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QISR GIAell I FACe 7IF;

SRR AL *T2[TE I FACS AA7S;

QIEE EffRIeTa Gt P FACS AARE;

GEd fafead swie I Fare 2199;

fasin SIICaR A9l 8 R T FACS HARS;
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1.1 QRREET gt

SRl (RGN (ATF ¥ AR (@ AW G 9Ie OF &9, 99 @[ fafer| §ike
(12 17Tl &% 1 CBT WiTsl (@R e Rege 919 it 93w g6 ©itsl il 41 (@Te
“A1ee 1 g FIRIes ST {510 (FIAT Se- oot (17 O (FIUR QIR ¥[g, ©F AT
THE @ P | SR, GiRee fefeE Ie e smidiee @3 PReE (R
a2 fw, q1 7 1 TeeeikEs fimd I3 | O3 GREHIRTE IO T (Urefee, o2l
smieffaeed @ IR T &g 1 [T 9B SR T 2@ @ (DTG S SiEml
T QRIS A1 fTREET | 992 G_E O}l @08 A WS Ted N aF
Tioe T RETE, @A @ wibereid S Tga g e Ted Wbz 5% @ue
2BCGIEH W AHCER [Us aeifes e «if tofs 27, T &%y 23wgie
3 ST FIADBRE TR = A1 OIR Teed Ao Aeaed G ofoe zre ofF W
AT G TG KA QAR TGS B, [ OIF TG NIF SAMCEIT Ty et 11

GRS @ eibl e | R 3RS Biology 61 @t wfde zwe faw
bios (&) @3 logos (W) *= UG A MY 1 @Ry HfeA ¢ FhRoRFre
FARE GRG0 gl I @R, EEg Ao’ QFAE AMBE (&
fam, fiia, Wxpeis, ORedy @ blrr ffen Sweea Toror GRNS®Td ¢y af fFg 561
20z | AMe G BhItE iy (e ofen [oie i Reem <=1 3w 1, ©g S
a3 1 [T T o @iy feet

1.2 SRR =T

GIRE @ 7o 4@ AN S0 SIFIEAR. (MATS A8, Gt 2e ofen ¥ a1 ef2
2o e GRIA@E “IF JR4R & 9T 7o =R O I SR efbE
Tfewfieem «e eifdfieed | g qfe @ Fgo! o @itz | e G 9e qebi2
frefs @e I@r @ Wy e MW O I Q9T 9T AP G HE A | AN G
T e T TEW A AW (SR T @ - IO, TAF T | @ T4
A1, Tfew, TEGR, 2@F, ST e @I AR &FHGE @y Resad
AN VAFE T, O OF GIRF (Frored *N FA8 7W qN| ©i ATISAE Sl
GRS @ IPE AT o 202 | W A el fame aregs e
(ore I (Nfere qdR FleTs €3 g2 Oitsl Ol 41 2@ ACF | GRIASRINS SIF o™ 77 |
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(STS 14l FoCe AR *14l @RI 23, @A O ©ifgs fofe o Tt et
TGS MFF QI @R Fg HAF 1 OF @A A6IR T@, ET61 206R Fiere *M1A |

1.2.1 (oT® QR[S
(oTe GRIG®M *NUR oG [ 7 SQeEnr 60 2@ ACF | qrs ARes e Sffie
e S %4 2

(a) TEHALAT (Morphology) : T A qeHSARTT At WeE 1o Ifq @ ==
oicDy w1 (aced ]ifEe I e dfes oM (External Morphology) @3t
(e Sreredld ITE f[TIE eres Wee (Internal Morphology) @1 23 |

(b) cfafRepEfat A BICHE (Taxonomy) : TR @fafmeT «e o e @
RINIERCIGIAEEEN

(c) =AWt (Physiology) : TGRS T ASILSSIF (GRAPTAE B, @ ; 437,
G5, SMCTIPRCERE Bopifn R @ *1=1 SCTD el 72 | GG QI TSR g
FICeE el @ IR #iheA A |

(d) RoBEf& (Histology): GIRMTER fGTEd 21, ReymT e TR @ *rar Sersar
I

(e) ?ﬁﬁ"ﬁﬂ (Embryology): &« (FIa Cesfe, ffig w2t (A [CI&E] "'[%, 5o,
AT, e &fs e DT @ =1 dae w0

() IR (Cytology) : RIATATR (FICAF 15, I @ f@Ie FwIcE ARSI ATAD
Q@ Mg

(g) IifofRmt It HABH (Genetics) : & ¢ GIId Ieiaifod@r ToCE @ =4
QDA F1 = |

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

(i) IFRRWI (Ecology) : @ =T AFled ARTICAT AL QIR AF©TFE = ST
AT

(j) 9FREAEE (Endocrinology) : TRMGE WA (hormone) IR
BT @ i T

(k) RIRQLAT (Biogeography) : @ *I14R #f/Sq [few (eltaiifers ANEAR Giaw el
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TR STSTTEH FPIE DS 41 =71 GfS GId (il Poaa e guseER @i
sTwifEs vt

1.2.2 Tfere R
Q ®IAE FECR G- AT e | SEt SEa@ey Wiig s N S
Al R

(a) WM (Palaeontology): @itsifeRifrRs TR e @32 SR T e
(b) RRARPRYR (Biostatistics): TRz w-aass e |

(c) *FKAR (Parasitology): RIS, *RAI GIAd Gfer @ae @ TwifFs
e |

(d) WBREE (Fisheries): W, W TAW, I3[ oW JPAA @ FATHe THfFe
el |

(e) F6©g (Entomology): FIGSTSI G, Toifrel, Wowifrel, e, 7 i
Twfes e |

() Y& (Microbiology): SI3A, WIFC R, AYIFHAF 2aF IR T TSI
T e |

(2 ?ﬁﬁ@m (Agriculture): mﬂ?ﬁ et |

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

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

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

(1) sYfas HRf@T (Marine Biology): Ifus & Twifcs e |

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

(n) QRAYR (Biotechnology): MA G2 ~ARCIC Femicel QIR IR &g T+
fear |

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

(q) WWW (Bioinformatics): FPIEO ﬁ’{w Gftwmfefes o, @@+
T faesEe s feer
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e : 157 B’ ¢ @A GRRGEIER (@4 14E Togs SiF qFf eiferel tofd
T 4TS Tope F6

@ 1.01; GRS f[{fey =g Twizga

@aww

JiG; Wi e e TR 499 (AF QRS e oifas o1
ATENT SAFIY: AT FQAW@ /AN, S /FIOE, I, WECAN, TZACAT |
AKIS : 3-5 T (2D (26 WE Ol Z(F AS |

of s v e “f@d a1 AR (AF @FH FE@ W @ @F FAE@ @A
GREA@IET G4 AU THES! TR R (18 L[ A HEHS Gfeeicra
(SIS @I TlTe HF SIferF I | OAT AT (AT 1A (oo Fifbe @i
e Anfarca sig et At fes Sz o s 12 wifert fere e 59

1.3 QIRA faf=u

e wfe ifen Sfea 2 5F % a3 A1 AR (OF 7% Aeiied S 8 (JrrGy
I T AR SR G TR GOFS 7Y, (@A AR Afsad wie Tga g aeifed
I AP TR | TN A W, SRFCS I GIEF 9041 (+1¥ 20 (I Ay FCA!
O 1 TR) 97 TR AT AR @ (BT | &1, (@R G (< ARG & 93
TR GRS

