |

(i) T TR-SFHIZE: I TR-IHTC QG ACEFACEIN AT BoCS A 71 9
AT @ AW S T O FE TR-GHRT e T A AT | RS
TR TR-HFRCTT AN 0.03 O, [F7 @ aifay Tfew *resal @F it o1 I
TIZ-IHIRC G FACS Al | ©IR AYNGC T UR-AHRCA “ifewiel I ez
AN AT (@02 ATENFACETCE TS (@0 T 1 O T TIR-w3{2 0w sAfawret
Y7 @ @R @TC (1T AT (eifret Boja (I wHes ([0S TR @R 2Iaay T4
TR ANCERPICEACR 27 A |

(iii) StoI@t: AETFeEEd afFay oreme [Rew gorks R Fi 3@ | AqETs



R G

wfe AN SieE@ (0° ERPRI, 98 FRIFIR) G2 Gfe TH SIANER (45° CRPRIGE
TAGH) @ fFl BeICS #AIE A1 1 MCETALCERe AfFA &y ARS (optimum) Si=srar
T 220 G (ACF 350 CTAPTIN 21F® 1 SIN@ 220 GEPRIGT F9 A 35°
CTAPTRICTE @ 20 ACEFALCEICER T I AR |

(iv) =ifS: SACERerERe afda *<Far tofad Smes o, (F e &« awaem
H+ (F30GCE @) 21 (A2 e 1 Aifa qisfe 2@ Aaaryd TRisiEd =fe
Q0 Y T 20 IR 1 T O (AP CO, AT ™S 77 | @fefg #Hif q5fos
T SRR HNFTo! TS 20 AT AL 70 A1 |

(v) S e IS ARFSHET g (@@ (O ATEFACETER T I T A
TSR TG F (A ACETFACETENT T (@0 W | S AFCSra 2Afaeae
ACARPCET o) I AP |

(vi) AfE s @IERFET due Toiwae 20z TIGIE @R WEAEETIN | IR
SeFfers #ifel (@A TRt Fare A 7, T Aol TM 2@ IV | F6E
ThTe @97 AEF ASK 2(E AENFACEIER 2 I T |

(vii) IPTRTT ~Wis: I GRS, 2RCGee Awize, fied A @ [Eg o5
AIFCE AT JIErS GO A AFANES I (I I |

(b) SEFER SORITIR
(i) FIRAFE: @ FTPF SO AEDA FA TRR |

(ii) SINSIT I 8 ALY ATFAIF FD SO G2 GIFANT I TSR (FICANFCET sAfawet
IY ACF 05 AENFALCEIN FN =7 | IT AT AN AN GFALATEoT 7S @ 27
TYRAM 2SR AR @M AT 6 1| S FAA @M T AT
GILEETE

(iii) A= AN AFAET SAFA *FAF A2 I A ©F G TN 2@
T | [ “Iom Q@ =l Sl 27 0 ACEAFIRCERCER e =g 27|

(iv) BIFRIN: SCIFRIGE o AETFALERCER A @ 0 @ @4 I3
TR, TS @ AfFIR BRI Geoe RETE Fe I |

(v) QSR ATAFACETCER &) [{eq 4F07 ATH2EE A 27 |
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8.3.¢ QIGITS ACAPICHIE Y9

AAREARCERY RO T e (e aPmie R[iga @ Risam wowe e
3R QIR T CTRIYA 6 2EACE | 67 A58 SCAbAT (AP AR 79
T 11 A1 fgeee @ R[isas e 7% @ @ @i [eet @ afsas
Cerd AT PRI A SfefRe FCa0ed |

TS *fgd T 20 P | GG AgSr TfGn AT effean Cnifges qemafe
*fFre AfTS T AT WY ARK FACO AT | (@I 2V O e 4 evge
FACS AACF A1 AR AW =T ore, 36, were, Wy, WA, g4, O e q1-2 e
IR A (@A, ©IF A2 2OFF A ARSI TG S (AF (A A 1| IS AT
T AN 2ifiFE e Sfema Tod Twiferd foeiE, ok T Sfew @ 4w evge
FCH ACAPIRCETS &lfF | FIeere @0 AR, G el Tfegm R iR 4wy e~ge =7
AR MG | AT SR T, [T 0 0, '@ C0,-9F AF s
TR ACERERE &fF @F [{em ol e I3 AF 1 Seasy, IS AHE
TR #Afaiel 20.95 %l @R CO, W AR 0,033 ©lo |

sff<ice Tew @ &7 =eiiF I 93 GRTAHER &0 AFCe @ o FeR #Afwel
Hefie A AFCe =W 1 @ AR ST o0 IFATE QRGO Teff Fodhd 2
TI@ 1 I |, T e (Bfew @ A1) 9 AN T YA beice AT | YA
AP GIT 0, ATV FW@ @I CO, T I | (FIE Yo7 &lfF HoCe AP IPYNSTE 0,
MO Tl @32 €O, MR s @3l fre | o7 e few Aaeaecsme afsam
IS (ATF CO, ATV I A2 0, il I AT QU8 IFASE 0, '8 CO, MR AGE
TS AF© 00 | O TOHIC A4S Q0 I7-S8fe] K23 FRIF T AN @ 9o T
TS TS LS AR (A1 TR, TSR AT A2 ACF JACH 2117 TS A |

AR TS AR ARG ST 2OFF A SA@rwoig foaie | o,
T, eIl (@ @@, FE, CRES, F19, AIF), S4 (@ FIAR, W),
et T, oG, T gefe Tfew (AF ST AN O3 ARG A A6
TETerel @ TF, oo 2@ GIREeR | o AEFRERS QRGOSR TR
TR e Al afesa

Mg ©I-8 T, AR (AT & 5 [Kewm =g wiel 74 sfd S 7w, oI QA (@Al
AR wfee ot @11 o Sfew sAaoesae afear s tofd @ 92 R
S e IETCI T e |

FHI-So, GRFGEE- 5T-SoT @
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@‘QWW

IS ACFALETS AfFAT AT woAfzzFoR o=

AT TAFAY: 5@ AN S ARG @3B g, FIE Fo&, 95% AR
AR, 1% e @39, #9151, (G55 B3, fee, e I+ ar Hifs
W, GO, (T, =i

AfS: B AL AR 48 WO T
TR (AT =T (G0 TS 2R, @ 2roreet
CYSARRT A 2T | TSI A M=o
OFf6 AR QI Toy WF I Flove
fne wge s T e @ites mee 2@ @
@ A T 2T FHCO A AT 1 GHA
Me7e BRGee SCe ee ee =@ s@e
(6-7) DT #F = (ACF “IifeF f=re G FICan
FING L (FE AfCe FEF WG P Face
TR GO AT (AR FA9 &)
95% 323 TEIRHIRE T FaC® 2(F, IO
T Arelfs @ =71 93w B 3R oreifbe
IR (AF g Alfre @ e wifes

fo@ 8.0¢: FETEALTES afgam
T GO TR | GO QIR ety ST e ST SolfRferd o

P T T TR e 7 A (696 o
QEAEIRE G2 “rel e (695 Bedce [FEa
sfifce @ o7 ace 23 |

ICF: TR T3t (AT T Aeet (et A, “freifba e Fioe e <
e Bl AIfE TGP A A A NT @Y A FIEN IS e FCER |

e o 3R SIe Tes Wy AR i e egeta s A o
R A FE 3 gt FAE | I FoIG @ AgS @ FHAES (RS A
T AT @ S ACEAFIRCER T 1 0 CIOARE A™go 2 1 | (O dPgs 23
1 0 AT WS S SIS waed iz e At 1 e @ 1 Pieet 19 gl

0V
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o
4

G a

FE A1 g srelfba S ge o AT 2Tefes 0 G A OO TLof
AR | TS ANTS TF ACAFACETN Ol (AT 2Pgred &) e aeifazrd |

ToFel:

(a) »RIE 7t DGR oMefs @ @ Fg TR G SR A 22

(b) T FIT& GT 20O A (FF ©F T4 G FACETF 20 S0 11 A1 |
() A=l BETIRIETI FNITF 6-7 WD 704 BB SIS AN A |

(d) SpETReE Arelfbes F T T AR O T (reAR S

@QWW

FIG: ACEAFRCER AfFA @Ffee geifazter A5

AFI o WG I ORI Tfetra = e e, SHECFIRE, AEe
T, +fife, (=fGf%x, &% BT, e A=, goilF, e

Awfe: gt e Sferma @< IR +fel @t 99 @ wiipe fifee w
Areiibee SRS [HE “fif e P Tace 201 @ao[ i e el e W
WAEIRE P F0e 2@ Towd A1 Areiit & 271 @3IF wAreifbee g s
(@ @ SRifed w3ee TATs 264 | oA GUIEHR Sl SRR T Fa09 T
SR Si7l /1 W (G50 B8R wieieeie «3 il e (636 Boas fites #Aiface
@ St Tte 2

AR IR I G 79 (el A A0 (e FAq q*H2 e o
@[S A It 2@CR |

FFe: @I AT (I G B ATAFACEACET NG *F 4 APS FCACR |
AT T AT SGS (FNA A o) S *Fal 2Fge =AM | TGS SeH * Al
o1 012 AR gt @ 9ed Tat A1 9p @9 A FICET TR |

AoF ol WA eIGrE T Fag TN FIA O O (ASTB SIteT |
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8.9 ¥« (Respiration)

o TS (O W Al FIF 0T R WA T (@ (CRA AL = @R
(12 g #I, (7 FPCE HLHS P (SR | G G T TPIE A8 GFf [eifae
QIC P S |

Gied QR g @di” bere, WAeEA, I, T egfe SRk It PO TR
TG T MG AT 71 A ACNE (AR, @ G @Ay A T SR |
FIEARFFRTACIR T Tew ETRHIGCE *IF a1 T Avgd ey 72ifs =@t (Potential
energy) T IR A | AW T ARES @3 4F01F ¥ T O G G0 o
A IR FACS A 1P AN G 93 Frifs #ifg ammfas =g (ATP)
RO g T8 = Gk Gidd f[fon *RRgen Fited & SR =g @i
“FAEe YRy wgle 2o, FE Gz f[few tew @bt Pt Tege IRz
2| GRMER 93 §ioa @I 20 (S I @ 2ifFee 27 @R Hi wifie 2@
AT *ECS (ATP) FArGT® 27 1 g ivw@r Giaeees dfelt i marifa 24
12 YT B ACH | O Sfema A 26T (Fe1 8 ~ATo J6, TGae e, 1
FNST TS YA [FT9 7 IF @1 AT (FIET MIGILEN 8 NG GACS
P &fFA TP 21 @ SRS afer GRor @ 4mE wifie 6 TEE
Ry ARTe T G2 e TAT I |

8.9.3 YPAT JFIACON

XPICR TR SHCCER ARG fofGre ¥oaee qorel O T 21 G 2=
IS ¥ 8 NS ¥ |

e B3 (Aerobic respiration): (¥ ¥ AFAR AFCSRCTH AAE 7Y QR %A
g (<4, celifoe, ffsre, fafen «were taw «bre) e wifee 2 co, H0 @3¢
o i *fg Teoim FF, OItF e P I 1 TS e 2 Sfen 8 i
eI G 2lfFA | AIS WPICAR AL AN 97

CeHnyOg + 60, S8 @TERY__ 60, + 6H,0 + *IfE (686 k Cal / Mole)

TS W ATFAR G Y gJIPIe FHfILel QT 20 TG 6 9 CO,, 6 9 A G
38 ATP Sy 1

0y
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ST aq

§QI® %37 (Anaerobic respiration): @ %1 &fe SfEcet wsiFafere 27, ©ite
QIS G A | G (@ W AT (@A P g AFCEAT AR DR (I
fooasia aees e SPRgeet wifire g3k e o te Qo (31E S,
TEoF Te Tei™), Co, ¥ae AN “Afaid *fg Teog Fq, OF WQr® ¥ I |

CeHnOs ™ 2CHOH + 2C0, + ™ (56 k Cal / Mole)

pIeak] ERIEGASIIGISaEy

@3 g WIQIE @F FIHORAL, 6 TIce 1T P97 =@ A0S |
(a) TS YT e It

¥
4ATP
== T

0, +— * L0y

l .

