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QISR GIAell 1< FACO 7IF;

SRR AL *T9TE I FACS #A7S;

QIEE EffRIeTa G i FACS AAKE;

Gad @fafead swis I Fare 2199;

fasin SIICaR A9l @ R T FACS HARS;
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3.0 SRR g

SRl (RGN (ATF ¥ AR @ AW G 9IR OF &9, 9F @[ fafer §ike
(12 7Tl &% 1 CABT WiTsl (@R &) Regs 919 it 93w g6 ©itsl il 41 (@S
{1Ce | g eIt ST {510 (FI Se- oot (17 O (SR QIR ¥[g, O AT
e @ P | SR, GRee fefeE Ie e smidiee @3 PReE (G
a2 f, T 6 1 TeeeikEs R I3 | O3 QREHIRTE IO T (Srefqee, o2l
smieffaeed @ TR T g1 [T a1 SR T 2@ @ (DTG S SiEml
T QRIS A1 fTREET | 992 G_E O}l @08 A WS Ted ¥ aF
Tioe T RO, @A @ Tibereid S Tga g e Ted Wbtz 55 @ue
2BGIEH W AHCER [Us aeifes g «if tofs 27, T &%y 23wgie
3 AT FIEADBE TR = A1 OIR TeA A6 Aeaed G ofoe zrAe ofF W
AT F TG KA QAT TGS B, T OIF TC NIF SAMCEIT Ty et 11

GRS @ eibl e | SR 3RS Biology 61« wfde zwe faw
bios (&) @3 logos (W) *= Uba AR MY 1 @ARg HfeA ¢ Fhosre
FARE SRR @3 g2l I @R, EEg Tl QAT AP (A
fam, fia, Wxpeiiy, oedy @ blrr ffen weed Toror GRAwTd fFg af f[Fg 561
20z | AMe G BhItE iy (e ofen [nic i Reem <=1 3w N, ©g S
a3 1 [T T ©f @iy fee

3.% QRGN WRPER

GIERE @ 7o 4@ QAN SIEA0 SIFIEAR. (ATS A8, Gt 2e ofen ¥ a1 ef?
2o e GRIA@E “IF JR4R & 9t g6 =R O I FSTR efbE
Cfenfed @R ifdfiee g [ifs @@ Fgol oy iR AMe GRS @i
qobi2 frefs @ Frare @ Y UfS WR Ol F@ ¥ O AS AR BEE A | G
WEE QR SR A OSfem A AT (FIEDR T @ ¢ FIORA ARF AL 2,
Tfen, IO, =@®, ORAP aAvfed @ AEd &ESE @ Ko
AN VA T, O OF GIRF (Frored *N A8 7W AqN| ©i ATISAd Sl
GRS @ IZE AT [og 20z | W A afslb fame aregs e
(ore I (Nfere qaR FleTs €3 g2 ©itsl O 41 2@ ACF | GRIASRINS SIF o™ 77 |
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(STS 14l FoCe EPF *14l @RI 23, @A O ©ifgs fofe e Tt et
TGS T QI @R 7Y A ST @A ARIGIR T@, GT61 206R Ffere *M1 |

SR (o1 R

(oTe GRIG®M *NUR oG [ 7 SeEnr 60 2@ ACF | qrs AlRes e Sffie
ISREKGIAS (GO S I

(a) =LA (Morphology) : GIRE AT Geefes 1 wmiEs 497 I @ =M=
ey REw | eeR Jifes ada e afzs weme=E (External Morphology) @32
MR Sreredl I e eres Wee (Internal Morphology) J@T 23 |

(b) ifafgEfawt It BHTHIFM (Taxonomy) : Gitad fafest @3z o feTifeqE «
RINERSIGIIAERERE

(c) =AWt (Physiology) : TGRS T ASILSSIF (GRAPTAE S, @ ; 7,
GAbA, FMCTIPRCEEe gl s @ *1=1 SCTD el 72 | GRIG QI TSR g
e Q@ @ AR SAreA T |

(d) RoBEf& (Histology): GIRMTER fBTIeEd 21, ReymT e TR @ *Ir<r SIS
AT

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

() IR (Cytology) : RIRATAER (FICAF 15, I @ f@Ie FwitE ASIT ATAD
Q@ Mg

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

(h) RSR_Wt (Evolution) : #fR3ITe altas e, Gitaa e 32 FURBICI SAPTRA
SCEAl g =

(i) IFRRWI (Ecology) : @ =T AFfod ARTICAT AL QIR AF©STPE 0 A
AT

(j) aSFREAEE (Endocrinology) : TRMG WA (hormone) IR
AT @ i

(k) RIRQLAT (Biogeography) : @ *I14R #f/SF [Kfew (eitaiifers FNEAR Gidw el
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TR STSTTEH FPIE SS90 =71 GfS GId (ol Poraa e gueeER @
s fwt

3.2.3 Fere HiRfKeE
Q ®IAE FECR G- A e | SEt SEaey Wiiw s N S
Al R

(a) WPRWIT (Fisheries): T2, WE TLAW, I FPW FRAA ¢ FATH FAwifFe
a1
(b) SRALURWI (Biostatistics): G« faw< e |

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

(d) ®_MREsA (Palaeontology): @itaife2PF Gitdd RIad W32 G Tweifce e |
(e) F6©g (Entomology): FIGSTSIT G, ToIfTel, Sowifrel, Farwle, 7 ol
Twfes e |

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

(2 ?ﬁﬁ@m (Agriculture): mﬂ?ﬁ et |

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

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

(j) A9 (Biochemistry): TR e FEadif, @ o wwiice e |
(k) AT (Environmental Science): 2IfFt* FwifFe faeea |

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

(m) IR (Forestry): I, I TPV JPAAT G2 ATHo TwfF® [l |

(n) QRAYR (Biotechnology): NI G2 ~ARCIC Femicel QIR IR &G TwF©
e |

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

(q) WWW (Bioinformatics): FPIEO ﬁ’{w Gftemfefes o, @@+
T faesEe s faeer
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@ 3.0d: GRRGAT oy =N Trzad

@QWW

Fier; i 2faa 2Fif*e Gk 499 (@ QRS 17 O tofd et
AT BAFA: WA FLAWE /AN, S /FIOHE, W, WECAA, BT |
AKTS : ©-¢ ST (26 (=D W Ol T TS |

oAf eSS v e “f@d a1 AR (AF @FH FE@ W @ @F FAE@ @A
GREA@IEE G4 AU TR TR R (18 J[CE A S Gfeeicra
(SIS @3¢ TleTe HF SIferF I | O AT (AT 1A (o Fifbe @
e anfarca sig et At fes Sz o s o2 wifert fered epfa a3

3.9 IR ffafenis

e oRfe fen Sfew™ & 5 & a3k &7 2R (Ordl & Aeifed AweRd 8 35y
I T AR SR G TR GOFS 7Y, (A AR AfsaR @i Tga T aeifed
I NI R T TR T, SRICO W QIEE 9 <1 7 (I Aoy A
R TR IR qF TR ACIE 2 @F @B | S, @RI 93 (14 JREF & @3
Y GREE Peld [P T A AGER AWEH | QRIS 43 Rreie
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RO q

forca ceifefeeT SR eaaaRIe! S WA S (AL epefmald Sed FCafReE |
TR TG ©fitie GRN@ITR a3 Toq =L ot Torg, AF N Giege A
oA | @RI o1 JeTe CF618 | ©f 30 W3 R G W&hary GRewIE
HIGONF T 2T 432 O AN HAIFSI Tl |

IR SR SR (AR R AFfefm FICAE i (1707-1778) 1
1735 A SiepTE efwper 2t fofeami fefa @ces 7= fof @ Reyfmecas
G S g 2R | oy e Sfen, e w63 @1 Mg wiF QiRE
IRt oF o wier foe 1 o2 g QiR od @fdmicr 3 s
fofe e I 1| SP1RYy T ST ARGy Rfawd I foft Gleeies ufb o, 721
Tfenerie ¥ difdee RER [are & |

fafemie S

cifefmeTe Soaxy 2T 2fs Fiwa W ¢ Towe TR T WRAet Il 1 FI_Eeed
foror fiite AT @ TRAe WA AT FTwd F1 Afet @
TFRTOIR TP T4 A3 2fSfd FRTE *MIg I OF AR P FA, AR
GG G2 NS RS GRIENT *H I S FLTH oo 26 |

GRS

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

T ORI TS (A DNA ;i s
A2 RNA-AF ST, TRMZ (FIET '
&Gy, (PIET WY 8 AR et 4
©2-Bilted TR fefe wea oie, 3. i
330G (R. H. Whittaker) 1969 G A 5
GreriecE Aol ey a1 FiEe eeew ST

(Five Kingdom) % I &ol{



v SiBIEES

FCEA | RIS e (Margulis) 1974 AT Whittaker-93 @fdRepiem sfafee
¢ freifere 351 (e | Fofet T3 Gieeiecs ufb =i feees ot St @3 =il arenes
@2 95 oI e Aeeigs FCEA |

(a) A fogew 1
(AFRSH (Prokaryota): @<l i (fFefEa™ ?i‘?‘iﬁ@ ) RS IR, WYrFEIE
ISl

(i) Srs7 1: A (Monera)

(1.7 PG| IRt b e ) o B (G
A G0 (T FREAFOIE I 2 Feresrs
N ), FENTAE @A @B g
e o Mefpea ¢ fNefFam »mi @13
WA (PR 2AP6T, TBHRFG!, aroigia=e

Giferad! Bepinn (73, g AT ST | (&I ) o
fqores fafteras afea Tem 271 g4iTe @ 3.03: (F) WG,
S FRore AWaRS I | O (FS (FO (%) Nostoc (=TS et L*Irer)
FOICR A AP “fsTe Amy

A7Q© FA |
TWIZgY: eSS CXRIE, JIFCOI |

(b) e fFeew 2

TG (Eukaryota): «d1 eiFew@ (FefEam Jafde) RS qamd A g™
G| @A GFFOIE T FENN FFIT FeTRHSIE I I |

(i) 9reT-2: (&bt (Protista)

RS @ gFER A PR, G QA
IEERE (FR) A FErsm qde s
frefam % | @I @ifta g FefFae v
7l #AfFg8 AT | @G T°gC® DNA, RNA G2
@fbq A1 (@@ TP GATE weiig A |

(e (=)

fo@ 3.00: (F) SyifEr
(}) TRGT (G A1)

R0RY
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e (<IFe A FEIERDE fere T 1 RGIM (@7 [Rerewad < 9=
G qB YR FAGEER N e eRfaerd fon g ameieod s, g7t
6 *HICEA (SeTeTa NpeH @ efermel 906 1 (e 9ol oifge =7 1

Tz UifS N, AR, SR @ IZCER R |

(ii) ey 3: TSR (Fungi)

GAfr%y: SfyieeR »2@Te, JoGial Al [FEIl |
(T2 G LA AEEATIN (37 o1 [l
) i oifys | @R e Jeifrs |
@At T g Mw fde | avazd
(iel ofoTs WO 1 GFIEEFS eS|
YT ¢ e 99 =G |

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

(iii) 9y 4: 2= (Plantae)

(3P5y: 1 &g SIFAPRE AT aaFIEl
Tfgn | Qg (aez Txe foprew w1 g
el S 7 @R o (A Gare i g =
AYITS e, ©(F TR TeTer eI iR |
GTAA T S SIS (anisogamous)
wfie WIFIF, Siphs QL *HFger AL
fongd 7fo HeGe feEma Mg @9 &= e

Srizad: S Tfew 5@ 3.0¢: IO g (AFSIG! Tfgw)

(-, GREIN- 57-S0W @f (AIReT)
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(iv) ST 5: SHIEAERT (Animalia)

@y gal MRS ¢ Igeedt it
TR (I (@I TE  (FRADE, A4t e
(FRIFA (72 | ZIFFTT 7 AP G @A e
qdie ASG! @A AW AL FE, AR
wfoe Hopew e 1 a1 dqTe @I S
YN I 0 1 #AfRT® fTgrre 43«
B AN TS (AF FIAFEC D TAR
271 g R TN g9 wod 3 2 B s.ov: T @@ BRAE
TwiRFd: (ATGITSIR Ireie AFe AIIS! IR (MS! &ff |

2004 A SIHEC fwEEs 5N (@eemia-fNY (Thomas Cavalier-Smith)
Giqeeited (@570 (AIBITERT (Protozoa) €32 @S5 (Chromista) TN ¥t ©ita
Ol7l PR AR NCAANS FIPCOI A6y RRETE 2[A8 AN I | QoI Fof FResiE
(B =AM ATy O IR0 | @ w0 (o= Sonaa @firs aRe feefas wmE | @2
fafon Aea AR @ RFESPTET S S T4 TR0, SNl 92 326 #UF TN
ATTS! TR GIETE AR A qed ifafoe 27|

».8 afafic f[tes «ist

ifafmeR afel et o= aeR qieeR RFSETER A T g &S @it 231 T
TR 191, O TOug (AHITEA ALl ©© T A2 TOOE QAT A ©© @ | T4
o a4, ©OIF Sroge ([AHTOR e O @ g3 TEYe QIAE AP O P |
q36 SRR eafe *Hfiw RO Fre aretifes e Hize Aot «isf @it
ey (Kingdom)

#% (Phylum)/ &% (Division)

@9 (Class)
29 (Order)
M@ (Family)
A9 (Genus)
Aeifs (Species)

.......
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TR GI9 (9 IC 6! (6 Wi ©IF 69 4191 2 ©fF T2 | 00 SAT6 2!
%, AT o0 2 @i, @faq TowTn 2 39 T @ifdmieR @3 e
I (AE5E ARIE (nested hierarchy) | SF TN ARG TCIAR G SR LT

TR (MY 2T GiTAe A, GT9[CeT ©FF A1 - | (TN =10 NG (Homo sapiens)
fefqeT 23 GTPN:

¥ (Kingdom): Animalia; F199,
RCOTG! R \ibel fBopem =iz |
44 (Phylum): Chordata; %191,
GIRER (A @F AR AERFC A0S |
@fq (Class): Mammalia; F19¢,
B TP 94 AT G
C<TIT/ BT TR |
3% (Order): Primate; ¢,
GG AR TAIN T© €k
vioIfg I Tere |

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

56Tl G2 e FAE, *TE YT Homo
N O oEifed Qe ofee  qaR

J*JfeFeng Sxe |
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@A ewiferE @RIt @ «ite (4 Tows T FE, ©IF FIFTE QRS
w1t 2T (o f0e 21 FIR (@I @01 e @ifafe T @(TE A ebfere
s @b, @A AW FCE FIRAYCEN @A T 1

y.¢ oW N S

q3B TRE @Sl W o et A1 o e ofde 271 aiaw qenifs o= e ae @ e
o @exfs O Aeifed AN 1 @9 : (9N WEF (FCAEE AN Solanum tuberosum | QR
Solanum 9190 <IN G2 tuberosum TS NN AR, @ 76 W fex Afde ams fasm
AN IR AR AFAE @7M N9 (binomial nomenclature) 2R 11 oM
AN KSR T GO, O AR R AN Gi@eices aifels e @eTml ey
AT Tl | Eresiieed 77 AHS fFameife @ Qi@ @e@fae am fde
T4 2¥ 1 6™ AW International Code of Botanical Nomenclature (ICBN) ¥9®
@3 &ffF TN International Code of Zoological Nomenclature (ICZN) F9F RIF©
FRINPIT 2o 2@ 1 AFOTF €2 code ORI GRS GG wfere | Awael wHifG
(9 QEAR (FICA GIeast Leeifere 1 7 fey @wg 7w #Afafoe =1

1753 A J2fC* @Il SR A9 Species plantarum 316 T5a1 T 1 92 7316
TGRSR IF JFG TG eI FC | 1A G S N fofe fasim st
ST TS FE G 49 8 TIfeq Hew Wi | T3 2dw @ gt Siwa qafd, 3,
9 @32 IS (AT TR I | PR @2 s I e Mg o
T TBI | @ e S effslt Gies:

(a) TR B AR Pt B S qCS! TR TP/ FACS 20F | (S Alfeifesra
Ffew et M Tl T awifen T e AT FE0R, T (I GIFT AN
T | FReF (TS RIF NI AR Zakerana dhaka | T egvpercag alifef@wt e
AfSHIS FI& T @R &S T FRE @3 AR TN TCFA A0 ZCACE 1)

(b) Reeifee TN U6 @t AFE, @AW qifb o AN @32 o @t ewfs am
Q4: Labeo rohita | @6 32 TR (AT 1N, AR Labeo 519 €32 rohita AGTSF AW |

(c) GRETeR 2fsl (T@Ife ANCE T (unique) 20O 2 | FRO, G2 TN 95 52F
QIR &) IJIREE SIS (2 |

(d) (eI FICE A ST AN TH 6 GHS A, [ THAYCET (RO
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T R Tt weHfba I (=B wrwe ey foraes =20
Q@ : RS Allium cepa, 182 Panthera leo

(e) (REINF TN WA T w1 I5ifeTd T foreits
(S| @ Q9 Oryza sativa, 1o AR Catla catla |

() TS @K A 99 8 e WG W qEm
Wl wiel e 263 | (@4 Oryza sativa, Catla catla |

() I TEFew @M 3 G Kfoq awme=e
S, O ST R P 22w e F9
gwe NG 2 TR |

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

29

AN SFICE ARPR T G (IR AR (KA FRCHCA FCAG FACS B | (AN:
Homo sapiens L., Oryza sativa L. (41T L eife—IcT A1Caa 127670 971, O (et o1eaqell

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

RIGK

Duttaphrynus melanostictus (Bufo melanostictus)

TR QIS fasin i
AEFA A Reifas W
q= Oryza sativa
G Corchorus capsularis
I Mangifera indica
o Artocarpus heterophyllus
A= Nymphaea nouchali
Gql Hibiscus rosa-sinensis
FEE 1Y Vibrio cholerae
At g 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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Y, GRS @ * T Ioores! N AT T4 277

F. QUOIIETS 2, ARAZOE S
5, QTIPS 9, NS
2. e S 2eE—

i, QAT T FTWIE Sl
i, QT AN FCe A
iii, QR Qe Pellieend Soree T

e @B w7
F. 18 ii <, {8 iii
S, ii 8 ii 9, i, ii @ iii
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fSeoa oaseet «v% el @3k © @ 8 T YT Teq WS |

Ba- 5
v, e forg emffe GRfGe aw 7
<, oifsat 4, AR
5, TGN 9, e

8. fasiy fora emifs GRafba Sy ztm—
i G AW CofiTe N
i, 9w Foifre FelFar qware
iii, GO AT MG T GNIF & T

o @B S?
.18 ii <, {8 iii
o, ii @ iii 9, i, ii @ iii
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¥, Jafsimyl GRS (@ N Togs? A FEi |

5, TmEd 2N orad SR (@ AT Togs? I FEi |

9, fesly qk goi forad Gk 7157 s @A @i Txe? oz [osaed I

TPe-Tes o

>, WA @F o[ TFoge 2idr? [ I |

3. TG TR (@ =N Toos? FIA I |
©, G EffRTeE atareeTs! = !

8. (CHT FARAF AT |
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e @fiTS (OINE QRN TS (Rl CIRRET 1 (12 99 9FeF §oF fofe
(SR 93 TP QI TPE ARE A [Fg TACe AR | AEe e &wel 0w
MRl G TRCEE O ZEFG YA T (A & AF2 GRIFID 9100 F qF 7592
93 YR (IR 93 FF ATIF Teas & Al |
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@ @ I I SA—

Tfen ¢ AT AL el FIe G FACo AR
Tfen @ efffithitad et Fare #{17<;

Y, oif¥, 3§, §F qRk GFE FE PO Fwime [feq avr @ v
o FACS AR,

QIRTACE (FICIR THEITS! JehRE FACS 11;
Tfen B i Fce #A17S;
aife B i FCe A9

I T (I TG ¢ G2 T TR F419 fefers Bope e yeze Fare
MIGEH

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

QYT TET AR Senid () ¢ aifacd (YT ToreEd Ak (&1F)
I T Hfre b s Fare i179;

Tfen ¢ Afdfbpe foa werw 5 Hfee Farse #i179;
AT QYR TG AR FACS AR,
QIR T I (FIEF S TR FACS 2A1F |

0V



0V

QR ¢ By 55

2. QR

e @fITe (SFEl (SR (@ SR 20k GRMERE OFF | €3 QR 7 &Il
(@I RGN GRS QAR 107 8 QRS [FAPACAT GFF RETCE Il TR0 |
@R (Loewy) @32 Fitsfew (Siekevitz) 1969 T (AW (OW (selectively permeable)
"M M Wge q3R GITe G 9 T &) TEIF 4w »eiR e efegs tofq
FACS AF, AN AGF (I I |

(FIRT g1

T GREE OF T8 T | GF TG NS 1L @ AR, (T2 AR «AFe 9
e A1 | FREfFaes 19ee fofers @R 72 e, 9t e e eFe @R

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

q @R (@R @ qAS AT (nucleus) AT 11 qow) G AR A1 @i
fISiFare (s @l 21 G (IR WS @i vl e oige At =1, ©iR
fiofreag MG 2T A | @K (FIE NIGRHEGH, AT, aEigee
@OFAN T qellq ATF q O@ ARSI ATE | (FICNCHC (F DNA AT |
TeTr® g LA A FIFWBRAR @ GFEF (@R 1S A |

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

O3] (IR Tz ?_[ﬂﬁ@ gdie fT8fEaR Rife (nuclear membrane) ea MefFs-7g
RGeS ¢ P | @R (I ARCACEER T el T A | @ Ier
DNA, (25w, RE5M @32 Siiay SAMA ATF | A TR @ 47 23 |

Piters fofers eFe (@R 12 4207, (PR IR QP |
MR (Somatic cell): IZCFA QNET (T A @5 (T FHAZA FC | NRCGIFA

sHfere femes Tw (e [elfers 21 9t el meed 3 w6 1 feq ©g ¢
S!S O (TRIIT S (T |

GG (Gametic cell): T 2T 8 TFH (A2l AR, AT T TEANT SR 27 |
R A%fore e ITgritas fore 906 @32 T (P TLAT 2 | FS] GeCpIcy
@ICATCSI AT Tl NQCRICAA GICACEIT FRAPF SEF ACE | 92 8 F Gy falfere



R0 SiRISESE]

2@ g GIEE W2 0T ol IR 1 2R 8 B GANPIER W T 6 93 @l
@B ST (Zygote) I0ET 1 TG IR KOG MG FAWR 197 I |

2. Ofen 8 YIS A4 Fqellq a2 ©ime IS
T Tfem ¢ il ez ag© (A aifel @ Foe wenq i tefa =
TP T S

@ 2.0%: effdticn a4 SeieER

0y



0V

GRER ¢ 57 o

G qelqF TR Sfen ¢ &lft ToRd (@I e g qenq g, A (@@
TENCHI 4l (e AIfePIy s IR |

BETHRGT QRrHY W (A AW, @ [ (@R FelgF A g9 At #Affoe 29

@RABT (cell wall)

@b Sfen (@iEE a3 e JFesd Seme 1 aft o A werg e tef
AfFIE @b AWE T (@FRADIE AT A @ T, Gre GRS,
o, felfE, ¢, JEm T e @il A S@ JRGEE
@FRADE (s, T ¢ sferpeaEe M e zaEs @EetE FEia i tof
IR (S 2B «F 7[5 | 4 “nia Toe (ABIZE (AT 87T® T 490
AT B T 20 A (NI S 21 @ b e W g A, W FA
I | (@R FIACE oSl AW I, (P WFE € W QR A0 | AR (@I
S SSCCCENIG! (MAFF{elw fer) BT Mgex @@ T FF 3R M ¢ <fere
e HeNbe ferwel G |

@ 2.09: FEABIET WArFIT oo

ceTChTgeT

@R oo @ g, dFAE (GfFeTd 0ol P AE SIS (LTBIZEH I 1 (Frafife
i Tt g2 (abree™, aNie @afifa fres cendieeE wed 1 @R
T8 QLT TR ABHISEI TeNYojte «ade ez |



R iRISESE

2.2.% afifE (Plasmalemma)

(AHILATSICR A20E Y2 "ordd @ FfS29F Wl AT, O @fife a0 giewiees At
AT (WES 0 | (FARfEE ofees MEifoms e aft aqiFe e e cefta
i toft rfife 3 Waastew M 2euw afeqaed e i 8 4ffe #e
Beibel e @ @32 A (@RI A9F (A Wl I A0 |

fo@ 2.08: @RI

2.2._ ARBIENT weiiq (Cytoplasmic organelles)

(ATBIEeT (At fefFasT At (@it A e @ @fa Tost g (A 9w @be
SBCHIACT | G2 AIZCBIZNSTCN N WS AT GG AT | G ATSFE IS el
ES OTF AAEE AT o | 93 TN (@I @It Rifeg ok @i
@IS Rifafdie | aenqgeeE zms:

Riferge MBIz =iy

(a) MRGREFAT (Mitochondria)

A eI @ TN 1886 (TOBCH 1894) A AR FCE AHMC B @R
GF TN (A JRGPT, O IO AbfeTe MBI GA TG (7 [ee=r F1et @wer | aft 92
oG wRal 1 Rifer ey <@ 1 footaa oqf footr e SR wrel ot 2@ A0S | G
@05 (cristae) I | WWW CIRPIE g ACF, QR ARFCHIN (oxisomes) 0 |
SFCEIT SLEEFAE (enzymes) ATGIEA! AF | MRBRFGIACR (43 367 foora A TiGH
(matrix) | QITA FAFHIE AR T4 ASBIPIGAR AL FIS | (SN AH AL @ A [ F
giol SR SiE=IRFM, pfETeiEa (-9 5, @I b8 3R BTG AR ©F | @7 YN

0Y
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)

(%)

fo@ 20¢: () VGG () TBOIGA ==

g%l (IIEERPeR e IRERiga 96 1 @ &er, ver ¢ vl 47
VORI PR THG T | W0 w8 wged 47 &3 b (YOI 4ITe)
GHARAFIA TG TEIHF TS AFR @ RGO MEGGACE TP = |
(OINEl (MR, (@ BGP AR @ ¥ifg Sesiire 271 aEer TRGIEAIE @i\
T (@ J ANSTE RS FM =W QR o [few Fhw 92 g 476 I 1 [y
IFoPw =Tl FHe Sfewd ¢ eNfirita MGG siheam T= |

ARG (I NSOIBGA ACF A1 AP ﬁ?i ?_[Cﬁ?lc'ﬂ (IS (@N9: Trichomonas,
Monocercomonoides TSjIM (LTBICERITS) NBIPGA WAPAS | ©Rew @ & 2C®
AIE @ AT TR @I 9F TR @S (IR oo NRGRGA (el o
AR FE ATeRE @R TR (A E (IEd R AF 2 (0R? @ e
ANGT ©L-THATG (AF G2 JAPIMHE T el = |

(b) 2ifF5© (Plastid)