RoRE
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RO q

YOI ROPT T4 A AR @S | GReeRE a3 el e afdfmm
FAR ARG S SCAF Sl (AFE AP TS FCRRC | (T2 LATAGCAR
SIfimE GRS G Jowm 1 T vz, T AN HICHFN A1 @ifafeyEte
AR =% 1o G612 | ©f TR Y3 R G RIva GREEISE TREed o
AT G2 T TN FAGFSIE Sl

CHIRIICT SR SR (FUAtRe 2 epfolw WA B (1707-1778) |
1735 e Sseren fegfamen @ fofseoming fofa @icea «= fofv @ feafmeem
FAGHE TG g TR | oy @R Sfew, [eaw 03 o1 ez 97 QiEd
IR oF T wiar w1 fofig aew QiR 7f @fRmier 3 TmeaeR
fofe eqeq T | TPy T SRR &%) Riawd T fofd Gieeies ufb o, qal
Sfgnere ¥ aifdeeie REE Kare s |

fafRTuie Sy

fifme™ S 2E ol Gi@a ve ¢ Bowa TRy Tl |rRge Fh 1 GREeted
forom s et 30 ORfe @ME ATerd wawd T Afel s
FfFroON Topoe T @32 A QGE *9E I ©IF TNFACIT P F1, i
GG Q3R NARFEE ARSI GIRIENT *HIE FCH SIF FLTH( oo 26 |

LSRR
B [€5111 o N 31 S I A ) o M S ol
g ea ol o RIS ST CHrRTRET Rl
AT GREICE  Seneele G2 .
gﬁﬁﬁﬂ E: 121

aifdersie e <Ko @ it ditey | colfe
(Kingdom) 4 A FE@ TeeT P

pe W m . ﬁfﬂ 3
eIt S TS (FICE DNA PR it
@32 RNA- T AFACOW, QIAACE (FIEF
GRSy, @I A 8 AW a4
©Y-TAITEd ToF fofs g @9, «3b., 2
330691 (R. H. Whittaker) 1969 e e 5
GEEIE “Ai6 arey 9 Fize fFeew il

(Five Kingdom) © 394 el



v Gt

FCEA | ARISIPICE e (Margulis) 1974 A Whittaker-93 @fdRepem sfafee
¢ freifere 351 (e | Fofit sT3re Geeiees ufb =i feets ot st @3 =il arencs
@2 95 oI e Aeeige FCE |

(a) A fogow 1
(AR SH (Prokaryotae): @S e (Fefaas ?i‘?‘iﬁ@ ) RS IR, WYrFEIE
ISl

(i) Sr&7 1: A (Monera)
L1573 PR I st ) M i () o (S e

A G0 (I AREAFOIE I 2 Feresr s
(4}

I g MefFeam ¢ fRefFa «w 13 |
R (FIE 20T, NREIFGA, e

Giferae! Bepinn (713, g BTN ST | (&I =

freree fRikoe dfear sy 231 g4 e fo@ 1.02: () TFEH,
e FRore AWaRS I | O (FS (FO (%) Nostoc (=TS et L*Irer)
FCOITTCRRT A1 ACAFALET oo UMy

dRgS T |

TWIZgY: TS IS CXRIE, JFCOI |

(b) " fFeew 2
TG (Eukaryota): @ e (FefEamt Jafie) R[S aamd @ g™
G| I GFFOIE QA FCEAI AP TSI A I |

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

RS @ gFER A PR, G QA
IERE () A fEEse q e gelfre
frefaam % | @I @wifta g FefFae swi
7l #AfFg8 AT | @G T°gCe DNA, RNA G2
@fbq A (@@ TP AT qeig A |
AR el A TRl fers ¥ |
NRGIFM (@ F ReSwa WG TR e T

Q0R¢
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3R FAGLMHER TG iR eRfeed foq &g soaareed @3, @371 7o HieIsa
TR e G e 706 1 (@I 9ot afee =7 A

TwiRAd: TS, ST, G ¢ TR T

(ii) ey 3: T2 (Fungi)

GRFGy: wfxpienE =eTe, Jo&GIdl A AFGIA |
(R G G WEEETIN (77 FTor Tee!l
) fac fds | @t fSefam yeifrs |
@EAD FRT Py Mw e qmaz
el orfere qB 1 FIERIAG Sgefes |
YT AR ey e 906 |

TWIRad: 35, Penicillium, TN 25

(iii) 9T 4: &G (Plantae)

3%y @t e fSiFIPTER Ao EeI
Tfgn | g (rez Txe foopew fmmie e
el 3B 7 G2 O (A e 7 Xy =
2qiTe A, O PR TS e AR |
G T G SR (anisogamous)
ERINCIEEACIEISC R R I HIEE R IRERIRET
forgdlt vfo MeIGe fEee g @9 S
TP ZH 1 3T e wdie enfeeo e R S .
G s Sfgn 1 @ Ao 5@ 1.05: S0 Az (SO Bew)
Sniggd: Te gE Sfew

AGT RS9t 2a Mo Al 2@

G Ml e ——

= |
(wrifefon ) (@@ oien ) (orgedd ofen)

FAI-}, GREEE- 5T-S07 @
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(iv) ST 5: SHIAERT (Animalia)

@y gal MRS ¢ Iged &t
TR (I (I TE  (FRADE, it e
(FRIFA (72 | ZIFFTT 7 AP G @A e
qdie ASIG! @A AW LI FE, R
wfoe Hoew e 1 al dqTe @I S
MY IR e 1 AT Tare g7 @3
F AT TS (A YIEEC T TR Ll s
1 g RIS ST g o S = o 1.06: 70 (@I TRAM
TwiRFd: (AIGITSIR Ireio AFe AIIS! 3R (ST it |

2004 A SIHEC fwEEE 5N (@eEmia-PNY (Thomas Cavalier-Smith)
Giqeeited (@lif5obE (ABITERT (Protozoa) €32 @S5 (Chromista) TN ¥t ©ita
Olol FCEA AR NCAANS FIPCO A6y RRETE 2[A3 NP0 I | QoI Fof FRResiE
(B =AM ATy O IR0 | @ w0 corE1 Tonaa @firs aRe feeifas amE | @2
fafon s AR @ RFESPTIET T S T4 TR0, (SRl 92 326 #UF TN
ATTS! TR FIEE AR A qied ifafoe 27

1.4 cfafqemieR [fon gt

ifafmeR afel auat o weR qieeR RRSETER At T g &S @it 231 T
TR 4191, O TOuE (AT AL ©© FF A2 TOOE QAT A ©© @ | T
o a4, ©OIF Sroge ([AHTOR R O (@ a3 TrEYe QIAd AP O |
q3B SRR ewfe *iw KMo Fre aresifes @ bize Aot «isf @it
ey (Kingdom)

#% (Phylum)/ &% (Division)

@9 (Class)
29 (Order)
M@ (Family)
A (Genus)
Aeifs (Species)
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GRS N

ToEE 49 (9 IC P61 (6 Wi ©IF 69 4191 2T ©fF T2 | 009 86 2!
%, AEE TAGG =N @i, @ifdm TAwB 2 39K, o ifaae™ 93 e
I (AETE ARIE (nested hierarchy) | SF T FFRIYNE TCIAR G SR LT

TR (MY 2T GITAe A, GT9[CeT ©FF A1 =Y | (TN =1 AGeE= (Homo sapiens)
efefqeiT 23 GTPN:

Ay (Kingdom): Animalia; 199,
FACSG! QIR Giel Boyom ©itR |
*#{ (Phylum): Chordata; <199,
QIR (I 9 2R AETE AT |
@fa (Class): Mammalia; 19,
ABIE T 94 AT G
C<TIT/B=T TR |
3% (Order): Primate; F9¢,
IR R CRCH I RIIRICRUEN
9 ST 7iSHe (@ TFe
(1@ (Family): Hominidae; 1<,
emwiifer, sifeeT, eaRebR eigfod AT Al @R |
A9 (Genus): Homo; 199,
(MC2F S7IC® IFe® AR T GIR
aAeifs (Species): Homo sapiens; 199,

56Tl G2 AT FAE, "R T Homo
N O oEifed Qe ofee  qaR

J*JfeFerd Sxe |



2 QG

@A ewiferE @RIt @ «ite (4 Tows T A, ©IF FIFTE TR
w1t 2T (o A0S 21 FIR (@I @01 e @ifafe T @(TE A ebfere
e @BIR, @A AW FF FIFACEN @2 27

1.5 fasm [T Awfe

q3B TRE @i M g6 @t A1 o e ofde 271 eaw qeeifs o= e am @ e
o @exfs O Aeifed AN 1 @9 : (e WEF (FGANE AN Solanum tuberosum | QR
Solanum 919 <IN G2 tuberosum ENOH N AR, @4 76 W fex afde A fasm
AN QIR AR AFACE @2m N9 (binomial nomenclature) 2R 11 oM
AN HHOR T GO, O TR R LA Gieeiced fels qaee @eTml ey
AT T aresiierend fFg JAHS Frwafe @m GiRe [@ef am fde
T4 2¥ 1 6™ A International Code of Botanical Nomenclature (ICBN) ¥9®
@3 &ffF TN International Code of Zoological Nomenclature (ICZN) F9F RIF©
FRINPIC 2o 2@ 1 AFOATF @B code ORI FT® GG wfere | Al wHifG
T QEAR (FICA GIeast LFeeifere 1 7= faey @g 7w #Afafoe =1

1753 A J2fC* K@il SIS 119 Species plantarum 316 T5a1 T 1 92 73
TGS G JF9IT TG oo FCH | FIH G AFAG MGy Fof+1 fasim qr<maret
ST TS FE @32 49 8 TIfeq Aew i | T3 2dw @ gt Siwa qaf, 3,
s gJe ARSI IR FE | FIRITR W2 v aeae s fe e g
HASTR TERA | @ e Sl afels Sicas:

(a) TR B AR P B S qCS! TR TP/ FACS 20 | (S Alfeifesra
Ffew et e Teifs g awfen  F s AT FE0R, T (I GIFT AN
T | FReF (TS RIF NI AR Zakerana dhaka | T egvpecag alife@wt e
AfSIIS! FIG T @R &S T FRE @3 AR TN TCFA A0 ZCACE 1)

(b) Reifee FCNE ¥o @t AFE, @AW qifB o AW @32 Ao wefs ewfs am
Q: Labeo rohita | @6 32 TR (AT 1N, G Labeo 519 €32 rohita AGTOF AW |

(c) GRETed 2fsl (T AN S0 (unique) 20O 2 | IR, 9F2 7N 6 54T
QIR &) IIREE SIS (72 |

(d) (eI TG A ST AN THE 6 GHS A, M THAYE (R G

Qo¢
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T R Tt wieHfba I (=B W ey s 2
Q@ : foRe Allium cepa, 182 Panthera leo

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

() TS @K AW 99 8 Tifed FWF o qEm
@il wiel e 263 | (@4 Oryza sativa, Catla catla |

() I TEFew @ 3 G [Kfoq e
S, O YT R P 22w e T9
gwe NG e TR |

(h) Y 2T @ e [eeeerre T @ oi

29

AN SFINRE AR TF GIEF (TSR FACE T ALTHCS ALAG FACS 20T | T
Homo sapiens L.,1758, Oryza sativa L.,1753 (92 L SR TItNg AfFe 991, °W

A TR @ AND GFF TS AN (T ZF ) |
FEFH SRR oM

RN Reifas W

q= Oryza sativa

G Corchorus capsularis
qI Mangifera indica

o Artocarpus heterophyllus
A= Nymphaea nouchali
Gql Hibiscus rosa-sinensis
FEE Y Vibrio cholerae
GISRIRERG] Plasmodium vivax
RIE&IG] Periplaneta americana
Gl Apis indica

g Tenualosa ilisha

PN e Duttaphrynus melanostictus (Bufo melanostictus)
G Copsychus saularis

AR (S BB Panthera tigris

RICG Homo sapiens
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IS : A ICE QW (T GNP GF6 T gwiifed o wfqwa dEaz 1 g
5 I T ea? (o ANFAceE @ifeFe! [ FE1 |

@ =z
Wﬁ@rwgﬁ

s, GRS REFE 7g 2
3. GRRGEES (S AR N @1 |

0. GREITTR Ffere =9JTE= T @ |
8. faom AFRel Afe 7

¢. CIfRTITR Qe S S|
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. QR @fROeR e $1?
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G 3¢

\ 2>
() vt
5. GRRGIAR @ =E Iores @ AcEivar st 212

F. qUOINES <, IFES
. AT 9, RIS

2. ffaf]uieTa Sy 2eE-
i, QT TARE FAWICE Sl
i, TIRET G ANFAS F0S Al
iii. fFeifTeeia TmcE Toralem Fa1

e @At Afde?
F. 18 iii 9. {8 i
S, ii 8 iii 9, 1, ii @ iii

AT SwIAF0 7% 7 G2 98 8 TR ATHT B&q WIS |
0. fora ewf*fe &iafoq aiw 2
<, oifsEl <, BRIGY
o1, *FRIPTEN q, JIFCoIl

8. Twisite awfe Qb MG z=-
i, @1 B TN
ii, @A AWy LOfTS o
iii, o fefEam Jofde

e @b Afde?
.18 i <, ii @ iii
.1 @ iii 9.1, ii @ iii
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. EfifeE 9T 7

<, IS TR (ofe =i F& 27 (@7

o1, foa-2-97 TRenioa ANFACER CF@ Freld §i (RIS Ia AT FIM S |
g, fo@-y @ foa-2-97 W @7 GG e e, FRR [RUsme T
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e @fiTe (OINE QRN APCE (R CIRRET 1 (1R 99 9FeF ©oF fofe
(SR 93 TP QP TPE ARE AES [Fg TACe AR | AFe e &wel 0w
M3l G5 TP A ZEFG YA A (A & AF3 GRIFID 9100 fF qF 7572
93 YR (IR 93 FF ATIF Teas & Al |

-0, FRRGN- 5T-doT @&



obr

@ @ I IR A=

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

Y, =¥, 3§, §F Gk GFE IS PO T [feT avr @I o
I FACS AR,

QIRTACE (FICIR THITS! JehR FACS /1S;
Tfen B I Fce #A17S;
aifq By i FaCe A9

I T (I TG ¢ G2 T 7o T4 fefers Bope e yezm Fare
MIGEH

5o, Sel e STE (FICIF AT I FACS AR
Bopermes F1& Y FHCO A5
o] ¢ FEOES (Il IR TR Y FACO AT,

QY T AR Senes () ¢ aifacd (YT ToreEd Ak (F1F)
I T Hfre b s Fare i179;

Tfen ¢ Afdfbpe foa werw w0 Hfee Face #i179;
AT QYR TG AT FACS AR,
QIR A I (FIES S TR FACS 2A1F |