e T TSN 31—
ANADH;
FADH
aTe

A bR R B

e 3
ZATP

200,

| COp+ 5+ o ATP + mrovify |

foa 8.0u: e ¥ afFa
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NS % AFA ALFT® GIRM AIo TP 27 1 I219)eT GaF;

g4 1: RCPENIPET (Glycolysis): 93 afean @& 9q gL (CeH1206) fafen
Rl e wifte 2@ 12 wig Aidgfes @fiTe (C3H,05) TeAY FC1 @3 4ITa IR
99 ATP (499 TG 2 99 ¥6 2@ AX) @32 Y2 99 NADH+H* S 2 1 @3 aAfeae
G (PICT SFCSRCTR ARG 2 A, ©I2 IR TS 8 S-S TF 2/ A8
A 2R 1 SRR [IFRE (S NGRS q06 A |

g9 2: WG (F1-q (Acetyl Co-A) 3fB: ARFENRFH i 776 &fe wg
A2gfos afre *[iRehe [iFa o 2 FREEARMS 9 99 SphBRa @ qTaes-«q
(Acetyl Co-A), 9% &9 CO, U2 «F Y NADH+H* (W24l NADH, ) S~ Fca (wdie 73
99 ARG GFTe (F 92 @Y WHIRA (@1 GT@RN-¢, GR 99 €O, “2 ¥ Y
NADH+H* T 27) | @3 «ioif5 MBI 96 T 9F TN N 34 20Ol O
T ©=F ToATe SepTIea @il el R wet wace iR wiled |

g% 3: @1 5& (Krebs cycle): 3a& &AIOFARARW Sir Hans Krebs @ 5&f0
QIR S I AT (G 5F I T 1 @ S WIFBIZA Co-A TIBIFIGATS 2T
TR G2 (FT 5 AR FCF | @ B T (IR MBI GACS HeAo® 21 A3
& 9T 99 IRBIREA Co-A (A Y2 9Y I TleaHee, foq @Y NADH+H*, 4F 99
FADH, 932 €% &9 GTP (A FZFTws) Teo = (Wi 78 @ wpifvibiEe Co-A
(ATF B Y CO,, 6 TY NADH+H*, G2 9Y FADH, €3¢ 72 &Y GTP T =) | Ty,
AN (FPT 5T&F FAEAT FAA GTP @ ARRCS TR ATP Teoig =0 =i, 5
AR T TfeCME CFC@ 93 5@ GTP @7 RS FPNR2 ATP Bl =1 | “&e! i
BETRGS 2RO @ARY U3 O GTP G AN RO 4F O ATP TLoY =, (TR
«Z AT G 5 (AT TS (W6 *Ie= A (@ ear ooy o= =7 |

g% 4: 3ESG &AW (Electron transport system): Tt foalG It @@
NADH+H* ([R&fe® NAD), FADH, (fR&iff® FAD) e+ 27, €% 4t GIofeeTl wifer® ’a@
ATP, ¥, TH*Ea TG G2 (2B Teo 271 T *fETP SEFGAYEN TERG
RSy g Med 2difEs e I @ =g emia ¢d, @18 *Ife ATP tofire I7ze
Y | IETRG AR WEGIFIGAR HeAbw 27 (b@: 8.0v) |

FEL (O (ACS 1R (T, A P T aF q9 e Al wfve 2w
A0 = 99 €O, = 99 A @ 386 ATP Tests e 1 f#7eod 16 GifS (el =e:

0V
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IEIEOINI =

YA 7R Tesiifire g IfTe g f15 BeAme
2 99 ~Azgfos e 6 919 ATP
AR 2 99 NADH+H" 2 9 ATP 2 9 ATP
4 99 ATP
2 99 SIRTBIEE Co-A 299 Co,
WFBIET Co-A | 299 CO, i;g AT | ¢ aq AT
2 99 NADH+H"
499 Co, 499 Co,
T 5T 6 9 NADH+H" 2 99 eifTGI3eT | 18 @9 ATP
2 99 FADH, Co-A 4 99 ATP
2 99 GTP 2 99 ATP

(5 | 38 @Y ATP+ 6 &Y CO,

1 99 NADH+H* I NADH, ———> 399 ATP

1 99 FADH, 299 ATP
199 GTP 199 ATP
(b) @_r® AT AfFe Ifq

9o «ITel S_ArS W7 20 ACE | 19 7fG 2

9 1: riees W wigd: @R 4t G 99 T (A0S 72 99 SHigfes «fre,
B9 99 ATP (99 0 92 99 929 2@ IR) G 72 99 NADH+H* 8o 271 aefie
eferfGre @ *Rfe Rigal e P AB@ERMER S | o1 Seoy iiZgfes
GFTe st «ieet fRenfere 2@ T A0 TGS WA e W Sigel qB- 0!
IRSPRITIREGE

g9 2: “iZgfoe wiffces Rerad: MEGeE (P e s
*izgfes e Reffe 2@ co, €3 AR WIEMFRA 9 XY TS ke
ToAT I ATH@ ARG Teoy e NAD (@i NADH+HY) &iff® 2@
@ TEDGA, (@5 ¢ fg fofe Iq, ©f IJqze W ARgfos Wihe @ wwhs
T I CFARTAITE 3T SRAMCTR & | FHMCE, AHCH Tl O AfFree
FACFIRCETANG BC 1 | IR TS AT (0 GF Y g1 g RCPIRE 75 W
2 99 ATP “eq [T |
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8.9.3 P AfeAF doRTTIR

X SfFAR AT A QIR TOFeeie THF 20O #ATC |

(a) AT ooiRe: T LdORPYE 2ET:
(i) Ste@t: 20° CEPRIGE M6 Q32 45° GAPTRICR S2EE SIFN@R 97 2T I
I | W o) TS SIPNIEl 20° CTEPTRIN (TP 45° GO |
(i) SfHTEA: T P AggeT @ffe @i 2@ Co, ¢ H,y0 T T 1 IER
SHCECT T HAS Y (FICAFCAR 5510 A 11
(i) Mf: e fF =ar Pm T <eie @ e aoe a9
wfsfag ~ifa Safafere W afew Jze =3
(iv) BICET: o7 I ST AASA 2Itg w1 Aoy g Mea @@ =i Seifafsrs
FGTY (AT AP 0, AT @ CO,, Ofil Tl RS W 0T oA S GFF (0T T |
(v) I CIR-SHRE: IRCS CO,-9F TIY [T ¢ o7 2GRl T T/

(b) TeFeAY FORF: TG ASRFTE T
(i) By P AR e (P ) cotel #Ifg, #ifT @3k co, it Fa, ©iF
(I AR A @ €&« %P 2R e FE
(ii) ©RTIBF: P AT AW (A GFG12y q TLOBE AFIONI KR I |
FE2 QSIS THNS AT 2 FNE W |
(iii) CFICAT ITA: T=RTT (I, RO I Ol (@I (AGIE @ AF T
T IFF (FA (A T 2T @
(iv) SR FRY: (FA @A A9 P AFAE Ee IS @ Y ¢ RO
UG T A2 RS o7 2AfFa ARBEE &) (F10ad foota wieR 5199 AF0e 27 |
(v) PR #Aif: [fon Wi g 7dige FA00 1R TSGR IFRBITS! R0
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AT V19 8 AT (@5 A2 FACS AW,

ZHSCE TP A G S OO 29 IR GACF OO FACS AR |
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v.> ofew 8 “Afag T

A o1 W G 1 A DT G A6CS S A SN S, (@ATGiee™ SiRmeEd
(ot fofe, @2 (MBI MToF 1 90 B2 A | @ FINCEIR AT FIC GF AZE @
20 2ATE | AT AT S I (@BIge™ AFhe 2@ I 276 20 A1 | SRl
et ez 7= e fisw o, #if e ok 2@ e I 2 Ad ) Sfewmc
A e e T4 Saeiey 2@

(a) CHATCBIETEN T&GIF ACe s e (131 936 AeFhe cAGIHTRE @
JMBICS BIRCE M /1 ¢ i TN JR FACS 2 |

(b) AT € ACEARTACER AfFA Bie ATe wAfawiel Wee! A Faarz e s
VRSP | GEE WE (IR T T Sfems HAf @76 fits 23|

(c) A @35 JFesf vke | TR wee iR == g% =i
(d) Sfema 1 I @ veten ~Af Bl wicaeR |

QYT o TR TfeV TRCTE S ATSE A (@l @32 Foid «i7? Tfew agies
TR NG WG (e A e e 1 e 36 aifean sAferoei (irme Fie swime
@ dfFa foa 2en ITRARE, w32 wfeTae |

(a) AR (Imbibition)

GF AT T IF 9F AT AfFS AT @ Fod 1 7y« G @@ R
T, P SO X[l AT DA Xl AW ©e il ¥ (7T, GTreE I A Al
G Mz @ df$as TRIERT A0 1 ERjETs, Bb, Tmifta— qie gl
(eifSfer) smid 1 @t o5& *mdd A Qi O @ @@, AR ST 2Midd 9ol
AeFHe 2@ I (FIRABE S (ABIEET FARCL 2GR SN2 e fif
I 0 e =0 € 1 A erees @t @S werew el

(b) 49 (Diffusion)

A G5 (el 5y o1 (oraT et o o A= 907 2 A1 TR G F@ Al
T RO 7T | g3 2 iifce oy B (zre e gt a2 giem #AifF S
2@ AR 1 GeweE Hfa @ 2iifcs =S st wifacs S =vige 01 ot | «2 effsars
o et 1 @ft @6 et Al (Physical process) | @ 2SR MG &I QCHA
Y @ TG G (ATF I GG AR 2O AT, ©ICF [ AfFW 6T 1 @3
SIPEEl @ IRHLGAR B (@A AWM @ g[S The (AF I qA09A JAE
VT TRCEa if+le 26 2Bz FTOIF W#F 519 I | 93 A BT (&I G 73t
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8 TREE F B2 AL o« Biot 96fS (Diffusion pressure deficit) 9CsT 1 ATO
eTIfRRe fBore G2 i=ie Blvf WGl e #{ifae qbfe @ite, O« (™ A (1Y (AT
AT G @71 @ FAR T =1 eireet [ 979 T

@) e

Fe : oM elfae s |
TASAY : G0 (R M G &od A AT Hoif |
(S : oM 2SI el Face Tred A Foifw AMBTS G 7S ==l Iefar T |

(c) 9fSFI4 (Osmosis)

COIE! fPbaR (A SR @ (O W A9 Aiferce fe=ifi fefaw wicem, o= g
7 P AT FERmIeeT T S50t 2@ @1 & BB et 3 wiia @ fofea
Tl fofenm A, OReE (At GTET QR BoItT (TR | (4 O 0 of 5 cotwar gt
40 A7 W TS afe ey afew 9 afexy Sew T @@ A g2 @ 9
i Gre (@ RITle FaTST TRERBRTSS WOl T 1 7w wft fo qergs g,
A T R TR OF3, G (FT0CoW W (Selectively permeable membrane) W@
Al S =W, O FHCEAT WP G0 GO TG T 2@ AT | GF2 T QR
RS o o7 T0gd @39 43 (FANcew AW M@ SEwl F49 20, §kE O N
qA0gE T (AF T TI09d QAR M @7ife® 231 TR (FENCem M| (W I O
R 99099 @19 (AE TH 099 B e a4ifze 26 afenqe afear = =31
SeTR9 SFOICTE FIRCP T, (P QU FAMCS G w0 Sgifesena G
(SR I TMGI G, CIE (AWF FRE eRkiRe = ERME @Wes Qraesd 2
rfedend I (Idfie @M TH0ga 7a9) | SIS N IN, AR 2 GRS
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(a) =M caraet

AR Tfen O AR Mo Wow (M A (capillary water) 418 951 1
STMCTR 0T 2T (I I 5171 WBFoR I 77, @ e AR (@1 (A A 9B
@I e (e =11 @FTeE @ Aol (RGeS W[ e b q5ie S 7 9=k
S AT 1 fA06R (P (AT A G (1 GO WHiPE b7 qBe S e oR®

fo@ v.od: i (i @ “ifqaza
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(cell to cell osmosis) (S I | @FIOIF 2/ TOILT € ~AEF 2“2 FeAl=
(Vascular bundles) ¢5ite 11+ @ “fqazd Femm (T2 (oIt ©f W3EN Fae
ST TARE e @R Aew e aifEs 2re At | @eitd #iif f[fos =ii-a=ii 2@
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8 YrqM |

(b) ¥ =19 CrEe

wigpiex Tfew ifa e feg Al e s1ael i e, 6y =116l Jeream e cefifare
UAE TS YT TGO (F1F ot weesid (<179l wee Reve Fe 6 1 ey w71l
eiifErs 27 wEe BETE | el g gt ol 2@ A, e owet @ AfFw ooret

fAf&a i¥a (Passive absorption): 6 @ &fFA Yeca SRR @ wfoFe
AfFT 7T eI I, @I A *few etse =@ A

e A (Active absorption): A& (<Ce e =17l “AfqReeld & (I TR
I *Ifgq e 23

Y.R.) Bfstm AAfgazd

Sfem e Feice Wb (e <o ~Aif ¢ e =1 @32 “Tor ergePs AW
BAGETE A | S T, SN (SO M A «@qe Afeer #<et Sfoma e
(eI | AT Bie, (s I =2 ToTer BICsAR e (e Bfewra Ao (fitg T e
TGN (I S | GO 2O 2N (R GTA Ay &7gs 27 | 8gs AW e
fifeq «aer faaereR wikg a2d I3 GRS B 1 @ 4 GFIREE PeaeEe S
2RIfee =7 | Sfera fRfew ted Qe @i Bopa siapee v e @8 ARl betive
T | Tfeta feea Weea csteeen foea e, Boita siersfre @sieeen Soitad e «@ae
Tfema TR Qe Aefs swideee o A e @i e e-ifes 23

Af2e Qe GFRAT (AT T TR (I 2 Seed | A @ et e s
Tfewm sifza < 271 Sfew «ifF ¢ e g awearer S 99 [Keeiz [eE
FECA | @3 Al @32 AfTer s Tewma FS APCS 20 ENENE a2 [fFareE
I @Te 2@ ey #Alf @32 Wfere wae Afaze 338 Jgesid | JEe e A ¢ Wfie
a9 ifFe 2w wfemad afFarn FOE T M TREw @ (g ade Aeme
@ted A A A Ao P (fitg) Gt AW Lol =1 Al (U@ tofd A
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AN 8 A4f¥e st 7fd924 (Translocation of water and minarals)

Sl 2CO17TE AeTId 8 FIH TPCE [ FRo! «Rell (iR | wfenad afewr Sfew Wi
(AT T T A IR S 1 AR R LTS @ FIE(B 27 1 2= Sfgm w6
(AT RTINS A58 iR 6 | G A e 2% eeR oS =i el srfs
(AT e | @ [ S @fdte (olvEl [Pl Tivcs #1901 (PR foesaF i
Q3R Alfre Tdigs A F9IE 9@ @FT (cell sap) I 1 QIR SN T (AT
Tfetma T 1T 92 Ao Pl (@FF (AR ©f Ted |