Rl S5 @ 1866 A Sfen @Fa gl @eiq Afve wfmx @ |
APBIET A4 IS AW Fge F41, AW 7L FA G2 Tenmad T @32 LA
FE AN AT FA1 1 26T fox 4aa— @A, @TNAPS G TS |

(i) FIRAPS (Chloroplast): 3@ A0ed 2IFTTCCF (FICALFT =1 #ATel, F> TS 3
I S WL TR AN AW 1 AFBTeR & (grana) WA SR ALK FCA
IR *Ifgre FoiFefe @1 W8 SR ETHE CEMITS (stroma) SRFLS TLEIHE



38 Giafqa

foa 2.0v: afs 45T (Wfwe) | @Fraeta ey oo
(FTAZT TIIFA TG A @2 ATTOI Toreifors 1)

TG, Y (AF 2 I TIR-OHIZTC R (FIEF (SO0 M IIRE IR 7 =84l
it I 1 @2 2T @Rl A, ©iF qMd TE @R | GBS OTe Fifbae
W OF A AGFE AT |

(ii) GITNAPE (Chromoplast): QT A6 20T O & T 1 O3 ZIFBTe Tprafee
(TW™), FRBT (F5T) , TR (F1F), TR (Se) Tov 76 2,
SR (@A W, @FIABEE 99 IR (@B e @R a@d eedsfTs s
T, ATl G2 T Ty SN FFEANT F@ €0 | e T, ATl @2 S O
qUAR AT AR | TR AFAAR IR AR ARG I Qa4 Fier | 971 [fow
(FER A& Wi AT FCE TN IR AR |

(iii) TeTSTR12B (Leucoplast): P AIFGTC (FICT 7&7F W<l AE A1, ©IMe TCH2s
| @R @I R A R, (@ 5, I, T 29iW) @RI amE
AGTN TR 1 G LI FIG AW T2 T | AT Ff Gt OIS (@Faiges
FAre® 20O Al |

@) oo

I : 2lifFGred og Ot
T ; fqfoq aowa 2iFbrea o, (PSR (219014, A3 (o1 1
S : [fon Toe@ 2iFores fog I @TE I Wi wae @ifics Sopatom e |

R0RY



QR ¢ 5oy 3¢

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

e g ([ o=l I7g) aAdiTe
AP oeq AW, @ A
SewIae amd @l AR aft sl
8 IS AR (e W@ (o1 @
svr fafen Semveee <if e g
2| G ey smd Fespeaat
e @3 e TR Iwe T W
fAeTTae @7 BNl 7% T4l I 1 (&I
I AP FIF AL @ Twifee
G A FAE! G (AT 7267 FF
AR |

(d) acoigiafSF @GP (Endoplasmic reticulum)

GO NT @BFAN -7 SRR A AR BT el AP, ©IR AeRFeiEE
G A (ST AR N Gh 1 (@I Sedlifte AmderEe ek Y Rena
GTTIEERE @OF T B | QTN FACA I A GREER A I8 AT |
©I2 R F91 W @, GF (@ (ACF G (I S0 8 (P SLAe qejiey @i @
TG 1161 G | NRCGIRGA!, (FIEIR oo oce dreighiet™< @OFee et
SR AR | Tfem AR i Ty (SIS G TS A |

(e) FRARF (Vacuole)
SZBILASTC (PR T (@A S T = (A IR, GIoJLNIR RR (AR | I
(TR few (FICTF (57 1 97 AL et (I 979 411 [foq 17079 wees w17,
IHe Mg, S Tom W3 (@A
A | Al (@RI AR
gAPRS ACE, O AW FAET A,
W@ G AR (26 27|

(f) =2TEN (Lysosome)

fAfe oree @ @S (@ Wiy |
ABEMEN GREPAE GRGF TS
(AF TH FE! OF TREBF NS
GRIYIEIE T I (T | GF AT A SR @0 o o s w4
2, S S MY G F2Tf GTeTe Tew = Al 1 (AR SHCS oI 20 Al f[{fom
-8, FRIEIA- 5T-o @fe (wifder)

fo@ 2.ob: FABEICEN



Y Glafqeae
IR ARG AW FfoeT® T OF AR FEET 76 2@ AR | FAE!
FC (FEDE W[ A

RifafR= MRGIEEN =iy

(a) (TSI (Cytoskeleton)

@R afess @ @ (TOE [FE AW (FIAFSE Tod ACE | G5 w7
@32 (G-oea R =Py wier Seel g 3 (@I SRME SR ol B0 R |
(RPN (OOF (AF (FADEE 403 A | WFow, e, BTeRelm Toim califea
TR FRewEr [fon @ oy [ife =31 wEEbees, RS
ZTBRMNCED fFATS @ (q0Ta ©gd Twizad |

(b) FRRITHT (Ribosome)

AN 92 Tfen Ton 4aa (AR G oheT T @3 RifERAT 9@ oM wendfs
A4S (If5T AereRee AR I 1 (ABEF ARTAABET (537 AT AT ABCECEITT
T ACE | GFT! ARSI @ FIE ATCAR SLEBF FAER FE AE | TS
O FI 20! areRrRfae [Kigaw ofe afew meat Sy, TReRgae UG
3 APBTEH CHINITSS ARSI ANF, AT & SSNPTIeRF Fers Tuaa- a3 7Fs
SR (enfbe Aermae @et (7w, 0 e @36 WG (@ IEa MBI q1he
ABCRCHN (T3 (I T (2B AT FC 1 (T FOHEA 4T qe (FITT 9 2
@I 9T @3 [ WS @ QY WIATO PP FAel, O AATE d@fbe s
oI |

(c) CTCEITEN (Centrosome)

afs effacecaa &%y, dgme  enfacsica
G AN T | feeiers Sfew (i Fwifbe
amd @Al IR efaceias fefFeE
Tz U6 Tl TS A TOIFE qele (72l
R, SIWd CITGSH A0 | GG STER SIAAT
RELS AT OFENF  CUGIHTR G2
G GMGeTE TGS 6T |
CCEICEe A @fged @ [Reeea @ 2.05:; EICHTEN

R SPBIE (@ Cofd T 1 QR HiTe 7w fSree GGISItR wawe e | [fen
{RCE FIEET fOre G qeHARe F |

2.2.9 fefFas At Ff&st (Nucleus)

GIRCHICAR CRATBTeTee Ffis »MiCas] e A<l P16 @ wefc ol a7 ¢1fbg 3
20 T 7 wigfe e, ferers a1 Tt | FereE @3 Temfiove cifge 7
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24
o
24

=9

fo@ 2.v0: i
I ofgam e = fefgam aeiefen @i 5y fafze as 1 ot @i sAeefee
Ao sriRferz w7 fea-fisa freme s Jofde Fefe e aeteEn @ am

(a) FrefFam Qifer (Nuclear membrane)

feimarte @ A @ f[ify, o e [Rife 3 e [ifg a6 ot v3 =9
% 1 2 Rife fefore ¢ (e e tofd 231 «3 fRifers W MR oy fem 2GS,
@S e T 0e1 1 W2 ferwd (woq ey fSiFamT «ae ARigee™ W g
g belbel Sed 1 fTefEae Rife ARGe (I FEENeE Wi e e qe
93 f&fen ga vame feme 37 |

(b) fASfeegie™ (Nucleoplasm)
frefgar fifaw foow @l Stor ¢ 31 91 AT | AT FGFET At fTefFee™ I |
fefregie fefas e, (2o, Srme ¢ Ffosm W s w9 A |

(c) frefss=™ (Nucleolus)

fefegiaTTs Sy @ITSTd A A NP Qe Fefpean a @iy
AT | AT FCAATR] LT AN @ @01 ATF | @31 RNA @ (2l o tofs 231
T AIBCRICEN LIS T |

(d) @=ifod wiferdt (Chromatin reticulum)

ere 5e1tR M G (SIS FEFACER 0y o7 Weo! &+ &b #ife AFce @A A7)
Q3 TSIl ZCEN @A | @A (S @ISN) FTe DNA R (AR TwIw
*f5e fbe SO, A (SRS RFSRTZ IR e 26T N4 2T e
T | 5TC QPR FAleTe FT (T (ol @Ne 9, feieE vertg W awe fWefsmen
@ Jol/og FOURA GO @RTS (SN SR 1 GO AfFE AP @R @



r Giafqee

TOYEE G @G el
(chromatin reticulum) Jt fefaE @bF=
T =1 PR e T (1R w6 Fgo!
O AR G2 FGATE S QA (6T @22
G R | R T (@I @HBACEAE o4
M @ S f2era e e
I (FRROEER I @B 8 A% 7@
oM R AC (@FWBAYER SEE W
I | KOS (NBICFe W ©f FAGE
O @R AW (oeEs i afs
FCE Fofee 2@ @S o
IE AT D AR AL I 9F GF 0
@we | @mibred (2r) Taae Qs 96 B 235: @6 GATE
eFibe e ATE A A CHING | (R [REeTa T EIGIRRIE @ @ s
AL NGO RTH G1 Ig 2 O e FIAGIPI | GG TS AT
@ifbres ol 9fb 2e Ok 9o A3 (arm) | SHIAICEES WY T4 EGIRRE 99 & be
el fRftes 20 T, w34 afeflt @wifberws av qft @iTa™ Rer €11 201 9
T O I ST A AR |

@&QWW

FIG: QAT DS (@FIAF o qelgd @iden gt 5ea TN SoPiom
BIGIN

2.9 Bfgn ¢ AT Ft@ Al [Kfow g e gt

@F1F QR (3w ¢ 2iM) A5ta 9FF | AR 8 IR ANTA (FI0a I fon
fomem sfavifere 271 =R =i it SRSIER 29w W (U o) 5® GFE!
21 (LTEITSHRAT 2T LSS SA (MRA T4 (A (AN A— TN AWz, (e
I ¢ FE @ GG (IR MGAZ T B0 A | IR A (ARCHICIR WA
femel =iy, @R (e |

9.3 Wﬁ?{f (Plant tissue)

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

0y
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QR ¢ By B

T wfew 27, o3 sima 5of A Fa qeat | 5] g2 43, ores ooy «ae =it 5o
Sie BfR (R et 7y g *2i18 Boya e Reifere 2re A a1 =08
oo for «@ta, 39— w77 6oy, wibet o «ae st (waceia) 5o 1 @ it [y 15
@32 @fbe B3 e ST 1 203

(a) 1= fa?ﬁ (Simple tissue)

@ AT o effsfb v @i, apfe ¢ owe e (2te afen, st w7@e B < |
(AT Ppfog e fofe Fea 7wt Bofee o ©itet ool Fal 200 | A— IR,
(FIEHDIEA AL (FETFI2A |

AT (Parenchyma): Sfentnces R OCx qid ToFfs o7% a1 IR 9
B (TR Qifs, TR, “Fee aAbige e celbigie™ i 71 a2 s
QSR TiF @l T | (FRADIF Ao @2 Crefeene e tofd 27 1 @] (@108 729
(FIRAPS ACF, T T (FEFRA (Chlorenchyma) 11 ToTe Sets ¢ 9
W—ﬂ?ﬁfﬂ@ RTPIIANT AN (Aerenchyma) I 1 *Ficaizs Bpa a4
I (A2 19 T4, AW Pge T, AW ALY Fa G2 AR A9z F1 |
FIERIZA (Collenchyma): Gt RIE Ca “fica=pies @R W tofd =31
FRLDIE ERAS @R (0T T 2@ 7 W @I (FECE AdT 2AbiEd
G FHF (BT (FAR | @ G (@B SRINed g @de @FIET (ofFoa

Tl 2GF I AEF g 21 @ B (@ReeE = ¢ FEE | @3l (eiiesrgiersoyd
@R U@ (ot 21 YT AR FiF AFCS Al | (FRATS GIFARIE, 7 A o4
2 A | AW &GS W TGMMRCT Yool el el GiAd Y e | Arord e g
JTICE qWE (7L AR 1 I 8 AN e, (@ I € NGFHAE IS @ B3 vyt
AV B | @ (P T4 IS ACFH, ©LF G AWy g A |

CFETIA (Sclerenchyma): @ B @RYET *g, W7e o7 @R 2 ARG
7| (AGIENREE, T e A e o WS @ i Afs By

@RS
0 o O
o Hiti'-.@f;)“
=

foa 253 ffen eitaa w1ger g
() “AcerrZa (4) (IR (%) CHTRRIEI |



9o ESBIEEaD|

FEaeRA B I T IR (FEETe (ehEE St A 39
el ©f 76 2@ Yo @I ARde 201 (@FRYET d4TS g2 LR0E, FIZAF R
CFAIZT | TEMCR Foel i G2 A ¢ A =99 #IfaRd T2 9 T T |

(i) FI33F A ©F (Fibre): 9A Tor® A4, 77 2B, ¥ YR GMF 3 &F6 77|
ST T U (1Sl 20O IR | DI M fom AMF, @ fowte 1 907 | Ol 3R
ot fefere o fRfem AW el =R, (9 IP6 FZIM, A FIZAF, WEEW
TP A DY |

(ii) CFARE (Sclereids): AWACE GO (e IoT TF | G TE!, ANIAT, FAC
FHID AR FUCAT SRPFE 20O AT | q0F (N 472 >, TToFe 27 IR
fereiferee | AfRe (FAIZT (@ AYETS TO AE @R G (FALATDE FoYE 2 |

TG ¢ Faerodt Sfewa TG, T 8 AoGE (FALC B (71l A7 | ARegF TR
O3 AT ML G AqICE (FRYTRFLA AFTS AT |

@QWW

& : for g s Bopa o e |
TP : (PIPBIR (A, B |
A%S : fo qta 375 B fofes foa @it W qra ALY St e |

(b) o= 1%7_[1 (Complex tissues)
fafen «@eTa (icaa TR @ =R By tofq
2, SItE wioe 6of e 1 a3l Sfewm ~Afzazees

B3 98 4RCT, QT IR T | ST
qR FIEN @@ Sfema Afieed By
(vascular bundle) 10 S|

SR (Xylem): SN Y2 ACT4, ARG
8 (Tl 1 RIS | (AT (AT 75
TIRETNSE AT SR 01 ey g
I (PR CFE CPelE I W06, GTI

crefs aRE S T erfie wEem 0 330 4F e B
e EICEN

0Y



Q0Y

GEE ¢ 5o ©)

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

(i) Bif¥® (Tracheids): GfFT T &= @F
ARy g IR FBICEN | AIbICH fereifes el 2
g T @R eI TR I R AW | T
Al SeTIbeT AT (&Sl FCoIF (paired pits)
TG TR AR | ABIEE 7 IE GACR
GifrereR e Fofers 1w, TG @
oG Sfewe 2T ¢ CTFed Qg T
GifeT 7l IR | (@FREACE AR 9R TeIE
YS! AWM FA G 4 FE | ST FUC!
FAE AW AL Frers @3 5] T AT |

(i) ST (Vessels): (ST@ (FIRYCE 2TH
(5I0eT 0ol | (ST GFioa WA W
SAfee® 27 W2 ATFeR AR o faw wsB A b 2.8 &g gacTe sz
T WO O D FC 1 G T (FFACT

Tota 901 T W5 Y #12 S 20 AN 1 21 PN 9 @R cabiaremsif
AT TS TET G O G2 (ABIAEARRT =3 1 (SIS 2ibie Bifwees qeet
ffemsesl o7 =, ANF- AR, e, FRE, s e (erE
AGRTS FEE EFBRGE o9 =1 @ IF Il AEE ToW ARe WAF «7] 2o
AR | O TS J7edGl Bfema 7 el (! I TG Sfema Wiy T
Tfew, @ B (Gnetum) 21fSF @R oo™ A1 A @I AfTe ==
AfFRd @R GEF Grel Ml T G Y I |

(iii) STV AEFSIZA (Xylem parenchyma): TN SRS T2
(PRCE SR AN q T& cweias (wood parenchyma) 1 Gt
5T S A Ao S Al 1 AR SR WP AEAPIRAE (T AT
ADRYE | O CIFI QZE Gl 77 ADRYE 2@ A | AW HH G Al
AR T Qe Y e |




O

G

(iv) SR F1231F (Xylem fibre): T SRS (FREFIBA (FI2 20R TR
FIEAR | qE TE FIRARE 1 @ (PR TH, G S g | AR (I
CRATBIZIET ACF 1 I A1 o | Tfem 1 AT g @i | faier=iar Sfewa 711
TR G P IR | A1 ¢ Afqes omid ofaeze, 4w een, Sfencs aifas *if
% YS! AW <41 ST B a4 e |

IV (Phloem): Tfen FNT G QIZCTCN MY g3ed Af7qzd By (ot 671
foTeme, AN, N FTFRA IR G o [ @ B oifvs =7
fafeq it “f9aze e

foa 2.5¢: @ By

(i) ProwE (Sieve cell): @ete RUT GACTF @F1F 1 AN, “Toa (FRADRIS €2
Gifee @ (@FEYET THEFe 9Hhd BT I Afee 2@ Frede (Sieve tube)
N I @ (IR SRR el fewgg Fretet fw +R (e aEm A |
PreiE cibige dibk (N3 A I G0 (F@R Fo GRAE 6 27, @61
Wy AR 79 RO I @1 9mE Aibie fersfaagg | sfade PreeiE &
TS ACE 1 FFA @ PG Sema G AONFE G Fea A |
Aol ePge My Senorces [Kfen wieeel #faaed 4 9 A4 e |

(ii) TN (Companion cell): @fsfs Freimg s 9 F gz
TR (R I FF | G (SfEd! A [TEFIT @ I8 9Fel 9 2 93

0V



G ¢ By 0O

fACfamT Precaitas SRl fog s 2ens frmd 3 9 @3 cabiges e
A @R AATee &IPS | FIF @ TG Tfem qma Soifrafs @3

(iii) CFIN *FIESI2N (Phloem parenchayma): GFIGRCN TP #ffitaa<sias
FRYEAR  (FEN MEAFIRA | qWE (FE NGRES AEFIRN [eo! wATea
(RIS @32 (ATHIACTTY | A1 A7y FW I Q2 AW 2772 T2el I |
T @Sl (Pteridophyta) ©few, <&l (Gymnosperm) Sfew @3z fare=iat
(Dicotyledonous) St GRS Bre @R ~fiaaeies AF | qFAeal Sfem
GFICTN ICERIZN ACE

(iv) CFIEN FI2]1K 1 97§ (Phloem fibre): (FEAFIZ (F1Y TR G HI2A
o 21 YT GFHEER AN (@R, IME AFem= #FEF A Ig ATE | QW
JPT FEIRES JC | 2NCOH O G A PG FIEAR | Tfegm ©reiF (Mo T
q FEAR T 1 IR (I ADIE Fo A1 IR RN BIPR Nege ~Arery
Tesfifre *Fa 3R YO Ale® W GF2 AL TAE s ~Afaifee =71

2.9} &ifdfoy

Q! AT WS (P G (P [ s fcnfers 4 | @38 9T @1
(ATE TAT 2 G A GIIF A FPRAGF (T GROCRA (! WS 721 el
FCE AAGICOIE qF0! IS FRIfers AFeT & (@R ANGree B (Tissue)
3t ow o I 1 @ B @R Sevife, Fw @3 1o @2 g9 7 By fe
AEDACE B55eg (Histology) 0 1 (P «e 5oy Wua »iefeyy 432 s | (o1 2oz
B a1oe 8 FEFA AFF, AN (@NTS FFI AT, (IS FTI AT @2 T ffew
YR TECIA | I G G o @ed B Aew 9 q@erw 5oy ke wffoe
o @eS 6] 98 mees f[fen aumear g8 e @ ¢ |

SR 0! RO 2ATF | (AT2F @RI ST Sl o &2l T P00 (2 T, A
APt (@A A R RS @ (e MeAR AR IS 1 GITIT AT
(TS Q32 FICAF JRCI R *ACS AR FCF | MRS (5I0F ool [{feq «qaa qgeas
T AP @RS AR SfA{R pE FgerE Feq RO mets AR 7, W &l
¥y At I TS TS 2 | AN FES, 261567 @R TCHOR (T Iaze
27 for qReTa FeC W (e [fen witw fcifere 1 @ifee wedfiw @ e
TAGET AFCT Q2 FE G2 INACHS AR (N L (S 20 eed afsio

TH-¢, FAEIT- ST-S0T @fd (W)
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(I GRFCE AR FE | CFS FSIOAFT (MR @ AfSTY ICF | AT ABIFdl
IR *HER (O WA O (AF FGHAT IW FACO ARG FC | *AEE TR
(R (MCRF QIRES (ST QOIS *AE TPArem [Afen I I ACE | A G
R (ATF §A AT AF | ¥[NET Gda 9 ol @raoeen s e 9w
fefe o | SFE Mz wFe @& @EIRR ol SR (eRd el e AP | (Aeed
I, o1, wfed 3 Tepfnre afiEs T Koo Sy

Aifafoopa asraren: afdfty s ooaeR @ER A, @RS aR St fgTe
i IR fefete eiyime bR 4ame W— W=kl B3y, e 5o, cfs ooy e

g oy

(a) AN ﬁ?ﬂ (Epithelial Tissue)

«2 ooy fRfen wwe™ @A (lining) ROTR F16 IW@ | O FOIF WS AAE =790
B gouig Je T @2 TP e 2T qSE Wge LA, GoE IR
SIS (AT T (protection) T4, (2GR f[fow gl wad A1 s (secretion) I,

feq smd oeirget (absorption) €l @R T Yo7 oifw ?{ﬁlﬁ% s oAfaags
(transcellular transport) <1 |

@ B @RE T ANEET g @I fefermia Tam [Rare atE 1 @R
e, Alfdeee o e g3 Fieed gProtem & 57 for qeere 21 @

(i) cFIET WRAN 9 (Squamous Epithelial Tissue): ©2 3= (T WeRd
IR TCO! B0 @I e ST ¢ SIpIca = | SuiRE: JeE (AN FE
Al 1 @2 5o dyive ARRe TIole Bafi F6 F0F A |

(i) oo SR 1%?,[! (Cuboidal Epithelial Tissue): <2 %{{N FRYCE IR
1 fo8a wigpfon widie (@R M, 2Pe G2 THS! A ST | THIRAel: Jead HAeaARS

olo[q

fo@ 2.ov: ERII 5@ 2.5q; FCaTE
CIERISE) IS RGN (qiphs) @iz B
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G ¢ 5o Y

et 1 @3 Bof dxie “fqeaie g wEe Fee 7o A |

(iii) FeNT AN T%?_[T (Columnar Epithelial Tissue): @3 G2 (PR *OC8T
TCO! g @ 7| TWIZEel: LA A OB (A LTS T, THA <2
G IS T AT

Affdtace fefermin 7 iters @Rt e fofere afsafemie @ a=ad Boges
o Sitel o9 41 TR 1 A

(i) “tge wigwd Bp: fefesmm Tom @RPIR 9% 7ot Afters | Twad: @ @A
T, JCAA NARP AT, &M@ AR |

(i) =T azadt fBop: fefesnia Tva @R gaifes v Afews | qv HrfbwRe
o Bpe @R, TR Ford ey WA T ST @O ACT—FACA (7 I3 foe1-
Bl Yo7 AR AR (7 AR SO-AG 7o | ©IR GTF 90T GrArersiaet Sl | Srrael:
A 2T 9 |

(i) Procel-gfteiRe wiwadt Bp: «2 Bopa @R Sfesmin Tvw s o [Rare
AE 1 B0 (AT ffen Tweolk veaw G By re vedrgs B3 e =31 Twizad
G|

@ 2.5 TbwRe 5@ 2.30: e
(Fedrge) A @ @A B Grifbwize «fsiferie b

Al B (@R @ ey e e TSN gHree 21 @ :

(i) Fiferge wiRadt Bop: el eifitrs WAl &bl ol IR

(ii) FiceeTge WA B 22GR QT A |

(iii) FImgE AN B7): 2GR QTS @ (MD! 2ITTrE ©e" (AR IR

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

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

(b) @& faﬁ? (Connective Tissue)
Qe A Foe Bpre MedH (Matrix) 2N QeafEFed @ @2 @ FRy!
T N G2 ISR fefers Fmate B aqms fom wam 231 32

(i) TP @SR fa?{f (Fibrous Connective Tissue): €3 F4 @G B 2g@a
05 i1 ey At 1 e e fen g ©vge enfyay el TR

(ii) cwfmE @we fa?ﬁ (Skeletal Connective Tissue): (702 TEF@a FIIC!
ATFR B B @ B a1 @3 5o (teg Sreredie SIS o F |
e S Sipfe Q3R quel (7 | e} FeleT IR BT ARITS! FCH | WPow, (TFH,
T, FRfAG— IFT (R T 8 AGS AT T F01 | [fon «@ma sgafas
Teoiv 1 d@ftes (AfierEe AfeR Pl 1 N fefere et @re 5o
VRS 2 | (@ (@I @32 o |

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

o w2 e 470 77, ©SF 3R SR G161 PleAdioe B | e Tree

(iii) o991 &S ﬁ?{f (Fluid connective
tissue): O B g1 =4 | AP
AF 1 92 B 2y I (02 T
fafon vy “faaee =1, @l alfewa
A gR T GG A4 R o
A o @ee B v 47, 7
Q3R AR |

0y
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G ¢ 5 A

F: T IF GHEE FIOR, FIR TG R AR o @ee B il R e
e Wy T eifEe 2w 98 Teredid offaee @t (7w 1 TR TeiR) AT (A
TS SIPIN@IR OIS T ICF | AT G2 9o — T8I (55%) 992 ISR (45%) |
8 (Plasma) F6ET O WA, T AR HAR LAIS | OF AR 91-92% &I A1 «qR 8-9% =g
o] 8 W) *Mie | @I FPACTE foed fifen «@ea (afba «3e e “midf At | Tee
foq  «@tq, TU- @fe® TWCFE  (Erythrocyte a1 Red blood cells 3 RBC), (9®
T (Leukocyte A white blood cells 1 WBC) @R @9bf<! (Thrombocytes
1 Blood platelet) | (Ffe® s fRraaliRa Aty a6 =ieere @ A, TR G
TE =11 =¥ | e efrees el I 2w @<t afEfReaiia Qe ooT e @3
=iica ffen =it wigee #faazd w01 (fe 8@ GHIY RS T (0 dFfoTe
WWW&*TW!W@“TWW@E TSP AT | ABIFF! FS TG

4D

foa .23 [feq 379 T/FE

AL G (T 1| TP G G [ [FeIe SAcEn 41 261

Tl TR &few B SRSt it *2AT (Intercellular space) (& @R Wi &=l
oY OIS A I 1 QYTEN (@5 AT WG Neo2e 2@ A6 wEm Aoy 59w
F(F, AP ABe” (Lymphatic system) JC | AP HaQ TG 02 26V A0 O
g | 97 W Py @iafSRA @FF ATH, iR FPRPICEE (Lymphoid cell) I |

(c) ¢ ﬁ?ﬂ (Muscular Tissue)