Q0R¢
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QR ¢ By 55

2.1 QR

e @fITe (SRl (SR (@ QIR 20k GRMERE OFF | ©3 QIR 7 &I
(@I RN GRCEAE QART 107 8 QRS [GFAFACAT GFF RO Il TR0 |
@R (Loewy) @32 Fitafew (Siekevitz) 1969 AT (I (OW (selectively permeable)
"M M W @R GITe G 9 T &) TEIT 4w »eiR e efegs tofq
FACS AF, AN AGF (P I |

(FIRT g0

T GREFE OF T8 T | G TG NS 1L @ AR, (T2 AR «Fe
e A1 | FRefFaes wee fofers @R 12 e, 9t e e eFe @

(a) @i I AFFIET @ (Prokaryotic cell)

9 A (P @ Jofde M (nucleus) ATF 1 oy Gova @ifr fefarigs
(PG I T | @ (IR WS (@Ie vl e wige A1t o1, ©iR fAefpe-ag
FAZCBIZE RO ACF | A (FI VRGIFG, 26T, arergets< @b oyt
NG AF A SE ARNTH AT | @IS (FIE DNA AF | 1S JFJ& R0 A
FIFORAR @ (FEF @ 2ATeq A |

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

O3] (IR Tz ?_[ﬂﬁ@ gdie fT8fEaR RifE (nuclear membrane) ea MefFs-7g
REGS ¢ P | @ (FIE FRCACEER T el T A | @ Ies
DNA, (25w, RE5M @32 Siiay TAMA ACF | AR TR @ GACER 23 |

Piterd fefers oFe (@R 12 4207, (RPN IR QP |
MR (Somatic cell): IZCFA NET (T A G5 (I TR FC | NRCGIFA

sfere ferets Tw (e [elfere 21 e el med 3 w6 1 e ©g ¢
S-S O (TRIIT S (T |

GG (Gametic cell): T 2T 8 TF (Al AR, AT T TEANT SR 27 |
R A%fote G ITgritEs fore 906 @32 T (P TLAT 2 | FS] GeCPIcy
@ICACSI HAL! TGS (FICAF GICACEIT FRAF SEF ACE | 92 8 F Gy faifers



N Gl

2@ g GIEE W2 TR ol IR 1 2R 8 T GANHIES WA T 6 @3 @l
@R TINB (Zygote) I | TG IR KOS TG GRAMZ 76 I |

2.2 ©fen 8 AP A4 e QIR Ol IS
Twfan Sfen ¢ AR FFcee aFe @A afsll @ ForeE el i tefd '

@ 2.02: IR 24 wreNopTIR

Qo¢



0¢

G 8 5o B

@R qelqF TR Sfev ¢ &Ift ToEd (@I e g ey @y, I (@@
TenCHI 4l (e AlfeHIy s I |

BETHRGT QRrHY W (A IR, @ g (@ FelgF A 99 |t #Affoe 29

@RABT (cell wall)

@D Sfen (@iEE a3 e JFesd &Gy  ft o A werg e tef
AN (@EADE A 1 (FRLADBIEE AT Ad @ GO, ATe GRS,
EorEE, felfE, ¢, JEm T e mid A S@ JReGEE
@D 2lifEw, Fif+e ¢ AfriemEe M 3k za@we @Rt IR e tof
ST (TR ABHIG @ ~oaf<SE | T4y i T (BT (A s7T® FEF a0
AT B T 20 A (NI S 21 @ Adied e W g A, AW FA
JCE | (PRLADIR (FIACT qr] Ui IR, (P S € WFh© I&I A0 1 A (I
A0 AECACTETNG! (MYl wifer) BT MH @A T Fea G Al @ <fere
w39 bebe el e |

C‘m‘m w_ﬁ—.%q

et

(<F) SECHES () THEEH
@ 2.03: @FEABIET WYArFT oo

ceTehTgeT

@R oo @ 9, dFAE (GfFeTd 0ol g AE OIS (LTBIEE™ I 1 (Frafife
i Tt feg2 (ebrge™, aTe @afifa foee cendieeeE wed 1 @R
TEI8 Q2T TR ABHISEI TeNojte «de fTefzm |



R iRISERE

2.2.1 FERAfE (Plasmalemma)

(ATBIZIETNT A12CF Y2 "o@d @ P2 Wi IS, ©ite (@afife i giiesiersn 1
TGN G A0 | (FRRIEE ofeee Mo e aft dqe ffe aaz c@ifba
furm tofd | rfifa @ e *M 2eTw SfoReeR T4 i ¢ e =e
Beibe] e S @32 A (@RI AR (A Sl I A0 |

foq 2.04: FEfifE

2.2.2 MBI @eiq (Cytoplasmic organelles)

(AT (At fefFasT At (@it A e @ @fa Toet g (A 9w @be
SBCHIACT | G2 AIZCBIZNTCNL N WS AT q&NY AT | G TSR IS el
ES OTF AAEE AT o | 93 TN (@I @it [ifeg ok @i
@I Rifafdie | @i zms:

Riferge MBIz =iy

(a) MGIHFAT (Mitochondria)

A TR @ TS 1886 (TOIBCH 1894) AN AT T [AHC B @R
GF TN (A ICAFRT , ©CF IO &bfers AL (e ez @ e | «ft 72 "eafif5 ==
31 faifey e (7@t | foetaa veaf (oot e Seed el o) 20 A | UAd 06 (cristae)
01 1| IFPDR I o e g AT, GTd SIS (oxisomes) I | SATHCSICT
LB (enzymes) FTEICA ACE | NEEAGACR (4 ) fowca A TGH (matrix) |
GIRE PBIE ARRY T4 NIGIFGART LT FIS | (SN AT WA @ P fF709 <19
HII(G: ARCEENROM, WGBS (F1-d S, @1 5F G2 FEIE AR ©W | T YA

RoRE



Qo¢

fo@ 2.05: () WREHRT (}) TR

g%l (IIEERPeR e IRERigT 96 T @ Ter, ver ¢ vl 47
VORI PR THG T | W0 w8 wged 47 @3 b (YOI 4ITe)
THARAFIA T TLEIHF TS AFR @ RGO MEGGACOE TP = |
(SR (FAGE, &1 B AIGE @ =i Teoifore =11 oy TRERITAIE @i e
TeAAMe (F® [ ANeTE ST e 21 G oI f[fen Fhw ¥ *ifg 476 I | [y
IFoPw =Tl 7He Sew ¢ 2Nfirita MGG siheam a7 |

AFRAS (P NSCOIBGAN ACF A 1 ANA(S ﬁ?i ?_[Cﬁ?lc'ﬂ (IS (@N: Trichomonas,
Monocercomonoides 395V (LTCBICSIATS) NBOIPIGA Wﬂﬂﬁﬁlﬁl SRE awe F 7
AIE @ AT TOCH @ 9F TR TGS (IS oo NREGRGA ([Tl o7
AR FE AT @R TR (A E (IEd R AR 2 (0%? @9 e
A1 ©Y-TATG (AF G2 FAIBR S <1 27

(b) 2ifF5© (Plastid)

Ree S5 @ 1866 M Sfen @FIa g @eiq Afve @ = |
APBIET A4 IS AW Fge F41, AW LY FA G Tenmad T @32 LA
FE AN AT FA1 1 2TT o7 40— @A, @TNAPS G TS |

(i) FIRAAPS (Chloroplast): 3@ A0ed 2IFTTCCF (FICALPT =11 ~ATel, Fd TS 3
I S WL TR AN T 1 AFBCeR & (grana) WA SRS ALK FCA
IR *fgre FoiFefe @1 W2 SR ETHE CEMITS (stroma) SRFLS TLEIHE