(FIRICTE ACARY (Ascent of sap)

T4, 2 @ e #Rel (iR a1 @ (@ [iew Al eond & & $otEd e
ToTS ATE | IF2 AL (FHICE A AA2oe Bere ATF | (Faa Af—ZeNE goret ot
T4 T, WbTe A= AT @ AfFTE FAReE TN (A T oAz S TR 99t
TETT ARRZ T (AT AT (TR | @lew Qiest afSg<et, ol @ 2w Bie 2w
AIf @32 Wferer ==el CrRel @ ifsReed Jgesld ol w1 R e ediifre #Aifa «3e
Jfere smid wfeRel aAfearR JEEN (@F 2R (@I A1 @ (&I (A ©f 77 o
AR (PICY TR | GO (I (AF (FICA A 932 e ML 5eICs beTre GFIT YT
szt 5o 20 W Fitea “Afqaze Fa (@@ ATSIF (R Fey off=w |

@LEJWW

e Sfewa 997 Srales A |

TAFA: Peperomia W, O (@ros ,
N @ AP At e Fife

swfe: g3t o vy AfT e wite
FES (O] I 1 =T FfeT e | JorR
G5 e Peperomia Tfgw QITeI o
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U, ACEFALCET Bl 2wiedq sifsazd

COINAT |ITa3 (SR (¥ Tfgn wford “wfers i aze &1 @ A &3 e
T T JCF A R “rore (A T 1 #Arel Feaneiecsad afeay @ =i
TR T | TR THFISCS @FAAIES Y (A 92 CO, G2 Wb (A 52 #Afferar
T FAGO AW T 21 @ T 4w Sfemma few wieret ve w1 Sfema
Afes FHE @ UMy IRF I Y ARFARN O [FAPR FIer SRATCAR 2SR >
QN (AT 1 @ IS A Topg AWy SRS AT, EFoeen Sfema e Roey wizets
s ACF | [on T q@R IS QU8 FIS (- (N 1), & (=-S5 =) Reedt
HAOICOS (ATF- FOFARN) @B AW &N ACT | S 3T (A4 AP TL2fe
vy Frered Sfences ey s wfaifzs 22

GG MG 29924 (Phloem translocation)

Tl Yo G2 Al 2RI (AP L R T AW BB (36 g ¢ FRE
AARERIE AF ATHF | @ FIGD (FEEE Toad I AEF | FEN oA
FEART SeN YR | NG (SAR (@ AR FAYR SRETTPR @2 GRITNR
QT | IR FTowe, FSNF, GRS PETFIRN € IPoHRA A | oroma «F
(AR (IR 8 2Ie &R TG (F1F | FHEAFSN Ga G AN 9= I8
2 MR IR TCS! o107 IS R | OB (SR S| el Abfs SR I
s 2@ BifAa TCol TP GFY I | GF FE AR AR0GL. AT (@ (AT G
(FI DA FACS AT | AoPIA @ FTHTENCS FNCENS ANF APT(F Wi S 20
T (2B T, I3 AW DA Y T06 | QW AN FICEAS N W, O3 LAV 5D
(ICT A |

V.9 AW (Transpiration)

S 2T G T I AR A1 Sfew eigiTe Y51 e o earear A crEe s
eiifre fife wife sy @i Sfema ffon tafke FRRcR o 7 201 W=k #fif
TRema IR Wt ed I I20E (79 2@ AR | AR 726 Ofen (@ *[qog
AfFAR OF IR ACEF ML APFIE 21 ([{F I T, G612 ATW Al ArSTAD
AfFa @ FEd oF I AR (@FI QR NN q0o, O fofare qma foq it
oI5 A AR, I AGTHT AT, [T AT 8 (FFGPeN 2w |
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(a) *@THT 4™ (Stromatal
transpiration)

e, IHeNT, FEE o o oAfere 7t BN
THREE (Guard cell) AT® @F @0 TH

stomata) I (FA S (W6 AT
90-95% T AGACHT NG |

(b) fFEfbpeta dma (Cuticular 5@ v.00: G AT @32

transpiration) O3B I AT

T Afzggce [eaa e Aol Tota 9
e feeBeTe wieed At 1 9@ wREAeE [Febwe qee 1 [Feibwe ow wea g+
JIPICH M0 (79 =1 @ AP Feogeta eiama e |

(c) =IfBF=T &M (Lenticular transpiration):

Tfem oMl I 20 NG AT (O G ANE =@ 6 1 FEBETET oo
(PR ARSI At 2ATH IR T AT [Fg Al A2 @R A 1 Gt @AFBFerg
AT e |

o@ v.08; @ @EFBEE

YT T SfGAG AT Wfofag A I§ FC &G @7 T 5[ e Mif e
271« fFA TS dOREE o fFToaAe | iR IBRGeE e o T4 I,
JfF doRT 8 qoFedd AORKT |
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(a) TS doiP
(i) S Y@l (Temperature): SIFANAE SO & AT IS GO B
S ©itel #if Taree AP AHS 20 It I drave afewl gaifTs 27 1 oreEar
I (AT AN AR GRTTAS! I AR 1 FE ACIC TS Good = |
SENEl T (SIE Ol JeE e arveTd 29e T TN |

(ii) AT TGSt (Relative humidity):m@ﬁwwmq GWW"’T
(RTFIOR AAeT AT AFHFE THe! I | (&I G GHAFIF IYNSE A
TEARR® AP NGS WHF YROFAOE G ©f %% 20O /1T | SR I SAIFQ
P! ACGS IYNCER I RFIOR & Uff Fig 20e AR | |t wwe! I 20
Y SPTFE ACF 8 TEARAIT &7 FAo It g ©fds 20 IR TG 1EAR T
TR GErFTel YRR @ | S SRl I AR ATWCAR 2R (@@ AR
@32 (I AR T T I |

(iii) =TT (Light): @Ntens SofFRfore “aey Y1 IR, T AT 2 I AR
Y TP Y T AR 2 A T 2R AR | AR SRS & A
RS NI T | T AT FRS SI-AN IR | A Sfewecad siewrar
I e e el geife w

(iv) ISR (Wind): 4CWea 0 Sfea SRRfeea I Ffe 2@ e, o @3
ST 2T FACS ACE | AT AP TG AY G0 A (7 ¥ IR 2 = I
AR | AYLRICIA T AQYE ST 27 G AGHCY BIF 708 | T SGF 2
TR T ([ T | G FICC YA SIFOC AT RS SRS 4G |
IRGIA IHTS ARSI 2 ZRT AR, T 2T I AR | SR IRGIA FCH (9T
e feal I A G ACIACTE TS (0T AR |

(b) SreFERIY AOIT
(i) AGTY: AT A, HTH, I G AT SHAF AW R IO b |

(i) “TEqq ALYl “ATOIF Y, TS, o7 G TP SoF AT BT OO
% 4 IR |

(iii) AT WAOA: AqHHAFE ATO JC B AP 2T (AT TR | G301
¢ QRS B A AT NS B AR |

(iv) ST AT SR SRS 2ol ¢ FIER Tfgma I WCH I3 I (T
AT RS (AT I |
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ToATad: 5T O35 Arow Tfew, USs FIHF (@6 I CIEEIC Jjial, o A 54
@32 wAfaie set feg #ife |

AX(S: 23 TR e BRR Soiw T e 2@ ¥ 5 sifwie steet if
(o1 Tee 203 1 g1 63 #iToPTR GfG *I11C ETeetices el e ee ol e ey
3 39 M 9i5te @23l @@ ed ME 6F Moo 20@ 1 (T Ao 2@ @ fowEd
J® (§9 2o Al 3RS AP FICS Al AF | @
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S{THY: GF B 7 (741 A, CIENTET IR =y
(TORE M ifed 6T &e ©ite @R Sl
oG orave 2 Tt | (e O 2E ol
(oIl JACS 2I1FR?
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I e e w1, ©iR @ i el @
el (ATF2 @R of MPveed I 7 1 ate
awifTe T @ e o IwQ we e i
JAFNFICE (02T F130 (9 6 AT | @ v.o¢: AW A

7

NOPSl:
(a) Btaa Sfgnis @3 Steoer 20® 2(J |
(b) CTCETE T U SIENSIR ([{d IR FACS 30T |

AT 936 &f® TSI SNS= (Transpiration is a necessary evil)
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QIR B 2T | 92 BT T Sfa RN Fge <fye #iifq @3 Wfer a1
Ao +if7ifes 221 @ BitTa Wbl 20 i Cigel e AR G AW eFgeng S
AP SIS 22 @ I | AT FC A0 FOTRPCE [ b1 w6 45 27,
Tl off CeiTCe AR 0 1 Tfew ArameTa M9 afsfae Aawes M eifvs sivxfe
TN TR AR (@FRYER SIA@l T2 “Hea e |

e, 13gf «2 efeafs Sfema 93 @R Toie FaEe W7 g weR ofvwle
AR | (N A1 T (BT LT A A 2 (@ 20 Sfeens &y 2iif
frere wI6fe 7l e 1 9 T Sfewioa Jgy 20 i1t | MBes «fifva qBfe A e
I 2@ g ATWA 7137 0ol e AP | & TFRE (GFIC &4FFo Ao G I3
Tfema iret AR 7 1| ATV TOIE LTSI G2 BI9 96 201 A1, Tea wfonae
N R |

GTSRPLAR F&T T, AT [ T« I8 @3 lfes? Sfew ooy sroFi «sfo
FRF | Ao FPRITo e [Reeil FIM6A orwaces dREAR Fe  (Necessary
Evil) 7ty wfefee Ftaced | o e [oitg «ft Sfencs e ae™ cvea {fial ¢
IE QTR T AT ACgS AT alfe Sfed T afe e |

V.9 VIR S8 AR (Blood Circulation in human body)

e QRAMIEH T | Tl We a7 (MeeR @ @]IRe 2GR (@I HEH 9
7y AW AILAZ I | T (CRE I (F1F A A2 T AF | (@ S TG TS
afsfre (rraa fIfen wel ¢ 9o 5aIve FCF, ©F 9§ TFTToN A0 | @ OE TS
AET Y2 AW, FRFCT G2 FEF 0 *WL (MGRF OF A (ATF o S sAfFifzs
2|

NRMCE AT (99 G @2 AR T AN A, FACN @ A3
T 411 @ LA IRAOMCE Tm 2T 0H (Close circulatory system) el 2% 1 31l
MR 78 93RS SAfEed ae W@ 93 NEE A SR e I AN A | I
FLIRAOCES I¢ Yl N @ PN,

(a) 98 TP (qeed ffen weel P itz |

(b) T3 e TR AT VYW @R @A [T e F@eezg e
fee F4ce 2
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(c) 78 Rfeq el +fFEwd T@ go TMNE @ AET ST S@d Tl TS
AeqzTon U (@A Srs)f 2wers @ Asee EBfS e |

ARRRICHCF AGRTS Y6 WL ©is) el 2, 9 2o ™ (Blood circulatory system):
e, quf, for @ (e e A «3e @FRere® (Lymphatic system): @R,
A A b ffw afes |

V9.3 §8 (Blood) O
78 45 PR, 7 A @R TG o L) o ‘e
el | 7 TP, R, oo, awfer, i LY "
@GR IR Y GRS = D@ﬂa‘} e@ﬂﬁ ﬂﬁ

e A A T R AR R L) EGO e ¢
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JAF A, Ao @ FIE 08T O e

(a) 971 (Plasma):
JEA TN O G TFA A0 | RS AT oA & 55 Ol TG | TG
LI Sofm A1 @wiel 91 S oy callfBw, teReel @ AN e 799 qdrge
PR ACH | @F T @ AL AF ©F ZCE:
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(iv) dfee 7

(v) febifsm

(vi) I

(vii) «@f5afe
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(b) 1T (Blood cells)
TFIACE for Q01 TV Al W, (@R TBEF (Red Blood cells), (4 T
(White Blood cells), €32 SbF<! (Platelets)! AWe QT 711 (F19, O ST S

fo@ v.0q: AT a7 T
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T QYT TG QTG TCO! THS e 7 1 (B AN 2GS 2fBfers |
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@5 (4 IS (BT &I 500 7 @ 1 AT G TN A0S @S FFCdE T
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(i) Cy® TR 1 FTEFHIRG
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(iii) =Ypie=t At YT
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e WeeE AR (FIEE o we
QBFFCER TC &Y ¢-do a1 Al
TR A WCIE WAL PR (AR AR
e ARG (@ T

QIGFFE AT FIS (AN T oA Il
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V2 3l Srelfsd S AT Sy qee 1 dfels S e aaaes
A [pre 2ce A 1 1| AL fon owigerel Jera TR 30 |
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VoS! 2 8 BeT i

QI *IKICE I APLA 9F TN 7 | QS (@IS AT TG, (TN AFOF I
e, (FICTND ARE TS ALET T4 TR, (@9 TS Q32 AT qELAR |

SMReifeRE wFER (Synovial Joint):
s aftre gt @ wfew Ifzem
g1 fifere 2w s e ARCTeE
qfeEt N9 F@I WH T GRS
g we [{fee 27, oi" G @ie
Ao SR qCeT |

MBS QAT AT 2
(Synovial fluid) @32 ST qrerd Ba .03 FABEISAE AR

BT IRE T AP A AT

[T qI6 TGS WRHA A F2PP | SFLACS ARG 9 @R ©oFR APITS
e TfeTs 994 32 TEETS T T A 8 IR TUIvTl Fhce I I W 27 |

QLAY S [T | @

(a) o1 @I (Fixed Joint): froe Sifemifsta awe, @die @t e 2 =,
@ FEAMH qFLA |

(b) %3 et &R (Slightly movable Joint): 9K SFATY G SR AN
TG AFCEE AN TGOS FACS I,
TE AN WRCE AN, e @ st