I TGN (/I Cofe AL @ PRy Ree «@ieas Bapess ¢oif¥l fBop 2eet 1 qoas
QT AR AR | (AT g, 77T @I OGN | (TR OGS ACHIG (CIRAIFIo!
T, O (TIRAFIB! (A (Striated muscle) @32 (CRIREAT T9F RN ™ (Smooth
muscle) I | (ARTHE ALIBA G2 AR NG (e [feq e Aeer, o @



o GRS

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

Teredd Afze ORI TR, 9 @2 FEE fefars ifet By feu watw, @t
i, SRS off¥ @ Zerelf

(i) @fizs cAfR (Voluntary) q CGIRISI61 ¢Af (Striated muscle): @3 (oI 1Al
SRR oo A epTfs 2371 aftes ifAfopa @ Fes, «ifEE ¢ areeife
(TG 2 | G MYRTS GIfes FfFamT a1 @2 ¢oif go 7epive qae goifee

20O AR | At (¥ SPerEs Ty AP A0S FREECARNS 0T | Sridel: Meas 2o
@I AT A |

(ii) @RS A (Involuntary muscle) 1 9 A& (Smooth muscle): @2 ¢
f5oyR Ao @ e A TR T @ A @FRE W AFFeA | G
GG Wiol AT 1 1 q& « AT g ¢ 30 | (RSt e J@ifet, CoNfGaaifat
o) AN Safte (oif* 2t | JeAftes (¥ adiTe e Sereae areNfig ALt
R (T 1 < W TS AfFA ST FIALIIOA |

(iii) ST Aff It AR (Cardiac muscle): @3 of* @S &Afma zefoes
qF RO @7 e ¥ | @3 Bfa @aejeEn Fephs (sl @ftes (oif*= TTel),
e ¢ ool wg ! 9 B (@RYER T THRJEIDE & (Intercalated
disc) ACF | G AL € A A1 IR 17 1 G FEAT A 219 At
coifIe oot TrEe G WADRS (AT Toot 1 O G @fv-uiaRS (of*hs e | FIfT
CAf¥E FRYGET *RE TG #9F Ig AT | FfHed 71 FMCTF (o Tfreeid
e ¢ effde =1 Waa g ST @ e A @ YgR gAge e
efea FETT off 961 [US sifste sighe ¢ opifve 2@ ¢ed Ty 78
BEIbCeTd fFal b AR |
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(d) I fB?,[I (Nerve tissue)

(AR RO AIAl (1R 8 A1 JrgeeRejee
aF@ Ay B 0w @ [y By ey
fSaw e Afd® | @71 919 I cormat v
I gFe [Feolfeeid wWre AR | L -
Y B AR @@ A, @ ) T pist
i 5ivl Toifn 2ol S0 (e oo et
27 I G Porwe e o[ Pre
TR TG FE IE A | G0 AN g
eaR vfd @ieH - (FRME 93 &fefe aen |

TS T AR 43 GATE- SIFA G (G306 |

foream (o Tggegfe @3¢ e @iEa
AZBIATECT MRCBF G, e, AR, Ve

P L R

Sl

ATIEEF @BT ToW A O TR g
ARBIgE AP GIGe ATF = I fTeaw
Roforean A (EwEd SRR e o 2.28: MG foiow

TE FE AEHC FHCE (TG 0| (TG (ATF (@ *N2 (TF T, SIS (TG 120 0 |
(TIGIZTEF T OF I GFIEE 20 It AT (TR (AF G0 o9 JYo@ A7
A0 (TAGIBCHA AR JE ACF, O WIFA A6 | G0 [SHa @F/6 T S[HA A |
oo Yo fSaw eawba Wi @ AERfoe (©AgRGe Ny 13 AP e 27,
SIE BF570T (Synapse) a1 PIH#0@ W Mg @6 WS (A Tmisial o=@t
782 +ifqaifze 271 IYHP Taemr 2zt I o (@70 F@ @92 o St Al
3 | Twed fidice ARG S AFHA (Memorise) IR (ezd [ifen wwer sw
e qJ2 SIMA N0 AT AL I |

AR W GFO! (AT ebfere @ity @, SNl WNmE Wrerkd @ v *Teiee 2
Fare Afa @S T T aFecTy RORT TP W A O K AN o
et GFAl *oIH YT I AT | G515 (@, PN G2 AN Wrerwe T
e O Ay AE 911 9 Aot TR qed FAE! T FAE! QN I
T (@A IR I A |
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3.8 9% 8 &7

a3 3 qIieF By Mo tofa aar 9361 S e Face 7 ifdtees SeReaE
@8] (Organ) I | SR (! TS 98 WA GIFIEF G0 B AE 93R (18 e
CRICT 1 (I S T8 TS #ATCH 1 (M0R TSR 708 QIAIRITTa (3 =1 Sl
T4 7, I FeHeARW! (Morphology) I |

TRPLACEM WA GEAEE el W0 | (B14, I, qF, 2o, 2, WA— Qoytel 2
el | I TEHSAF THCY GRS @ =47 Hveg Qe F460 29, ©iF
JfzsaemeA (External Morphology) 361 €IF GRMCA fCO@d eI THCH
GRRGIET @ =R Mo AEna 69 23, ot oo (Internal
morphology 3 Anatomy) IC 1 ARLE, ST, M, R, weie, I3,
SR, 2R, T, J@, Y, FeReR— o[t 20 MR Sereal 9 |

sy f[fen ow «fde 21 N5 Tkeieas S Sraedey srEd 9l (e ZE
TS TGRS Goftett e fFeifas Aen T4 267 |

(a) #faAiiT©w (Digestive system)

a2 ow qwaRd, AR, (IR @3 Seiby AWiRe TR M @it | Al ierEs
ufS ag @i A, 72 AGF A (digestive canal) aR (6T afl (digestive
glands) | J¥fem, JUIFT, @R, e, A2, ST, 2R, @O i
g2 e F oS T ofys | e armafe;, a5 qae @R oS afel
fRETR 18 $@ 1 @9 afew feTe 1 4w #feits TRrRre! e

(b) ¥ oH (Respiratory system)

TR, e, ifaes, Bfew, e, dferen, aEfoend «de aFETer T A
TR *PiTed 5 | 13 o8 AREH (AT e ARFGET AR TR MR A
A (AF TRe AfFan «fE Seotma 1 @ g Ed tve FcE SRSl I |

(c) AY©™ (Nervous system)

(02 TR G oo Twiol ad T @ O Sl Sogg eifefean % w41 @3
T I | Aew, JFRIFIS 4R FRHF JY T gyew e | «wrel <adfsy ayew
AT PO S G G AT | {ITOCEI @3 G (AT ARSI Frepoee
e @

0V
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(d) (svTo® (Excretory system)

ot =21 @R qe i AFTS MR T Fhodd AR (MR (ACF (T e
W MR (A PR GEeER 6y swie e a9 omfeE @ afem I
@ SR AR (Ao S TTeiire 23, OCF (o 03 | GHCEC! JF, dIFCENGl
O, @36 J@efT qRe 4TS J@wifr (Fecaa) e W @ vw Afie

foa 2.3¢: TRmRT Rfen sme w7a oa

Fl-v, GRE- 5T-50% @ (wifeT)



83 Glafaear

(e) w19 (Reproductive system)

eenfed (S RE7s 2eq (A T 9 T G2 ©F foiers (B T aer o
A e (@i WFy e fTwig) toft T «fS g 8 firy g wet e ifve =
AR AT TUET TATor@d NG 2 AT Fo! TG FCF | AT AGAHT
T efefor =1 SYTS AE | WA Gforel A1 5Fa TqEd (R 2 deTTon
G2 TEE (AR F ey 2ATH |

(f) %99 (Integumentary system)

M(RF 30T TP (@ ARSIl SRE ACF, SItF 9 Bl (skin) 3611 55 F&
TR AfRTE 13 §F (FRCF ARV BCF, ALCEF WS 2 QKT AT (ATF T I |
ORI (ATRF TR FLHCE (MG 07 AFH F(F |

(g) wregF4l dfe® (Endocrine system)

efimee T AFERM A werwal A iR @I AR (AF TS T Z[
T AR TR G 9T (@I WS Tl A0 91 WY T[0T VG 9F R (@A
T TSI, FLAE I afed T Treswar afersy oifys |

2.€ FAYIAFA IW|

AR Fte @ 9F, @fe@ne e @@ @t 1@, 05 ouf SRk
R St IYIFd T8 @B AR AFEel RS Sode | a7 AR 9fe
FE (S PE I T @ @ T (SN FrwiefedE @ @i wigdwd 1
TR, ©ICS AEF AR A9 F& ¢ WK FPA AR | @K GO TG(CE QAT
QYT TG 0 | IR W 2EFE IR A W (@ FYIrHY (W, OIF 2R
(FETFGF T) FYKFA TG I | QAT QYT TG YA, AT GYIFA TG 72
@forT Qe 79 |

R.¢.> FE 9YrF I/ (Simple microscope)

Q3 YIHe Y FOF O GF0 o8 AF, T M G0 FIBF COS TS AT |
Q3 P COCS F6! =1 FNCE! ACF 1 GBI o e SRRl «3fs wizei FeR |
OB TAE G0 DAl 7o R T IR0 (131 40 LG S @Bl AT | 93 S1LBHR

)
24
o
24
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@ 2.2v: 9 e qoIrwe 79

@91 AT ATEPOND 7§ YA To FA GO (PP I AW | AR M @3y
L W afswfere 0 “[ArwE F& ¥ Face @ @ fofeq Tow @l wifenm,
ot F6 0T |

2.¢.2 (AT wYSrFd I/ (Compound Microscope)

QA QYR TE el [T FACS 7 ©f T o @1 o wexiejeeme a1 cee
ST TS | Qe e Hafb T e

BhS: O @H-9F T2 RSN 30 SF¥ (214 |

il: IBIT-9F AT e AP SHATE S e |

F6: IBIIC-GF f0bd e HABTSCTa Tcol W T F6 |
CBE: IN-9OF 06d @ O FMCA! 2ICH |

3T B8 T9IrFd I@a TAET edia OB TAFIF W T GFATS W Ge
T ATC A0S ETFTCE AN ACE |



88 Sl

@ 8 wRraRive: 3¢ Bora e e g st @refopt et ars
ot aAUETHo© ((&71) AN ATF, IA- G AT TS0 (10x-12%), 2 AT
ACTIOG (40x-45%), WG ST ACSTH0S (100x) | (FICAT (FICN TCH ] NS
G5 A0S AT, AEF I PFie TAUTF0S (4x-5%) | QAT x @ AL TS
TRATE! [T TR (@, TS @ A1 @731 QY 77 Foee [T 905 |

Hi3fo; JfC BEEa Toitag ©ietd @G (monocular) i 9 (binocular) S22 (¢=131)
AT A | @F RAGT Tl AFIS 10x-12x 2|

FI3 eGP ers 79 «ft 9 @b 791 oSt gfaw Coue eo-am ST Mg
STIRC(F (T (FIF 708 (focal length) fowta a1 q12ea (e T 1 @fbcs wew2f
(IR CBEE O qFG A9l 96 wdie afs M e o Ty 41 24|

@ 2.29: AT IS Qe TrEe [fen e

0y



0V

G ¢ by 8e

@R WeES S w9: Ut @t IT T St IRE CoTTE G-I TR WL
SIECCP (T (IS FH0ed (o a1 A2 (e IR 1 @fbtd &= (IHIesR Chees
eI R0 706 wefie Wt e EFPIeTR *ge ITEy T4l 2W |

HIEBE CIIFIN 8 FACGIAIE: GBS W05 TREES SRS 6T SII-FN T T G2
GF ML OB FACTH AN ACF | FACTHEE N G5 TRFN 2w A, @6
FORF T FACCHIER fOo@ 2d I ©f Feae T

I BLA: ([(G-9F (PR GFB QIR B (FN: QR 91 Lo i) A, @<=
(ATF A FACTAIER N T @11 4@ I |

Qi QYT JEF IR

QAT W AIFhoF ST HIRA FACS BIBCE NIAANCHR wicenfme =i @ft s2i=1e
FACS (A | AN I GNTSIF =19 T (S ACe efowlere wiceaa 126
few JRIR A F5a =Ai2ced e afswhns 271 e 7 Ffax S St g
I w1 e Tolffere AT, SIReE ¥y G1fb QM2 5elid | (@ =130 AR Il
T ©f 267 fFem AR @6 Ure @1 @799 @Efem gfaea e sssibres s
ISR T3 =T IR =77 FACS 20 | G AL (FA SMCGPHCT F G3R A
T3 WCEPHES F YA (I T @1 e 2@ 1 G3F AT BT 2ifore
I T3 (B (A0 (TS A | TS FIZA SHOSPHCAS 3 YA (Feq A |
TP @ Al ARCPAR, QYHe T0q (MG TN Yo (G142 (A A4F G Fa0o
A | AU F5 A€ AN AT T 20 R | OF (BIC QIrFel T9 (A (BIR FR0G2
FFE 2@ ACT | IM TH ANSAET W19 2, O A2 #rwcea TRl [ @@=
IR T ASNER (@131 19 FAC© 2 |

B3R (staining)

@ 3 B wiToel voqcE T4q TYIHel W @2 =W, O (A6 (@ TeAy MG TP
T, ©IF (A AW I e T4 PR 1 @ TPy A F99 [foq S Tz |
S MY 96 SR T 62 (@R A BT 7R 4, A (1R R (e AfeiifTes
ACATF ©IF G 3R TS Sl T DT T A1 & I @B e afs
&S PRSI AL F T, IS T ¥y {7 40 (17 {571 (@reaa [ew (e =«
1 weilq W[l G WS (It SAmeR (S99l A6 =1 iR 0 FBC CHEAR |
@R I ML W G52 T 2, GIYEIE Q@ @B (stain) I |
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@ 2.3v: 3G T T|

Glafel
2.¢.9 3 w9YA®Y TW (Electron

microscope)

R o I97e SAER ohE TH T
IV 2@, ©9 (@6 I (W Fa 787
2@ | AReTS [RRGE IJ9ze oe! M ™
WEEE R (@6 TG AR W @LR
TSl FCH TP 1 IS 7T | I SR
SA®! M 400-700 WITIBIET N0y AT |
©I2 IR SHOTAT AEE YIS 200
TARGIER (A 2F e [[fe
@2 AR A, ATAF G AT IR
(FR TEY @S @6 4 W AT
QT G (@id @i, SetEm
G ARGIE BY «H Fg 7 GF!
S I Q@RI AT A | ARG AL

QS S B @A T A1 G TG AL o R SR SAfEcs
I | FA T A0S G Iz = HfEHe ofe 7R, A Teeg @iees
sfeo e fce «iitg, 5 @ <15, ENS AFE@ @F 1 FE (FIES (COqF
ST 5 (Al TSI =W | (@ G AW IEG OFSF 92T I <4 41 7T,
SItE TG (3G ) MEEIEFA (electron microscope) Al BTEEA WIIrH 79
I 1 SCEe, g odel e tof R '} Wl AR (51t (TS AR AN BTEgA
O TR AL TG G060 IFTOR @« =i SN (ARIF SAIN 2
/e S T, FPTHITER NAoCa I 27 |

@GWW

IS : FORFe T AR SO (1S (&) 7ot T |
ATG TAMI: (7, (G, 13T, T F=791, «q A, 9, fafam, e gad,

AR, e (1 e wedwe 7w

ARS: (TS (A X[FET CAPTIET QIR M€ | G G G0 FRere, T *5691a
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G ¢ 5y 84

e | (FT W@ TG T (TF AN §Fod G Wl S ACE A cs |
EF0 GG AT TGN F TS | AT GfeTd A2 &AW €6 A A (@F
el G M ol @A ACR SIFIET G A @R Wo GG ST T |
O O e TFIfRTEe @a a7 (A0 QFeAis WK U D AR e A9 |
Ty PTGt GO REE 9% AR | I3 AR @F =130ed 8o

3-9 (@1 iR o o T A A Foi Ferst A @ IromT A1 W A GG |
PO A0 IR0 AT Sofres 7o/ bR =i e =i ¥ 71 |

AEH: R ST A TP SfweT (Objective) W (4721 | TSI,
A (FRLDIGG (T (AT 2 | I T FrepTi Qe frd (qeat 1 effsl @i
ANSeT MGG CATBIZE, (FRIFT dAR A G0 MO \Lre #Altd 1 g A
I 74 o foa Aol i ofere Tl

@ AP Fle

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

AT BoAMIS: FYIF T, N3G, Foid Fast, N3 g (Methylene blue)
w=el, fapmfem, g, fbe cotoms, gfet

ARYTol: WARFEW g }EAR AeF Fowd 1 O «fb e Fia Faw s g,
BN, WP 2o JR2E 41 8w |

Awfe: T =TT 9F it -2 @6l i T | wreE Ak % 9
wigs T AT (SO bFb(E ARAAR BoF SRSl 9, € FCH GO
RAA e T (A @ A | PR svRrRrel e Aive «ft FHce P wiere
@l 1 (@ WigE e SNt (e WAl 'R0 (M6 @ FRCCR Afre {93k
IO @ TN0CE A7 Ared e oy fom-vgdied i o G =nf
RCE w8 I @Ry (FRADE AE 9, iR @ e o @ @
(YT Teres Al 2@ @TS #Itd | oA ARGE! SIF97 AR W IS @61
Rl g @i @17 w=ideed S @ w2 e It e AN
BT (A e O ACF, O 7% (A1 OFo -0 W Sesfw eal
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(R et QiR NGTARE HLHo (AF SfGghs, AR UG (ATF 2o 41, e
ST (AT FA T, B 1 (AT AR, MRS JH (AT &, (RS STl
5 A (AT g @ (aT 2B (@Itaa Mo armes IE Al- @F T3 T 27 |
QN @ ARE AR TS 3, (1R TiEe (AGF Aol i @k SAEIRET eI
I (72 Slel 73 Gl (SO G ATP COfH 211 ¥ LIee 2 Ol AR Ot |
SIRHR AWy (AF g M@ ke @rel @l @ @@ 93 [Seise o1 ATP ¥ o=l
I AL G2 AT P &y [T @ AR FCH 1 G& ATP-(F SIS I
very@r’ A #if@ @’ (Biological coin or energy coin) I 2 |

8.3 AMCTIPALCEIY (Photosynthesis)

@ Tfewma B fgesd Sy 26T, @al SR SHffore wdT TiE-wrsize
(CO,) @ Mif (AT FICARIZCGE 1 =IFal TSR Ay Lof e 1 & Tfen FARIZGE
TSI AW Cofd 26N @@ 2lfFAE AT (Photosynthesis) &1 27 1 @3 afga™
TAFE AR *fere grirele =1 T Sfem erge 4w Sfew fate (@b A
T ARG PR 2fFA T F00 72T FCE QIR TRG AW T, T, FIS
QA AR Al A | S AWS B AW TATES AAGS € T GRCred
ey fTog S|

PRI G ARG GAFAOTEN 20N (A, @eet], 2 @3z T4 vis-
THIZC | ACETFAETY @0 (& TRARF (biochemical) RiE, @ @z

I

ATOT (AR 5o) AT Al LI 70 | 72578 A& Tfen W6 (A o=
MG A el I AT @OTTE B GIAAes few a3 GBI A ~@=ry
TG A (ATF CO, &R FCF, A (WoNfEa B @Ados fiez | wome Sfew ~Afics



o ISiRIEcat

fo@ 8.0 ATEFACES

gAg® CO, &= (| IRNSET 0.03% 92 A 0.3% CO, TR, O e Sfem
ACEAFALCECET T 7S Ofen (ATF @ |

e G A ACEFREIET T4es @ (by-product) | @t @ wi=el-Remrga
&fe (oxidation-reduction process) 1 @ &R H,0 wIff® 27 @I o, fenfre =71

8.3.5 ATAFREI afFa

AEPRERY @I @ioar @R AN 2fF 1905 A @S *Gogm  FIFHE
(Blackman) ¢ &f$ACE 7o @ o a1 7R/ 96 20, WEod == (Light
dependent phase) €32 STEF @7 = (Light independent phase) |

0y
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LSRRI ud

foa 8.09; @I *[@aw A EHN

(a) QTS A (Light dependent phase)

ST A e aeif@d | @ /e ehefe aeie @fere gerefre
W1 @ fFI ATP (SUifSEitE Gidewacet), NADPH (Renfae feifoawize apefas
TIRfOFSEIZT TACEE) W2 HY (QZCGITS A T (215) BT T | W (FI ol
(ATF FARRTS «2 *f& TETRGH FETCAT (37 «F WY WS 27 ATP NeF TIFo SPTAT
e FHfe fReta | 3 [isaw @l (ged o «iFm 3@ GiEiea ag
SRR (F6 (photon) (MY FH G2 (HIFAF® (FIG (AF *I§ ALY FCA ADP
(SHITGTAIRT TIBFCFD) ©ed FCEFG (Pi = inorganic phosphate)-a7 3 fifers 2w
ATP CSfdl ST 1 ATP COfed W3 &AfGACE FEIFAERIZETA (photophosphorylation)

BIGH -
ADP Pi ———> ATP
T @i

T R (@Rl ARy @i [Reifee 2w wfEes, @n/Rgees W@ ¢
BETRG TN 21 @ ST Al WO (photolysis) I 23 1

(b) @teTT fFeA= #1991 9%1F 497 (Light independent phase or dark phase)
AR T AR AER AT RS 28 71, O A Sofafsree @3 afew
BEICS /TR | APNSCA CO, ATHCKR NG T (I 2f7q 6 | WeAs 2R tofd ATP,
NADPH €32 H+ I ARCH < fesi® /i co, [efe 2z Fid3me sfads
| I Sfem o, [qeneed foafb afosia *aig T4 2R 1 GI9ET 20 FEon b,
> ¢ FF bF W2 @A AFTC (1% (Crassulacean Acid Metabolism I CAM) |
GRS AN Yo ALHRe A (RS 2 |
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fo@ 8.08: C, e ATALHIAT Gfo N1A— WIS 7 @ Fetfee v

(i) IS 5 At C; AfS=” (Calvin cycle or Cs cycle): CO, SISIFAET ¢ *fs72TH
SRR AP FEASA—@TAT S N 5F A ACHCA Mol b I 23 |
Ferfed O @ TRFIEE S 1961 AT (&S AFHIG A | afsdies Bfow @3 efFam
I T 71 «@F AN =R MY 3-FEARES TEizEe e, etemr @ @R
FOHITF C; Moo R PR TfeTn UZ b 379 = SIACE C; SR 0T |

(ii) 25 8 =[F 5& A C, A4 (Hatch and Slack cycle or C, cycle): SCGHAR
fa@e el M.D. Hatch '@ C.R. Slack (1966 t=T) CO, fe=ten @ =fo fosia @
FEV 1 93 AfSATRT 2N YA AW ZEA 4-FREARS w37 ofihE afte, ereer aw
Cq O GFR FPR BB U3 b I T OIHACE C, Ofew 0T |

C, SfTM @2 AN Y5 8 7T 5F GI2 FEe b “ATbIfere 20e A T 1 C; Tfotd
QR C, OGA ACEFALTETCET T (@ @32 TAW Fol8 (@ | FYRT® $B, Y,
G SO Bfew, A 9, WO AR (Amaranthus) TN Bfeww C, Afapifere =3

8.3.3 ACAIFACHIC (FICAfFeaa gl

Ao (FARFET AN AN ACAFACETER @ T ToE e, Fel
GG (FATRFE AEFHE Q2 FACS AN | SFew GFIAILFS T 2@ T Gqe ©L
TG (HICAEPD TS 2 1 T (FICALPT @R (HICAACoH S B e Tt
AEARPRCEICET 2T TGN | ATARTACERE el T FAF & (GFIRIZTo [

0Y
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EIECIRI ®

TofI go @9 AR AR Aeliie 2ea etre | O (i 9 @R sifa cpicae
YIFCE TSI TOIK (T (T G ACETFALET N T |

8.2.9 FCAIFHLHTCA = oSt

AR AFAR AT g AN A @3 o, (AF *=vql fofkF T
SCITETAT *IE T ST | AT (AP e qL¥ler>el F¢ | FACERE 2eiaR
FqTY TG 2, CO, “OIF ATFOLd 2@ FACS “Tq GR AW ArgoFard wexiaze
@ TG Mo @GF A Y, ©iF Al AN A*HB ACETHCER afFA 77
W IRE AERTE A, G, I @2 @9 GeRpPces AEARFACETS SieEr
2 | @ @ W AENCS ACEFARCEI Ot 27 911 G0 S Al »[Fe aieeng
AR T ACAPALCEACT A8 ([T I | g AR A Toj{€F (@08 (olte
Ao O GIeIey 75 2@ X, (FICHIRFS TLoAMT T 2 | T ACEPALCEICET
TS FC IR | AHFNS 400 nm (ATF 480 nm G2 680 nm (VTG SF@iney R[S
IS AL AT Ol = |

8.%.8 ACAIFIAHAICIT HOIqF

e IR (PG RTINS AR W8 Fooel gorks M delfie 271
FORPER 7 AT YR 5y woredd | 2ok Totefs, agsifefs, s 33-
M STI@l ACHAIPALCE AR “AToNe FU-@H I AE | AT 20

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

(ii) T TR-SFHIZE: I TR-IHTC QG ACEFACEIN AT oS A 1 @
AT @ AW S T O FE TR-GFRT e T A AT | MRNDCE
TR TR-HFRCTT AN 0.03 O, [F7 @ afaw Tfew *rosar @F ot e I
TIZ-IHIRC G FACS Al | ©IR AYNGC T UR-AHRCA “ifewiel I ez
A AT (@02 ATENFACETCER AfAITe (@0 T 1 O T TIR-w3{2ced sAfwret
Y7 @ @R @TC (1T AT (eifret Boja (I wHes ([0S TR @R 2/qay I
TR ANCERPICENCR 27 A |

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



R G

i AN SieE@ (0° ERPRI, 98 IRIFIR) G2 Gfe TH SIANER (45° CRPRIGE
TACH) @ fFl BeICS #AIE A1 | MCETFALCER AfA &y ARRS (optimum) Si#srar
T 220 GRS (ACF 350 GRS 21F® 1 SIN@ 22° GEPRIGT 9 Al 35°
CTAPTICTE @ 20 ACEFALCEICER T I AR |

(iv) =ifS: SCERerERe afa *<Far tofad Swmes o, & [ReaeR &« awaem
H+ (F3GCE @) 21 (A2 e 1 Aifa qisfe 2@ Aaqaryd TRicsiEd ®fe
Q0 Y T 20 IR 1 T O (AP CO, AT ™S 77 | @fefsg #fif qi5feos
T SRS HNFTo! TS 20 AT AL 70O A1 |

(v) SfFCEe:; IS ARFSHET g (@S (O ATEFACETER T I T A
ST TG F (A ACETFACETENT T (@0 W | O AFCSrar 2Afaeae
AP o) I AP |

(vi) AfE s @IEFER due Toiwae 2z TIEIE IR WAETIN | G
Seffers #ifel @Al TRt Fare A 7, T Aol TM 2@ IV | FS6E
TBTe @97 AEF ASK 2(E ACENFALCEICER 2 I T |