38 Giafqee

5@ 2.06: @3 BT Fa1 (Afwe) | @Fgwoa Koy oo
(FTAZT TIIFA TG A @2 ATTOI Toreifors 1)

TS, Y (AT Y2 T TIZ-THDT (¢ (FIF fooaaia 2 92 07 79 “F a1
tofd @1 W2 ZIFSTe (@R AP, O3 G & @MAR | GRS GTe FIIBare
T OF A AGFE AT |

(ii) GITNYPE (Chromoplast): ©tT A6 20T O & T 1 O3 ZIFBTe Tyrafre
(TW™), FRBT (I, TR (F1F), TR (Se) Tov 76 2,
SR (@AINBE W, (@FABE 6 R @B a6 @R awd eedsfTs s
T, ATl G2 T Ty SN FEAT F@ €0 | e P, ATl @2 ST A
qUR AT AR | TR AFAAR IR AR ARG I Qa4 Fier | 971 [fow
(FER A& WL AT FCE TN IR AR |

(iii) feTSTR12B (Leucoplast): P AIFBTE (FIC 7&7F *wief AE A, ©IMe TCF2s
1 @ @I R A R A, (@ : 5, I, T 29W) @RI amE
AGTN T 1 G LI PG AW T2 Fa1 | A Ff Gt OIS (@Faigies
FAre® 2o Al |

(@) e

I : 2lifF5ren fom aie |
Towad ; fqfon avowa 2iF5rea B, (PSR (219014, A3 (o1 1
S ;. [fon Toe@ 2Fores fog I @TE I Wi «wae @ifics Sopatom F |

Q0R¢
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(c) *=if& =g (Golgi body)

e g ([ o=l I7g) aAdiTe
AP oMeq AW, ©@ AT
SfenEIae amd @l AR aft ol
8 IS AR (e W@ (o1 @
sy fafen Serveee #if e g
| G ey s Fespeaata
e @3 e TR e W
fAeTTae @1 BNl 7% Tl I 1 (&I
(I AP FIEF AL @ TwifFe
G A FAET G (AT 7267 FF
AR |

(d) aceigiafSs @GP (Endoplasmic reticulum)

GOIENT @BFAN -7 SRR A AR BT G0l AP, ©IR AefRFeIIE
G A (ST AR A qh 1 @I Sedlifte AmdeEe ek A Rena
GTTIGERE @OF T B | QTN FACA I A GREER A I8 AT |
T2 QI T2V @, @F (I (AT G (FIA SO 8 (I TeAe ey wifer @3
TG BT A | NRCGIRGA!, (SRR oo fore droighietse @OFee et
SR AR | Tfem AR i Ty (FIEE G TS A |

(e) FRARF (Vacuole)

HIZCILASC (PICER T (A SS Tl 3= (A IR, GIoJLNIR RR (AR | J2-
(TR Tfen (FIFF ([T 1 9T 29 IS (@I 179 411 [foq «@q0aa aied &119),
aifsg, =4t, serer smid, (e «fre,
5 Mg, A T @3 @R
T 1 difFE @RI AR
e A, O I FAE! A,
SR G SRR (=26 =7 |

(f) =2TTEN (Lysosome)
ARGICEN  GREFEE QR T
(AF TH A 9 TRPHE IS @ 2.08: AREIMCEN FI
GRIYIENE T I (T | @7 2T A SRR @0 oW o s w4
T, BIZ AN TS GF F T8 T&N 7 1 | (AR AFCEAT Toiq =0 4 [ifeq

-8, FRIGIN- 5T-0% fer




¥ Glafqeae
IR ARG AW FroT® I @7 AXACE FO9ET 76 2@ A | FAE!
FC (R0 W= A

RifafRw MRGIEEN "ty

(a) (PP (Cytoskeleton)

@R afees @ @R Tor@ 1vE A0 (SRS Tod ASE | (i a9t
W32 (G- R o1y wier Seel g A (@I SRME SR Tto! B0 R |
FRFE o7 (AF FEHE 3 A | Ao, TtE, TeRekm Toim califea
TR RewEr [fon @e oy [ife 231 wEbees, MRS
TBRMNCED FATS @ (@0 ©gd Twizad |

(b) FRRITHT (Ribosome)

AN 92 Tfen Ton 4ae (FER e ol T @3 RfERET @ oM wendfs
A4S (lIf5T AereRTe A2 I 1 (ABEF ARTANBRT (537 AT AT ABCICEITT
T ACE | GO ARSI @ IS AR SLEBF FIAR FE AE | TS Al
OTHECE FI 20! ateRrRfae &g ofe afew ment Sy, TReRgae UG
3 APBTEH CHINTSS ARSI ANF, QT & SSNPTICRF Ferd Tuaa- a3 JeFs
QeI (enfoe AermEe @est (7w, 0 e @b WG (@ IEa MG A1
ABCECHN (A3 (I G0 (2B AT FC 1 (T FOHE 4T qe0 (FITT 9 T
@I 9T @3 [ WSl @ QY WATS PR FAcel, O AATF @fve s
oI |

(c) CTCEITEN (Centrosome)

afs effacecaa &%y, dyme enfacsica
G AN T | fReeiers Sfew (i Fwifbe
ama @Al IR efaceias fefEieR
TR Y6 Tl TAFE A TOIFIF Tl (72l
R, SIWF TGS A0 | GG SR SIAAT
RS AT OFENF  CUGIHTR G2
G GMGeTE TGS 96T |
CCGICEeN A/ @fges @R [Reeea @ 2.09: GTGTE

R SPBIE ([ Cofd T 1 QR HiTe 7w fSree CGITSItR wawe ez | [fen
ERCTE FIEET fOCe G qeHARe F |

2.2.3 SR A1 @t (Nucleus)

SRR (2B il Tl GPICTes <2< S5 (@ g5 (el a7 o163
TR ST | g7 Oipfs (ISR, TR 1 7@ siE | Fewn 3R @ifre Fes O™

Q0R¢
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fo@ 2.10: fefFam

fTefFam e a1 fefEaeT aetefer &6y fafze a1 ot @i s adm
FrfRfemTz 19 fea-ffear freme s afde el e seee o=

(a) frefFam Qifer (Nuclear membrane)

ezt @ A @ f[ify, o Feime Rife 3 e [ifg a6 aft v3 =9
% 1 2 Rife ferfore ¢ (e e tofd 231 «3 fRifers I MR oy fem 2GS,
@S el T Jeet 1 2 ferwa foeq fuca fSiFamT w3 ARGgee™ W g
g Bellbel e 1 e fife RGiges (e e Wi Fgee 51 A
W32 ey g9 vetvel foRmd 03 |

(b) fASfeegie™ (Nucleoplasm)
frefgar fifa foow @l Stor ¢ 1 91 A | AT (FGFET At fTefFee™ I |
fefregie fefas e, (2o, Srme ¢ Ffosm s @7 AT |

(c) frefss=™ (Nucleolus)

FClFeetd T @ISR A AE (PR FGE WOHSANA [l (FaDIe
AT | AT FCAATR} LT A @ @071 ATF | @31 RNA @ (2l forea tofs 231
G AIBCRICEIN LTS T |

(d) @=ifod wiferdt (Chromatin reticulum)

fere 5e1R I, O (SIS FSFACER Ty o7 Wl &+ &b i AFce @A A7)
93 TSIl ZCEN @A | @A (9 @SN) FETe DNA R (AR NI
sif5e b T, A (SEAlbF RIFBRTIR IR Fefie 2R Tw R e
T | 5TC QPR FAlere TR (T (o @Ne 9, e vetg N awe fwefsmeT
@ Jol/og FOUA GO @RTS (SN SR 1 GO SR AP @R @Em