JICS AfF 1 @ s e | i'x':":.
(c) =< =1 &= (Freely movable B t:
joint): @ e GELAFY RS TOHG! '

w8 il T

FACA W1 @ T AELARKT T 76
3 (FIEIA, SIS 2L | FBCATSTET
wfFemfE @35 4o Toe 20e A |

(i) I 8 @B (Ball and Socket
Joint): € 8 (FOPAKCS AT

I TPLT AR TCO! (NF AL T | Hin
oa 5.00: 99 8 @67 I FAG qHLHAY




o S

FeE (@6 GO e AE @F aFAB IABIC, At vl T4 Gl FAFe
W AT AI2[ 2| G qF GF0E ABCASTE qFPA | SARAd: F4 R
T |

(ii) =t A (Hinge Joint): I T WG AIHCE FRNE A A6CF A,
G FEE WO A T Y 0T 1 (@ QCOF T2, Tl G2 WGAfeTe @
AEF A A A1 @AF A (I @F TE AT IR 1 QoES ARHATeTE
A TrrRad |

@GWW

IG: MRIGIET Da ossq a7 [(fog @ fofze st

8.3 A

ol HRew ifeice fAfo (if* It (SR | Teread el \Je TR AR AT
coif¥, Zeforea T W2 SfReltE A e aftes e o e coifsrem
f5s | coifirem fifen @ g 1T FIE @ AT | @

o O-ACTE HWEHA, FACEAR RIS, ASIRT QI SRPIY T 1 |

o IS MR @O (A0 FAFS AP o157 F41

o (AT FRCFICE Y I SR T AR *IfFF T 2@ 929 41|
o RO REDPTPE 26N FMT ZRITTT »Wa G2 @ AR WG Al T4 |
TG O, ARAGART W e Amrgs boe dfe wfe Fiee B! SfeT |

5.2.5 LR veiesy w9 8 Al gt

TS B @R 8 (A Sfret 4@ ogesll | af (R FOE S A5 I, AR
cAfrem G2 FIOTR Toi7 vV Cofd T 1 dftes (oifdt (Goe T vy «3e Fafearsre
qF @ ol M P SitcE At | JRIRS SreeEl (o X0 SmlHel el
T (¥ HeFoS =, ARF Talo A foeat coifet e e @ epnfas =z @3
FLIIOA G2 AR AR AAe PR LDl TG 2 | GO (A (AT A&
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7GST AT @ BT 59

TR I (FCN TOCE AL ACFT DR, TIA-]ANCT (@A |

a5 Tuad M (iR S I I IR T3 AT A Gl IS 2 AR
(o IR TS T G TF I TR AP FACS 20 B FIA ST AN
Af¥ AePoe 27 qar GREME (i Bifee 2@ emifae 201 o @ 8 e
REIR F10z 7 9611 I3 Gl F4cs 20 0% o f[ode sriefs w6, widie
TR YT OCAR FIREH if* HeFfve 27 W3 @AM € A G ETel I
RERITR MY &R @F TR @ QT 1 @ 7 ARET (ol et 2 emfas
T 1 QIR RO @I GIRETAN (AIf¥F ACPIbA ¢ WL QEAR NG A 2 ©fey
FACS A YACS A7 1 @O (rred e coifdt Fidete e e weeR e €06 |

5@ 5.08; AT AT FH ARG @ FREF (iR fodre fear e

$.2.2 B (Tendon) € TS It AP (Ligament)

NSl COMITE R Al (A BI0TH MR WG ACE A GG BICTH A &+ 2T
IR AR SAGE AF, ©4F @FIf6 Fod 96 ©f [T owe 7753 @Teza 23

AR efFeel Wit A Fegd WCol *g 2T WP AR AN IS W1 92 *i$
AretE GG A1 BT 99, (f° oew @ ooy e e @ «wea g
oA Awie A EEH *NA-eHRE ooy ROl ATH | @I PTRIFIE IR
AR ARSI [P QTP | WA &7 qheq ifs 1 e Cofs e | SAifBoe
GG T 2 TifbobR Cofd B0 | SRR Wk wowa Bamz At epfaeas By
e %o 2 wiear T wifbee fdaw 221 wuifaests Boga (s <aae (GecTa Wy
FeAIfe, FOTFIIET 992 /Y AR B 1 (GACCTR PSS! Qe (1 |
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(AT Q32 (BT AR (GG SR (G AT ALNETS =7 1 (i
932 GG AANE AHe @ FAF &) GASCE AP ([ToaFl WIHE
f53p, if¥l ifest <1 wiifow wies Bopa e wif<fbes @elcie tofd S | (Bee (3 *ig |
G (¥ GE (BTCR (Ste A [R0T ST FABRA G ¥, OF (PO T
o fere A, SIR0E F20e (@Sl &l 71 AT (i¥ieite Tegd Noel *ig 2@ ahed
A A AT 1 A W= L AT W RN 9T, Yool A, AP 0t
AW FCE Q32 BB (tensile strength) g ifegs afstaiy =1t coiee |

el FICCT TCOl (TN @G 9P,
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3 HNCTT A1 TNET ooy @R
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GFTON LI A TS T ABE A 1 T qeifs T/ G T 3wt 2@
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(a) SPBSTACART (Osteoporosis)

COIE! @Al (SR, TP Mo G oo & R @i ges)f Samm wfeg
I e B2 OB G FEPTRIN-ITYH AWy | SFB SRR FRIPRICE TeRSie
aHfB I |

TF 2T S AWM AR @ @G 21 @ I[TF A7 0 IR COISTIS
3 O I, O '@ AR (A (F@-F3fe, weie Are baem 3« 2@ e
26N A9 @ (@7l 2SR A @ 1 T o QI A Feae [6edr Fifee frsy w1
FEE, SRS @ @17 ST AT ATF | OIRG qos T 47 RO (@bLsfa
AMIR) G @ (@17 RS IS S (@ 23 |

IS ez e T e s IEtiee 9btfes Fwe @ @9t =@ IRme
(TS RS I AP TG G2 g FACO AT |

e

o TP TEF T IN, Ty FACo AT,
o (If¥F #fg FACS A,

o R foied fics 2t wiges =,

o GRS A TS W |

et fefx

TIGNIoF A AR AT Afe swieda @ @ e a1 =01 @eeld AfSs g
(O (I THH @A (AT 1 2L FCAZ AN S€CS (BN A (A2A Ty (Al
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o ARTHNE F 8 AW Wi 1200 ™ (@ BT Mafe e @it s(fsie)
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(b) faexte W26 A (At I® (Rheumatoid Arthritis)

*OIf4F APICIF AT N FONGEe 2B Tares | ALHrs Iwal @ @il
AFE W1 I IPA (ECEAME (@7 N A @ 7@en zew [ewbs frem ar
ASGH (rheumatic fever) TTSIT T (AT FTH< 20O A (T TLIT TH) | APAAE
S gpIcen Sl e #ide 71 qRee i gt fon asites wFeeig
TR AFTO RS O TR AATOGBCe JFRGF A A | GG q&ed fom
217 fofees a1 aser fJeeiaee hfseaera A e ot ates bfees s
e 77 1 qTo TAFIER (B TP @ 20o A |

el

o PR 31 NG eIz A =]
o SPRAMCE ¥ 2 AN

o 515 et T

afedtq
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EX

o Ty Siftew O O I (A [q© A

o IMAMRE (5 7T T oW Wi® @S |

o SRR TTIGT! 55 AATS TR I 4 |

o TRHIE 2R SRl @ BRI $74 (TR @ FMoF Bfeeatt o @ oo 5%
(AT T SAfF@iel sirea T3 |
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Yo IZET AT @I To-21eaa 16 I 27 1 i I8 @ A @91 9% @ Feog
IRt JAT T (TN (@A FIEG FACS A A1 DfFoTE qew, ofw W@iw
FIEPRICIE TS T CEF T (1= |
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i, WA A I PFF e
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i e, o AR 9o 2T AR *Ml Froa™s 2R |
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AN (co-ordination)

T Perwd feaw @

! e, SR *Rger e i wReei bere | @ Fieejie I 5 e
Q JIECER N TN (co-ordination) 936 wrer® Jgesy faa 1 [y feammercsz
T AT I AFCE GIET QIR NG G Fe! (7l (7 |

Sfenoced f[fen I8 @X: d&=, Joiel, Sepeamen, [, 3, va Toim Awe
AAAFER fFAR N GFEEH AT oF 1 AR | AR (Siel [{ieq Feea ey
TR FECR | TAIRFe (ST ) FYOW (A2 ZICTR AR A F& A |

Q@ I Sfew 8 TFAmeE eaioe [fon Taa 2fFa TS AED T4 TR |
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RERE R0¢

@ & Y T SA—

o Tfema TR AlRA Il FACS ARK;

o AR TNRY AfFAN A FACS HART;

o YOCHI AL WGP IS JIG FACS AR,
o YR AT A9 8 I G FACS A
o ofsae afsfeat I FaCe +A7S;

o I AW ATFA I TS A,

o Sl A T 2L FIG FIYT FACS 7S

o ST A AT TRrSIEFe TR ¢ «ff (A B L MM FWHIefeE
3 TS A

o QI IIAY 8 TF I FACS A,

o CTITE OIFIT IR ¢ &fSraned T I T 7IFT;

o RS FEeEiTe WATE TONE o, I 8 2feFa I Fa0e A<,
o THY IS SNFE € IMFAER AOR [aEe T 2I9S;

o TGS HAEE AT AT T AP FACS A,

o (MFPGIF/FTFED W& B ONF € AMIAET FoPd &S TP AGoTo!
AT TS AIRS;

o YYOCH OINF 8 MNP FoFd O TPF NHo 24 |
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0. ©f6tq AYTN

A1 Weo! Tfewr afelt (Fitae f[fey =drger ey g @3 afefrre vre
AE 1 Q@ Pl @6 e Tige abe 2w, @ sRe Tfen Giae [fen
¥FAIER FINPNTT FAFA (co-ordination) WoHR 1 @ Ty N A SEW&IACH
fifoq T erareiee! ¢l (3 |

G35 SEeWMT QIR AARR L AN (@ FA6@F AT, (X &M,
@ fer), sl w1 9§fS, efel, Jrormell T @il e forasl (e Be | @
IS ALY IR TR TS ORI RS oTF FeAIF WOl |

Tfetra I @3 BeTeTR fRfes *IHRIER FTEtel AFOATH ToF® Qive QIR HeTsla | ©f
MYE @ FG AGFG THERTOII RO T QI 7T =, G IS (FICATSIIR o)
FECE A I T A1 TR TR KASC MG G7 7H q7 Afer AR |

30.3.3 FIBIRIAWA

@ tad TR Awid Sfenonee Sesl 20d Sfema I g9 faem, fR[few wer 5
ot F& fRwd F@, OF 2 I AT I 1 Tew ZAE  FIRGRAI
(Phytohormone) Il 2 | (FC (FTC FIZLGIRACITCD WW g (Plant growth
substances) 218 e Fcace | Aigwien [E@Nma I0e, @ IS SAMEG &I
TR N G2 T (AT MRS 20 vaare! *ACTR (T 11 (Frasjeerd Srf<fer fozrgel
(A, (TO12 TR AW (Hormone) | SBma 2fsfb (F1923 2 ST F4Co AT | @1
@I Ry T T FAAGR T2 20 Sfewd [ien (wiie T e S @
OfEa (Auxin), f&CRGER (Gibberellin), FEWGREEMF (Cytokinin), SHRHHE @fe
(Abscisic acid), 2 (Ethylene) Tjif |

TiFfe @79 2A0 2ele Sfem e 6y ZA0 AR, A Sl Fl A =g F41
IR 1 QR ARETGT =9GN (Postulated hormones) I 1 GF a4l Sfema el
8 T T Sed [P Ry I@ 1 G W GFRTS (Florigen) @dR Oie(fer
(Vernalin) &4 | =0l 41 23, GRS 2O TR 2 I ©f 2@qa(el “=Irefhe 2
AT PP FAFOFe T 1 ©iR M A7, e Sfew o1 FlHiee =
TR | 0 A4 FIROGRATYE ToE 7o Qs T4 26T |
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(a) @
BT TG @ TR AW W AT AE (S (Kogl) @R Fyo 5
(Haagen Snit) “RRSICS SF AN SSZS T | BE0T TRO2A SMA JOFARTAT

(Coleoptiles) TF AR &SR % F( | T4 AIEN APTONE GFMCE AMCA, O
ORI AR SR e (@0 TR 1 b TR @fb Qoo I 7 1 fResra
ST Mo e 29 @ QUITFIREAT Tgeis SHaree aF ([ TS
g @F G A1 @ AWiLS S ANE A | SHT A FA 2 #AIR FA
T IR IIE FEF A AT I 2 | SV AFER ~Afaaze fRgAreiE =3
SFER 2O Afonae @2 o 9 29 (@08 IR | AS2 Fel SRAMCAS «F AR
TECR | W AFOCF GO 2 77, b (iR PRGN (T A=l
I T I =T IR (I T (PO Sferna i e A eiv, @5e: For
S F WfTe (1AA), 208 [E6RTE afTe (1BA), TWieRiEw Sptits affe (NAA)
oy |