(vii) IR ~Wis: I GRS, ARG Aewize, fied A @ [Eg o5
AIFCE AT JErS GO A AFANES I (I TN |

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

(ii) “INSIF I 8 ALY ATFAIF FD TS G2 GIFANT 1T ATOR (FICANFCETR sAfaaet
IY ACF 05T AEFACEIN FN = | IT AT AL AN GFALATEoT F7eAe @ 27
TYRAMT TSR AR @M AT 6 1| S FAA @M Z0E AT
GILEETE

(iii) A= AT AEFAET SAFA *FAF A2 I A ©F G TN @
T | [ “iom @ =l Tl 27 0 ACEAFRCERCER 2ife =g 271

(iv) “BIFEIN: SCIFRIGE o AETFALCERCER S @ 0 @ @4l T
IR, IS @ AfFIR BRI Teoe e F1e I |

(v) QTSR ATAFACETCER &0 [oq 407 AT A 27 |

0y
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8.3.¢ HIGITS ACAPICHICE Y9

AARPARCER RO TR e (e aPmie R[iga @ Risam wgwe e
3R QIR T CTRIXA B TR | R A58 SCAbAT (AP AR 79
T 11 A1 fgeee @ R[isas gvee 7% $@ @ @ [eet @ afsas
Cerd AT PRI A wfefRe FCa0ed |

TS *fgd T e P | GG AgSr TfGn AT effearn Cnifges qeafe
*fFre AfTS T AT WY ARK FACO AT | (@I 2V O e 4 evge
FACS AACF A1 AR AW =R ore, 36, were, Wy, WA, g4, O e q1-2 e
IR A (@A, ©IF A2 OFF A ARSI TG S (AF (A A 1| IS AT
T AN 2ifiFE e Sema Tod Twiferd feeiE, wiF T Sfew @ W avge
FCF ACAPIRCET &lfFA | FIeere @0 AR, S 7hel Tfegm R iR 4wy e~ge =7
AR MG | AR SR T, [T 0 0, '@ C0,-97 AT s
TR AR T @F [{em oS! e I3 AT 1 Segey, IS AHEw
TR #Afaiel 20.95 % @R CO, W AR 0,033 ©e |

sffR<ice Tew @ &7 =eiiF I 93 GRTAFER &0 AFCe @ o FoR #Afwel
Hefie R AFCe =W 1 @ AR SIFOT o0 IFAT QRGO Teff Fodhd 2
TI@ | I ||, T e (Bfew @ A1) 9 AN T YA beice AT | YA
AfFTR GIT 0, ATV FW@ @I CO, T I | (FIE Yo7 &lfF HoCe ARPTE IYNSTE 0,
MOW Tl @32 €O, MR s @3l fre 1 o7 e few Ataeaecsme 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 0 AN @ 9o T
TS TS LS AR (A1 TR, FEE AT A2 ACF A0 2112 TS A |

AR TS AR ARG ST 2OFF Al SA@rwoig foaie | o,
T, eIl (@ @@, FE, ERES, F19, JIF), S4 (@ FIAR, W),
et T, (oG, T gefe Tfew (AF ANSA AN O3 AEFHCERE AV A6
TTerel @ TF, 7o 2@ GIREeR 1 o AEFRERS QRGOSR TR
TR o) Al afsa

Mg ©I-8 T, AR (AT &R 5 [ewe =g wiel 74 s S 7w, oI QA (@Il
AR wfree ot @11 e Sfew sAaeesae afear s tofd @ 92 R
S e IETCI Fea e |

FHI-30, GRREN- 5T-doT @ (WifkeT)
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@‘QWW

IS ACFALETS AfFAT AT woAfzzFoR o=

AT BAFAY: 5@ AN S ARG @3B g, FIE Fo&, 95% AR
AR, 1% e @39, 391, A5, G55 B3, fee, e I+ ar s
W, GO, (T, =i

AfS: B AL AR 48 O T
SRR (T T (G0 TS 2R, @ 2roreet
CYSARRT T 2T | TSI A Mo
OFf6 AOF QI Toy F I Flove
fre wge s T4 e @ites mee 2@ @
@ A T 2T FHCO A AT 1 GHA
Me7e BRGee SCee ee ee =@ @
(6-7) DT #F M= (ACF “IifBeF f=Ce G FICan
FING Y (FE AfCe FEF W6 P Face
TR GO AT (AR FA9 &
95% 323 EIFIRE T FaC® 2(F, IO
T Arelfs @ =71 93w B 3R oreift
IR (AF g Alfre @ e wifes

fo@ 8.0¢: LAY afgam
T GO TR | GROA QIR ey STl ST SolfRferd o

P T T8 TR e 7 e (696 e
QEAEIRE G2 “rel e (695 Beae [FEa
“fifce @ o7 ce 23 |

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

e o 3R SR Tcea Wy AT i T egeta s At o
R A FE 3 qEd FAE | I FoIG @ AL @ FHAES (RS A
T AT @ L ACEAFIRCET T 1 0 CIOARE A™go 2 1 | (O APgs 23
1 0 AT WS S S @aed i e At 1 9 @ 1 et 19 gl

0V
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24
o
24

G a

FE A1 g el S ge o AT 2Tefes 0 GF A OO TLof
AR | TS ANTS TF ACAFACETN Ol (AT 2Pgred &) el aeifezry |

ToFel:

(a) »RIE 7t BTIR *Mefs @ @ Fg TR G SR 0 22 |

(b) T FI& GT 20O A (FF ©F T4 G FACETF 20 FA0o 11 A1 |
() ==l BETIRIETI FNITF 6-7 WD 704 BB SIS AL A |

(d) SpETEReE Arelfbes i S T AR O T (ReAR S

@QWW

FIG: ACEAFCER AfFA @FfEe geifazter 25w

ARFIT o WG I ORI Tfetra e qeefa e, SHeCRIRE, AEe
T, +fife, (=fGf%w, &% BT, e A=, goilF, e

Awfe: g e Sferma @< IRIF +Mel @t 99 @ @G fifee w
Areiibee SRS [HE “fif e P Tace 201 @ao[ i e el g W
WAEIRE P F0e 2@ IO A1 Areiit & 271 @3F wAreifbee g s
(@ @ SRifed w3ee TATs 263 | oA GUIHAR S SRR T Fa19 T
SR Siol /1 W (B350 BT8R wieieie «3 il e (636 oas fitea #Aiface
@ 7 te 23

AR IR G G 79 Al A A0 (e FAq q*H2 e o
@S A FeET 2@R |

FoFe: @I AT (I G B ATAFAEACET AT *F 4 LS FCACR |
AT T AT SIS (FNA A 2eW) S *Fal 2Fge =AM | TGS A * Al
o1 012 AR Bt @ @ed Tat A1 s @9 A FICET TR |

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

o TS O W Al FIE 0T R WA T (@ (CRA AL = @7
1Z g #IF, (1 P HLHS WP (SR | G G T TPIE A8 GFf [eifae
QICD P S |

Gied QR g @R bere, FAeEA, 3, T egfe SRk It PO T
TG T €Y AT T 1 A ACNF (O, @ G @Ay A T I
FCEARFTRTAICIR T Tew ETRIGCE *1Fa1 T Avgd ey 72ifs =@t (Potential
energy) T IR A | AW T ARES @3 4F01F ¥ T O G G0 o
ST IR FACS AT PTG 93 Frifs #ifg ammfas *f§ (ATP)
RO g T8 = Gk Giedd f{ifon *RRgen Jited & SR = @i
“FAEe YRy wgle o, FE Gz f[few taw afie Pt e IRz
2| GRMER 93 §ioa @99 20 (St I @ 2ifFee 27 @R Fi wifie 2@
AT #ECS (ATP) FAFGT® 27 1 g iw@r Giaeees dfelt i marifa 24
12 YT B0 ACH | O Sfema A 26T (Fe1 8 Ao J6, Tgfae e, o1
FNST TS Y7 fFI9 7 IF @1 AT (FIET MIGILEN 8 NG GACS
WP &fFA TP 21 @ SRS afen GRor @i 4mE wifie 6 TEE
Ry ARTe T a2 e TAT I |

8.9.3 YPAT JIACON

XPICR TR SHCHCER ARG fofere ¥aee qorel O T 21 G 20=
IS ¥ 8 NS ¥H |

e B3 (Aerobic respiration): (¥ ¥ AFAR AFCSRCTH ATAE 7Y W2 %A
g (<, celifoe, ffsre, fafen «were terw «bre) e wifee 2w co, H0 @3t
o i *fg Teoim 7, OItF T_re P I 1 TS e 2 Sfen 8 i
eI ¥ 2lfFA | AIS WPIAF AL AN 97

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

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

0y
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ST aq

9QI® 37 (Anaerobic respiration): @ %1 &fe SfEcet wsiFafere 27, ©ite
QIS G A | G (@ W AT (@A P g AFCEAT AR DR (I
fooaaia aees i SPRgeet wifire w3k e o tem Qo (31E S,
oS GTe Tei™), Co, ¥Ie AN “Afawid *fg Teoig Fq, OF WQr® ¥ I |

CeHnOs ™ 2CHOH + 200, + ¥ (56 k Cal / Mole)

e ERIEGASIIGIeaEy

@3 g QIR @F FIFORAL, 26 TIee 1T P37 =@ A0 |
(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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AN % AfFA ALFT® GIRM AICo TP 27 1 I219)ieT GaF;

4 1: RCPENIPET (Glycolysis): 93 adfeam @& 9q gL (CeH1206) fafen
Rl s wifts 2@ 12 wig Aiggfes @fiTe (C3H,05) TeAY FCa1 @3 4ITa IR
99 ATP (499 TG 2 99 ¥6 2@ AR) @32 2 99 NADH+H* S 27 1 3 aAfsae
G (PICT SFCSRCTR ARG 27 I, ©I2 IR TS 8 TS T 2/ %P8
A 2R 1 SRR [IFRE (ST NGRS q06 AT |

g7 2: WG (F1-q (Acetyl Co-A) 3fB: ARFENRHH i 776 &fe wg
A12gfos Wfre *IiRehe [iFa o 2 FREARMS 9 99 SphBRa @ qTeaes-«q
(Acetyl Co-A), 9% &9 CO, U3 T Y NADH+H* (W24l NADH, ) S~ Fea (wdie 73
99 ARG GFTe (AF 92 @Y WBIRE (1 GTSRN-¢, G 99 €O, “2 ¥ Y
NADH+H* T 27) | @3 «ioifb MBI 9% T 9F TN N0 4 20Ol O
T ©=F ToATe SepTIea @il el R wes Wace iR Wi |

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 TIBIFGATS 2T
TR G2 (FT 5 AR FCF | @ B T IR MBI GACS AeAb® 2 1 A3
& 9T 99 IRBIRE Co-A (A Y2 WY I TleaHee, foq @Y NADH+H*, 4F 99
FADH, 932 @3 &9 GTP (A FZFTws) Teofy = (Wi 78 @ wpifvibiEe Co-A
(ATF B Y CO,, 6 TY NADH+H*, G2 WY FADH, €3¢ 72 &Y GTP T =) 1 Ty,
AN (FPT 5T&F FAET FAAT GTP @ ARRCS TR ATP Teoig 20 i1, 5
2R T8 BfeMa CFC@ 93 5@ GTP @9 RS FPNR2 ATP Bl =1 | “7&e! i
BETRGS 2ROt @ARY U3 O GTP G AN RO 9F O ATP Ty =7, (TR
G2 AT G v (AT TS (W *Ie= AR (@1 ooy o= =7 |

g% 4: 3ESG &AT9” (Electron transport system): Tt foalG It @@
NADH+H* ([R&fe® NAD), FADH, (fR&iff® FAD) e+ 27, €% 4t GrofeeTl &ifer ’a™
ATP, “fF, TH*Ed TG G2 (2B Teow 271 T *fETeE SEFGAYEN TERG
RSy g Mea 2difEs e I @ =g emia ¢d, (18 *Ife ATP tofire I7ze
Y | IETRG AR WEGIFIGAR HeAow 27 (b@: 8.0v) |

IEE (S (TS #A1R (T, A P &feqh @& 99 e Al wfve 20w
A0 = 99 €O, = 9 A @ 386 ATP Testw a1 f#70od 516 GifS (e =

0Y
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YA 7R Tesiifire g IfTe g {15 SeAme
2 99 ~Alzgfos 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, 4919 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: rpieers ST wiRd: @R 4t G 99 g (AT 72 99 SHigfes «fie,
B9 99 ATP (99 0 92 99 92 2@ IR) GJR 72 99 NADH+H* oA 771 aefie
eferGre @+ Riga e P AB@ERMER W | o1 Seoy iggfes
GfTe st «ieet fRenfere 20 T A0 TGS WA Il W Shel qE- GO0
IRSPRITIREGE

g9 2: “iZgfoe wifces Rerad: EGeE w@fee e s
*izgfes wife Reffe 2w co, ¥ AR WEMFRA 9 XY TFHS ke
Ty I ATH@ ARG Teoy e NAD (@i NADH+HY) &iff® 2@
@ TEDGA, (@5 ¢ fg fofe Iq, ©f Iaze W ARgfos Wihe @ wwhs
T I CFARTAITE 3T SRAMCTR & | FHICE, AHCHAT Tl O AfFrete
FACFIRCETANG BCE 11 | IR TS AT (0 GF Y g1 g RCPIRE 45 W
2 99 ATP “eq [T |
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8.9.3 P AfeAT eoRTTIR

X SR A A QIR TOFeeie THF 20O #A1C |

(a) AT ooiRe: AT LdORPYE 2ET:
(i) Ste@t: 20° CEPRICE M6 Q32 45° GAPTRICR S2EE SIAN@R 97 2T I
I | TR &) TS SIPNIEl 20° CTEPTRIN (TP 45° GO |
(i) SfHTEA: T P AggeT @ffe e 2@ Co, ¢ H,y0 T T 1 IER
SHCECTT T HAS Y (FICAFCAR 5510 A 11
(iii) M. e 1fF e=ar Pm & <eis @ o aoe a9
wfsfag ~ifa Safafere W afew Jze =3
(iv) BICET: o7 I ST ARG 2t w1 Aoy g Mea @@ S Seifafsrs
FGTY (AT AP 0, AT & CO,, Ofil Tl RS W 0T oA S GFP (0T T |
(v) I TIR-SHRE: IYCS CO,-9F TIY [T ¢ 7 2GRl Fe TR

(b) TeFeqY FOIRF: TG ASRHFTE T
(i) By 1 2R e (P ) (ol #Ifg, #ifT @3k co, st Fa, ©iF
(I AR A @ €&« %P 29w FE
(ii) ©RTIBF: P AT AW (A GFE12y q TSLOBE AFIONI KR I |
FIE2 QTSIBNS FHNS AT 2 FNE @ |
(iii) CFICAT ITA: A=RTT (I, RO I O (@I (AT @ AF I
T IFF (A (A T 2T @
(iv) SR FRY: (FIA @A A9 P AFAE TS IS @ Y ¢ RO
UG T A2 RS o7 2AfFa A5 S (@10ad foota wieR 5199 AF0e 27 |
(v) PR #Aif: [fon Wi g 7dige FA00 W3R TSGR IFRBITS! R0
T A AT |

8.9.9 P9 Y9

e elfFam Teo *ifg o qiee 1 waee fea-ffen g9 oy oifamifre 23
XPACeT oS CO, SRR il Ay SIF TS Ty ACTIGALEAC G72e 27 1 @ effean
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v.> ofew 8 “Afag T

A o1 W G 1 A =S G A6CS S A SN S, (@Ahiee™ SihmeEd
(ot fofe, @2 (MBI MToF1 90 B2 #MfF | @ PRI AT FIC GF AZF @
20 2ATE | AT AT S I (@BIge™ AFhe 2 I 2776 20 A1 | SRl
et mez 7o e fisa o, oiffe ok 2@ e I 2 A Sfewme
A e e T Sawey 2@

(a) CHATCBIZTE™ T&GIF ACe ifeq e (131 936 AFhe cAGIHTRE @
JMBICS BIRCE M 71 A i KA FPRA FACS 20 |

(b) AT € ACEARTACER AfFA Bie ACe wAfawie Wee! A Faarz e s
VRSP | GEE WF IR T AT Sfetms HAlf (T fits 23 |

(c) A @35 JFesf vke | TR wee iR« g =i
(d) Sfema o I @ veten A Bl wcaeR |

QYT o TR TfeV TRETE S+ ATSE A (@l @32 Feid «i7? Tfew agies
TR NG WG (e A e e 1 e 36 ez sAferoeit eirme Fie swime
@ fFa foa e TRARE, Fiom 32 wfeqae |

(a) AR (Imbibition)

GF 4T T IF 9F A6 AfFS A @ Fod 1 7y #ifF G @@ R
T, P SO X[l AT DA Xl AW ©e il ¥ (7T, GTreE I A A
G Mz @ df$as TR A0 1 ERjETs, B, Tmifta— qiee gl
(oifSfer) smid 1 @t o5& *mdd A Qi O @ @@, AR ST 2Midd goid
AeFHe 2@ A1 (FIRLABE S (ABIEET FARCL 2GR SN2 e fif
I 0 e =0 €t 1 A erees @t @S werew el

(b) 49 (Diffusion)

e G5 (el 5y o1 (oraT et o o A= 907 2 A1 TR G F7 el
I B 7T | g3 2 iifce oy B (zre e fegecds e giem #AifF S
2@ AR 1 GewE e @ wiifcs =S st Afacs S =vge 01 ot | «2 effsars
o et 1 @ft @6 et Al (Physical process) | @ 2SR MG (&I QCHA
Y @ TG G (AF I GG G 2O AT, ©ICF [ AfF I 1 @3
SIPEEl @ IRHDGAR B (@A AWM @ g[S The (A I qA099 JA0E
VT TR if+re 26 2Bz FTOIE W#F 519 0 | 93 A BT (&I G 73
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8 TREE F B2 ASFE o Biot 96fS (Diffusion pressure deficit) 71 Ao
eTIfRRe fBare G2 i=ie Blvf WGl e #{ifFe qbfe @itR, O« (- A (1Y (AT
A G @71 @ FAR T =i eireet [ 979 T

@) e

Je : oM elfae s |
TATAY : G0 (R M G &R A AT Hoi |
(S : oM 2SI el Face Tred A Foifw AMBTS G 7S ==l Iefar T |

(c) wfSFI4 (Osmosis)

COIE! fPbaR (A SR @ (O W A9 Aiferce fe=ifit fefa wicem, o= g
7 P AT FEfRmIoeeT T ST 2w @1 & BBe et 3f wia @ fofea
Tt fOfEa MY, SRE Mt It QR BT (O1TR | (e G« TN ©f {5 (o= gl
40 A7 W TS afe ey afew 9 afey Sfew T @@ A g2 3@ 9
il Gre (@ RITle FaTSNT TRRBRTSS WOl T 1 7w wft fo qeres T,
A T R TREF OF3, G (FT0oW W (Selectively permeable membrane) W
Ml S =W, O FHCAT WHE G0 GO TG T 2@ A | GF2 [ QR
RS o o7 T0gd @39 43 (Mo AW M@ 9wl F49 20, §kE O
qA0gE T (ATF T TI09d QAR M @7ifee 231 QIR (FANCem M| (7 I O
R 99099 @19 (AE TH 099 B e a4ifze 26 afenae afear = =31
ST SFOIACTE FIRCP T, (P QU FAMCS G w0 Agifosena Qi
(SR T TMGI G, CTF (AWF RS eRkiRe W ERME @Wes graesd wf
rifedend I (Idfie @M TH0ga 7a9) | SIS AN, WL 2 GRS
Tt TG (A JREPA 7y 0ga M QRS AR, ([@RQ JE@S ATF (JTNCSAT
AU oG F[ 78] 7 |
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Tfgm 2fq erEet ¢ e et eret fon feon afeam 21 e Afaare s @
ofif e RS FTeics eeel &

(a) = carEet

AR Tfegn O AR M Now (M A (capillary water) 18 95 1
STMCTR 0T 2T (I I 5171 WBoR I 77, @ e AR (@1 (A A 9B
@I e (e =11 @FTeE @ faoRl (RGeS waE e b q5ie S 7 9=k
S AT 1 fA06R (P (AT A G (1 GO WHiPE b7 qBfe S A T

fo@ v.od: i (i @ “ifaza

frge =1 @2 gofs rEe *Ifea S 21 @ o *Miea Gt Be (e “Aif eearey
RCS 20T | WG (AT A ST @ i elfsa @ A At e 1 @it Jerears
(AT Al YETF I (Cortex) &A™ I 1 @ FGOCP (P (AF (FRGE SfHIe
(cell to cell osmosis) (S I | @FIOIF 2/ TEILT € ~AbF 2 “AfFa2d FeAl=
(Vascular bundles) ¢site 71+ @ “fqazd Femm (T2 (oI0e ©f WREN Fae
ST TARE e @R A e giifEs 2re At | @eitd #iif i =ii-a=ii 2@
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Tfewa oo itz A7 @ S @ 9o g afea Fiw 3@ G e, afenae
8 rW |

(b) ¥ w11 CrEe

wigpiex Tfew ifra e feg Al Ufe w10l e e, 6y =116l Jeream e ceiifare
UAE TS YT TGO (F1F ot @eesid (<irael wiee Reve Fe 6 1 ey w72l
eiifTr® 27 wEe BETa ) el g gt ot 2 A, A owet @ Afew oot

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

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

Y.R.) Bfstm AAfdgazd

Sfewm e Feice Wb (e <o ~Aif ¢ e =1 @32 “Ter ergePs AW
BAGETE A | S S, SN (SO M AAifd «@qe e #=et Sfoma e
(eI | AT Bie, (s I =2 ToTer BICsAR e (e Bfgwra Ao (Sfftg a e
TGN A S | GO 2O 2N (AR GTA Ay &7gs 27 | 8rge AW Sfewra
fifeq «aer faazreR wikg a2d I GRS B 1 @ 4 GFREE PeaeEs S
2RIfee =7 | Tfewa fRfew ted Qe @i fBopa siapee v e @8 ARl vetivet
T | Sfea feea Weea csteeen foea e, Soita sierafre csieten Soitad e «@ae
Tfema TR Qe Aefs swideee o a1 e @i e e-ifes 23

Af2e Qe GFRAT (AT T TR (I 2 S=eed | A @ et e sevas
Tfem sfza < 271 Sfew «ifF ¢ e g awearer S 99 [Keaiz [eE
FECA | @3 Al @32 AfTer smid TewmF FS APCS 203 EIENE a2 [fFaraeE
7 @Te 2@ ey #Alf @32 Wfere wae Aifaze 338 Jgesid | e e A ¢ Wi
e ifFe 2w wferad afFarn FOEe 0 M TREw (ST (g «ade Aeme
@ted A A A Ao P (i) Gt AW Lol =1 Al (@ tofd A
Griee Freae e e [feq et (ofitz a1 ST SREN (S0 A (I
fTeae (@1e e I% 2@ It e Ty okdife | qoey @ IR Afaed Sfen
QIR 9Ff6 Srore g7l R |
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AN 8 Af¥e sl 7fd924 (Translocation of water and minarals)

SEl 2CO17TE AeTAd 8 FIHA TPCE [ FRo! KRell (iR | wfenad afewr Sfew Wi
(AT T M A IR S 1 AR R LTS @ FIE(B 27 1 2= Sfgm w6
QT AT A A58 iR 0 | G A 2% e oS =i el srfs
(AT e | @ R S @fdte (olvEl [Pl wivce #1901 (PR foesaF i
Q3R “Alfre rdigs A F9IE 9@ @FT (cell sap) I 1 AR SN T (A
Tfetra T 1 92 Ao Pl (@FFT (AR ©f Ted |

(FIICTT ACARY (Ascent of sap)

T4, 2 ¢ e #Re (iR 01 @ (@ [iew Al eond & & $otEd e
ToTS ATE | A2 AL (FICE A AA2oe Bere ATE | (Faa “AfFRZeNE Foret ofet
41 T, Wbre A= AT @ AfFTE AReEr TN (A T oAz Fe (TR @<t
TETT ARRZ T (AT AT (TR | @lew Qiest S, ol @ 2w B T
Af @32 Wferer ==el el @ ifsReed JFesld o Fid 1 R e eeiifre #Aif «3e
Jfere smid wfeRe aAfeaR EEN (@F 2R (@I A1 @ (&I (A0 ©f A7 o
AR (I TR | GO (P (AF (FICA A 932 Afefer ML beICs bere QI Yo
szt 5o 2 W Fitea “Afqaze Fa (@@ ATSIF (TR Sy o= |

@LEJWW

IS Sfewa 997 SraleTs A |

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

swfe: g3t o vy AfT faw wite
FES (O] FPI 1 =T FfeT e | JorR
Gfo ore Peperomia Tfgw QITeI o
@ A AMCS G ACF | @ G
@AHLE FESE TBE & (@04 W8 AL
AT (AT A T AR (A |
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U, AEFALCET BeoAifres 2wiedq sifsazd

COINRT WITa3 (SR (¥ Sfen wford owfers i aze @1 @ A &3 e
T T JCFA A R “rore (A A 1 #ATel Feaneiecsad afeay @ =
R T | TR THFISCS @FRAAEE Y (A 7S CO, G Wb (A 2® #Affera
T FAGO AW T 21 @ T 4w Sfemma few wieret vea A Sfema
Afes FH2 @ UMy IRTF I Y ARFAR O AP FIer SRACAR 2SR >
QN (AT 1 @ IS A Topg AWy SRS AT, EFoeen Sfema e [oey wizets
s ACF | [on T qR IS QU8 FIS (- (N ©fe]), & (@=-75 =) R[eedt
HOICOS (ATF- FOFARN) @B AW &N ACH | S [ (A4 AP TL2fe
v Freied Sfences ey s Afkaifzs =2

GG MG 29924 (Phloem translocation)

Tl Yo G2 Al 2RI (AP L SR T AW BB (36 g ¢ FRE
AHARRTE AF ATHF | @ FIGD (FEEE Toud I AE | FEN oA
FEART oA YR | NGl (SAR @ AR FAYR SRETTPR @2 ERITNR
T | IR FTowe, FSNF, GRS FETFIRN € IPoHRA A | oroma «F
(AR (IR 8 2Ie &P TG (F1F | FHEAFSN Ga qHHF AN 9= I8
2 MR IR TCS o107 IS R | OB (SR VS| el AbEfs SR I
s 2@ BRfAa TCol PR GF I | GF FE AR AR0G2. AT (@ (AT G
(FIT BAGE FACS AT | AoPIA @ FTHTENCS FICENS AN APTR(F Wi T 20
T (25 T, I3 AW DA Y T06 | QW AN FICEAS N W, O3 LAV 5D
(ICT A |

V., AW (Transpiration)