S Giafee

TOYEE G @G el
(chromatin reticulum) Jt fefaaE @bF=
T =1 PR e T (1R w6 Fgh!
L AR G2 FOATE S QA (@6 €2
G R | R EF (@I @A ©4d
M @Emr S e e e
I (FRROEER T @B 8 A% 7@
oM R AC (@FWBAYER SEE W
IS | KOS (BICTe W ©f FAGE
O @M AW (ows Wi ofe
e [efes 2@ @ SINeeTg o
IE AT Y RS ALLEF I 9F GF 0
@GT | @ibren (2r) Tgae! @ a3 (s o 2.11: G @
TeFibe e ATE A A CHING | (R [EeTd 7T EIGIRRIE @ @ e
(AL NFHCRTH G7 I 2W O 0 FIAGIPIE | GG T A
@fbres @l 2o WK ¥fb AR (arm) | A AR T4 CIHIRRIF I9k1 @I
el fRftes 20 T, w14 afeflt @wifbers av qft @iTas Rer €11 201 9
T O I ST S AR |

@«aww

FIG: G DS (@FIF o qelgm @idRken qBf 5ea S SoPiom
BN

2.3 Bfgw @ g Fie sl (Ko a9 @is gt

(@F1F G (3w ¢ 2iM) A5a 9FF | AR 8 IR ANTA (A I fon
fomeim sfvifere 271 =R =i et SREIER 29w e (A o) 5® GFeE!
A1 CATBITSRT 247 ASISI T OIHF (AT A KA [SAPAA— @I AR, (A
I ¢ FE @ o (IR ACLHHE T B0 A | IR A (ARCH IR WA
femel =iy, @R (e |

2.3.1 Wﬁ?{f (Plant tissue)

@3 31 Aoy dPItad R (TN GHfae 2@ M 2 IG ICH GIR Oithd Tesfes

Qo¢



0¢

GER ¢ 5o W

T wfen 27, o sima 5of @ Fan qeat 1 5of g2 2, ores ooy «ae =it 5oy
Sie BfR (R et 7% g *2i18 Boya e Reifere 2re A a1 =i
oo for «@ta, 39— w75 6oy, wibet o «ae fsadt (i) Bof 1 @it #y 15
@32 @fbe B3 e ST 1 263

(a) 1= fa?ﬁ (Simple tissue)

@ AT o effsfb v @i, aigfs ¢ owe e (2te afen, st w7@e B < |
(T dPpfog e fofe Fea s1eet Bofee o ©itet ool Fal 200 | A— IR,
(FIEDIEA G2 (FITFI2A |

AT (Parenchyma): Sfentnces R OCH qie ToFfs o7% a1 9
B (TR Qifs, TR, e aAbige a2 ceibigie™ i 7 @2 s
AFESTHAT TE ML T | (FRLADF #ATea g2 EREe M tofd 20 1 @91 (I T4
(FIRAPS ACF, T ©OCF (FESRA (Chlorenchyma) 11 T@T& SEetns ¢ @
W‘W IETPIZANT AN (Aerenchyma) I 1 *Ficaizs Bpa a4
I (M 19 T4, AW &7ge Fl, AW ALY T 92 AWE A2 Fl |
@IESIRA (Collenchyma): @o[tel RO «=e “fia<iz @@ W tof =71
FRADIH RS @R (Ao &= 2@ g W QIR (TS 2R elfbieas
G FHF (BT (FLAR | O qd (@B SPINed g @2 @I (v
Tl 2GF I AT g 21 @ B (@RYE FRG ¢ HEE | 3l (eiesrgiersioyd
@R U@ (ot 21 T AR T AFCS Al | (FRATES GIFARIE, 7 A o1
2 A | AW &GS W TGMMRT Yool e el GUAd Y e | Arord e @
JEICT qWE (7L AR 1 I 8 AN e, (@ FIC! € NGFHAE IS @ B3 vyt
AV B | @ (I I PICHILPS ACFH, ©L G AWy 2Fgs A |

CFETRIA (Sclerenchyma): @ BYF @RYET *g, W7e &7 @I 2F ARG
7| (AGIENREE, T e At e ww [ @ e s By

@ 2.12: [Kfon owia 1= B () DCAFSIEA () @FIETPIEA () FEFRI2A |



90 G

FEaeRA B I T IR (FEETe (@hiEE St A 3
SIEelfe ©f 76 2@ Yo @@ ARTe 201 (@FRYE AT g2 LR0TE, T2 R
CFAITT | TEMCR 7ol i G2 Al ¢ A =99« T2 9 T T |

(i) 23 A ©F (Fibre): 9 TeF® A, 57 2RI, *6 @2 AT 12 &FC g
ST U U (OISl 20O IR | DI M fow AMF, @ fowte 71 907 | Ol 3R
1o0Ta fefare ame f[fes MW (e 2R, @9 A5 FIZAE, T FIRAE, TIEW

T A IS |

(i) CEFART (Sclereids): CFATE GBI 1€ T&T =T 1 @A ATG!, ANGAR, FACT
TR ARE A SRFFIE 20O A1 QWA CNeleBiF 4h3 *g, Tore 27 @R
feelfiegg 1 sifaere (FAIZT (F1F RIS TO AT GIR G (FIFLADE TS 2 |

TG ¢ FdEA Sfewa FEH, T 8 AT (FART B AL AW 1 325w I
IR FPICICTS AN Q@ AQICO (FRYRYCA AFCO A |

@L‘]WW

I : for yaea s Bope o wew
TP : (APDE CAAIE, AIZACH |
*%fS : for g@ea e Bopr ol o wie 32 amR AT Sopaa el

(b) =fo= fa?ﬁ (Complex tissues)

fifen e @R TR @ =@ By tof
2, OItF &ioe 5o) e 1 =1 Sfewm wAfe<zeT=
JI& T, ©IR Grd Az Bope @ =i @ ¢
B 93 4=, SIBCET IR IV | SIBCET
I FIEN GhE Sfema AR By
(vascular bundle) 19 S |

SR (Xylem): TN ¥3 «AC4, ARG
e M WREW I (AN A 7
QIRETNCE IRE ST 011 iR I
I PR G oMol 76, TR ¢oftel
T S T A SR g w0 2L T R b

RoRE



Qo¢

G ¢ B ©)

AARF AP ATF (ATBSIRCE G2 AT GPAR (OSSN A6 | (OIS
el FiH ARAD I AE | TREW FES A (I AF, @9 GifFT, o,
TIBCETT NGB 8 GBS F3IE |

(i) Bif¥® (Tracheids): GfFT T aF1 @F
ARy g QIR FBICEN | AIbICa fereifes el 2
oY R GR T A I QW I | T
2T BEADE A Ere PR (paired pits)
TG TR AR | ADIEE 7 IES 47
GifeeR e Fofers 1w, TG @
oGl Sferd eidfiE @ (fiel GiZcE Fe
GifeT 1l T (IR AR @2 qeIE
TSl WA FA G QLN FIE | ST SR
FAE AW AR Fers @3 5] T AT |

(i) oSBT (Vessels): (ST@ (FIRYCE 2B
(BI0eT TS| (PR @B AW AES B
Aftsre 27 G2 ATEr 2B o Py asB Ad @ 2.14: [fon ga7a @iz
T WO CE B FCA 1 G T (SO