(b) fercaeafe™

I A (Bakanae) @I GRIY @F A9 T@F Tl (AT Sfegi IO @3
AT (AF 9T AR 61 IR Amid fweife 27, T9 el ey wfegii 2@
eF 1 93w et | aifgies e Sfoma i Jew A, SE s,
Jo@ I “tEd AR weEe \fs ¢l T 9T AT TRema ARTGYET S @0
R, A PR Sfen FCT Ao q6 1 @ T ACHT Tem G ZAC AT FCeT
Tfgnfs Sy AKRe Ten (e WK =771 2@ IR | Fe1 FIBICS, e J~o[=IH Ay
FACS QIR TR 97 FRIS! TRCR |

(c) ARBIFRT

a2 FROGRAE A Ten A T, *PT @R TRA AfNCe Aeq TR 1 (P!
@I T eae qoad oiedl AR KRR @ft f[fen vy s M 3@
TR @ [oeaE Tulie 3@ 92Tl (@R, SeeR RIMOTE, e @R e
ol B ¢ A [KEForad O 2N PRSI AT 0 1 (T Rereera Ty
HAIZBFIZT ZHC 2SI (IR AIZBIFIEART 4G |

(d) 2R

q G @B G oM afs T SAFITe TR T @B [ T, Fel, e,
ol @32 e M AW 1 3T e 932 TFER o ©8) I(F, BRI AR FNwd
g BT DI =T =1 20O R FC, T G T B ool e | FRAfeT #fry, =1
QIR TR AW T galfre I | Fas SHI Tl APICOe 97 I TR |




R SIRIEE]

S @ S FAaN LA TP ol TLAMC LR ¢ | Zeore ifGe @t
(IAA) TITF OF LT WA AT AT SIS I A1 1 T FETeT A0S
(Callus) @< 4T SRS (FIE0RA 3B 2 G T 779 27 | AT LT T
TR (6A 1S 41 20 1 ea e TAMG S ¢ fEaafena I929 TR |

{ﬁq (Growth)
Tfeme fey @ [RFIeie CF@ AT W32 SHOT 299 AT | O B0 [Jfon Ao

orfoq Me fafen Tomie Tesy 2 Mg weeid S S0 | Wi Hifefers s
TfEe zqe T 2@ I T TxEIEd e 9w gag e | e W,
ST e AP S S e 5t IR, T Gl I (@ =3 @R Sieefee
O I TS B | (ARG TSR M ARHER Ty @, i (12 ©eeeis (@ 1Ro)fet
7o I A | 9B P e TR IS SR e @ A

GO A QPSS WOFET T o] FACO A | IF SfoFy GAEf
(Geoperception) JCe | SCHACR T (AT SAMACE Fpa e 2Frefae 271
G B ST ST (0D 2Bl | @3 e AfeFIarg b (7l A |

qEE Sfemd @ e it rdR ToR O fTeqhe 1 Ne beuEd I
=5 fen | A AT 91 Bt @l LA JIEre IO | BfeTH WTH-SHFIE
Q@ B G {EE Laid 96 (biological clock)-d3 Swrggd |

Tema AEN-IFIEE Tvd ©2fF fofe @ s@iaidt Sfencs fom ot w4t 23

(a) =BT Tfew (Short Day Plant): I LAl AT 8-12 TBT ST TS |
;@A Tifer |

(b) ITMa Sfew (Long Day Plant): 7@ AfTF 9ITT 12-16 9T A TS |
@; @5, et

(c) SIS =t ©fem (Day Neutral Plant): SR ftTa S (FICAT AR (A
1N *, YA

Tfema I I PR QTR 0O ©I7 32 (ATerae &old AR | (Ml (1R e
Tee wgie ST (9] 2Mia T 20 OId T (RO T @l ST | xy
AV NG Se ToT (79 QA FA9 2fFACE OFfenece™« (Vernalization)
1 1 e e Feare (@ Sfema o SYHre SO el TS | Heed W NI
NI FoT SPTCS 43 (AT 2 | [67g e (@191 =74 2° GTeRTam (/TF 5° G Sxest
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ST FAC TG ISR 7 2FFo 4B |

JIER ORI (ACS ~ATR, S, WoFd, O @ L= Twisie Sfetra s ereife
I GOIIE Tfen o *wgSn i Fieers e T3 qo1 |

e (Movement)

Tfen @i GITTd WSl Sefs FIHTHE | &) Toredd Il AeF Twiee Sfgnmee @
Twrlofell S P, O FCT TG boT 406 | FOCT belel Sfeneneed i o oy
v Seredd qae AfFe4E SwlvFa eod 2@ AF | 5o ([OiEs @F A (@ o
TR (P! A (P SR P qE A |

Tfgn b 2iTe geitel ol Il ¥, AT 57 (Movement of locomotion) €%
IG5 (Movement of curvature) | SfEWACER (FICT QLA T ANLFOIE AT
SiftH 9F = (ATF G AT 99 FF OF ANAF 5o e | (TN, BalF A2 THS
@ife Sea Feea (I (Gametes) 5 FEATE— @ GFE 5o (A4l AT | SRSl
fog el e fog tmeE, @
Volvox, Chlamydomonas '€ RGN T
CRIRICET Q3 KFCR BeTel (R AR | e

Wbre oW Txefor Ten s 72w

(AT ) ] Dbl FACO ACT <1l

A GTAF NS TSI (G TR | é
g 4R BT IO A | PG =
QI GReEaE (v @ Tem |
IFHET TUIRAY | ANEAF BE @R '
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FOIGFT DT SR | 5@ So0.0y: Tfewm @it @S o ewm

FOIGHF b1 A1 FOIGHE (Phototropic movement or phototropism)
FOIGHT 5o OF 4ACTT IFO | SGMd 1T A2 *TI-IF TN e Wee
beT W6 G2 YCETA BT HTR e e e 7@ Jiied Wi e e
“ff&fbe FEIGFET a2 JoT Siea e e bemiee (eoifbe FOIGH e T |
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VETS! (A (T A FSF TwllA® FCH 1 A& G PR FIACT IR 7
(Chemical messenger) 2eTAe wifefze w4l 23 |

G o FAFISF T A T AW 27 IJI2E I 1 Hoer Ao cife (ot
YO T (AT IPTR WA #{Td AT L0 A (787 e, AP AN 0T 1 A
Tox foa S0 9o Fooeiafrere Ay e T |de AWy SReR FCE I R At @
e Foeima @ AfTe veva Fare (R TR AW o @ fAere crtae [gae
T A (O, T AAG2 A O TR, L ey {Hoiet @i A FAeatg I A I
(@FIEA! *Io®! (FENT T O Reenfed ToNE S (TS 2T 1 Al (02 (@A (I
*[0®| I RN 7T© FACT 2-4 PN v (AF O AN AFS A | (Ol
TS| (FCAN A2 TR (] KT T Cofd FAE S R | G AHISCS RN
FIRCA AFS TR ATOIE! CoAIF T Qe AACS T WA AR | SATOHI (AR A
Q AHeBZ Y2 AT |

RS doR

2foI6eT, TaeT, T2t Je T, oot 4, Fl-oret 4, Qe Ty Fw FAR T o
fafoq ool Qe @1 @ ASES PO B TS ZE G TR JPAE
YTAE T | JPOW G2 FANTOY T (A0 G et “AAprereTl, fmeel @2 723 e |
@ SCEH AR AT Treea AGl M efipfos ARTIeIR M T T F, M
fafon ST Ta @I AT, SR FR 2Rl e @R A[FIer Pier fzrmel 34,
SICPFE FROW I | TR A *Hicad [fon e food Jpieaws! S & &5 o
(FICIT FISF ANFY AL (Co-ordination) FICe T 1 (MR ST e FSF AT
AT G FIoW oF® g7l B! #/fea ¢ |

SR (A2 BT ARCICTR Sl 7R T SR 0 | (ACRA I8 Gole Tl Aiferd
AR @2 (M02F (Tod 20 Teredd oAfae | AfEs AfaE@eis Twmioe =@ @i,
N, IV @I TN — QT AR (G1Y, T, 7, ot @32 g aeeiedial qiyaie
TwlHal SR | S Sweredd AREeR St 20 biF, Sif @3k R[few aptRiee
TG G e SR (FEYI AT TwiAAR S P 9E YR KA CwloPR
g 5 FEYA AYCS SIeAl S I | 93 SieA| erw (<fitg, whew Frre
WIGRIR] (A BIARY) 97 MG (A R &fRte Ael Qo qR (&Il IS FH00
AR A |
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ARew (e2d Afoq el a2 OrEF W4 AN I, (MGRF [y w1l Sl=ial 32 I
O3 (AGRA TP el e AR s e T T S

6 ATeER /RO = AT 2!
el G|
cPHE T AE e
REE TS FATHF — T TR
L IR

%0.9.5 (™Y [N (Central nervous system)
TFew R (WY (A FERIS) w @@r Ayen e IFew FwEleR W
EFS AT |

Yo% (Brain)

RIS AN QR AR OE @ e 9 FRMDBE N TP 0, O F Arow
0 | Whew JeEd ARG | Whow foq e fog— wafFe®, TqmFe® g
FHIRTTTH |

(a) W&f*s® (Forebrain i Prosencephalon)

AFSTE T AANFe® A1 GG FABE T O | FIRGINE JINo®es el 20 A |
CIRRICE T @ A o gt Fwifeid fog | gt e IR f[Krons Qe 2R ¢
fqofe <6 | e GifeEe @fFFAE (Cerbral hemisphere) I& 23 | GTREICNR ©F '€ N
iFEIE W e e 9 gt o« e M Sege AE, IR AN A
FIEAN | AN EIEE @NPFIR (e TF 9ol @32 T Gifeda @FFwaR meed I
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RERE SV

o frms a1 IFerd g wdiba Sofae (06 (o1 @t (eete NS oM
M @g® A | CIREITTE IR 7o AN FOH | FOH SR SR (TR
i =fde 1 @7 72 1 O FEEHT T A (@ WOR (Gray matter) A G AW
TS, G oI 7edfs o 27 @7 TSt SHiE= fca, Tt smr ques Wieafer
(mayalin) @<= S | ©I7 CIAE FOECFT MOE AF AW 06T 7o Al (26
B (White matter) |

G 20T ATSTE WS (TP AFTOIG! QR G2 AT A HFOICGA! (LA SHoet
FE | (72 W O AT IS ¢ ofed (@ @ G «ft aswR forel,
oo, @, Ffs, 3, A @ @tz (kg ST FEme I | @I Trieis afs
I GRCTR Al WEd, (7 Fire azed TRl I 1| A7Fe AN T T Ao
fq@eq Tif4F FQaT @2 FRE R[S |

{0 @>— A=

{ﬂ \r\:”mﬁﬂ

5@ yo.03; Wrerwa A

(b) g% (Midbrain It Mesencephalon)

PR WFeCHe ToRd @ 20N Nte® | @t @ ¢ opole AFeH I IR |
fifon (AT ST TN ¢ SRENSy TH I AGACOrRD F6 | T 8 ®Jed
CFAS AR TGN 7l Bfv |

(c) *MieFe® (Hindbrain It Rhombencephalon)
aft AR, 9 @ (geT w<Eeatt e Yifde |
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(i) cifeEN  (Cerebellum): @ 91'5'@'651
e Qe EfRces 1 «ft T gdz v
ERRECIRUE I Bt e IR HE RS ERCICEC]
93 foer@a Wi ofe Mg At | EIREEN FRs
o 519 e, 5eTea STEE AN, (A0ad SISy
TH, (A @32 FAFIEAR FICS SO® (AT
TR frms s

(i) 27 (Pons): (T QA6 Q2 V(=
TR 0 O=PeS | Gff TFhed ¢ qFR
AYF NI O IR G @ (NGl SRERAGIR
CKT AR FAN I |

(iii) TG W=RAGT (Medulla Oblongata): 46
Aot TR R w1 qF e e
AR A, FecTa e e SHfReieR e
@ |

(NG A (eSSl BB JF (Cranial nerves)
W (NG SRERATBT (ACF 6 (&Sl FCRB A/
TR 2| T [ AW WAL, FRIAS, oA,
Wiee e g Fe fwd I oRel 3
AT 9 G2 SRENCI Weol gl Fiees
A TS |

TPo® (TP (I7 S A (&Sl [ [y e,
qe, JANGH, JAIFE, &=, 14, T, I Toh 26t [oge | AR Feean, @6
w4 f ggfed

(g% (Spinal cord)

(TP, IR (IR0 S_FLS PRI AN (Foramen magnum) TS 2@ (&
IO SO 27© e | (Tgaey 1 FH TG (NS ST (D00 =aied
RS ACF |

CRASTS (46 “Mid @32 PR Mg <A | O G S et 5% St widie
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(ATF 31 (ST EFET AY (Spinal nerves) @F T 1 @3 [ME, 90411, 35, 45, T© 8
AT A+ @K Ay T erpfes

[Pl (Nervous tissue)

@ A AT N @R WA 8 Tmlofel &2 FCF @7 O AR G Sl oft
A TS eferama S e, GI61R FRITP 1 AN | IS AP A e
TR FYHP o | a2 AR 167 R FFTH 9T |

IECEICEREE
afefs Fam ¥f5 wient fea Aot ¥ae gefrs we |

(a) MR (Cell body): AT, MG o9 fFefFam fFw e Seame
CIAFR, SRFIFE, 99 o 9 (@Rmz T AfRbe 1 @Aty ARG
NEEFGA, g, ABCNEIN, 5K, RIS, I6F TR o1 et it A |

(b) A=TH® OLH: (FHWMR (AF 5 *U-HAEFE AeHS WX 11 Geifwe oL
FARIGEF

(i) oG9 (Dendron): @FEMERI
PRWET RS TR T4 A ALHH
(TG 6T 1 (OAZ (AF @ M1 (q9
ST (TIgI206 A0 | GF0 TSACT (TG
T W7 (AF *TIfF T TS A |
(TIGIZE O 7 (A FY ©Ieal a2
PCAI