S 2Tl G T S AR A1 Sfen eigiTe Y51 M o eaear Af crEe e
eiifre fife wife sy @i Sfema ffon tafke FRRcR o 7 201 SR—kRS #fif
TRema IR W ed I A2 (@79 2@ AR | AR 726 Ofen (@ *[qog
AFAR OF IR ACEF ML APFIE 21 ([{F I T, G612 ATWA Al ArSTAD
aAfFa @ FEd oF I WO (@FI QR NG q0o, ©iF fofare qma foq it
% A AR, A AGTHT AT, [T AT 8 (FFGPeNT 2w |
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(a) *@THT 4™ (Stromatal
transpiration)

e, IHeNT, FEE o o -Afere 7t SN
THREE (Guard cell) @T® @F @0 TH

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

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

transpiration) O3B I AT

T Afzggee [eaa e Areld Tota 9
e feeBeTe oieed At 1 @ WA [Febwe qee 1 [Feibwe ov wea g+
JIPICH B0 (79 =1 @ AP Feogeta eiama e |

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

Tfem oMl I 20 NG AT (O G ANS 2w 6 1 GEGETET oo
(PR ARSI At 2TH IR T AT Fg Al A3 @R A 1 Gt @AFBFerg
AT e |

o@ v.08: @ @EFBEE

YT T SIEAG APFICS Sfofag A I§ FC &G @7 T 5[ e M e
271« fFA TS dORET o fFToaAe | iR IBRGeE e o T4 I,
JfF doRT 8 qoFedd AORKT |
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(a) TS AP
(i) S Y@l (Temperature): SIANAE SO & AT IS GO B
S ©itel #if sTaree AT AHeS 20 It I drave alfeal gaifTs 27 1 oreEa
I (AT AN AR (RTINS I AR | FE ACIC TS Good = |
SENEl T (SIE Ol J[eE e arvmeTd 29e I A |

(ii) AT TGSt (Relative humidity):m@ﬁwwmq GWW"’T
(RTFIOR AAeF AT AFHFE THe! I | (&I G GHAFIF IYISE A
TEARR® AP NGS T YROFAOE G ©f %% 20O IICd | SR I SR
P! ACGS IYNCER I RIFIOR & Uff g 20e AR | | wwe! I 20
I SPTFE ACF 8 TR &R FAo It g ©fds 20 IR TG 1EAR T
TR GFrFTel YRR @ | S SRl I AR ATMCAS 2R (@@ AR
@32 (I AR T T I |

(iii) =TT (Light): @Ntens SoifFefore “aey Yoo IR, T AT 2 I AR
Y TR Y T AR G2 A T 2 AR | AR SRS & A
RS I T | T LTI TR SI-AN IR | A Sfewecad siewrar
I e e el geife wu

(iv) ISR (Wind): ACWea 0 Sfeia SiRfeea I Bfe 2@ e, o @3
ST 2T FACS ACE | AT AP TG Y G0 A (7 ¥ R 2 K I
AR | AYLRICIA T AQYCE ST 2W G2 AGHCY BIF 708 | T ©GF 2
TR T ([ T | G FIECC YA SIFOC AT RS SRS 4G |
IRGIA JHTS APTSIA 21 ZFT AR, T 2T I AR | S IRGIA FCH (9T
e fea I A G AT TS (0T AR |

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

(i) “TEaq AWl “ATOT Y, WS, o7 G TP SoF AT BT OO
% P IR |

(iii) AT WAOA: ATHHAFE ATO JC B AP 2T (AT TR | GF 3O
¢ QIS B A AT NS I AR |

(iv) S AT SR SRS 2ol ¢ FIER TG I WCH I3 I (I
AT RS (AT I |
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Jie:; arme afsan Bfen @ i IPIFE (@9 I @@ O A9

ToATad: 5T O35 Arow Tfew, USs FIHF (@6 I CIEEIC Jjial, o A 54
@32 HAfaie set feg #ife |

AX(S: 23 TR e BRTeR Soiw T e 2@ ¥ 5 sifewie sweet if
(o1 Tee 203 1 g1 63 #iToPTR GfG *I11C GTeatices el e ee ol e e
39 M 9ibte @23l (@@ ed M 6F Moo 201 (T A40e 2@ @ fooEg
J® (F9 2o Al FBEF AP FICS Al AG | @
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S{THY: GF B #F (741 ACE, CIENTET TR =y
(TORE A ifed 6T e ©ite @R Sl
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(a) Btaa Sfenis @3 Steoer 20® 2(J |
(b) CTCETE T U SIENSIE ([{0H IR FACS 30T |

AT 936 &f® SIS SNS= (Transpiration is a necessary evil)
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QIR B 2T | 92 BT T Sfea RN Fge <Nfye #iifq @ Wfer a1
Ao +f7ifes 221 @ BitTa Wbl 20 i Cigel e AR G AW eFgeng S
AP ST B2 @ I | AT FC A0 FOTRFCE [ b1l w6 S 27,
Tl offe CeiTCe AR 0 1 Tfew ArameTa M9e afsfae Aawes M eifve sivxfe
TN TR AR (FRYER SIA@l T2 #Hea e |

e, gl W2 efeafs Sfema 93 @R Toie FaEe W7 g wsR ofiwle
ACCR | (N A1 (TN (BT LTI A A 2 (@ 20eT Sfeens ey 2iif
feerd wI5fe 1 e 1 9 T Sfewioa Jgy 20 #i1e | MBes «fifva Q5o A e
I 2@ g ATWA 7137 0ol BeICe AFW | & TFREF (G0 &4FFo Ao G I3
e iret IR 7 1| AT TOIE LTSI G2 B191 96 201 A1, e wfonae
N R |

GTSRPLAR F&T T, AT [ T« FaCeT8 @3 lfes?l Sfew ooy sroei «sfo
FRFA | @AHCOR FPRITo e [Reeil FIM6A orvacs  dREAR Fhe  (Necessary
Evil) 7ty wfefee wtaced | o e [oitg «ft Sfencs e ae™ cvea gfial ¢
TE TR T AT ACgS AT alfel Sfewd & afe e |

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

e QRAMIEH T | @Il Wey a7 (M0eR @ @]IRe 2GR (@I WHEE 9
7y TAMIT AILAZ I | T (LA I (F1F A A2 T AF | (@ S@d TG T8
afsfre (rraa fAfen wel ¢ 9o 5ave 07, ©IF 9§ FTToW A0 | @ OE TS
AET VY2 AW, SRFCT G2 FEF 0 *W (MGRT OF A (ATF o S AfFifzs
B

TRMCE AT (99 G @2 AR T AN A, FACN @7 A3
T 411 @ LA RARAOUCE Tm 2T 0H (Close circulatory system) el 2% 1 31l
MR 78 93RS SAfEsed ae W@ 93 NEE A SR e W AN A | I
FLIRAOCES ¢ Y A @ PN,

(a) 78 TP (qeed ffen weet P itz |

(b) T3 e TR AT VYW @R @A [{eF e F@eezg A
fee F4ce 2
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(c) 78 Rfeq el +fFEwd T@ go TMNE @ ACN ST S@d Toal TS
AeqeTow U (@A Srs)f 2ters @ Asee EBfS MK |

ARRRICHCF AGTS Y6 WL ©is) el 2, 9 729 ™ (Blood circulatory system):
e, quf, foar @ (e fem A «<e @Rere® (Lymphatic system): @R,
A A b ffw afes |

V9.3 §8 (Blood) O
78 45 P, 7 AN @R TG o L) o ‘e
smief | 7 TP, R, oo, awfer, i L0 "
@GR IR Y GRS = D@ﬂa‘} e@ﬂﬁ ﬂﬁ

e AR P T R AR R L) EGO e ¢
R TS AT T Din 0a0000% D |
0BT TAWMI 5@ v.ov; TYTTA TG (7 T AW |

T OF A OFF Q@GS B | T @R (RS TS, (09 TGS ¢ AIG
JAF A, Ao € FIE 08T Ol e

(a) 971 (Plasma):
JEA TN O G TFA A0 | RS AT oA & 55 Ol TG | TSI
LI SomE A1 @wiel 91 S oy callfBw, teReel @ AN wied 79 qArge
PR ACH | @F T @ AL AF ©F 2
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(ii) geTe

(i) "% F& HiFN

(iv) dfee 71

(v) feBifsm

(vi) I

(vii) «@f5afe

(viii) F&7 *mief @w: FE TiR-wHFET, 2T, Tefae Abie Tl

ORITT FHACT A ATt G @FRiRT, GifeRT ABHEIED ¢ WNBE @i A |
QI A RETE T @42 FE O A @ 9rEd AtE RS 27 @32 F89eT e
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(b) 1T (Blood cells)
T2 for 01 T Wl W, (@R TBEF (Red Blood cells), (4 T
(White Blood cells), @32 SbiF<! (Platelets)! AWe QT 711 (F9, O ST ASHF

foq v.0q: AT a7 TR

TG SR FAF AL Qo FE QAT QS e 09 TP A (RS 2R |
T QYA T QTG TCO! TS e 7 1 (B AN S 2fBfers |

(i) cifRe TEPE: TR foq <=
TP WG RS TG TR
A @1 Gt eI wifere sAfra=ed
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U MR RS eI i ans
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«f5 (4 I (BT &I 500 7 @ 1 AT G AW A0S @NMfeS FFCP TN
AT | QAP FHo (R (IR FReIeas e @ Qe | SN SR
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T4 (7R | AR 2R G2 GORIH Taead & (el e |

(i) Cy® TR I FTEHIZG

oS FEIET TS @ IR @2 1 Qe RemgEaken g FeFarRg v
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(iii) =Ypie=t It TN
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FAN T (ST QAR A @A B B v.sy: wslost @ae o7 @rwia wfaae |

0y



0V

i e 383

Tree*® 2 (FCB AR, O EIRITHE FYpFIoee ey 2 wffye =i g7
FCE GR QTP (Thromboplastin) 7N 2migf tof 0 1 @ *Wi<fseen qeea (aifba
i QR At s Q@ e W wedeR @ift- FRHEeae
TG TENE A T TCE TNG NG LA A0TT 0L o1 FIRET GFLACE
@A (2B, T go JoiF Wl Tl erge w1 @ Fo =IE =6 A @3
TEFAN I I | OF ¢ oL AfFAG Awe wioe, @ afFmm oo e [{fey w@oew
TR s g2 fSEIfNe K ¢ FHEhEm SR wite A |

TS ToRgg Afeel IYpled! M AFE FATS TS TN T A1 FE AR AN @G
T SIS 2T |

@) oo

e 7009 =IO i @ 579 Fl |
@fT® 8 (S TIIET N0 AN -
5y RS T Cf© T
(a) frSfsm
(b) @I
(c) feeameantas
(
(

d) R
e) IS

EICERQE]
Fe (R PR Tomi 1 «ft (e [y S wed, @
(a) wfEten ifsqRd: ¢Tike wecel wfEfRaiaame @i wieeen vz

IS

(b) T SIR-FHZC oY TS RGN T @RGEITe @ FHE iR
THITT TLAT 2, T GG B FREGAHCA ©f 2R IFCH 1 AT 93 g
Y M FAPEE M (MGRA AR ([ I (A7 |

(c) AP ARRRA: Te ZLPTe, SWINEEA! @fTe, bl T (10 ARI=R I |
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(d) SIToa TSl TH: (A2 WG AITS MG Awifre 2021 qre 5 [ ey
ol e Naw o % = @R ©f e NG (MR @ =few 70T | qeid
(2T 4@ ST el Tl 27 |

(e) T80 AWiE frers: 98 MaR T Frowd 5 Mg 92 I W f[fen arew
WY G 387, 3Tl WiTe ¢ 1k Tiz-wizT fRme faeie s

() Zae AffRza: zaee AR afers ot @ wqee to) aemfas s ar
T 1 Q2 T A A0 el AeE SR e weel Heeifers 27«3k f[&feq tefe
T Jggei S #ie e

(g) GI7 AfSTAIY: FRE 2FNAT CFS TP WG &fST M2eE T
IFAA (A T I | WIBAMG @ WFGrTa SLAMTH LT T8 (A6 (@1l elfscary
FIo! I |

(h) ¥8 TG JL: (T (I AL (FE (A A T8 TG AATS AW I
IR (A0RF FETHAT I I |

©.0.3 F1C o+t 1 T o

GFE AT A YL @ T AE A, O AR g 7 sAfive 1 cor
9 7% G areE GRfeHma W ¢(ars “te | AT g7 A JT g 2 @FFLAl
T &5 S ATACT? SRR A=l @32 IR M el ¢oie (@ ffew e
@TifTs 7@ FAFR A G2 B AP Y2 R WIFGCEA (antigens) A IR T@ACGT a € b
VEACTE SIfBAMT (antibody) A1 @3 wpifbree W wifGafes Soifefon T feofe
IR RS I o7 ot ot 1 I GTF Jro g e | K@ Fhet peeseAaa
1901 M Weae A08F AR S ©f A, B, AB €9 O— @ B roAd ANp<el
FEA | AGETS GFG 0 LA A AGI GFE T AF |

faeoa sTface wued Qo Sifeare «ae wifBees SoifFafe il 26 :

I YA iferad (TR TWRIWR) oifBIG (FEAT)
A A b
B B
AB A, B 3
@) 3 a,b
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QI B ARAce 7cg (e wniftrem w3 wnftafen Tetefs muafe 1 a7 fefars
I FC YATE GO 9 FAce A | @I:

g7 A: @ @fF F6e A IFBeem @ SIS -B SHfBAfE (T b IfFFIMT) A |
g B: @ @foF 708 B SHIFGCeH @ SIS -A SHIFGIMG (FRTFC a SHFGAT) AT |
g7 AB: @2 f9F AT A @ B IFBCEm AT QIR (P! SHIFBIME ATE T

g7 0: @ @R P P IFBTEA ACF 7 g a 8 b =BG AN |

O SIBAET Fee AT, [ T Wiftrad A i Face vy, o wWifoees-
wif5afe el 2@ a2l 9 @M G Ko 200 @ | &) 7K oo T IR0
(G IR 1 (T (I @A gl I 2 A (Wfe (enifee Ffare fifzrs A wniFoee
IR) @I (SIE IYF A@A g7 T B =W (ULR FGACT a WIFGAC @CR) O=ee Qi
(ONIF IF T Mee 2R a1 I e ORGE (SN A WiftreE (ONE IF a
wif5afEa e i F@ I TP e @ 7S A | iR ek 08 @ WifBee
PF O A o aveia afrer FEiva Fare T @@ ©F A0S Wold WIfFBreTd
At FwfEe pfBares a At 1 @B Aied &7 fofe I @M g2 IF 78 e
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AR{: ABO AWSTe Cad T YA W Wl @ SFeix Siferet
EISEE @ AT T W P00 @ | A A (ACF T A4 FA0© AI

A, AB A0
B B,AB B, O

AB AB A, B, AB, O
0 A,B,AB,O o)

THAEE ARG o TR (MO ARG 0 oo FRMHIS i 719 Qe Aces Ifes o e
fAte @1 GF I W TG T89Sl (universal donor) | AB TR I @I
e 7T &2 FACS AR | ©I2 OIF FIGHI FARS! (universal recipient) T 2 |

aigfae ieefaeE Feme Fgnrel F@l Fem FeARred CIF & 90! AW
T (@1, T8 Sifbraca fefere @ifdwgel 419 ¢Ft@ ABO e F&ifas gesd
S A WS TR SHIFBCe A, @Y CFARCATE SRR FI=e BCS 21T | (T
G (Rh) 139, T I G019 SHIFBCE | DICH A6 U3 T3 TS AT ©Ied 90
+Hf&foe o 7 AP I @SS | @I (R TiEF 1 New ageons 78 wAfiereeEE
A0 QRS A N WS WP A BT AT | ©1R ABO QLA AMNAN (I wigAe
*ArF e W@ ¢l 5121 SR @I WFAE [RESAR (6q 20 A0@H YA 2R
A+, A-, B+ B-, AB+, AB-, O+ @32 O- | (FCI0® L7 A68 (ARG G FHFA SiIfBre
3, o2 @t “fEfoe g @men A g Afafbe g 7 @eifbe Qo @eat T 1
RG] A0S IS AR Hreread (e @2 (minor blood group) AP T&
“AfRTeRTaR SCT ABO 2Pk @k Rh G123k @3 =Im=iif* @7 T7ifoR (cross matching)
NS GG A T ATOTETF, ACS (el PoPRLER A Giverod e 7 = |
ORI, T& J2ol @F GRIIR0S TGP @R (@9 G387, @AGRLA [, @A
1 Bepifvr) TR@CR iR 71 =¥, @1 [P o® Face wielR aued &R 29 (screening
test) FAGIS G |

Wi 8 Aifers wEIHS!

e, oA, *EOhiee, diFfod qrit A o @I IR TJoiE FgwAd 20
(MR A0S Il SepeFed T IR 1 AT §F FAE T @ TeT (R TS
“lfemeeeTeTd e 21wyl fefere @3 T@el v TN T @ (e O
TR 78 e =1 Ses F@i b IO o G oA 1 TfH WP &y
Jied T AP A FC I NG MR T T @I (A0 &3 FACA = | (@Al
Jfea MR W W ARE (AF G TS &A@ FACNR 2AfFACE 7@ A (Blood
transfusion) A1 @6 4B TIFF FeIew JPA, AT FE @ND &l T W1 SE@

R0RY
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(I TPRICS2 @I A0 71 € AFFS AT T I 9F @M (G029 (@Il e
1 e PP AFO T 2 FACE! TH® 73 1 Hrogw 7o 71 wioere! S 20 @
GRE o/ 26TF A QAR (@CC A1 (@ TSR S5 Ardr, [fES
29y, SOEE e IR 2ACad e feraaifka fsfe zexn geim

RFONT (@A GO WROw G S fofere qed AwieH =21 WA TS 2,
Gt SR T & G ANGT AR | (@R AL (I [ (718, ©iF @
SR S N 2R WS ARG T G TR PR (AE IS AL A & G«
L (IFIRE T 1 gl Tl AfaFefers aeetes el e =3

A TN T G TR I | qTS TSR T (A O = A aFE P
WEE M2 (A 450 M 78 (@9 I West (oxw (PIeT =pffRdl =3 <1 ©iF (iR elfe
CTRCT &R 20 o7F (RS TG B FACS AR 1 (AR (N0, (FICA PR I b7 7
o 79 YA T A (AL AON (FICT G =7 1

JEC TGN STHIAC Il T3 FH0YD (6 J0R | (N (@Teel ey et = feeiw
I SR T FH0F SRS | TS GPTILEeT T FAA T e rell
3 OIfe SRR T 2Th2 | STeITed GoaRl T < FIA IR &0 TPIE AfKS
qAR @ Ao |

v.8 T Ao ¢ I\

v.8.5 LTS 4o

ZefAE T FRHCEF AN T 92 PAFER TR SR_PLS @36 fqrapieisia wioll we |
aft zeeoif® e @ e (e SWAfes cifd faem oifee 1| zefie cifsifea o<
ffed =W T age e | wfHe-abid Ats foat vew, feees a1 ufwfear,
TYPed qf MRFICAN @2 To570d I ATOIFICI |

3IRR$7s7 (Epicardium): «fS LT @E oy fm ofde 1 @3 ~safore fweeim o
A @3 @ At 5o ey @i |

TgPoq (Myocardium): 46 32707 YR SO AT SR 6 | b AR
e e @ vost oo |

65709 (Endocardium): 4f6 0@ oo 7oq1 e es AERE wored W
g | 43 7oA FRPNTT FoMBFEES Wige I A0 | TRPNeT fToEa o7 Tl 43k
@I A ©feT™ (right & left atrium) I @3 6= AP Y5t B G3R A e (right
& left ventricle) JC | et R6R 2D QARSI #{ee], S ferezs &bl 731 wiferw
3R TeT AT SFEsefer Al G SFesfeTd Wl M 2Reeia 52 AT |

Fl-5, GIRARGH- 53-do @/fe (wife)




28Y

Zeftes Toy wfm ¥de e s
@ femed @i, ©f @@ A ITH FAG
T OeTe (valve) f FADF ACF 1 T
@ﬁva«wﬁmﬁﬂm@%mﬁﬂmﬂ%
RS FEFHE oire M JafFe | eme
GFBOE AN e G AN fery v3
ARG AT ©leTo (MG SleTS
e “Affoe) e safre At | T

8 FAGAR {N(d Y TLH@PE FAMH

TF | AT TP T AT 41 T8 ferm srfers
OF3 M BT @R O (0! T8'8 Sreb!

e 5@ @S #iiea =

fo@ v.y0: T Zefres

v.8.2 2fotsg Wi T8 NWwiEw Ao

Nl GeR (SR (@ TR GF AR Trel IS I 1 2SI AL @
2PTEe e @ e T 20 1 2RNSd QAN ALFO @32 SRR MG AR R
TS @A TS TS ATF | 2T ALIHAE & 2 PIEOE @3 AT @l
Y TRICOE | 2T A PEBE-SRIGHEE 3@ 2w (heart beat) I |

wfew ¥t ediifrs 2@ wAEe foq o (@ T8 T-PIS o F@) B TR
foer M FRA TIR-OIHIZT I TS TF STt AT 6 | IR Al AT ==
foer i afsce gg e I wfem ot ea |

wfe f5d Heod 2 e gfba ifdt eptifae 231 o3 vl wfew-feee femenes
GIRFHIIT SleTe YT AW @2 T GfeT™ (A0F T TIZ-THIZT I I8 TIF o0 2=
@1 0 @2 e AN o™ @3 AN T ARFIC ST YT AR, O I Gl
(AT SAHEH Ig TS AN T &t I 1 @ 7992 Temofeet FAAw M 3% 2@
A1 GF T o1 (AT T G Aoiew 2 FA0o A1 1l 1

T3 e gfb Aepioe 27, ©3F TF o (AT I TIR-IHRege T8 FAFIN 4N
MY TAGET A I 1 G4 7§ AfReaifEs =11 e @2 s aw fem @
SIS T TRLW R G Al (e Af<Ize 270 @2 Ton «ufe wdvmigon
FAGBCE T4 2@ T 1 T qQ 2741 erey feea wipics ot 711 goid zef s
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i) FemrE SHIem
foa .58 ZPTT TEIT € TF AWEAT *Hf©
HTHNE FALFIO G2 AT T 98 T AfFa wapzs AeF |

Zefited e T8 MR SEA A9 ol T | 9T AR AFRIAOCES T2

A6 AE | ZRPST ererEn el [eg A @2 SRR 8 fEreEae
AT e 96 A

v.8.90 F4IRRF (Blood Vessel)

@R e foog M 78 adifze I e 77, oitF T 1 FBAIRS! A= | 997]
e 2L @ @meza e T we qifRe 27 3 mezd [fen @i @ @R
fes 5 et 1w, agfe e e fofere wgaifzs A wgafe foa «@ma—
e, P @32 (ST Sifere |

(a) w=f (Artery)

(TR TR MG LTS THIA FHGTH T ZAS (AP AR MT® 27

O AN I A @ @7 Jfegw | @3 Jfeemdd awfw 2T e Twwan
?,Oi T TR IHETS T8 TR itz o |
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(g &bl for veafaf* S, Tar-
(i) fefe=t @I (Tunica externa): 9t oo @AEF ooy e Cofs 12cas o7
(i) foSfe=t %A (Tunica media): «f® IS qeAtRS (o e Cofd M 7od |
(iii) foSf =t 3B (Tunica interna): @6 J9e waat %‘ffﬂ o teft fooma =oq 1

g &bl g ¢ Fafoiam | axfare SAGH 4t o, 97 Jfersia 71 e
ATTF ALIIHER TE R (RH-]C I NfIre T ©A0ed ol 27ifee 271 «qrs
g o A 2effae 271 <fa U2 =ife g AT MG We 0 | G
fooq TRz, NG AT, dPRe «e FafessFel A mme agm
2YTeF IS LNfed TAF T @0 MG W Sged 341 AT |

fo@ v.ye: [fen wata 7 Az

(b) 1=t (Vein)

@ e M I8 Meed ifon @ie (At T FE et oima M4l 3ce 1 @ 1 g
TSR AR (A2 BT AT | PRIt Ar<iRers (qed [ =1 (FHFIf (A =es
T qR @ TN PRY Al @ H i, THfE, wrossiw fel @3 s Afere
2 2R frea oot | FRIR @bl g oot for =e=ff*% | e e a3 77, I
Feferaive @ 3 (¥ s 1 arg [fereid @Ff 59Tl g FAMDBD AT | FAFA (AF
et ot RIS =Iel oy 917 i S S-SR g sified ea e e
T | FAFAR (A1 SRS ATH 7@ TP (AT T (ofiez o7

Ty, I ¢ i1 Torwae 0 AfFCE 8 A TR-SFHIZT Novl AF, S@ AR
T fom =1
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(c) = wifert (Capillaries)

(TGS RETA 0O &S 7 T (A1 TR 1 TF (S Tfer! 1 LS M ee)
QYT OF U Faod (Al G2 IHMCE FaoN HHF T<F AL AT FCF | T Ko
-2 o8 20 S0 S TR 20S Hed (S Afers Afaere 2w @k arefs
@R ARTET I A | GWF DT Tof® #{Test | a2 “ffoel &iblF (ov I A0S
TIPS N g FioF AR @I AT IR |

foa v.ou: TRmE 78 AT
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@QWW

Fier: g 8 e T oidw s

a5y qf REll
(a) TfG @ "
(b) TS
(c) e Agfe
(d) &b
OISNSERIGKE
(f) s=iifos
(g) w2

V.8.8 8611 (Blood Pressure)

TELNCRS AN AT M @ B S 2T, ST TBI1 T | 7ALST Ao A1 DI
TR ANE A TR W@l FAGE 2P | GiF PIEBIEre 5191 (Systolic Pressure)
T 1 ZESH (AFOTH FeTF) aoTel 1 SRICEE S F@oI7 00 T AT |
O(F CRIEOIERE 517 (Diastolic Pressure) ¢ |

v F@iel: DieeTwma wre, s e

FEHIE S T TrEd I 1 2B
THA G2 ORI 771 | TEF TH bI7CF
eI (Systolic) Biof I, F @ =
120 EGR AR 7105 | FRBI#IE SRITEIERe
(Diastolic) 1% ¢ 1 @2 BI%if6 v W= 80 @ v.ya: W A TR e

et sieens fes 1 92 s1eifS 2efeites b faba SRl T weare 4% 211 yaRee
FEOICR AT guferare A AT 5% (Pulse pressure) &l 21 AT TP

GG A A F@BI (Blood pressure)
YRS 120/80 REANGR oW g FidfE | N \!
Sy 24
<
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G IRIEEEG N

LY 2T FfeCe (@6 O FHWEF W Afe WA 60-100 1 2TST FfeCe e
B0 B M@ 40 AT @B @9 A IR PG E (Sphygmomanometer) 3
el R[5 Trmd AR FVHI el T 1 92 TG M TRICHIER € Heiks 5o (e
Z@oiol el ==t T