Tota 901 T «h(B Y #12 S 2 AN 1 A1 PRI 9 @R carbiaremsif
AFCES 2T TET G YO G (ABIAEARRT =3 1 (ST 2ible Bifwees qeet
ffemsesl 57 =, AN- AR, e, FRE, s ey (ereE
AGRTS FEE EBRGE o9 1 @ IF Il AERE T ARe WAF «7] 2o
AR | QM 4TS J7eG! Bfema 71 el (! I 1 TG Sfema Wi T
Tfen, @ B (Gnetum) 21fSE “RER oo™ A1 <A @3 Afde ==
AT @R WEF Grel M T G Y I |

(iii) ST MEFSIZA (Xylem parenchyma): TN SRS T2
(PRCE SR AEdIeA q TC caweias (wood parenchyma) 1 Gt
S5t S A Ao S Al 1 AR SR WP AEAPIRAE (T AT
AIDIRYE | O oMol ST A 7[F AR TR AT | AWy A6 3R HAif #ifsazel
4 G AL FeT |




O

G

(iv) SR F1231F (Xylem fibre): ST SRS (FRAFISA (FI2 20R TR
FIEAR | qE TE FIRAME 1 @ (PR TH, G GEAFS Y| AT (@I
CRATBIZIET ACF 1 I A1 o | Tfem a1 AfEF =g @ | fier=iar Sfewa 711
TR A TP 6T | A @ Affe swief sifaze, 4w ey, Sfenes ifes =g
GIE TSl e I SR B el T

FIEN (Phloem): Tfen FNT G QIZCTCN MY I3 Afaqzs By (ot w671
foTeme, TN, G FTFRA IR FEN &g Fw @ B ofve =7
fafen =it sifaazs @

(i) PreE (Sieve cell): Qe RO R @R 1 A, 2o (FRADAIS 932
Gifee @ (@FEYET A 9Ihd T I Afee 2@ Frede (Sieve tube)
N I @ IR SRR el fewgg Fretet i oR (A aEm A |
PreeIE (Ibige™ b (I AT 0T G0 (FarR T qrRele S 2q, @B
Wy AR 79 RO I @1 G Aibie fersfagg | sfade e &
fTSfam ACE 1 FFA @ ProAG! SEWa G FONFE G Fee A |
Aol erge 4w Sfenias ffen wie +ifiqee T4 ama a4 Fie |

(ii) TN (Companion cell): @fsfs Freimg s 9 F ~AFCaasg
TR (R I FF | G (G A [TeFIT @ I8 9Fel 9 2 93

Q0R¢



Qe 8 5oy ©o

e Prereitam SRl oy sifawie 2ens frmd 3@ 9 @3 cabiges e
A Q3R *ffee ADRYE | T ¢ JBIG Tem G T @3 |

(iii) CFIEN *FIESI2N (Phloem parenchayma): GFIGRTN TP #ffita<sias
FRYEAR  (FEN MEFIRA | qWE  (FE NGRES AEFIRN [eo!  wATea
(RTINS @32 (ATGIACTIYG | A1 A7y FY I Q2 AW /{20 T2l I |
T @Sl (Pteridophyta) ©few, <&l (Gymnosperm) Sfew @3z fare=iat
(Dicotyledonous) St @R Bjre @R ~fiaaeies AF | qFAeal Sfem
IS ICENRIZN ACE

(iv) GFIEN FI2F1K 1 97§ (Phloem fibre): (FEAFIZ (F1Y TR G HI2A
o 21 YT GFEEER AN (@R, AME AFem= #7EF A I ATE | QWA
JPT FEIARS JC | 7oA O G A AT FIBAR | Tfegm SreiF (Mo I
q FEAR T 1 G (FICE ADIE Fo A1 IR FRN B Mg ~Arery
Tesfifre *Fa g3R YO AleS W GF2 AL TAE s wAfaifee =7

2.3.2 aifafoap

Q@ eTCE WS (FIE G (Pl [ s fcnfers 4s | @38 9T @1
(ATF TLATY 2 G A GIIF A FPRAGF (T GROCRA (! WS 71 o=l
FCE AAGICOIE qF6! IS FRIfers AFeET & (@R ANGree B (Tissue)
3t ow o I 1 @ B @R Sevife, Fw @3 1o @2 g9 7 By e
AEDACE 55eg (Histology) 0 1 (P ¥ae By W »iefey 432 [ivrs | e 2o
fBop a1oe 8 FEAFA AFF, AN (@NTS FFI AT, (IS FFI AT @2 qpire! few
YR TECIA | I G G o Ao B Aew 9 q@erw 5oy RRew wffoe
o Qe 6] 98 mees f[fen dumear g Fie @ ¢ |

IR 0! RO 2ATF | (AT @RI ST Sl e &2 T P00 (2 T, A
AT @I A A S @werd (fite MeAR AR IS 1 GITIT AT
(TS Q32 FICAF JRCI TR *ACS AR | W (5I0F ol e «qeaa qgeas
T AP @RS AR SfA[E pE FgerE Feq RO mets AR 7, W &
¥y At I ATS ACS 2 | AN FES, 26156 QIR TCHER (R I9ze
27 for qReTa e W (e f[fen witw fAcifee 1 @ifee wewfiw @ e
TAFET AFCT Q2 T Q2 INACHS AR (N LA (F e 2 eed afsio

THI-¢, QRS- 5T-S0T @i



o8 RISESE

(I GRFCE TR FE | CFS FBIOAFT (MR @ AfSTY 6T | AT AYGIFdl
R *HIER (O WA O (AF FHFAT W FACS AR IR | *AEE TR
(R (MCF QIRES (ST QOIS *AE TIPS [fon I I ACE | A G
IR (ATF §F AT AF | ¥[NET GFa 9 (ol @raoeen s e 9w
fefe w1 SFER Mz wFe @& @R ol SR (eRd el M AP | (Aeed
I, o1, wfeE 3 Tepifnre afiEs aawe Koo Sy

difafoopa asrren: afdfty s ooaeR @ER A, @RS aR SR fgTe
i IR fefete eiyime bR waa W— W=kl B3y, e 5o, cf¥ ooy «@=e

g oy

(a) S=FN ﬁ?ﬂ (Epithelial Tissue)

«2 By ffen wwe™ @A (lining) ROTR F16 I@ | O FOIF WS AAE =779
Bopa «owi sw T @2 B I@ 2 e wge AR, GfbEe I8
IS (AT T (protection) T4, (2GR f[fow swmid wad A1 s (secretion) I,

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

@ B @REn T ANEET g @I fefesma Tam [Rare atE 1 @R
e, Alfdeee o e g3 Fieed gFrocem & 57 for qeere 211 @

(i) cFIEET kAR B9 (Squamous Epithelial Tissue): ©2 3= (TR Weed
IR TCO! BII6T @I Gene ST ¢ SIpIcaE = | SuiRE: JCE (AN FE
A5l 1 @2 5o dyiTe ARRe TIole Bafi F6 F0E A |

R RERE LG A CEL] 1%?,[! (Cuboidal Epithelial Tissue): <2 W (FRYCE IR
1 fo8a wigpfon widie (@R 0, 2Pe G2 THS! Al ST | THIReel: Je@d HAeaARS

(£ J— S T S am
‘ /l H_ fsfam
& N lilH.? L
elle) ®\
Fofie Nt R
foa 2.16: cFRINH o 2.17: [FeaEE fo@ 2.18: FaN

(Si2=eTR) wiar B (qiphs) @iz B (e8R) wfseferie By

Q0R¢
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GER ¢ 5o Y

Tfersl 1 @3 o dxie “fqeaime g wiEe Fee 7o A |

(iii) FeNT AN T%?_[T (Columnar Epithelial Tissue): 42 < (PR *OC8T
Ol A @GR T 1 TWIRI; NN T TOADIE (PR LGS TR, T e
G IS ¢ AT