(ii) =¥ (Axon): @FEMT (AT
T (I TNl ©Qod WN WA @9
I TR @R R WS
QEE (G2 MR @I ToT WF | GF
WA (Myelin) JCT 1 SFECAR I Sl
i DRI Ree '@ I g @3
CRfEAEE M P IRee o9
TSR (TAGIRG AY ©Iel (27 T 23 |
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ooy AP X5 | 93 NRIEAAIRE Sieelojeen
feREd 2F (Node of Ranvier) G
+fdfo | I T wqCEE F<AANCS
I (Axolema) G |

O3 NCaa SFEF SRNIEE
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TE AT 11 B 7R TS ALIPLST
I3 (Synapse) I 1 SFOTF 79
0T | I BT B w9 M ©fbe aeRfE (Electro chemical) “fete
Y O &S 27 | Feiet FeRifzewR A< oge *mid 2t | (@ 936 fTeaeTa
4y e A{g oreAt e[ifEe 2w Srient afees F@ Am<e! feae Im ) ek @3 (gex
U JRY Twisl A Y Sier qdrce »fHaifee 231 AqeEe IFers AR g3*e [
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IS
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I : 40 [Teaew o i g ffey e fofee st
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(BITHT O (RIB 20 (97 | (1 G 2CEAT? AIENF Sioaieriere oieal @t (A Wrere
(ARt @3 fAoies S3fReea JeFR 2 IR (i o 27 1 T (GIed S (=16
2 A 1 Tl WP =Rl dfefenl S zeas v wewdle (o T 2
IR

afest fFat (Reflex action)

Afoqe i Foite Tt Sehaeel qae o T AT AfefFas @R 2o
FE A > FoeE A A0S TN g ATE AN go 6B SwIvAIF A (A
A 2, «ft afeas feam w0 ar@ vieEs dfege e fme Face 2f
1 afeel fea e spEERle ey frfie =1, IFew M @) wdie @R SwiveE
sfefea Ihew e 91 2@ [ERe Me e 27, site afeds! e e |

IO G2 FAE T Se[Le b FoE OIRFATONRX TS AN N AR
dfes! fFal weia W T :

[T b FOIF T AR G0 TIPS AL S AR Tmiol &2e I 1 G2
TF AT a9l RETE IS FE |

SIE[TETR GF (ATE & Tnlofe 1 AR FTSATHR ST ML FYFIGH G S0l (T |

TSGR PR L0 SRS FLAA! ST S (AF SfGR RS R OTS Twrl =ity
TGRS A et AR Mo (6 A ARFIE AY (I (TAGIRE AR P |

IR JYF WIFC NG @ Tl (A0 2t Fea |
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fo@ vo.09; WRWRT afeTS! vF

Tmioa (AfITS (TRt (AR ARSI | T Tl PRe (AT TS F© Siat-w=ifey
RS L

10.3.2 A [N (Peripheral nervous system)

AFST (AF 12 (S0 G2 (VgHegy I FNFIS (A0 31 (@Gl [ @ 2@ ST 3R
TR (AT STFed e o 2@ el 2o Aty 1 GoeTis Gh AFeR ATew ¢ |
AFe® (ACF BT IEBF JY GIK, AF, T, &=, afe, Jauwa, gefds, Ae@t
gofs el FE fFRmd 6 (gaey (AF TS AP AS-epel Bl T G2
(TR A o (AT ISR Tghs AFor® I e I’ |

~AfFT FYSH (Autonomic nervous system)

@R e SAF AN (@I R (12, EojtE RSy Arew M wAfanife @
frafEe 231 (ead foeEa QeiE, @@e: aefis, aq, e, aimR Teifa S
Rl Agew M ~Afpifere 271 @ srwe SRwIeR Toia Wrow ¢ (Tgaegd dorw
A T AT G ACETFO! RN QIR ROWOIF S FOF T S |
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WPl JLWEN (Transmission of Impulse)

PR eI 1Yy e oga fowq e Swmivmt a1 oI oo 71w Wersr (off=a |
Afe EIRT 99 @9 2R 100 FIBH O FFH FFCeMm GF OO 20O 21t | Al
@ @ S I foen i eifzs 2w e (fite oI A ot a1 Tt
T | (T SISO T Sml 2wl ARSI TS Aeifers 27 1 @fb Nemafis
AIfeTe T (off¥t AeHTo® 20 AT (T | T TASNCS! (ead ffoq et eeifers 271
G2 OIgA! affers (Tfeite Gt 31 e 27 | aefeddl ¥y Srefers 2t @12 Sraem
AFerHd e SePTe 2@ WAL, e, m[ @ «Fma agfs Sefe Far |

5@ So.ob: Tmiol FerTTFAN

AY Ol FO FIe T ©f G5 Trrggel e @RI T 1 e e, P &ofei=
ez @32 BfF fore® | T o (AT dfowfers Qe Frvea o1 @A Sais
TN Y SIGAR 36 21 951 G 7Y fw etk vt itz | eem (s
Q SIGA! 217 7 oroitem, Fforrm 2gfe 2 JANSER dtes it Fom ¢ JoE
oAt MeFive 2Pfifs 2@ 2@ AT 1 Q2 FFEa S @9 oA 2T g4
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2rgfs 2@ WSRIA 1 EBAYRI 2@d 20ed dfves (AfeiTs (ot | fAwieet e faca
red (A fTUCe AP 1 QAT QAR ol = AL T o |

%0.8 AW

WA @3 ffen eife o GFeRee [Reds AffREm afe it | @R afl @@ fFeTe
T q0ET WY RS 7@ (e e hgen v e wea iR et
fA87T® @ 4ROTT TNF T 0T 1 JACAR AR T 5 (I AT (713 1 ZAC
FECET T 2RiZe 7@ S TR Mz @I ARPIRER SR
#oifie 0, (o TR Yo ARbE $0 1 P (e Sifew Spieg afel (2w
SRS LI JHCAR #9271 O efTrer Qs SN w4 @ A zqe fHgye
20 X9 TN w<igs afefea S 2w
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MERE S

50.8.% VAWM IS Y ifReT afkg (Troswat afR) «fafofs,
1w 8 g zqea=

(a) B2 AR (Pituitary gland)

25351f7 afe 3t Y3rrR ™ SFeres e @ w1bes | \ft TR g4 T
TeAmei a1 SR @i PRERR afe (At e ae ABw @ @,
QAR S QR SR G FACTE AoIRe (@1 (RS AR @R el
TifefeRe afel zeErs @t IR STRBE @6 1 93 dfRl (AT CIMTEEEF, CIIGIEER,
AZIRAC Twrl?F TAWA (TSH), GOREAFOCRIG 1 TN 2R g7 27 1 aff =iy
AT 2eie e RTINS MTMeed I ZAc oo 3|

(b) AN3CTC A (Thyroid gland)

AT affe o1 G Toitaa W wafee | @3 aff (A dgiTe AZATT ZA
fAgomae =71 AT AR (AT 8770 2T ARAF (Thyroxine) AGFTS AR
=reffie I, AR Ie femd 3@ ABIRACT AEH0 L[ FEALIOI
(calcitonin) FERTIN [RACET A T |

(c) BIAA2ATE AR (Parathyroid gland)

OFE TAET ARTe TG AAIEZIEe afR AF, AF A99ETe AT afeg
ot wPee | @3 afwl zre ﬁ%‘ﬁ AL (Parathormone) TS FERRN G
TR [ e e

(d) B & (Thymus gland)

QAN el FT T=ece TRPLS | ARIAR ARl (eed @t alfetarg el [P A=y
I PRI 92 afel (R A =t IRFME M M 26 2@ I 93 afe
(AT A (thymosin) ZACA g7 27 1 7376 A0 FYRT® B BAC A
N, AFES Y[R N @

(e) =pTS=I= A JAITIT & (Adrenal gland)

e dfR el eots waPee | wpeEEE afel (el SRR [eAeR
FFE e @1 @2 dfR e I TP 8 R Bio e s SRy
T | EAIET (adrenalin) G2 &fl (ATF H87TS AT G0 |
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(f) SZCE6H oF “HRAFYIA (Islets of langerhans)

QREHG] TF ARG AUHET N T@PLS, @3 (@R AEE #vdl [
e 1 @7 [ @FEaEn e (insulin)e g1 (glucagon) Meoae e O
TCE eFIeEa WGl e e

(g) CAIS It & et Af

S TR feqr G2 (RS MM SRELS | e @S (A0S F TS ZheT (ead
g TEE T [ehe Face YN A qrieie AIfF e SreE IS
A SbE GIR @ WHHY fwmel I AP | T Gl (AT AT TR -
(M2 (BTBICHAA (testosterone) R FN-(ATZ TEGICE (estrogens) AT TR 2 |

%0.¢ A9 it JFEe epqreifeet

(a) ARG B

e Afce SEfed AFR AYus W2 NGEd AW ARMCET Ao o T |
e AR (A B FA Lo 771 (AR (olCR, M@ (AT A IS
QEIT @ FRATRR SAMCe @#iTeT 5T IR TERAce! ool il A[oR @
TR WA (@1 ABIRC AT W6 20et P S i qidt #A eEw
BINGI I =W, YIS (AFTFIE G2 (R NI W (A (PN AT |
SIS SOl A G TLAW WIS FA e I e Fox w11 @ &y
A ST # HIRICH e NG I | GRS Fal, FoTwed, I, Aud 2 T
(AT O3 ST (A W ANS TR 1 G AT AL GG ARE DA Tl AR |

(b) IZ@ I SIEBHA (Diabetes)

QYT oo ABETHA O SR AN @F Gq0a afR @iy, @3 afel @
I (Insulin) ]C'{S‘f'i@?{[l SYfeT 20 9T LA A, T AR Al ARART
T S | ST AW STeNCe! Yo Cof Wl 27 ©CF A0 * e A el
(AT A, AT AL JIPTe 71570 271 @ GPAIE IZTQ A CIACEGH (e (Feeswe:
TRICAMG) I 1 TRCIALA 4TS Y2 KF4, b13A-1 @R 5137-21 5i37-1 ¢ AFre
@NE MZ QTAEE I (ofd 27 11 ©fR fRfieeid Saea=Itaa N4 Sy
fce =7 1| Qe 5129-2 @I (A0 SRR Y Cofd =3 | QU 834, S
@A e G ~AfRNe T ofire AR I 1 ©F 5iRA-2 SRIEGENS @i
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AN 29

T @I 2R TYferea SR qGTe 2@ @S #iitd %A [Kfen wje a1 hieesmfes
wee| RO (13 1 394 T A0S 20O #{1F, ©4F e 21wl SoiR 2 =11 @ (ioif
ArgiFere Ieaifs g2 AfFEeR o 2@ AE | «ft FAFTF I (R @9t 7

T 8 AN FIIICST Q! AN (BT (AT (910 G2 (A T BIN AR | STl
T 99-99 4] 26T, AHF AT Aol T4 @CT e, oifive [ Areq Acge
(M2F GG FCe AP, G3e (@14 A1, (Gt I (72l BINSl AT € TH 2@ e,
FOR TG 1 *FICA oW |

& QIRel TR 20T (@ IR @ @ 71 @ «ielifS A T (@5-qw WK W
Q@ (o 30O HAItE | O A IR AR T 7, Meaa @ o1 T 07 IS I
G O IR P IR, SR CRIAMGA 26T A& @ ACE | SRSl P=ETHR
IR @ @7 2T AN @M1 @G @ @I TS, ©IF (FIC e A0, W, WA
TV @ @i AP OF @ @Il TSR A IR (@ 1 IRHAOSNR S T (AR
fer T N =W, T e e witfowiTe Spe weite A |

TR @t Fefa 8 Bt 78 ¢ o™ #9 F grpiees Nl Fdem T 9
Gt facf 4 a1 fofeesn S TR @i e R 4 T 9@, 5 @3 @l
el Al F 1 TREWE WS TRIEIGH MR &+ foqft ‘D’ (0 el Sefiaeii< |
@5l RCETl: Discipline, Diet '8 Drug.