@) oo

FIe: N (ONE Y, O, @R afs [NAha AT e st Tt (it \ee 29
TR IR G 2ol Il 1 (&I 2o 7% Iaz 7 & 99« 2@ ol
I <FCA

T ®bI* (High blood pressure or hypertension)

T FTHIT A o ROF o) T4 71 [y P2y o Fesit @l I8
FEAIR e @ e OO [esw 9 T TNy | @EEe 2020-2021 AT ST
Sfexfa Wrs @ @ AFE Ffema e @ fee | wfE afEre o e
AT QT 2GR | JACAT @R CHICFA AL P B TH T8I |

T TGO FI? TG DEIGET AN TAACG (A BIo YfS =, O FHIA 1 W
SIS (5 ([ TEHIE TH D17 o7 R | & IR NCa (AR
PIESifers bief 120 WERGR “wma M @32 TRIGHRER 517 80 WffbR i M
@S FfeFe @l 2T €371 =191 G2 FhI7l IX FEl g Vaifsfae (Febifrs
> 140 TUf, @12@ SRS >90 fi.f¥.) 2, ©4F2 A&l ©itF O% F@b™ JeeT 2l |

T Febiv I FIFA: AT 1 ACAA TH D17l AP O O T A1 2
AR @ ACF | QRTS8 TR JRRSE Bl (Tension) @™ (SEa @21 YATCTT SofI
(R, ©ItMd O J@BI7l RS A (Al (7% 1 (MC2F €& @1 (ATT (e 1 o/
3R BRYE AW @ (AT GNNE AR T SR [ (@IEesaTE o]
32T AFE TH @I A (7 | TSI @EF T G @I (Eclampsia) FReet
W 7171 I (oo AR |

W FEHICAT oY N[, [N @ AT (o177 MF T F41 TH I AARF
T | =TT IR W AR, S [ A, IF TFC 41 '8 Va1 (1Y TS THAHIC
T | G A @G 5 e I 0T | T F@OICAT @I Sl g 27 11 qaR o=



S Glafaears

Al oIl D 9T 1 SRF [AR 2, A 50% CHA St FEOIP B (PICA T
T AR TSI GBI 1 26 W 2@ IR g I S5 @l

1 W S R | IS B g SO SR R TG g e g BT N e B R G B G (A
@M e ffas Al ofa@et e cien 2@ 4@ AFTe 0@ | FATF 15
(T 20 TR R4 (@0 TSB! o 1 ©ieet |

@L‘]WW

JIGT: FEOI7 AAF (FE ARE FCA (ST IYMA 8517 W06 =CF SoPRIT ¢l |
Predia aw o1+ (PTebie1/CIiesie) o

TH FWHICIF AfSI: TH FOI7RF ST BIoF T W2 HF-1_G e i
41 Bfow 1 (Mead o e @ =S Sy 9 A R F4 Qe | s
7 @29 (ACF [RTe AP QOIS ARIET T Gfsfdg =150 (FI61 w1el) Arex Tow T3
G Spie] el Ergfe | T F@bivl el 1 Apee WherE @A qoee AN, A CHIP
T AAfaoe

FHORATO], T, I QAR (@I I TCIF F@HICAT @l FACEM 20O AT | 16T
TS ST I, Do AW 9 AeTl, AT I o199 (redq o T @
HEICE O @517 QTITAl AR | FEHIPl 4T (@ 20 TIRiER o[ SRR fRifire @1y
R 341 Tfbw |

Y.8.¢ (FIEEede (Cholesterol)

(PO FIGIFIREA (FEE63 (Cholestane) (AGF TAF G @1 Twfag
e FicEe @it 936 Pl TAmIT 1 (@eEwe fFemea e @ B M
A0 2QIRe 21 A6 o wqa oot @ a1

(a) LDL (Low Density Lipoprotein): €& EI7 (FIEEEI J@0 7Y, FIR

aft zmaEeT IfF AT AT MW TG 70% LDL AT | IR @3
A s T

R0RY
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(b) HDL (High Density Lipoprotein): €tF YRS O (FIEEAE o1 27 |
«ft @R JF IR |

(c) §i2-fePRIZS (Tryglyceride): 92 (FIEACEHFS b R 68T YIS AP
@ FR-fRET O A difds 5 wedr FERRs (A o 2
T |

e ARlICe 968 (FIEEEAEE A T (R 2

LDL <1.8
HDL >15
Gi3-fopaize <17

S AR (FIECORE TAPS O+ e e WL, B2, Riegss, s/ 13e, fox,
e 3 o™ N SrELwy |

@ OB (FPIETCHACET TP (GRT I A0SR TCo! 2T [ @I AW
SRRANEA TG 23 | ZefHed @i gufaeitg 5F ot 2o qufacs e agaaie
7 06, T 2S e afEem @2 QWA T AT Fhoa™s 2 | T S I
G FIAC 0P T WJg® | ¢ TPRIE WG (Angina) I 2 1 GRS G¥ferat
M Q@M B o 2071 F@&R LA™ 2 TCE IR TACIICIR A SR (@S
[

FIACHAET e TAifet 8 Jr2le

(PIECEIE (FRADIF Cofd QI T I16 3671 &Sl (FIEF (el (Permeability)
fafy 3@ foy waim @@ 2@ fmd 6@ TR_mMEd &0 2[/EN G Ge @
BCRICE (ol TR I | WEEAE ARG 270 8 {2699 (ofire (FIEACOAEE
RO oS TR | FIECERE e toft F | T SoifAfers TreH @ TErEsad
@ B D tofd =7, T Fed Waw fFeface e fSbifiE p-a3 F1eR oot s
T G2 IR A0S /T AT 1 (@FIEEE W@l MR e g@dw o= (A, D, E
@32 K) Aot el I | FRIIIEE RSO & (PIEEFE SRS | (AR @il
AT FPAR ML (FIETCHFE PO HES |

Fl-20, FRNEE- 5T->0% e (wifder)



a8 EIRIEESR]

NI NS (T, TCE THAGR (FIECOT 2AS g2 7§ AR et A
TGS | (PIACE SISy Tome 218 @it «dfo Jey Wil 9 TPHeed
TGN (M2 (A GoPiTe 231 (el (@IErEtaeEd Ndl @S (I ©f welfag Seef
redfelte ol 2T | (FIEELAETR @ SeNv2 *F 2 #fedled =ik (Gallbladder stone)
T “fafo® 23 1 @, (FIEEEIE BITS 908, TAD, [EPRN 29fs aoe el
AN RS AT |

Y.8. e 8 68d rarolfNe 9Rl: el (Leukemia)

I SRR AP AR ARR (FTS TR TN T | Al PN O U3 FS@A
T 1 Qo YT (ML 0, AR I ¢ | I (AT Pl Tl o9
TECPICES I A6 OIRCE (A0 THACET T 211 1 O GFATee qoife [ 04©
TSI TLAMA FAIF FIAC ARSI (RS TSR W2 TYSFIF TAM T (S
A FSEhRE dgd TPl @ qwEe At aPieE 98 SeAme-ReA|
TReRFoaee aFh @9 aqR e d9Fe @ et FHMT qFFe 27 o I
qFeses! | (T IPRIET TOE AMFEAE qofe 27, T T @M 176 @4 I,
WFICT 2R T G2 YO0 27 | AYBFFIT AOIE TS S0 4TS 1 A FIee wices
(olTe! 8 TF9E A [T *09 (ATF AEF AW (F I S T3 FRSE T@Fa9
T | GF2 IR (T (FB (RIS #AR e Wit (7l fits A @32 A 46 i 2@
T TITS AN | g =pey A ififere S w el ewiEd et @iy,
IR QM O3 e VIS AR (7l T 1 fF7g e 20 00 T Tl 2@Ts
CToITE ARTCE I (I A2 (56 FVCIIAT Ko I, @it aifstany o | o
e Sere I 7w (e @IaRy 7 Sere 291 @9 eferay-aeeE
TReIRFed S AN G2 20 AR R #/e afel T (@0 AR | 9O A0
o 4A0Ta (@Iaa A afsfba3 =refie T FFwre! M FA0e AR/ @ @ 7% | O
e RIT SFRTen PG THeE S S Al |

ofesat : TS 2l SR @ @il A T4 oI 93 @R bieeaT [fve Fare
ARE @ (@9 [T A 7D | AFTS FIFNG (SR @ e afos2i=itag
LT @ @A DI 41 2, S AFIAcen Spicd DA fome! qre | @FT
ferecafmn Te fofeea s (e AR e 7ol T et A1 O IO BIA
(NGTPReT FCETE TSI SFeel Afov2is T4l 78T G2 (M0 I TP IE-(FIRIIE
FOTATSICE FIHNG (PG 2T iR |

0V
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(a) 2T [IGIF

JU FIES 2 AST (FIA! L TG TG T P T92IR I¥ 2 I 1 Agias
T O FRNGT (F1F [FE1 2ol Foa™s 2 | T NRFECAE TGP, I
@FREE e T % =W, @S 9P Qo WG I -1 AT
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(c) =< =1 &= (Freely movable B t:
joint): Q@ e GELAFY FRCE TOHG! '

w8 il T

FACA W1 @ T AELARKT T 76
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(i) I 8 @B (Ball and Socket
Joint): € 8 (FOPAKCS AT
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cAfrem G2 FIOTR Toi7 vV o T 1 dftes (oif¥t (Gee T vy «3e Fafearsre
qF FEE oI T P Si6cE At | JRIRS Sreel (o e Swloel el
T (AR HeFoS =, AR Talo A foeat oot sprar fifeer @ epnfas =z @3
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o YR AT A9 8 I G FACS A
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o ST A T 2L FIG FIGT FACS 2

o ST A AT TRrSIEFO TR ¢ «ff (A B L MM W
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o QI IIAY 8 TF I FACS AT,

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

o RIS FEevEiTe HATE TONF o, I 8 efeFa I Fa0e AT;
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(Vernalin) &4 | =0l <1 22, GRS 2O TR 2 I ©f 2f@qarsl =Irefhe 2
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AFER 2T Afonae @32 o 9 29 (@08 IR | AS2 Fel SRAMCAS «F A2
TECR | W AFOCF GO ZA 77, b (iR PRGN (T A=l
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AT (AF 9T GAER G IR A fweife 27, T9 el ey Siegiw 2@
eF 1 93 WS et | aifgdien ke Sfoma i Jew AF, S@ s,
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SNTAE (T2 BT ARCICTR Sl ST SR 0 | (ACRA I8 @ole Tl Mg
AR @92 (M02F (Tod 2 Terede oAfd | YT AfaE@eis Twiee =@ @i,
N, TV @I TN — QT AR (G1Y, T, 7, ot @32 g aeeiedial qyaiee
Twl#al SR | SR SWeredd AREeR Swite 20 biF, Sif @3k [few aptRiee
TG G eI SR (FEYI ATE TwiAAR S P 9E YR KA TP
g R FEYA AYCS SIeAl S I | 93 SIeA| Werw (<fitg, wFew e
SIGRIR (A BIARY) 97 MG (A R &fRTe Ae Qo qR (&Il IS FA00
AR A |
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30,9 JIFoN

ARew (e2d Afoq el 4ae OEF W1 AN I, (MGRF [y 9w Sl=al 32 I
O3 (AGRR TP Ael e AfREeTd e 0 T S

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

%0.9.5 (]I [N (Central nervous system)
TFew R (WY (A FERIS) w @@n Agen ofve | aFew FwElER W
AP AT |

Yo% (Brain)

RIS AN (FQR AR OE @ e 9 FRMBBE N TP FCF, O F Arow
0 | Wrew FYeEd A | Whow foa e fog— wasfFe®, TqmFe® g
FHIRITTH |

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

AFSTE T AANFe® Al GG AR T O | PIRGINE JINo®es el 20 A |
CIRRITE T @ A o gt Fwifeid fog | gt e IR fKrons Qe 26 ¢
fqofe <6 | e GifeEe @fFFAE (Cerbral hemisphere) I& 23 | GTRICNE ©F '@ N
ERFEIE W dw AeEe 9 gt o« e M Sege AE, IR AN A
FIEAN | AN EIEE @NPRIR (e TF 9ol @32 T Gifede @FwaR meed I
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RERE SV

o frms a1 IFerd @ wdiba Sofae (06 o1 @t (eeteET NS oW
M Qe A | CIREITTE IBEE 7o AN FOH | FOH SR SR (TR
i =fde 1 @7 72 1 O FEEHT T T (@ WOR (Gray matter) A G W
TS, G oI 7eafs oo 27 @19 TSt SHiE= fca, Tt s1mi qued Weafer
(mayalin) @<= @I | ©I7 GIAE FOECFT MO AF AW 06T 7o Al (26
B (White matter) |

G 20T ATSTE WS (TP AFOIG! QR G2 AT WS HFOICGA! (AT SHoet
@FE | (72 W O AT IS ¢ ofed (@ @ G «ft aswg forel,
oo, T, Ffs, 3, A @ @tz (kg S FEme I | @I Trieie afs
! AR Al WEd, (7 FFe azed TRl FCE 1| AFe AN T T Ao
fq@eq Tif4F Fas @2 FRE R[S |

{0 @>— A=

{ﬂ \r\:”mﬁﬂ

5@ yo.03; Werwa TR

(b) g% (Midbrain It Mesencephalon)

PR NFeCHe TR @A 20N Nte® | @t @ ¢ opole AFTH I IR |
fifon (AT ST TN @ SRESy TH I AGACOCRT IS | T 8 ®Jed
CFAS AR TGN g7l Bfv |

(c) *MieFe® (Hindbrain It Rhombencephalon)
aft RN, 9 @ (geT et e Yifde |
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(i) cif¥EN  (Cerebellum): @ 91'5'@'651
TRfere At EfRces 1 aft T ¥dz qw v2
o f[og 1 @9 AReE e P cmidd wiwed
93 foer@a W oge Mg At | IR (FRs
oif* 519 e, 5eTea STEE A, (A0ad SISy
TH, (A G2 AR FICST SO® (AT
TR fras )

(ii) 27 (Pons): (T QA6 Q2 NPT
TR 0 O[PS | Gff Tgied ¢ qFR
AYF VAR O IR G @ (NGl SRERAGIR
CKT AT FAN I |

(iii) (TG Wq=RAGT (Medulla Oblongata): 4t
Aot TR R w1 qF e e
AR A, Feea s e SHfReie® e
@ |

(NG AMCH (Sel FCABF JF (Cranial nerves)
W (NG SRENRATBT (ACE 6 (SISl FCRIB A/
TR 2| T [ AW WAL, FeIAS, o,
e e g Fe fwd 3@ oRel 3
AT 9 G2 SRENC Weol gl e
AN TS |

TPo® (TP (I7 S A (&Sl [ JY e,
qe, AN, JAIFE, &=, 14, T, I Tow 26t [oge | AR Fee@n, @6
w4 fe ggfed

(g% (Spinal cord)

(A, IR (IR0 S_FLS PRI AN (Foramen magnum) TS 2@ (S
SOOI SO 27 e | (Tgaey 1 FH TG (M FCIGFIE (D00 =@
RS ACF |

CRASTS (46 “Mid @32 PTF Mg <A | O G S e 5% St widie
oS Wi ATF IR AR oo AE PR M | 12 I qGe! few M cgaey
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(ATF 31 (AT EFET AY (Spinal nerves) @F T 1 @3 [MG, 90411, 35, 45, 2© 8
AT A+ @9 Ay T erpfos

[Pl (Nervous tissue)

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

8aTTR Ao
afefs e 45 ot fea Affe—@amm ¥ae gefrs qe

(a) MR (Cell body): ATSITINE, MG o9 FefFam fw e Seame
CIAFR, SRFIFE, 99 o 9 (@me T AfRbe 1 @it ARG
RO, g, ABCNEIN, 5K, BRI, I6F TR 1 fToet it A |

(b) A=TH® SLH: (FHWMR (AF 5 *U-HAEFE AeHS WX 11 Geifwe &L
LAGIGEF

(i) c®ga (Dendron): @FEMERI
PRWET RS TR Fa A0S ALHH
(TG 6T 1 (OAZ (A @ M1 (q9 A
ST (TG0 A0 | GF0 TSACT (TG
T T (AF *TIfF T TS A |
(TIGIZE O 7 (AF FY ©Ieal a2
PN

(ii) =¥ (Axon): @FEMT (AT
TeAT (@ TNl ©Qod WN WA @9
I TR @R R WS
QEE (G2 MR @I ToT WF | GF
WA (Myelin) JCT 1 SFCAR (Y Sl
W DRI Reg '@ I g @3
SRfEAEE M P IRee o9
ISR (TG A ©IeAl (27 T 23 |

5@ Y0.08; @6 fASaw
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Wt vo1fG wffozy w21 WS e
% +7 «ft SAgere f[ivey =P A |
¥y @3 ffoe @ere! ST e Sy
efey AP X5 | 93 NRIEAAIRE Sieelojeen
FfeREd 2F (Node of Ranvier) G
+fdfo | T T wqCEE S<EANCS
I (Axolema) JCT |

O3 ST SWFEF SRNIEE
el « 3 e (Tgizs e«
TS ATCE 11 B R TS ALIPLS
P09 (Synapse) I 1 SFOTF 79
0T | i BT B w9 M ©fbe aemRfE (Electro chemical) “fete
Y O &S 27 | Feiet FeRifzewR A< o e *mid 2t | (@ 936 fTeaeTa
) e A{g oreAt e[ifEe 2w et afees I Am<e! feae I ek @3 (gex
U JR Twisl A Y Sier a3 »fAifee 231 MqeEe IFere AR g3*e [
fCaw TR W3R afslt MSam oy e (AF W TSR Mo A Biepien e
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fTEACTA AL IS Tloal T2 41 | TSfeNe] A AL fT8a aeF el (AT @
AYOTH R (6F A TWRE [FEF (FQR AYOW (AF I @S Swlofa1 (2Rl
IS

@cﬂww

I : G0 [Teaew o i W ffey e fofee st

@5 B #26 M (O I (BIT ACET (T | 7% A AL, A (FAF 0! s
(BITHT O (RIB 20 (97 | (1 G ZCEA? AIEF Sioaieriere oieal @b (A Wrere
(eIt @3 fAoies S3feea JeFR 2 IR (i Segfoe 27 1 T GIed S (=16
2 AN 1| Tt WP =Rl dfefen S zeas v wewdle (o T 2
IR

afest fFat (Reflex action)

Afeqe i Fete Tmisiae SehaTel g9t o T =TT AfefFas @R 2o
FE A > FoeE A TS TN g ATE AN go 6B SwIvHF A (A
A 2, «ft afeas feam w0 ar@ vieEs dfege fFae feme Face 2if
1 afeel i e sl ey frfie =1, IFew M T wdie @R SwiveE
sfefea Ihew e 91 2@ [ERe M fafbe 27, site afess! e e |

IO (T2 FAE T SE[Le b FoE ORFATONF TS AN Fd AR
dfezs! el wer W T :

[T b FOIF A AR G0 TIPS AL S JARF Tmio Al &2 I 1 G2
TF AR q@! RETE IS FE |

SIE]TETR GF (AE @ Tnlofe 1 AR FTSATHR SIHCTR MLTH FYFIGH G 90! (I

TSGR PR L0 SRS FLA! ST S (AF SfGR AR AR OTS Twrl =ity
TGRE! A et AR Mo (6 A AR AY (I (TAGIRE AR P |

IR JYF WIFCH NG @ Tl (AT 2t e |
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AeranrEd] e
e A

fo@ So.09; WRMF afeTS! vF

Tt (AfITS (TR (AR ARG T | T Tl PLe (AT TS F© Sa-w=ifey
RS RIE

10.3.2 A [N (Peripheral nervous system)

AFoT (AF 12 (S0 G2 (Ve FNIIS (A0 31 (@Gl [ €@F 2@ ST 3R
TR (A0 STFed *E o 2@ el =few Aty | Gt G AFeR ATew ¢+ |
AFe® (AT BT IEBF JY GIK, AF, T4, &=, afe, Jauwa, gefds, Ae@t
gofs el FE fFamd 6 (gaey (AF TGO AP AS-epel Bl T G
(Ced A o (AT ISR Tghs AFor® I e I’ |

~AfFT FFSH (Autonomic nervous system)

@R e SAF AN (@I R (12, E1ojtE RSy Arew Ma wAfanifre e
frafee 231 (ezd foeEa Qe @@e: aefis, aq, eLa, aimR Teifa S
Rl Agew M ~Afpifere 271 @ srwe FRweE Toia Wrow ¢ (Tgaegd dorw
A T AT G ACETFO! RN QIR ROWOIF S FOF T S |
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RERE W

WPl JLWE (Transmission of Impulse)

PR e 1Yy e oga fowq o Swmivmt a1 oiwe oo 71w Wersr (off=a |
Afe EIRT 99 @9 2R’ 100 RGO FFH FF0oMm qF OO 20O 21t | Al
@ @ S IR foen i eaifes 2w e (fite oI A ot a1 Tt
| (TS SISO T Smloal ATAST TS Aeifers 27 1 @it Nemafis
AIfere T (oif¥t AeHTo® 20 AT (T | T TASNCS! (ieed foq et eifere 271
G2 OIgA! affers (TRt Gt 91 e 27 | aefeddl ¥y Srefers 2t @12 Sraem
AFerHE e SePTe 2@ WAL, e, m[ @ «Fwa Sgfs et Far |

5@ So.ob: Tmiol FerTTFAN

AY Ol FO FIe T ©f G5 Triggel e @RI T 1 e e, P 2ofei=
ez 132 BfY fore® | T P (AT dfowfers Qe Frvea o1 @A Sais
TN Y SIG 36 21 @51 I 7Y T wFerka vt itz | eem (e
Q SIGA! 217 7 foroiam, Fforrm 2gfe 2 JANSER dtes it Fom @R JoE
oAt MeFive 2Pfifes 2@ 2@ AT A1 Q2 FFEa S @9 oA 2T g4
ST e |




R0 GRS

PRIFCEa S AT *9 O IS B | G ¥ A QA ST A SwrlofeTl S, A
ERERH TG AP HIOIH (SN0Z | G (AF ST Bad forww, Tees
2[gfs 2@ WA 1 FEBAYRN 2@d 20ed dfves (AfeiTs (ot | fAwieet e faca
Qred (A fTHCe AP 1 QAT QAR ¢olf¥ = AL ST o |

%0.8 AW

WA @ fifen eife o qFeaee [Reds AffREm afe <t | @R afl @@ FeTe
T e WY RS 7@ (e ey hgen v e wea iR afte
fA877® @ 4ROTT TNF T 0T 1 JACAR AR T 52 (FICAT T (713 1 ZAC
FECST TG 2Rize 7@ S TR Mz @I ARPIRfR SR
Feife 0, (T TR TP ARDE F0 1 5P (e Sifew i afel 2w
SRS LI R #2701 ST Ter st SN w4 @ A zqe fHgye
20 ¥4 AN w<igs afefea S 2w

5@ So.05: TR FEHMH Y AR afe
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MERE SEM)

50.8.% VAWM IS Y ffReT afkg (Troswat afR) «faffs,
w8 Hge zqea

(a) B2 AR (Pituitary gland)

5351f7 afe 3t Q3R SFeres e @ w1bes | \ft TR gL T
TeAmei a1 SR @i PRERR afe At e [ ApE @ @,
QAR e QR SR I FAECTE doIRe (@1 (RS AR @R el
AifefeRe afel zeErs «@ft IR STRBE @6 1 93 dfRl (AT CIFTEEEF, CIIGIEER,
AZIRAC Twrl2F AW (TSH), GOREAFOCRIG 1 TN TR g7 27 1 aff &y
AT 2ele T RTINS MTMeRd I ZA0 e 31|

(b) AN3CTC A (Thyroid gland)

AT affe o1 Gifeae Toitaa W wafee | @3 aff (A dgiTe ABATT ZA
fAgome =71 ARAEe A (AT 5770 2T ARAF (Thyroxine) AGFTS AR
Sreffie I, RAFR Ie frmd 3@ ABIRAET WEH0 L[ FEALIOI
(calcitonin) FERTIN [RACET A T |

(c) BIAA2ATE AR (Parathyroid gland)

OFE TAET ARTS TG AIEZIEe afR AE, AF A9 AT afeg
ot wPee | @3 gfwl zre ﬁ%‘ﬁ AL (Parathormone) TS FERRAN G
TR [ fome e

(d) B & (Thymus gland)

QAN el FT T=ete TRPLS | ARBIAR ARl (eed @t alfstarg el [Fie A=y
I PRI 92 afel RS A =t IRFME M M 26 7@ I 93 afe
(AT A (thymosin) ZAA g7 27 1 7j<faz76 A0 FYRT® B BAC A
N, AFES Y[R N @

(e) =pTes=I= A JAICIT & (Adrenal gland)

et dfR el eotd waPee | wpeEEE afl (el SRR [eAeR
FFE e @) @2 dfR e I TP 8 KT Bio @t s TRy
T | EIT (adrenalin) @2 &fl (ATF 87O AT G0 |
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(f) SZCE6H oF “HRAFYIA (Islets of langerhans)

QEEG] TF AR AUHEI N T@PLS, @3 (@R ANEE “=edl [
e 1 @7 [ @FEaEn e (insulin)e g1 (glucagon) Meoae e O
TCE LT WGl e e

(g) IS It & et af

S AR feFr G2 (RETAR I SRELS | T e (A0S F TS ZheT (ead
AT TEE T [ehe Face YN A1 qrieie AIfR e SreE IS
A SbE GIR @ WHHY fwmel I AP | T Gl (AT AT TR -
(M2 (BTBICHAA (testosterone) R FN-(ATZ TEGITE (estrogens) AT TR 2T |

%0.¢ A9 it FFEre epqreifeet

(a) ARG B

Ted Afce Sfen AFR AYas W2 AGEd AW MRMCETE T o o T |
e AR (A B FA Lo 771 (R (IR, M@ (AT A IS
QETIT @ FRATRR HAMCe @#{TeT 5T IR TERACe! ool [l A[oE @
TR WA (@1 ABIRC AR W6 20e P b i gt #AR 1 eEw
BING! I =W, JINTH (AFTFIE G2 (R NI F¥me (A (PN A0S |
SIS SOl A G TLAW HIRS Fe e I e Fox w11 @ &y
QT ST w1 HIRICH e NG A | GRS Fal, FoTwed, I, Aud 2 T
(AT O3 TG (A W ANGT TR 1 G AT AL GG ARE DA Tl AR |

(b) 3@ I ©IEBHA (Diabetes)

QYT fooq AZETHA O SR AN @F GA09 afR @iy, @3 afel @
I (Insulin) ]C'{S‘f'i@?{[l SPYfeTel 20 9T LA A, T ARA XAl ARART
T S | ST AW STeNCe! S Cof Al 27 ©CF A0 *e A el
(AT A, AT AL JIPTe 7570 271 @ GPAIE IZHQ A CRACAGH (e (FFeeswe:
TRICAMG) I 1 TRCIALA 4TS Y2 KF, b13A-1 @R 513721 5i27-1 ¢ AFre
@ M2 OTAER T Cofd 27 11 ©f2 fRfieeid Saea=Itaa N4 Sy
fce =7 1| Qe 5129-2 @I (A0 SRR Y Cofd =3 | QU 834, S
@A 0 G ~AfRNe T tofire AR I 1 ©F 5iRA-2 SRIEGENS @I
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AN 29

T @A 2R T SR qGTe 2@ @S #iitd %A f[Kfen e a1 et
wee| RO (78 14 394 T A0S 20O #{1F, ©4F e 21wl SoiR 21 =11 @ caieif
ArgiFere qeoifs e AP o 2@ AE | Ot FAFTF I (R @t 7

TF 8 AN FIIICST Q! AN (BT (AT 210 G2 (N ST BN AR | STl
T 99-99 4] 26T, AHF AT Aol T4 @CT e, oifive [ Areq Arge
(M2F GG FCe AP, G3e (@14 T, (Gt I (72l BINSl AT € TH 2@ e,
FORI TG 1 *FICA oW |

& QIRel TR 20T (@ IR @ @5 71 @ «relifS A w1 (25-qT WK W
Q@ (o 30O HAItE | O i IR AT T 7, Meaa @ o T 07 IS A
G O G P IR, SR TR 26T A& @ AE | SRSl *=ETHR
IR @ @7 2T AN @1 @G @ @I NS, ©IF (FIC e A0, W, WA
VR @ @il AP OF @ @Il TSR A YI2 (@ 1 IRHAOSIR S T (AR
fer T N =W, T e e wibfowiTe Spe weite A |

SR ot Fefa 8 Bt 78 ¢ o™ #9 F grpites Nl fFdm T 3
caret facf w4 a1 e T TR @i eI R 4 T 9@, 5 @3 @l
el Il F 1 TRYEWE WS TRIEGH MR &+ foqft ‘D’ (0 Bell Sefiaeii< |
@5l RCETl: Discipline, Diet '8 Drug.

(i) Y=t (Discipline): 9F& TRIEDGA WFF® Fed & ©F TR GRTIL
WRAFR | q2iel e W3R igitR st sffe 4wy azel w4, i R
41, @M R ~fawa-sifavzrel ¢ [eigend Awe ag @3, fTafire aue A&
A G TS (@I Sfvere! (Al e Tigicas s+l (e |

(i) AW fF@e (Diet): TRIGG fmee age S 2t 4w feme a1, ffSere
YRR R T ¢ TP A Sl RS @3 AT 4 a7el T | IR
S IR AR (] SPTRe FHCE e 2SR | S T SRIEG (73, O
S Ahew A1 1 ASAF AN TRGEE T0F (73 1

(iii) 8T (TR (Drug): TR 2 =TT (AN 87 (T T Td® 17 | TYHA (@19
I TP R S A A T (SR A (3 | (78 A S @S
e 83 o/ Tace 7@ owrel et 71 T4 7 @R T grFieed Al
TRISIRFONE S 1 (@0C T | TOF (FLE3 @M (@39 200 ATCS A | AT e
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R0 A0 1 M CRCEGH @I 2218 eI 20 TA, O OIS I gfeere A ol =Arf
AR et SeTe TR Qe SAfelfs Guie @ A |

(c) CRF (Stroke)

WFeT® I IR HIAS WOIF I AYOC IS HIAS WO OftF CHIF 0 |
G W Werws, 2SI @ AT A Te ARl TR | WP rH aead
3 T foetd I8 TG ([ T HAIbA 9IS 26— U2 YIOIE CGIF 20® 2T |
OF N ITFATGTS CHIF @M TATF | AT TH TGO FIAC Ao rwa Fgwa
20O AT |

AR T A: G2 (IS o759 ZIIR FTI2 AP A | TTelojTat] 2 M 27, &b ARyl
27, IES [FGT g @ e R, T *P 0@ @O AN, Moo e =
qE, YA @3 T e FE 7, JANSGH &A1 IS 0 I | GES AN A2 L&
TR ST TUid ¥y Y2 (@@ WS A O TAREE &) Fee 2@ I OkE SiF
T IPI— CHIET @ TR &% (Fl A1 CRIF F©0! TGS S IS I A6
FET e @M 2TF 4 LS, (T TN OfF ool B sgRie
4TS W1 ©IR, CGHIF E TS OO I8 @NE TAXNOIET “Arefde e 20T
e TR ol fafes Fare 2@ 1 Boigg Bfest Fa 2 @M s AN &6 T,
@ M FTFAASTS CRIF T, OIZCE ABE froTe (rex 78T 7 1 @9 (v (&b T,
SR FEE T (A IEE WA 57 (7 ©FF AeSal Beeq 7R 1 O3 (@A [FZ61 26F0 I
IR S S TG 0 AN W0l qpel et <16 1 Sl fea @eere 1 fmwel (vm
T "Ffoe™s 27, O @M FU TG I 1 2FFGre I G 2R ST A&} (T 2TS)
AT (o TOTR =g FI Rra wer g 7S e o FIw SR Wl AHeTS
FRIROIR Fea et 711 BT e »Riw @iy =@e g 2e At [ g
T THFS T I AT | IR AFH @ JY ANRFOI FREFTS! TR, GIofeel o
IR A IR G FIFAO! R AR | OF @R {Y TP Froars &3, G
3wl foaew TS 2w T

@ A e fofest: IFore sewad At 98 ot (e ¢ 1 of [y @ @2 @
TE fAfce zem T @3 @ofba AT It W AN T w4 w9 @
TFerHd TN I T4l I T4, O@ IPorw G AF T ACTF AN ACHBIET
TG (I7 FAIT TS S AT | (@G TH F@pI7 AP ©F ferraeelss 2 5,
IR ST SR 38T = SCFHbR 1 (TS ST 1 @INE T =, Forj@
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ST IR 1, Al oifase A, A el [Five w5 weie 1 areseaiy
@INF T AR AR ASACR IR FA (@ A 1 e @fehm [oias
932 TEfreteifooa R (TreiEs o A sFFaeers e WS e Temvet
T T, OTO Froa e Ueid AP *F 2@ IS (@4 FA1 78T 27 | @M @I
@ & & DR TUhT! FHre TS T4l Tvw |

AfSTAICLT BAA: ({17 ~AfF2w T2, TR TH IO o0, ©Ird T wgbl=l Tzl
14T, R CRICIBET @oited ©ithd e 834 (e 341, YPorelTe, W R Heifis
GRS AT T4

0.V FRRST [FFepafe A« Tnt

(a) AP (Paralysis)

D (FIC QT G5 T ZHRINCST TS 2/1RIF el 6 SANF AR
JE | ARTS PO (P AR Fhod I & QLT HLLAWe QZelFrar coifeiefee
Frfifret 2R @1 GFETR AfE St T pRERcE 2+, T *hHE
GFAT (FI! Tel LA TOY AR eF ISl T 2T, @, Y2 Te 8 AR
IBIGIEENE

FIRA: *FRAARPT AT ERIEH I 27 1 GG GRIACSH A T HFS WS
3 gBAETe FIRC AR 2CS AT 1 {Y @17, JFHRNSA R IR
N8 PRI FH =TS A |

(b) af*t==t (Epilepsy)

T Sheta @I @9, Tte AFTe Jied =9 KR A Fiof e A | e
CHRE @I TG ZCF ATT | A2 @9NCE JACANS I 2 | ACEF (H(q G2 (AT P!
P G 2 I3 ANFSNE SRS R @, *A9 T2 ¢ &Ky s fice
WoTe FH@ AT | @9fF A #AifTg e afHTEsif =Tl e ANeTF &I e @3 1
T (@NFT© TP (FIANS 2T (1T @M e *Ifgre Tove #ita 11 93 Fiee @7
TN ST 1 A e ey efemers g <1 72 (A0F qO A0S 2 |

G 5 SR 98 TS Sl IR | CHIE SPre &N JAcCe ¢l
(7R | MR SEICo S0 WATSIRIT, GEPIARGH, Tore Nrorwe e, Hewm
FH-35, GRNEE- ST-307 @ (Fife)
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FACe A1 ©ig [eees fofweoia weRdt afFiEehm @@ [f 3@ @8 wgad
fofeear 4 aweE |

(c) AT« &% (Parkinson’s disease)

ARE @ IPoT @ 9F P, @A QAT 8 ARE I W G2 AFFe
@9Ne Teivel, 2RI Fare T T @ @19 AGRTS 50 24 IWEE A W1 O
e RO JIF-JTOMRE BCO AMH | €3 (@ (@9 O 0¥ AR I <=M = |

AR R[foq @em IREe e oft I@ A, IF 90 26T @A | cereifiE
AT 2T TTPTR AW @1 ARTTE @NFTE @M e @i tofia
(R AT T T 20 AW 1 (@I =T @ JRY @RET (¥ (@RS ALCqw
AIDITS A =1 T NI O IS DT 1 979 AT A AN A1
I @NG WAA e TFFD 20 B, T (@NG HANCT, @R Topfy e
34 IO W ATT |

SRR @5 GRS A7 /e PO (il (7 | N S @I = 7S Al
S Sl SERIR AP | T bl e =1 qgiere (5Itd HATerd S, @eiion,
YR PorETcs 6 29, EIER]E =M T, FA @G T 4T Abaore! 7 ot o
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@ @ IR C¥CF S—

o G AGHIR QR @ IR T FACS ARE;

o AT IO RETE FEF e I T 19S5

o FYFT TEE GRAGET AR TeE @I AT G FACS A,
o I TN 8 @ YT [ FACS AR;

o AT PTS [P FACO AR

o 323 ¢ gEs EEa AN FACe AT,

o FT for@ AR NFET AR LR I FACS 2115

o R LR RS I FACS AR,

o TRMR GITEF AN I, AfSTad ¢ afeFa Gyl Face 7S,
o (MRF AfSTHIY IR THF WITHER fFa I FACo 21175

o Q2O fSTANy (APBI/FTHCEs W&pe T Aol B FACS #I;
o GTT @NMR &f TRITgfode wivae v 4 |
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3.5 QI AT 4N 8 YR

QIS (0 & B0 N SRS | ST *[Y T 20e /(A G (PR eenifod
wfroy el 2@ @@ | o aFooTs o =, TR0 g3 RS @@ Qw1
qB0g, ANMCE (O AT T GEAF & 2R | AT R AN (6 NAaea
TSN, T TG G O eifogs (D S S 4 @0 T @ AfFTR (I
QI Ol K S T, ONFL Tl 0T |

AT LTS G2 RCEH— @I Q32 ORI | AFers fNefad ieq @@ eems 27
W@ @ (@I frmesfag S @ Sote e 9o 1 Sniiw afydiet few «ae
THeRfa e AT G AT WL ¥4 S e | (@ Geiel g [Rordrosdi
GAACPE 2FAEE e fifeTe 271 @ R @FBTE R G A WFY (sperm),
TG B SR Al fTHY (Egg) 0TI @2 HRAGTE TGS 52 T A O3
(R 7S =S A 1 TS Tfe @ AT GqAeE G2 (R S 71 @7 A=A
(monoecious) &M | T FLAHT SANCHIA AW MR ‘f'[% Y oY (12 SfeucE
fema (dioecious) ©few AT |

G BT AT 2T AN, T NPCHAE 2 W (Meiosis) “fore eifers
20O T | (O §IF, G2 ROieeTa 6 @I Al S Maiead widd 2@
TR 1 FCGL I 72 ¢ & Gecpra vfo [WfeTe 203 @ @ieelts S e, O (@Ieieeies
el RIF T AGEFIAF T 20 I 1 AF 92 w3t W2 @ e
(Mitotic cell division) Tgeal e oifers 2 GFfo g Gm S Fea 1 el
3o G T3 QT & e A4S 1 @ elfSA i ol S IegE IS e I
T

AT T T GIEE Aoy [N 2@ (9 | JIFOGRA (QAF g F@ A A© A5
QY @I G IS Fea genifon wirey Biewa e 1 o FI TAW e T6d ©f
GITA GRAMHTER 8o o 901 @ w3 AReion &9 (@1 [Keiees e s <613
R SR Qi st afea @ e At 27

@ T, QR SR SR Siod, AN GFe TRHNCTF @S0 Afea 26w gs
@ T [ATeETR 4R GiEeits e W S ez | ket s Nt e
TE YT TS @ AT 9F AT (A o] AT AveAarn A o

TH-0o, GRRGIN- S-S0 @ (FifkeT)
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Cafow S 20 A 1 W GO WG (efR e A @ WM AGIEE (TS
AR @ @2 b @Il geifers efege «fiaed Bfew AR o) srore 7R |
A S G TS) QIR WP&ICad (2R) 393 SRe 77, 7 el 3wy
Y3 T ACF | QARSI FeTod QIR (I JIFCOIAI, (2THISRT Tohin) Seia
TR TGN Y7 T AN T P F AGFF QI & TS AN e (1o S
AeEe 92 dfeil et B @itz

3.2 SfEWe AT

.. T TS} Fe

AT & IHFOfe [T 4=eTa B (Shoot) R 391 1 o1 Twealfara Sfewns eeresl
el | adl S @ 936 G e #ivh Teawa Wi g Te1s (eI 8 Feds)
AT &) {7 JFR7T | G TR A @eH (T, e eI TP S Al
e gome JFesid TeRel emF I 1 @ FE 93 HAh Teawe THfee AT OiT
S e I | @ G, IR | 9T QAR GG F67P A AP (T e o)l e
A | (@A- S, FAT! | oI TR AT (TA-8 A1, IAT! IR O FAE AJEF
T I | @AT— T | IL (FICA! FCA 5JT07F 8 FPeIP JLo18 AP AT, Sitd
Tofere! T (Bisexual flower) I03 | @NA- TR, YT 1 4TSI A Ao @@ G (6
oS AFCE O qFfere! Fel (Unisexual flower) @1 @ =E, FACGT QIR
LEERC DRI Wﬁﬁ?{%ﬁf (Neuter flower) JCeT |

EIQERRIEERC R
(a) 4I® (Thalamus): @I AGHTS T G PR FOANE GPT I | 97
TR M B *oqF 2947 AT AT |

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

(c) WeTS4 (Corolla): Wt A3 M (ATF fTow =035 | afSfb dwrE we At 217ifT 3ca |
AAGoIfeT J@ AFCE JgmeT U2 Sl A RYggmeT FeTl =7 121G FMyiRers wfe =71 2
5
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QIR A Y

G FCER TGRHIR ST (@, I (AP T 0 | Tegel AT A06H Ve oa
CIFITE 8 A TP I Q2 AN ARSI ICF | S I Fd 21941
(PIC (PIC CHAIRFTIFSE T Y (4TS AR FCH | O IS Bl 2RIACTR
e’ 2 AT |

@ .03 S PR [foq @t (FT90=M) |

(d) %93 (Androecium): 46 FER TR 7oqF IR GFB TGRFTR & | €3
(e afeflb TIEF 2WLF*F (stamen) I 1 OF0 YT GF A QLT 23
AFCS AT 1 AfSB e *iad 13 et T v At 7[IMS (filament) GJ AL
3 #Q91AfT (anther) | FCFHET AGT 0O AL LS G2 MK e o FqHF
AQIAG 1 ADAGN G2 ARG AR FLACE @S A | ARG T
T oA TLAT T | O3 AN TS Z AT (Pollen tube) 707 T 1 @3 of7rt
TTFT HT7CP (Male gamete) TLHH B | SREACHT IFAAE Gee] FICE SLHA B |
YA 7TOICFE AT AFACIR AN G 20O AT | ARG AALfeTo[retie. Il
APACET Y T ACF | 2FME 9F (R AFE ©ltE @F9®& (Monadelphous), (I
), Y2 0= A 7R (Diadelphous), ((9H: W6F) @2 IR ARPCH ©ILF IR
(Polyadelphous) 9&e3F Il 2T, (CI; 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 (AN: L0 |
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@) «F®= @) fage () IgTR () T (&) Vel

(e) POIF (Gynoecium): FFedE Al TSFIA SR FaA04 (@ | @b FTa 9=
G35 TG 76T | APedd @ A IFIKF IS4G (Carpel) T aifd 2re 2=
G35 IS@ foafd e, Il TS (Ovary), ISHSG (Style) @ IS (Stigma) | TYT
FOUE AT fm @fs Ao aifde 27 @ae @t STwifera Peea A 3@ AT,
4 OIF BASAQ! (Syncarpous), S Sewl AFcE RIGTS*M@ (Polycarpous) 6T |

TSR (T @F A @Iifys foxs [Romm fam Aftss A1 @ fonea W
eaea A fowg 5 =1 3 foxIg8 sTarif Sasiee wienaRe e |

@) e

F: TR f[foq 7oqs 2RI |
CAPR: 930 T, (e, fourbt, Fibe o
AXIS: T MR FCE G QAR 4364 oy e qem T gioe o Ffe et

@L‘IWW

I TOET &oAE=A A CETH |

Toead: @3 “ifFere To1, (GO, 1< qarFel T9 |

AKS: TA (ACF TS TEMl I I (G M@ 20T S 932 eRrwe q0w
SAFF S 1 A A AL S AR @I |
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A& (inflorescence)

NG (ORI IR (AR | P AR (RID (6 *R Feaoeen f[oew «pfo e
G AT, TR €G3 AT PN @ N T A A, OIS
NGHRMS I 1 @ AR I AN 20 WS (recemose) FFNE IR A TRAWCIR
T I (A (91051 O FTR® (cymose) SPNE R 9031 1 2RISR &) PN 79
P @

F e
T g '
N
)
@ ».00 () Tl e (*) e e

AGACTA A< o divf 202 IS A ¢ w1 [ @ 7o g 7 aiw
EIREIGIN

33.2.% AT (pollination)

AN #R% FCANS FEAN 2 | AR Fol @GR & S=AA AT 2758 | oo
AT (AF ~RITRGT 98 FCA G IF2 TICOF O FEIF TOYS ARSI
QGE AT I | AN GHACTH, H-AAAT 72 272 |

(a) N-ARARA: 8 T I G ANC2A [0 6 FCER T I A W6, O O
R-AAT 0T 1 A, 9l Topifv Tfgtm -7 qC A |

- SJINRCTR TCE ACFIT A6 T 2, AR &) 2CPF O/ fToq Face 27
@32 AAFANRE [M6® 271 9T T TG (@ Tfen BeAie 2, ©ITS [@AHTORS (@Il Ao
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T Al @R (P! G0 o vir@e el Ia AF | O oGS &b
I ACE | 93 WA (AE TV @S T N2 TSRS ol 0 AR G2 AHas
geifes e 906 | o

(b) “H-~ARAT: @2 AT G T opy_ s / %
Tfea TR NG 4T A AN .

(6, T4 OIF AF-AINT 0T | I,
¢ofest Topifnn oNitRs P S-SRI 20O
@ T

-SRI e gl dfead S
2y, G ALPHEMAE 7F I #A1,
e AfHF GRAMETHE 27 @3 TG
ererfod S =71 gfb fou Jerrim itz
SO AR TG, O3 @3 TE @ S
T T O TG TR T a2 A5 @ 35.08; R-ANAA 8 2 F-AAIATA

(AP (@ 7L TR OIS TG JPToE T | G FIRC I R TgA (00 S 2 1 O
«ft Ao Al 2eam *RARER froTset ATF T, GTS AR 2RINEYT TA6T 90 |
T genfed et 76 28T R[N A |

AARCET TGA

A1 PSR FIEM6 WLHI CHCE (I 1 (FIC
TR 7 TR A | @ NG 2o 72 IR TSYS
e R R, ©IF AR G 0T | [y, A,
JIo-ofoe!, Af, IAMT, *M[F GG TG @ KHCS
g RRETCE TS FC AP | WY (AT Ll W 706
TIFHC ow At It FE FE R @O | @ T @
TER 2RIEY AT AN GOl T G2 2B T4
T O (A IOT O 2% AT TR TOYT (el
| OIS AN 9B | NI LGN N2
(TS T 150 g RS o7 a1 A7 |

5@ ».0¢: ASSIAN Tl

TOSAAN T AT, AT 8 TYARRE G2 ARANEY 8 TS AR @ JoIIF 2T,
;. &1, Foel, A T
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B AT 205

YN T TR G9q TR @I
P Y (T2 | G FTRCGE AT (80T (Ao
MR | QTR TSYS AT @R RIS, FLACA
AR NCS! | T S (AT 29 FRCS2
eefT FCE TS A, @: 414 1 A= Fet
QT FE G2 AT | A AE3 A
LS I | G PO oY (7R | FPE O
T g AP T (26 1 ~AfeT e o 5@ 35.00: MR 14
(TP L AfTe ST AF 32 J 29 Iz

(STTRITHT TR 2T G, (TN AT |

AR o1 BT IT 4R =W, ©R (@6 T FAYE! PSS AT A |
OME T2 AN T | T T o AFCS AT A e AFCS A1, @: v, (=5,
T T |

R VITABIFIZBR TeAAfe (Microsporogenesis)

RN - 2BTICBIPIRLET AL (T | A0 AP (2n) Fem oo e v&fs
o) Ao (T (n) S A1 SffOIAog oo AAeIfETTe AP TPARR AN
SEGCAME ¥ 7 | ARG O A1 (et MG wiere felfee =311 @
fTorEeE @i T (P g G Fa @ G 21 TSR AFTPE (Tube cell)
G2 (R (FRGEE (GEIEDS (¥ (Generative Cell) I |

T T =@ R (Polen tube) €32 (TS @G f[Aeiftre 2@ 46 sjeema
(P (Male gametes) TRAE JCA| (GAICALS (FIET @ oiaw AAca9re @Al
AAECS Heah® 20O A |

)

@ 33.0Q: Y-MTIGIFZE Teoifieq f&fom «if
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F-BICCBIFIZB B8 (Megasporogenesis)

ACARSE T (Nucellus tissue) Trearyd IRFe O (FF AFIE AT 9
T | T (IS T G St geepeend 901 « (&l [Keares o=
(Meiosis) NN BIE0 LT (n) @NV[%?FC?H Ffay @l zu s foa @ m
1% 2@ TR HEEE @2 T @b I I F gerfre ke = @ @Efbe
fefFart Fewe (n) 1 @2 frefeam feg 2w gt Fefae Afars 271 « fefam
vfs oo M2 (TS SR (T 1 3R g it T afelt smew RiR ee =@
B0 Fea ST 3% e

FEEH
fo@ 53.0b: B-WNGIFIZG Teoifer [Kfey e

7 RS QA 92 (WY (AP 990 A FOFA oAl (R GO At
e ffers 2o fge (2n) e i (Secondary nucleus) V{ﬁ? 1 92 ({R
ST (Egg apparatus) (11 A WA @G I 1 A foxle (Egg) 9R I« (FIACE
TRFE (@ (Synergids) @0 T 1 ToucHs [Rofdre M @R foalber dfesiv @R
(Antipodal cells) ST 1 eI Qﬁﬂﬁﬁ' ToTLfFA 1T T |

3.2.9 faF (Fertilization)

AQANTCT T ARTS 2RINEY SoNG TSYS (Stigma) #ife® 27 1 97917 sAAqreiferes
s 2@ TS (o I 93 [Fg T AL (AR I e TR TW 1 4F T @

203
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@ 33.08: AT Sera Q< oF

e e @0 e @R g6 gl g8 =1 @3 @ fTxiga e fifere 2@
QIR (Zygote) COfF IR | TR e (G ¢offel fSTae™ e fifers = fGawe
(3n) 37T (IS (Endosperm cells) ?[ﬁ? IEN

AR @3 AN UfS Jeee (@Iad @ fTxig «wae o=@ et Mefgaem s fifere
21 G 9oAICF T e@F (Double fertilization) & 2 1

FH-0), FRIEE- 5T-doT @fer (wifeT)
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TG CATAFIRB 489 (Development of new sporophyte)

GG (PRG CAARFRGE 22N @1 @7 42% Rere 1 @[ S =1 992
MR ACTE ARPFEAS W6Co *§ I | TR [ore Sgae (Transversely) <5 |
foysacys Meea e fofs @ (Basal cell) ¥R goRifer (Frma e @it
QfoRFTE (1R (Apical cell) @1 2 1 @FE A @ (1 o Kee beIcs AT | &I Qied
afoe (S 9 o Sfaae 2w «E M fofe (@17 (AT FAGET (Suspensor)
N T | S @, GO GR TIPSR 5 2 1 SRR (et fefzramfs by
Teoig 01 @3 7 @R G adie @a MRFNTT 3n TUF @IS ACE |
e e foxalt 75 ¢ g e “fade 211 9 e wgire 2@ 9 ofter

@ 33.50: fexcee o7 ¢ fFms afea

TOUF (T4l (FF, G0 AT SeWa QIR0 CIARFIRD R SICCGIFIZE I o
A GFHF 7 9B FFFIE belre ATH |

FEq Sooife

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

FE[Cec A1 AC, e, fel, #Ge Tepin e RETa e TEe AFeATE Qofee

192 we | ffvgead afesn o 2Ee e e afean g 23 iiesad afear s

@ TR 3% e, O e qed A @i w1 Ao 2 qir @ frwejee e 2
e4
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Forefte 2 1 MRGFAER o[ TS GFTOIT G FOETH S AR AD W @
& o B, I T 0 |

XY TSR T AT T OIF 2F© Fel A, (TN W, Sl | NS FCeH S
| 5% TR L T AARTS 2, O OIF FLAFS T A0, (@A A, BleTo! i |
I AF© IR TLUF© FEA(F NI [0 SIS Ol Tl A, (T e T, oBR T IR
e e |

.9 AN LS

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

S ;s A1fite 9 ewwe 906 | FEAN (Budding), feiem, ere
oy fafeq smifere S eeme 231

C’ﬂ?ﬁW‘I:ﬂmﬁﬁﬁ@ﬁwﬁ@a%@@%ﬂﬂmmw&amete)
TR (A W2 O [ MY &Sl WO ¢ Fo-76fe Tof ICd, SIS
QT e e |

33.9.% f8F (Fertilization)

@ AR & (e 2@ee | @ft @30 (e affl | @ oeme TR @32 ¥
e s 3« Aerend fTRrs a@™ @ @32 ama FefFam gft =R
IIIgS T GIIPS W @ G T 7, Ot @ReAG e | s fean wiewfos
AR T e T Al 1 fTTY @32 WFig TOH2 YAWE (n) T @F &Y (G IS
(Chromosome) I27 ¢ | TI2AG fCATE (2n) A U2 2P @ICISINRG 1 & 8 22
Ton GAIca el eifse fcatea e |

e efea fRiedwei S | dipfesere uag gaifer sfade x@iq e fexiga ey
«fs 1eafos 27| fEe SAraRers gvfiisTae | aFae ffeg 2@ @ R o7 ffee
A I AN e g3 q@eR: AsHEE (External Fertilization) 9dR Sresfcas

(Internal Fertilization) |

(a) IRsFETS: @ s o afdticeg 3@ eafoe =@ @ AfsfaEe
Affoe | @ 47 S AR AfTce 7 F@ 99 A7 A1NF TCH2 ATNKH | @TH:
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fafon «@aa Wiy, e 29fs | ot uF JfoFw TR, @; TeF |

(b) TFesHETT : FMezd e Aeaibe e wresfias i #fafos | AT
A fETTa NG 573 T o =l & Tee 4w SR @ @ [Es
O | TOsfIEF TR PRI A AN Seros Laf*57 |

s s i ik

e T fegme @I RAE Ao 3, T ARgiers ov AFa
T (O, (GFIACHN FGF TRAF© Hol-Trer @B qiqe Fea groe foel
S 3@

106 FMT@T AR T AR AT AT 2T

=L g

firwmy
@ 33.53: R geeg 7o 19 (F5ha)

N

fewy

IO @I ¥ T T AT AFA TOFT IS | @ SAfFIR AGATS Jeor
S 2 G2 O & (R 1| W (e[S A1 wefie efeeee aen & e o AT
2F S| SN |

33,93 WA G AR Pl

O (SN (TR (T AT @F 409 (& IoTaies s T Tifede afe @
e =71 @t ariafee o e [P T N e [Kfen ol =few e

0y
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3R (reeR ffen PR ¢ =g v frme e ¥ [fen sPmifTe fean wbiee
AR B 1 A 7S @2 =i fHsTe 2 A e wie frme
TS St oo ¥ a1 B st 7o ez e wieer prEre w06 1 (e A 9
PSSl (Al (7 |

QN *[E e afenE auea-Aeete e MeTe S

(i) 1B25IfF af (Pituitary gland)
(i) 2= &= (Thyroid gland)
(iii) =0Tcgee &% (Adrenal gland)
(iv) W@™IER 9= (Testis)

(v) fexm™ie= w@iaf= (Ovary)
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g afel (A e 6y 2ame @i el I 8 IR A0 RISl A |
WS (AT 87T BEBEETT ¢ SIGICT XF1Y SLAM, WG-CoiiF IS, 2feT =
e Bepif ITeTel 2Ice] SRITS! 0 | fOHR (AT 870 TERITE @ (2ASTTH
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AR W O HE I IQAR 0 | [WSIHFIER 1-2 29 219 (A S ol
S FCE | ALRFTS 40-50 I= T 216 (NAMI IQAR 5F HeICS AF | Q9T IgAR
oaMeTe &) T4 2@ A1 GGF (WAFE (Menopause) I TG 01 G
T @ aaf W e wEid, AP (WA FeR NS I ACE | S
ANCIA AR (TG T 217 S Reie 7819 %7 2 |
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AKOTS WPIYT Qe I (n) 8 fCRIYT Qe ISR (n) FET 06, e
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T4 RACR AIDS | UNAIDS T &FIF© 2023 AT AfRPRA (A @l A (@ i<
908 IENE 2 3 @I 33 7 AGF AIDS-9F G-I A4 WIS | OF N AR 53 *oiest
2 AR g =Ry AL 9L S, 2164 5 e @3 @ers e 9060z | Human
Immune Deficiency Virus o HIV SIZRGTE SN G2TH B3 1 G OIZADT (F© TS
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AF© AED ST TS O
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o IEF A 4T XA FIH 2O A |

o YT G IONE G YOI T, JANGH PILCT 20 T |

o AN, (BITAT 2SI, N IO WS} 2 T TR G TS 3 e SO 1|
o 7RI (TR pETRIel 2F |

G336 [FI% AFSHITT B
(OIS STSTC A (@I ST (SR | Q0T Q9T S AR 6 1 of 2190 Fd (@3l
P

o 3TV AfSTANLT TP (eI ATEATS! BI?
o Y3 ({7 [FOIEE FRAYET (AT [A® (AT @6 eforaiy a1 5 783? corEi
AFSTANLR TR @ATT @12 8 OFB FALF~oAF tofd Il |

@L‘IWW

FE : (OS5 & I GF Q0 Wee O TR Q36 AfStai«d K@ (Arsia/
ToTFCeTs w&se Al |

0V



0V

QIET AT N

@) e e

BR) vty

S, (P T MRy RS AE?