(i) ¥ee=T (Discipline): Y& TRIEDGA WFF® Fed & ©F TR GRTGLR
AR | q2iel e ¥R igitd el sffe Um azel w4, frfie R
41, @M R ~fawa-sifavzrel ¢ [eigend Awe oy @3, fTafire aue S
A G RS (@I Sfvere! (Al foee Tigicas i+ (e |

(i) AW fF@e (Diet): TRIGAG fmee age S 2t 4w fme w1, ffSere
YRR R T ¢ TP A Sl RS qaR AREe! 4 @7el T | TR
S AR ARIER (] SPTRe FECE e 2SR 1 S T SR (73, O
S Ahew A1 1 ASAF AN TRGEE T (73 1

(iii) 8T (TR (Drug): TIBIER 2 =TT (AN 874 (T T Td® 17 | TYHA (@1
I TP JR S A A T (SR A (3 | (78 A S @A
e 83 o/ Tace 7@ 1 owrel et 71 T4 2@ @R T grFieed Al
TRISIRFONE S 41 (@0C T | TOF (FLE3 @M @39 200 ATCS A | AN e
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(c) R (Stroke)

WFeTE I IRFAIZ HIAS WHIF I AYOCHT IS HIAS WO OftF CHIF 0 |
G W Werws, 2SI @ AT A Te ARl TR | WPerH aead
3 T foetd 98 TG ([ T HAbA 9IS 26— U2 YIOIE CGIF 20© 2T |
OF G ITFANTGTS CHIF @M TATF | AT TH IO FIAC Ao rwa Fgwa
20O AT |

AR T A: ©3 (IS o759 ZIIR FTI2 AP A | TTeloyTat] JC: M 27, &b ARyl
27, IES [EGT Ty @R e R, T 2P 0@ @O AN, Mot e =
qE, YA @3 T e FE 7, NG &A1 IS 0 I | qES AN T2 L
TR To7s TUid ¥y Y2 (@@ WS A O TARE &) Feei 2@ I OkE S|
0 II— CRIET @ SO &% (Fl A1 CRIF F©0! TGS ©f IS I A6
FET e @M 2TF 4 LS, G TN OfF ool Bt sgRie
4TS W OIR, CGHIF U TS OO A8 @NE TAXNOIE FArefe e 20T
e 7Y ol fafes Fare 2@ 1 Boigg fest Fa1 2 @M s AN &6 T,
@ M FTFAASITS CRIF T, OIRCE ABEA fToTet (rex 7T w7 1 @9 [ (&6 T,
SR FEE T (AT IEE WA 57 (7 ©FF Aeesl Beea 7R 1 O (@9 [FZ61 26F0 I
IR S S TG 0 AN 0! qpel e <6 1 i fea @eere 91 fmwel (Fm
T “Ffoe™s 27, O @M FU TG A | 2FFIGre I G 2@ ST S (T 2S)
AT (oA ToTR =g FI R weT g 7S W T FIE SR Wl AHTS
FRIOIR Fea et 711 BT e »Riw @iy =e g 2e At [ g
T THFS T I AT |1 IR AFH @ JY ANRFOI FREFTS! TR, GIoftel o
IR A F( G FIFAO! A A | OF @R F{Y TeIed Froars g3, G
FFwel foaew TS 2@ a7

@ fada e fofest: IFore sewad 3t 98 ot (e ¢ 1 of [y @ @3 @
TE fAfce zem T @3 @ofba AT I W AN T w4 w9 @ M
TFerHa TEFAN I T4l I W, O@ IPorw G AP T ACTF AN ACHABIER
TG (I7 FAIT TS S AT | (AN TH F@BI7 AP ©F ferzraeelss 2 54,
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@INF T AR AR ASAR IR FA (@ 7 1 e @fehm o
W32 fTrfereteRifooa R (TeIEs o A sFFaeeTs Tl WS e Tevet
T T, OTO Froae e AP *F 2@ IS (@4 FA1 78T 27 | @M @I
Fa GT& S 4B TUhe! FHre TS T4l Tvw |

AfSTAITLT BAA: (i1 ~AfF2w T2, TR TH F@OICA o0, ©Ird T wgbl=l ferzreel
14T, R TR @oited ©itrd e 834 (e 341, YPorelge, W R Heifis
G AT T4

0.V FRRT [FFepaie A« Tent

(a) AP (Paralysis)

AT (FICT QLT G5 T ZHRINCS! TS 2/1KIF Fre! T SANF AR
JE | ARTS TFOTR (PICA AR Fhod I & QLT AL QzelFrar coifeiefee
FrfIfre 2R @1 GFEeR A et T pRERcE wre #iw, T *hHEE
GFAT (@I Te LA TOY AR R ISl T 2T, @, Y2 Te 8 AR
IBIGIEENE

FIRA: *FRAAIRPE AT ERIEH I 27 | ARG GRIACSH A T HFS SIS
3 gBAETe FRCT AR 2CS AT 1 {Y @17, JIHRNSA R FORIE
N8 *FRAERFIER FHd 2Ce A |

(b) af*==t (Epilepsy)

It Sheta @I @9, Tte AFTe Jied =9 KR A Fioff ce A | e
CHRE @I TG TR ATT | A2 @NCF JACANS I T | ACEF (H(d G2 (FCF e
P G 2 I3 ANFCNE SRS 2R @, *A T2 ¢ K| facs fice
WoTe FH@ ATe 1 @9fF A #AifFg e afHTETsif Tl e ANeTF &I e @3 1
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G 5 SR 928 TSI Sl IR | CHIE SPFe N JACe (¢l
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fofeear a1 A |

(c) AT« &% (Parkinson’s disease)

ARE @ IPOT @ @F P, @A QAT 8 ARE I W G2 AFFe
@9Ne Teivel, 2RI Fare T T @ @9 AGRTS 50 29 IWEE A W1 O
e RO JIF-JTOWRE BCO Al | €3 (@ (@9 O 0¥ AR I <=M = |

AR [foq @em IREe e oft I@ A, IF 90 26T @A | ceieifE
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@ @ IR C¥CF HLH—

o G ATGHIR QR @ IR T FACS ARE;

o AT IO RETE FEF e I T 19S5

o FYFT TEE GRAGET AR Te @I AT G FACS A,
o I TN € @ LT [ FACS AR;

o AT PTS [P FACO AR

o 323 ¢ gEs EEa AN FACS AT,

o FT for@ AR NFET AGAHR LR I FACS 2115

o R LR R I FACS AR,

o TRMR ITER AN I, AfSTad ¢ aifeFa Gyl Face +A7<;
o (MRF AfSTHIY IR THF WITER fFa I FACo 21175

o Q2O fSTANy (APBIR/FTHCED WP T Aol B FACS #I;
o GTT @INMA &f TRITgfode wivae v e |
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3.5 QT AT 4N @ YR

QIR (L & 20 N SRS | GIad *[Y T 20 R/ (A G (PR eenifoq
wfroy e 2@ @© | g aFoors o =, TR g3 FR-AS @@ Qww Ty
IB0g, ANMCE (O ATE T ST & 20 | AT R AN (6 NAaee
TSN, T TG G O effogst S Fea S qei4 (@0 T @ AfFTR (@I
QI Ol K B T, ONFL Tl 0T |

AT TS G2 RCEH— @I Q32 ORI | AFers fNefad ieq @@ eeme 237
W@ @I (@I frmesfag S @ SoAte e 9611 Sniae wfydiet few «ae
THeRfa e AT G AT WL ¥4 S e | (@ Geiel g [Rordrosdi
GAACPR 2FAEE e fifeTe 271 @ R @FBTE AR G A WFY (sperm),
TG B SR Al fTHY (Egg) 0TI @2 HRAGTE SENCEN 52 T A O3
R IS =S A | TS Tfe @ AT A g2 (R S 71 @7 AT
(monoecious) &M | T FLIAHT SANCHIA AW (R ‘f'[% Y oY (12 SfeucE
foma (dioecious) ©few AT |

G BT 7S ¥ AN, T NPCHACE 2 W (Meiosis) “fore [eifers
0o T | (O W, G2 ReieeTa 6 @I Al S Mgaiiad Sidd 2@
TR 1 FCGL I 72 ¢ & G ufo [WfeTe 203 @ wieelts S e, O (@Ieieees
el RIF T TGEFICAF A 2 I 1 AF 92 w3t W2 @r e
(Mitotic cell division) Mgea e [oifers 2 GFfo Tga Gm S Fea 1 el
o G T3 QT & Tew ACF 1 @ i i ol Sfiee IegE IS e I
T

AT T T GIEE Aoy [N 2@ (9 | JIFOGRA (QAF G FE@ A A© A5
QIR @I G IS Fea denifon wirey Biewa e 1 o F TAW e T ©f
GITd GRAMHTER 8o o 01 @ T3 AReion &9 (@1 [Keiees e s <613
R SHhad Qi wibe afea @ e At 27

@9 T, QR SR QAR Siod, AN ]2 TRHICTF @S0 Afea 26 s
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Cafbw S 20 A | W GO WG (efR e A @ WM AGIEE (TS
AR @ @2 [ @Il geifers efege «fiaed Bfew AR o) srore 7R |
A S G TS) QIR WPGIad (2R) 393 WRe 77, 7 el 3wy
Y3 T ACF | QIO FAeTod QIR (T JIFCOAI, (2THISRT Tohifn) Seia
TR TGN Y7 T AN T P F AGFF QI & TS AN e (o) S
aAeEe 92 dfell e B @itz

3.3 SfEWe AT

.. T TS} Fe

AT & FHFOfe [T 4=eTa B+ (Shoot) R 391 1 oo Twealfara Sfewns eerel
el | adl S @ 936 G e ot Teawa Wi g Te1s (el 8 Fedw)
AR &) {7 JFR7l | G TR A @eH (T, e eI TP S Al
e gome JFesid TRl emE I 1 @ FE 93 HADH Teawe THfee AT O
ST o I 1 @ G, GRA | GF QA 96 F67P A AP (T TN o)l e
T | (@A- AE, FAT! | oI TR AT (FA-Gdl, IAT! IR FOI FAE AFEF
T I | @AT— T | IL (FICA! FCA 5JT07F 8 FPeIP Jlo18 TS AT, SIth
Tofere! T (Bisexual flower) I03 | @NA- TR, YT 1 4TSI A Ao @@ G (6
GeFee  AFE O GFfre! Fel (Unisexual flower) @1 @F =G, FAGT QIR
LEERC RIS W?ﬁ?%ﬁf (Neuter flower) JCeT |

EIQERRIEERC N
(a) AI® (Thalamus): @I ALHTS T G PR FOANE GPA I | 97
TR M B *qF 2947 AT AT |

(b) 3 (Calyx): TCT AR "o7cs Jfe 01 1 Ifo Afww 71 2 ¢t Fe3fs, g
T @ff e Wi 27, o3 it yeyfs 9011 97 elfsfb Yot Jories 3 | Fqw
© AW 4GS FE A (7 | G AL PTG P (DO AP (A, IO @3
COTPTR SN (TP T Tl | ©CF I IS A2-(IA06H 2F, O Ol SN R A
qfie AR TG RO IS I A (NFNFG, 24, #Aif Topifes e w1

(c) WeTS4 (Corolla): Wt 37 M (ATF fTow =035 | afSfb dwrE we At 217ifT qc |
AAGoIfeT @ AFCT JgmeT U2 Sl A RYgmeT Fe0l 77 121G TyiRers wfe =71 2
5
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G FCER TGRHIR GHAYENE (@, I (AP T FC | Tegel AT A06H VeI oa
CIFIFE 8 A TP I Q2 AN ARSI ICF | S R Fed 21941
(PIC (PIC CHAIRFTIFSE T Y (4TS AR FCH | QI IS Sl 2RIACTR
e’ 2 ACF |

@ .03 4= PR [foq w1t (F90=M) |

(d) %93 (Androecium): 46 FER TR 097 IR GFB TGRFTIR @ | €3
(e afeflb TIEF 2WLF*F (stamen) I 1 OF0 JTOAE GF Al QLT 23S
AFCS AT 1 AfSB e *itaa 13h et T i At 7[IMS (filament) @I AL
3 #Q91AfT (anther) | HCFHET ST TCO! AL LS G2 MK e o T
AQIAG 1 AQAGN G2 ARG ATANFIA FALHACE @S A0 | ARG T
T oA TLAT T 1 O3 AN NS Z AT (Pollen tube) 707 T 1 @3 of7rt
T HTT7CP (Male gamete) TLHH B | ZRGAACHT FAAE Gie] FICE SLHAR B |
YA 7TICFE AT AFACIR AN LG 20O AT | R AALfeTo[retie. Il
APACIT Y T ACF | 2[NS 9F (R AFE OItF @F9®& (Monadelphous), (I
), Y2 0= A 7R (Diadelphous), ((9A: W6F) @2 IR ARPCH ©ILF IR
(Polyadelphous) 9&e3F I =T, (CT; FoIE) | T2 A AR AF, O OIS
{{@2117:{)[ EIRECIeTOI R (Syngenesious), I@ TPAR GIR ALF*T TN A I
AP ©ICF Wereld (Epipetalous) 90IF 903 (N: L0 |
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(e) POIF (Gynoecium): FFedE Al TSFAA WP F04 (@@ | @b FETa 9=
G35 TG 76T | APedd @ A IFIKF IS4G (Carpel) T aifd 2te 2=
G35 IS@ foafd e, gl AT (Ovary), ISHSG (Style) @ IS (Stigma) | TAT
FOUE GG fm @fs Ao afde 27 @ae @1 STwifera Peea A I AT,
S OIF FBASAQ! (Syncarpous), SE Sewl AFcE RIGTS2M@ (Polycarpous) 6T |

TENER (To@ @ A @Iifys foxs [Romm fam Aftss A1 @ fonea Wy
e A fowg 5 =1 3 fox1g8 STarif Sasiee wienaRe e |
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F=&fs (inflorescence)

NG (ORI AR (AR | P MRS (RID A6 *WR Feaoen f[oew «pfo faew
G AT, TR €G3 AT PN @ N T A A, O
NGHRMS I 1 @ AR I AN 20 WS (recemose) FFNE IR A TRAWCIR
T I (A (5101 O F© (cymose) SPNER 901 1 2RISR &) @Nes J79
e @

F e
T g '
N
)
@ .00 (F) Tl e (*) e e«

AGCTE < o disf 202 IS A ¢ w1 [ @ gt g i aiew
EIREIGIN

33.2.% AT (pollination)

RN #R% FCANS F&AN 2F | AR Fol @GR & S=AMA AfFAF 2758 | oo
AL (AF ~RIMRGT 98 FCA T IF2 TICOF O FEIH TOYSG RO
QGE AT T | AN GLACTH, - G2 27 |

(a) -ARARA: 98 T I G2 ANC2A [0 6 FCER T I AN W6, O S
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T SJINRACTT T ANCFIT A6 T 2, AR &) 2CPF O fToq Face =7 1
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I ACE | 93 WA (AF TV @S T N2 AFOEGH ol 0 AR G2 AHas
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TfeMa TR NG 4T A A .