3, &l 9, o

o, W67 . A
3. IR FA—

i, P I© I

i, TSYS O =

iii, Wy Teitee
e =S Afow?

F.i @i <, i 8 iii

o1, ii '@ iii 9. 1, ii 8 iii

eog foaeeet 7% el @32 © 8 8 TR YT V&g WS |

©. o W Tt sifffee 3@ P siftae =37

TN 4.0
. P €.Q
8. g fSrs forad (I @ gfier wma?
I.M8Q 4 M€P
T MSEN TN SP



S IISISCaE

3, *Rf PCF ACE?

4, fTre owmefd 2 A F@i

A, P O FCoT AYAFS AT AR GFea I q6C? HI I |
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Affbe e AR TR (o1tet FofF FiteT, @ TR (=0 3R (R Ty e
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WiE, Fwife, gRiRebiR 8 WBFE ACEE YfeTa GeanETe 2|k

Trol-forel WIFfe ¢ epfors (ARSIl IFE For-7ofere Aelfe 23 1 Ireiferel
(A CAMDT ARSI FICT TGN FroNF SRS 27, S AT @ TG A0S A |
Q@ IR RS TS ARE @ GReeed Mx [fey @ifd qo3 a3 s oivm 53553
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qeisifen 4Iell G FACS ARA;

IHATPRIA Bifdfass (M%) TP TAMITTR THIE I FACS 2IRS;
pifafas (%5 IeeoIawEE *Mred A FAce AR,

DNA &fSgel 01 FACS 2I1<;

qieifer w2 e fCaay (DNA)-GF il I FACO AR5
DNA (BC0F RG] [ FACS 75

foret frrdiacet sgraa e et FaTe #I19;

(SADF fETaeiEa e ¢ Fewa ¢q FAce AR,

(o] Sfeiex IR I Fh0e ARG,

e wfedifes egfos Feiva Toam < Fare “/<;

geifon fBre AFR Lo wfedies g% KueEd e +179;

AR I A 8 LIRS (ARGPTNR [ Faee =99;
QT TR [G9qa (DNA) (BF6 W SoFRY F40e AT |
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3. RIRT IS

e 7 &7 o fers vifdfas AORiTe | /SR @RGRE ARRe! eEe Al
e RIAred 8 #fFgioe 271 A 7F GIEE (Fag |2 AiFios T ey | o
TN GANTRT A (ATF GI9R, AR S (AT AR, AT A (AF AR TS
M1 qelRE IR eEifon (IMID) qE ACE | oo (ARG IR
el Fefer (R Aelfae 2eF AfFAR 2 IS (Heredity) | I 50y
W SCEBAT @ Il T 27 ISl (Genetics) TN SIRICCRICTR [CHT =1 |

@aww

G : TR A (S A 8 RS & ffee w@ wwe
TG T2PAoT T |

3.).5 IHAATFER Bifdfas a5y Ixa<idl Somi (IHifog)

Wrelfoer (RAFGIRME ©Ind Folq Feferes Ao 2W Ifo™gd (Hereditary
material) <G | QYT 20T @ICNce™, &+, f6ea9 (DNA) @32 S99 (RNA) | 6
QITE FAPICE ALHe QI T 20 |
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a) @SN (Chromosome)

Jiife AL SAmE 2002 @ICICE™ | colRl &, «ft fefEaeE Mefmsgiams e
GR QP @G e e e Strasburger (1875) &N (PICAITETN SIERAE]
@A | Aeifod RFBIem (I O fCART (U2 G5 @IS, I GIE0 f#rel (A
QT 2 AF GFET6 ST (TF ) AL 2 TS 1600 216 20O AT | G0 @IS
A TGRS 3.5 (ATF 30.0 WIFH €G3 AT 0.2 (ATF 2.0 N3P 20 AH | (1 NP
= 1/1000 fif¥) | @FIECHNT FIS 2N Treiforet (AeF fom (I &iea &5y s $6)
TG TS T2 FCI A ASA | AEF GIRF R, FEd &FFe, BN 1o Twyifin
RS @TE™ F9F difee 2 Ifeq (R O A1 @ FRE GOSN
Jeiifed (orefefe (Physical basis of heredity) I S<® F41 27 |

b) fa74 (DNA)
FICACSIR < Some Ty 2= feafE=ige e @ie (Deoxyribo Nucleic
Acid) 1 @f5 e w7 @S sffasiFesiRten Afer 0w q @ wmita

- >

5@ 332.03: fCas4q (DNA)
TH-00, FRGEN- ST-doT @ (W)
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Afq7FF | qTe #Af> FEAYG *IF 41, TR@GLSNoS @ F (afefm, ifam, AGihE
8 ) G WER TACES A | 3 foas ToAmee gaea TofFebi3T 4w | DNA
@ICICETCd =R ol | fF T [eset Watson @32 20ae fI&@MI Crick 1953 AT &es
DNA 9198 ©Fe @I (Double helix) A fa-3@t FIoca® I M @R @ ISR &l
SR (A 7T A | AIBCEITS (@A9[CeT G, Hiefaa «e sdfaffes | afefam (a)
@ A (G) @1 2 Prefam W ARGIHFM () ¢ A (T) @7 2 AR | e
s Gfefe (A) O @ AR (T)-99 e o FR0gieee @ Wed g (A=T) AP
3R g6 G R (G), & ad ARG (C) e foit 22egie= I M
T (G=C) AT | Adie W3 I Tl @S e «ae @b ARfaffera st 2@ A= |
oAk g6 qaw @I wGe AReEe g o 7% T @i afeft o g7 34 A
(Angstrom) < ff¥6 ¥ @=f6 = 9eftaa e 105 FEfFebET <t | Toate Andast
vt FefrebiEtes vy (S99 (AT w5) 3.4 A (1 A = 1070 fNBIR)

DNA-7 7f5 *IfTf SpebEe 3a R2ReeId (Antiparallel) SR FC | ST ABICA!
ifq 4o ST, FR9E *fTeeid (Flat) 249 SCF AN FTHSIE P F6d | gie
DNA @9F 2R Tea wes g6 (249 o) 29 519 FJoF @2 Tt weg afde «ae
qa oot E N, (@1 9P I 1 8PS (SIS DNA TH o Weol &g @i
(T DNA YRS (NEAFIF 20 AF G2 T M FES T3 (ATF FEF EIBIR0E
e 2re @ @S e e FefFebiEten A fefee abites s of5s | DNA
T @I I AL 20A 1 DNA @IS 24 TAM e Iexiafeq apafas
fefe (Chemical basis of heredity) | DNA-2 GItad vifdfas RHTHR &F© 47T R
2, A R viffas &%) Tamfa 929 S0 Treif*fel (AF Sid I 10 T

o —

FIS: DNA-GF e fafie

ATHEIR CAFIA: 1m TGFe @RS ©fF, 20 [T 91 AS I, 4010 1.5 cm
R ffs, 7/8% 2Afba (S99 oM Fa9) Gl 3G, @9, 9, =W @2 &
e FNG, AN, F> @2 @ AT gelg A |

JItaq g4l

1. 93 T &) 4006 1.5 cm DT Hfoq wadia 2 1 TW (oS FA1 o =
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Gt et ¢ (o wfedifE

OREA GF 7l TWAE AR S i T/ W @Fp i e TR 1-1.5 em
I 40 (A 500 e 91 (ofF I FY 1 M TR FO! I A0S | Q9Jeet
*fsea ez sffoq ot I 91 A | fewaa e @3 oo 2 s |

2, oifefb fgefee [ T foF ©ITsl (@ 20 AF 25 FF41 I A8 1 AfsiG fza
8 (ATF 9 cm FTHI SR I | Q9T 2T [TUq9 AT FOiFHSbiEw |

3, (6T OG- e [EE FFAICER 98 AT FAFSRIeTId FHo! Tl |
4, AT FANGYE 2 cm HST! ICF FOIF ACS (FE S |

5. Q3ICF PO Tl (FE A AT FIARITA (AT AT FF&S IS 3 cm IR
@0 @ o M GER Be aneiE At @ene @ GEE 5% SR
@ACF GFAT 2 cm AL T NS (GGF TR 1 GCE TR (A O AT
2 IR FE Q2O AT T 2Aifea we | GO B[ FFAR AEdYE
(10/12 T0) TR e 8 TTW AWRF F1976 MR YO WIS | TG TG A IR
W 9GS T [MEfF9bieT «ta e [RE Giadis 33dl 0 A0 @ (R |

foa 32.09: fTuaQ T tefae Afey it
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6. aF3OF AF WEF (10/12 B) GrEa §FaF TRILACE THGF e @32 &e
Fhore e T A8 1 QAT T WGP ¢ 93R A SGF G MeFebiRe «@
I GEE A0 [A1 @ A0 CG @ (RF | A ACS 2(F G932 7S
G MY WY TW IIG €@J2 A T ACS Y FAE PG AT 3E, 9
JroF™ 20O 2 |

7.1 m SIACE Y3 [AAl BCA A0 [T IR FeCHF GAIH 7-8 cm QM @0
&y S |

8. AN FETATT FAGR AN (&Y A Y6 ©IF @I GERR FRAF AT Fo!
frea pfew e

9. G5 TS e PRI G Fw o 45 e 9fs s (Feear s tofa
) GiRec TG St

10. IO A GH JERA FFA GR ST G 7f6 offe pice A |
CORRTCAIR T o 1@ @ (RIER 9I(0 FJe TH"Y FAK 6B] A |

11. RN [EF 5o @32 S TR < 28R 9 G WA o7 vt e
FHANTTD FENDCS (4 e | ATfe SRBE FE T e

12. s f8,97.qre @fe mifb @ (Rt 9T Yol =3 1 92T @Ry 20 b7 Wi
(@ (PRI e, ©I2 J2A T 208 201 1 &2 G2 A g6 @1 A5 e v2
2[CS 403 9o A #{1F wie 1 (U@ @fb f8.97.97 bR @ Woee TR |

13. FF I TS [RA M G A, FICE2 IS 207 T | GF29K 1 9 €
R A e G fAefFebiEe | Hffe 5 omE tofd (e 2tr Tt | gt
(N TR [ AT AFF 200 #1640 |

14, NGBS ARFAESE T I G el Grold ACHI [Ooca I FeTs
ufs Soitg ak s (95 7l g iR) ey s

T e

TG IFIIT I AP (SINF TS QT W(R DNA-UT G5 T, TS A
20/22 o & o Fce 1 f&fen e gfvw fofaa <t &7% <91 [fes @red
AT T2F ST (A (A B A0 ©F (el | @bt 97w, TR0 @renfers
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Biaa I ¢ (o afeafs

VY

Tl (1920-1958) S (@It DNA 9T T9F OF-@ (FCE ©F TR 2Q
QEATRE @3¢ O (O (12 B9t [eame S DNA-GF 10 A=
(ST SAGA (1928-TSW) A2 FIFMT FF (1916-2004) | G&F 92 FIGH 1962

AN (A TG AT |
St

Q% TCTEAH A DNA-GF co! e [y #7wq ¢ IeRfTe e aFEes

TS QT FFFS 72 |

(c) AFQq4q (RNA)

RNA T AR@AeEs @ fbe
(Ribonucleic Acid) | Sf4F* RNA-CS
35 #AfTefpebiztes @ AE 1 e
TAEEG R ALEEE @ (afef,
JEifes, ARGPW @3 Eife
AT ZTAIRE) ACF | RNA SRR
@SN > TAWE @ RNA
et T g oo wiFaeH
(@ @I9— TMV (Tobacco Mosaic
Virus) DNA S@#fee | 9idie @ e
©3as DNA frw offe T i
fTefge «fe Re@ A RNA T @)
(@ RNA-3 Iifeg g e o
PN

(d) &= (Gene)

5@ 32.08: WY

QI A 5 G2 S o Al ARGy Frmesidl @hee AW a1 g9 e
GIRE @IS | @RI @ A oGPl FCF, ©F @™ (Locus) 6T |
Aqere 3 (HTOR o @ WS fom A1 @ @ Gve @ ifEs fow
fferoeita b (&%) AFTH AT FE | AR (@I @A TN G G @ ifes
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RMSre frme 1 [fen A o5 @ T g, G I fmmes | aerm
(At ECT @S DNA fters 393 Sefeif*l Sace #Iita 1 @ DNA (F TG
ALPCOA Seeliol T RNA RGN MECICSCN S @92 (1R ALPS oA
G ¢2lif5a tofd 271 [ @I (@ G2 (AT AU o 'Y GreiiEie
ROTAC | G (AT G g GR (SHFEAYER 7 (12 (2B Ty Afiaea
W R O TG R AT 21 AR AP (@I 1= AR (Ao ety
e 1 clfbaeeER Pore MdRe T armpRfe Risae ofs-a3fs a3 o @2
AR ATE e 27 Qe @SR | @I S 199 (A0 @bae 27 712
93 (MBI SAESF 2T | ©13 J&! IW: DNA—> RNA —> (2lif6a—> &M%y

fifen i e MY @ T O@ GFE APlog QT ©f AR WA GFE ACF |
fermeeen STy fRIC (@ ITSICNT DNA SWPIas 46 26 (AT o4 2F0 i 7S
8 (ARITOICT #5171 AT A |

g ot [fen owad 2 @eTe RS [Kfey o it Tar v F6ee 71 |
@: Toaoa Tl Mifas feTa ol JoFad® 2@ T @a A ATHIeB 2@ ¢t
T4 G Y6 qF@ ACF (Tt), O &% 26T [ABI02 a7 1 O3 t-aF AATH
T & &30 (dominant) IC @2 T-AF IATATF t (F 903 A=Y (recessive) | I (FICAT
QIR ferea b Toead? ety 23, (P96 ©98 ARy (AHIGIG el AR QNA: XY tt
212 o AET 27 1 W2 fEa [y TRFFeE (12 o Suifer J6eT | @2t T ¥R
t ToHGF Twer MEReFRT e gft sifert o Facg |

(T (SR (T 1866 G NoA{fo fCA “icqaelipice eeisifor qise @ ARdA @
FFEE (factor) T TeaY FeARE G @e fam oot «ifafoe 2= @99 @z
(VT IR T o1l 23 |

Trol-forerg (%) Sfetia ITx4RMa T Freicd &R {1F, (7 TR0 fqeemt (2919 @&«
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L G2 AR GO I FHIL (P T8 T, G0 OIS Ty SIS TR
(Ol REACR |

JieEee! 5o SR WL 2T qe Awe) Sfers 2R, @, [feq o=
@ ¢ fReaf* afFTea st Tesiva 41 189 2R | @ AfSiEt @32 Sfgs BeAmaae
FEG DI, (@R DI, PO DIl T 41 2R | vewiEs, gifess s, @, e
JICH 2Phs Fo TRAVAIIRT J0Fa 51 =AM 1 2R | o wreremer *=%, Imrs
S, @9 € ANGA bR T el 2R 1 B3] I AT 0 SR @S bl
NFHE (LrPfoFena s we wer BT (or (7 (=16 Sblese Ber A
JoAT (A e TAMT FA1 ) TAWA FAT I RCACR | AL GRS Al Safy
e (@ Spgor, FAoformt Tejin) o] FHIGIEE NG B SAWMA F41 208 |

8.9 (RGP AR (Genetic engineering)

a6 G (A 936 TS for gzl feung 1% 52 30 foy 9ofh Giw =ireEs
(FT*IeT 2002 f&re 2TP*IeT (Genetic engineering) | WS ARG I AR, FEF© TG
G35 RS w & (@I G [CaagR ~Res TOIs & e 11 @8
o @ FHEAYER T AT 41 T, S GI0@ [IHED Baaeg @ 6T |
O3 (FPE G FE G Buag 997 FifeFs G (&6 AW FE G GF0
feuy Tere efesre S T @ Tg fT9qa w97 S =7, O Tt ftuny
30 | Rt Ty tofaw afeies Rl s Tuayg agfe i fam arfar 2@ =20
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93 2T TG DNA-9F FIfEFS I IO (AF T, Tfen (A 2ifics, i
QF oW Mred I T8I AR | & ATEHIET NG TLoAF gl (AR
QIEE I FICAIMGTE 1 87 GMO (Genetically Modified Organism) =% (TG
I GRS (Transgenic) &9 |

fRaT8 @32 FETEE GF OF T | QIS o0 SEHEF TG A O @RI S
I A e WBeeg G (@A WMCRFE J0el | WA TSI TS 92
qa O] (SABHA RN SR ol (e Plaw & aferr et
ACFIRC FIFS (FREPTPE Tge Te SBR[ FC3 APICR | 2FFores T~ 2ifFal bere
FH-(FIH 2 40F, IR TN (& e | GReyfed Feied @2 (@ahe IeRFEHea
ARG aRe fTafaeed 1z I AN F41 89 1 dOIF @ T TAF T, (T EGawe
A (S TTFRT e | O GEEF G 0o G QRCE @RI, I

S @ 9 I GIISF o BT e ZCE, T O (FIAT A6 A AT (AT
ST |
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Sfefeaifae 9 s Buaq egfe e S a1 diveeen (ba 14.02) S=Eme &
T A
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i 2z WFOBRA (IR @CACHNE A3 AWEdH How fuaq o9, @b
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(b) @ 4ol gefie fTuay «3e wet fBUuaaiE  F [ 40T @Sy a1 SeEHF
T <foe 3 21 Aol fTWay @7 @9 ST (FIET 9Foce FifeFe G AT |

(c) @ «ITof =S ANF GFLACAR @ienizs ey wrel fFuqars gafie ftuqy-as
! &S FIBIF TRIATC =A% T 2 | BT QAT I TS FS S | G FCE
S farrr TeEEs Tuay gehe tofh 231 3 [FHES giEe Qe aref
Tua9d ¥fwe qeo I29 FF |

(d) 939 @3 TFHED YSTNCE VO (Tord AT FACN 2 1 Ufwe fTamy
AT (FICT A FAE ST FHTFACTT A0 | GIOTFACTHTAG T el 6T
@ @ TSGR I FET T 96, OF GEE N G 0 |

(e) I FWS fom Il FIHCETT e qFd T JFORACE > I
ol TR 7 | G WIS o T2 DG RRIET BT g oI =
93 FFGRAYET AreFivre g FifeFs o a1 @3 swisrs fom toft Faee
T 27 fom @21 fomee 992 F9F o AieieE Ak SEm 0 (e 27 |

i GeRe A fom @I M9 o seMreEd Al Fifers &6y o= T
BN TS T Y 7Y 01 ALED TERS A SIRIeNeld s elbfere demcas
TR @ 2yl wife g oieez |
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TR S T Fhod 2ol from Fa[ IS TR 1 @R T8 Foda dord fagad
8 QR AYfed AF AR G AR T [{ey wresifeseid fdifte @i
ferRisfel MfoxeT (Biosafety guidelines) Spiae 41 27 |
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o et e o e! A qEel Al aeifed W 9 A GFEd o
ARG | &7 2R AR Y7 o Iifere [RGRTPE Sfew, &l qf 9@ e
8] | gfpfere e Fifewe f&a e TFiers e *IMred 3@ (@® AlE 4R
FfeFs e Mreds Qe afioe | fom e aaifers fom smreEs
TR (2 W3R JifeFe & FEEET BRI SAF (@ | dBfeTe e (@I T3
GRfaeal (Biosafety)mmmﬁmw%@ﬁﬂmmmm
Rge GRf@Ie faw-Aife e frfis | epfere eeme [Eest (Toxicity) R 4
27 I, oy fom atEica Al (Toxicity) 9= 41 27|

38,03 (ECAbe AR I
(eABe Sfefaifar A TS DNA a3fe 20 Ay GReyfe 1 3 oyfex 1 Sy

TE WA 6 e WRGETHE G S, A e Tiegd AT wredi e Al | @
AYfET ML TSGR AT Afers 2R |

(a) *IT SHAE
93 2RFT AR FoPq (NFNFE ATSRIRT TN TTe TGRA Il 2K |

Bacillus thuringiensis (Bt) WIN<F GREORAE f&e =03 AT TR P (SCALFOICT
*/fsaf\€® *IMPTICE Bt Corn, Bt Cotton TS AN WfefX® el 2R 1| IFIAPNOIE
fafs gG1, a6 €1 (Biee) Tonfv Twife 2wz | Aeenmes Iwe &6 69 @32 [ @ow
BIY B0 | A3 T (FTCICEAT (Lepidoptera) ORI WA 32 FAeATEAT (Coleoptera)
U IR (BRI Floa FIo-rered [Gry efemiam= |

G2 oRfER R ORI 2SRl TR We TR F AR | AN ©IZAR (6
&ifBeT (Coat Protein) f&™ AFetad TGN STNHT (WSZF S©IZA™ (ToMV), (GIRIGH
(SEF BRI (TMV) 932 GRIF T3 faq (eizs SiRam (TMGMV) afetardt
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TAER ST® T8I Il 2R | 72 76 ©13a0T (PRSV) &fSTETL 7 (A(oF Tre TBRe
A TR @ F25 z@s dfer@d T semreEa e @1 136 afswd aeE
G CGIFEAR &0 (Tl BoICR |

fermere AR AT AR IS *Midd [RGex TeaeTetTeE (Herbicide
tolerant) O8I, G 39ji TETH &M TR F41 AR |

OF QAR JRPORA (AF [ SeigaE AR foaa Sdice =iares
SIRIA™E AR (Herbicide tolerant) BTN TS (ofF FACS FH 2CACTA | P39I
SR, @81, eI, IR (Canola) THIME S9! AT A2 T T I FRR |

(e SfefeifaeE® M a2 Tfewm Qe (AfF%7 (Trait) ST FCAT T |
JffSTFOIE Q4a @ FETF GEISF Sfew H2GweTe) JCACR | (AT Qell €2 PEIF (&)
GF2 A FHRAHF A2 (Herbicide tolerant) €32 (IFNFE &fS@Id (Insect
resistant) (M) LA FAIC 2R |

fEermsT® Forotaa TGN TR AN THAN Sl JCACR | (T, 41T @B A O f451-
TG & s2ron S 2R | @3 GTE B (AT PGS B[S (U Tl T &
fEBIfM A (4TC 2@ 1 4T @GR A AR @ FAKES AT5D! TR TR | AT
G2 A T o FAeEd W femae 7S (Genetic modification) 6@
fafoq =g Te SRR (55! bR |

(b) & cF@
I @, oIge qed SR “Afie I & Protein C & Mo F41 202 |
@BI QAT el S AR |

PR I G T TLAMA QA Srwee Neas I & Wil Z[es e
H[FFeT FCE (TR (SADT AT I 2RCR | (PTF 2MNR 2w @ sjetores
I & GreCsaE 2f6 fere, I/ CysE @R CysM (DU TEAIts >-Ires Fal 20 |

(c) N3 SHAH

o, I FIA, WL @ (ORI R PN WRH MRS I RAWCTA (Growth
hormone) & QAT T (TEADF RRSER afFaw @971 Ttzd FF 24 60
o qG 41 TSI T |
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AR e Cofaa fem G2 S0 (@Abel »faf$® E. coli IIFWHRAT @I
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(e)ﬁﬁmw
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