(6, T4 O - 0T | e,
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@ T

S-S e gl dfead Ao
2y, AEH WLPHEAMAE 7 I A1,
e AfHF GRAMETHE 27«3 TG
ererfod S =71 gfb fou Jerrim itz
SO AN TG, O3 @ TE @ S
T T O g JoTE T a2 A5 @ 35.08; R-ANAA 8 2 F-AAIATA

(AP (@ 7 TR OIS TG PP T | G FIRC I R TgA (00 S 2 | O
«ft Ao Al 2eam sRRER froTse! ATF W, GTS &R 2RINEYT TA6T 9 |
T eenfed et 76 28T R[N A |

MEIRIB[CERIEI

A1 FAFFOER FIEM6 WLHI CHCE (I I (FIC
TR 2 TR A | @ NG 2o 72 IR TSYS
e R R, ©IF AR W 0T |y, A,
JIo-ofos!, Af, IAMT, *M[F AT G TG @ KFCS
g RRETE FI& B AP | WY (A Ll W 706
TIFHC ow At It FE FE R @O | @ T @
TER 2RNEY AT AR GOl T G2 2B T4
T O (A IOT O 20 ATTS! T TOYT (el
| OIS AN 9B | NI LGN NI
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5@ .06 ASSIAN T

TOSAAN T AT, Aed 8 VAR G2 ARANEY 8 TS AR ¢ JoIF 2T,
;. &1, Foel, AT T

0Y



Q0Y

B A 205

IYAEN T TR @A VYRR @I
P Y (12 | G FRCGE AT (80T (Ao
MR | QTR TSYS AN QR RIS, FLACA
AR ST | T S (AT 29 FRCS2
eelT FCE A0S A, @: 414 1 A= Fet
QT FE G2 TS| A AE3 A
LS MM | G PO oY (AR | FPE O
T g AP T (26 1 ~AfeT e 5@ 35.00: A=A 14
(QTF YO AfTe ST ATF 32 J 29 Iz

(STTRITHT TR 2T G, (TNT: AT |

AN o1 BT IT 4R 2, ©R (@6 T FAYE! PSS AT A |
OME T2 TN T | T T o AFCS ANF A e AFCS A1, @: v, (e,
T T |

%2 VICABIFIZBR TeAAfe (Microsporogenesis)

RN - 2BITICBIPIRCET A (T | A0 AP (2n) Fem oo e v&fs
o) Ao (T (n) S A1 SffOIog oo AAeIfETTe AP TPARR AN
SEGCAME ¥ 7 | ARG O A1 (et MG Awiere felfee =311 @
fToreeE @t T (P 9 G Fa @ G 21 TSR AFTPE (Tube cell)
G2 (R (FRGEE (GAIEDLS (¥ (Generative Cell) I |

AT T =@ 2RI (Polen tube) €32 (TS (@G f[Aelftre 2@ 46 sjeema
(PR (Male gametes) TRAE JCA| (GAICALS (FIEE @ oiaw AAca9re @l
AAECS Heab® 2Co A |

)

@ 33.0Q: Y- MTAGIFIZE Teoifieq f&fon «if
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F-BICCBIFIZBA B8 (Megasporogenesis)

AARSE T (Nucellus tissue) Trearyd IFe W (FF TFIE AT 9
T | T (IS T @3 St geepeed 901 « (&l [Keares [ereers
(Meiosis) N4 BIEG AT (n) @NV[%?FC?H oy @l ze s foaq @™
1% 2@ AR HEE @B T @b I A F gerfre ke = @ @Efbe
fefFart Fewe (n) 1 @2 frefeam feg 2w gt Mefae Afars 271 @ fefam
vfo Feifer M2 (TS S (T 1 3R g it T afel smw RiR ee =@
BIfs Fea ST 3% e

FEEH
fo@ 53.0b: B MGG Tevifer [fey e

7 RS 4 9B (WY (A G0 A FOFA oAl (R GO At
e ffers 2o fge (2n) e i (Secondary nucleus) V{ﬁ? 1 92 (|R
ST (Egg apparatus) (=11 @S WG @G I 1 A fomle (Egg) 9R I« (FIACE
TRFE (@ (Synergids) @0 T 1 Toqcws [Rofdre Miww @R foalber dfesiv @R
(Antipodal cells) ST 1 eIt Qﬁﬂﬁﬁ' ToTLfFA 17 T |

3.2.9 fF (Fertilization)

AQNTCT T ARTS 2RINEY ST TSYS (Stigma) #fe® 27 1 @I sAAqeiferes
s 2@ TS (o I Gk Fg T AL (AR IR e TR TW 1 4F T @

R0RY
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@ 33.08: AT Serg G oF

e e @0 e @R g6 goifEe J§ =1 @3 @ fTxiga e fifere =@
QIR (Zygote) COfF IR | TR e (1A ¢offel fSTzaie ™ e fifers = Gawe
(3n) 37T (IS (Endosperm cells) ?[ﬁ? IEN

AR @3 AN UfS e (@Iad @ fTxeg «wae @@ et Mefgaem s fifere
21 G 9o1CF T e@F (Double fertilization) & 2 1
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TG CATAFIRB 489 (Development of new sporophyte)

GG (PRG CAARFRGS 22N @1 @7 42% Rere 7t @[ S =1 992
M ACTE ARPFEAS U600 *§ I | WRCANGA [ore Sgae (Transversely) <5 |
fosacys Meea e fofs @ (Basal cell) ¥R goRifer (Frma e @it
QfoRFTE (1R (Apical cell) J#T 2 1 @FE A @ (1 o Kee beIcs AT | &I Qied
afoe (S 9o o Sifaae 2@ g M fofe (@17 (AT FIGET (Suspensor)
N T | S @, GO R FIINDR 5 2 1 SRR (et Fefzramfs by
Teoig 01 @3 7 @R G adie @a MEFITT 3n TUF @IS ACE |
e e foxalt 75 ¢ g e “Afade 211 9 e wgire 2@ 9 ofter

B@ 33.50: fexcea o7 ¢ fFas afea

ToUF (T4l (FF, G0 AT SeWa QIR0 CIARFIRD R SICCGIFIZE I 7o
A GFHF 7 96 FFPIE Helre ATH |

FEq Sooife

IR T FECS ANRTS SN, FOWE, o, a1, Qg @i, o, et T s

FE[Cec A1 AC, e, fel, #6e Tepin e RETa e TEe AFeATE Qofte

192 we | ffvgead afesn o 2ee T e afean €y =3 iiesad afear semw
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QT AT 389

Forefte 3 1 MRGFAER o[ TS GFTOIT G FOETH Sy AR AD W @
& o B, I T 0T |

XY TSR T AT T OIF 2F© Fel A, (TN W, SN | AN FETH S
| 5% TR U T AATS 2, O OIF FAFS T A0, (@A A, BleTs! il
I AF© IR GLUFS FEA(F NI [0 OIS Ol Tl A, (T e T, oBR T IR
e e |

.9 AN LS

AfSTINTS Y3 (AT A& MLl I, O &S (Asexual reproduction) €32 GIF
g (Sexual reproduction) !

S dee: i A1fite 9 ewwe 906 | IFEEN (Budding), fReiem, dere
oy fafen smifere st eemw 231

C’ﬂ?ﬁW‘I:ﬂmﬁﬁﬁ@ﬁwﬁ@a%@@%ﬂﬂmmw&amete)
TR (A QR O [ MY &Sl WO € Fo-7efe ToE ICd, SIS
QT e e |

33.9.% fFF (Fertilization)

@ AR & (e 2@ee | @ft @30 (el affel | @ eme TR @32 ¥
e s 3« Ao fTRrs d@™ 3@ @32 ama Fefmam gt =R
IIIgS T GIIPS W @ G T 7, Ot @ReAG e | s ez iewfos
AR T o T Al 1 feTY @32 g TOR2 YAWE (n) T @F &Y (@GS
(Chromosome) I27 ¢ | TI2AG fCTE (2n) A U2 2P @ICISINRDG 1 & 8 22
ToR GAIcE el e fcatra e |

e efea f[Riedwei S | dipfesere uag aaifer sfade x@iq e fexiga ey
«fs 1eafoe 27| e SAraRere g Tae | aFae ffeg 2@ @ R 7 ffee
A I AN e g3 q@eR: ARsHEE (External Fertilization) 9d? Sresfcas

(Internal Fertilization) |

(a) IRsFTe: @ s o efdticeg 3@ eafoe =@ @ AfsfaEs
e | @ 47T S AR SAfTce 7 F@ 99 A7 A1NF TCH2 ALK | @TH:
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fafon «@aa Wiy, e 29fs | ot aF JfoFw TQR, @; TeF |

(b) TFEsHETT : FMezd e Aeaibe e wresfas i #fafos | AT
=7 fEiTa NG 577 T o =g & Tee 4w IR @ @ Es
O | TEsfIEST TR PRI AKFIH AN Do (=57 |

s s i ik

e T feame @I RAE A e 3, T ARgiers ov AFa
T (O, (GFIACHN FGF TRAF© FHol-Trer @B qige Fea groe foel
Qe 3@

105 FMT@T AR AT AR AT AT 2T

=L g

firwmy
@ 33.53: R geeg f[fen 19 (F5ha)

N

fewy

IO @I ¥ T T AT AFA TOFT ST | @ SAfFIR AGATS Joo
S 2 G2 O & (R 1| W (e[S A1 wefie efeee ae & e o AT
2LF S SN |

$3.0.3 WA G AR Pil

O (SN (TR (T AT OF 409 (& aoaies s T [ifede afe @
e =71 @t ariafee o e TP T Nw oeze [Kfen ol = e

0y



0Y

QIET A 38e
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T, T 99 M A, C-9F M G 9R
-9 AN € TF T 7@ 96 ©F A7
(Complementary) g @ Cofd |
DNA @ 4f5 0ae fooq «f6 sfaree
T IR, O AN GF6 T 4 I§ W
*f59 DNA @97 IS 27 1 9®Ita 378 DNA
97 efsbre odF o[ g WEF ToA
@ AT A FEIHA oS e |
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a5 *PIg3 fexga et ffers 27, ©i2 forom
X GL[ Y ¥FIYH (@0 Aepameed [
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I g fTEe o, SR iR 2
XX, G T ZE IO A IW Y IZqFIa0
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@I TR (@I @ifeTe FooeE Fea Wiy, Give 9 e 2@ @ g 9= A
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e AQ, ACIT 3 AT 67 S T6CZ |
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*Td SpEE Gfe g3k fSfae abte fifers zenm Fefeeata @dgg S =



R G

@ 52.09: (o1 ST I3 HI-2+1R @2 AL TG 5ol WP AR G Toe (7o ST |

fAefrerafba adoen s feem efega-29t= (replication) el & I R
GIRGT S@sits WO 1 7ffAdE Teoifs qaR O qERIRTOR Qe Serfen ThTAAIRE
@ AR afefe

0V



QI qeeifs ¢ ta afeafe 290
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a6 (R PR IFTO® @K Bfew G AT TS AT T O ARG Argew (A
fomea | 9w, gorefy, Zw, T, SETel, 2rere, AR, I aefe argetm te Tw e
RGP @F @3 §IF Tem |

AT TAMIFTEN #7177 el TSI TP | ARTICIT Sy TFF T2
G Qo TPFE IS AR | RPPRIST e werele 4 e #{feaee @ oy
fefde 271 @i @9 a3l e awifen [egfre @t R (o wmes 7|
@1 e SAfRe FfsRe T e GiReaba ReEer e |

AR (K &K Al 2IAE 9F TN AT AL GRS N0 FA1 20!, FIE@D
RRSE a1 (oItR. ETCR. AR e JFend o ! #{fe 5 bR | @ T
AT O Sopeet et ©ieey i | @1/t W@ fon e ¢aibr wareis #iife #ifar



Y G

TS S | g Q¥ (72 REa =141 99 o7l [egrs 2@ (71TR | el w&% Rigesa
G947 9F IRES @ Al = S FACS AE T Q@ IR @ TP A FIL
IUAG 22 W32 AT SfFER sAfwie go Az | @36 s g @i o
GG AR (AT (A (FECO AT | Q3 (NF-NFC AR T o
TFHOAGT I | [T AN 4T FIBANT IIRAE T e @S I A | ARA
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it awife e &1 @= 29 (@ 2qead TRy R A | ieEe Prediivre
TROFR GFCCl 279 <@
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ST (0dum) I @ G2 AFSTOTAE TPF Foid 2o 2I1Td, @

(a) 4TSS AEfEFA (Positive interactions) 7T
(b) Aellerd S@sfFAT (Negative interactions) @l |
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T o BT AR FCH | GF(B PR R G5 TaF HEPAM FCF AR 10
A | BT A (AF TR AP AT @32 TSR JIRCE G e w19l HeaR
FE | GoRMCE IR OIF (FIRIRFER MG od o0 32 ZqFE &) *F Ao
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ANE (G FACEF NG WEIWTS! Tfgn (ATF ©IF AWy MRAZ ICI | (I I
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e (@4 Spgor, FAoformt Sejin) o] FHIGIEE NG BT SAWA F41 208 |
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QIR I FICAIMGTE 1 87 GMO (Genetically Modified Organism) S1% (ICIGE
I GRS (Transgenic) &9 |
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TG & s2eron S 2R | @3 QI B (AT PGS BS (LT el T &
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(c) N3 SHAH
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55 (A Afferrens T tofd 2w, T N I3 A SRIEGR @R e
[AZ© AR |

(AGFOI “fHAC® E coli WIWHRA 3 6 (AT WY AT (growth
hormone) €32 EARTEE TEFRFS FOYEIDL FF (GM-CSF) Il I TlsiF Soimia
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