Affdtace fefermin 7 s @Rt e fofere afsafemie a1 aad G
o Siter ©i% 41 TR 1 A

(i) “tgtae wigad Bp: fSfesmm Tom @RPRR 9% 7ot Afeers | Trad: @ @A
PP, JCAF NARP AT, &q AR |

(i) BT aadt fBop: fefesnia Tva R gaifes v e | que HrfbwRe
o Bpe @R, TR T e WA TG AT @O ACT—FACA (7 I3 oo
I o7 AR AR (7 AR SO-AGH 7o 1 ©IR GTF 90 GrArersiaet Sl | Srrzael:
AN 2T 9 |

(i) Proce-gftwiRe wiwadt Bp: @2 Bopa @R Sfesmin Tvw us o [Rare
AT 1 B0 (AT ffen Tweoik veaw @3 oy re vedrgs By we =311 Twizad

fo@ 2.19: Grftwze fo@ 2.20: Frecet
(Fedrge) A @ @A B Grifbwize «fsiferie b

REA B (@R @ ey e @) AN gHAree 271 @ :

(i) Fiferge wiRadt Bp: el eifitrs WA &bl orl IR

(ii) FiceeTge WA B 2GR QT A |

(iii) FUmgE WAN Bo): 2GR QTSI @I (MD! 2ITTrE ©e" (AR IR

(iv) &= weels == B ol geirefre wimad B, T 2t =jgiq 9=k foxig
(Y TRAY 7Y | QAT AGA SLHERe B ATiNod A1 S AL |



o0 IiRIEcan]

(v) &R w1 Bop: f[fen e w1 fessd v

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

(b) @& faﬁ? (Connective Tissue)
QAT A Foe Bpre MedH (Matrix) “fFNd GeaEFeE @ @2 @ !
T N G2 ISR Fefers Fmate B aqms fom wam 291 T2

(i) T2 @SR fa?{f (Fibrous Connective Tissue): €3 F4 @G B 2gea
5 i1 ey At 1 e ey fen «m ©vge enfyay el TR

(ii) cwfmE e fa?ﬁ (Skeletal Connective Tissue): (7028 TEF@d FIIC!
ATFR B B @ B a1 @3 5o (ited Sreredie SIS Ao F |
e S Siple @3 qrel (7 | el FeleT IR BT RIS FCH | WPow, (TG,
T, ZRfAG— IFT (R T 8 AGS AT T F0d | [fon «@ma sgafas
Teoiv 1 d@ftes (Ao AReR P 1 N fefere et @res 5o
VRS 2 | (@ (NP @32 o |

(IR (Cartilage): (PP GF LR T CHEOE @GP B 1 IEF T
@ T o1 (premie faca tofer

o w2 eI 470 77, ©SF IR SR {161 Piesioe B | uad Tree

(iii) o991 &S ﬁ?{f (Fluid connective
tissue): O B gl =4 | AP
AF 1 92 B 2y I (02 T
fafoq mantv sifsaes <41, @ afstarg
A R T GG A4 R o
A o @ee B v 49, 9
Q3R AR |

o 2.21: itz B
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G ¢ 5 A

F: T IF GFEE FIO, FIR TG R AR o @ee B «wfe, R e
e W M eifEe 2w 98 Teredid offtae @ (7w | TR Tee) AT (A
TS SIPIN@IR OISy T ICF | AT G2 Uio— T8I (55%) 9aR ISR (45%) |
8 (Plasma) F6EF O WM, T AR HAR LAIC | OF AR 91-92% &I #A1fF qe 8-9% =g
o] 8 W) *Mie | @I FFACTE foed fafen «@ea (afba «3e I “midf At | TS
foq  «@q, T- fe® TWCFE  (Erythrocyte a1 Red blood cells 3 RBC), (9®
T (Leukocyte A white blood cells 1 WBC) @R @9bi<! (Thrombocytes
3l Blood platelet) | (Fife® wgr@™ fRraaliRa Aty a3 =eere @ A, TR G
FE =11 27 | Freifem efrees et I8 2w @<t afEfReaia Qe ooT e @3
*qicaa ffon *=iw S e «fiaed F@ 1 9 TR TR KT IR \RA AFhorTe
TSR QL (T | MR (@ FES GAEE (S TR AT | FBF! 7§ Ti6

foq 2.22: [feq w7 _WEE

AL G (T | TY G G 0 [FeIe v 41 261

Ffl: TR &few Bopa et it *2AT (Intercellular space) (@ @l Wi &=
oY OIS A 1 AN (@5 AT WG Neo2e 2@ A6 wEm Aferere® Soe
0, AT #PRFTS™ (Lymphatic system) I | AR FaQ TR R 25M A0F O
g | 97 [ Py @iafeRA &N ATH, iR FERPICEE (Lymphoid cell) I |

(c) ¢ ﬁ?ﬂ (Muscular Tissue)

IO GIETGIN (/I CofF AL @ PRy Ree «&eas Bopess ¢l fBop 2eet 1 qoas
QT AR AR | (ARTFTIYCE g, 71/ G2 OGN | (TR OGS ACHIG (CIRAIFIo!
QT OIMA (CIRAFIB! (A (Striated muscle) @32 (CRIREAT T9F RNl ™ (Smooth
muscle) I | (AMRTHFE ALIBA G2 AR NG (e [feq e A, o @



Ob

&t cofa wAfET cofl EN &I
fo@ 2.23; fAfeq w@g oif*

Teredd ARET TR 1 T, N @2 FEE fofars ifet By feu watw, @t
i, SRS off¥ Qe Zeeelf |

(i) @fizs cAfA (Voluntary) 1 CGIRISI61 ¢4 (Striated muscle): @3 (oI 1Al
SRR oo A epTfs 2371 @ftes ifAfopa @ e, «ifEE ¢ Sy
(T 2 | G YIS GIfes FfFamT A 1 @2 ¢oif go 7epive e aoifte

20T A | At (¥ SPerEs Ty AP GF FREECARNG 0T | Sridel: Meae 2o
@I AT A |

(ii) @RS A (Involuntary muscle) 1 T4 A& (Smooth muscle): @2 ¢
f5oyR SAeCIB @ et A TR W1 @ (A @FRYET W Ao | qrF
GG Wiol AT 1 1 G& @ AT g ¢t 30 | (et e J@ifed, CNfoaaifat
o) AN SR (oif* 2t | JAftRs (¥ adiTe (e STereae SreNfig ALt
R (T 1 < W TS A ST FIALIIOA |

(iii) ST Aff It =AM (Cardiac muscle): @3 of* @S &Afma zfoes
9T RO @9 e ¥ | @3 Bfa @aejeEn Fephs (sl d@ftes (oif*= STel),
e ¢ SerEife weg ! 9 B (@RoER T THRJEI0E & (Intercalated
disc) ACF | G ALFIO € A AN IR A 17 1 G FEAF (A 219 At
oA oot T G WeADRS (AT Toot 1 ©1F G @fve-SiaRS (of*hs e | FIfTT
CAf¥E FRYGET >R G #9F Ig AT | e 71 FMCTF (o Tfreeid
e ¢ effee =1 Wwa g ST @Fe e A @ YgR Age e
efea FETT off 9361 [US sifste sighe ¢ opifve 2@ ¢ed Ty 8
BEIbCeTd &fFal b AR |

RoRE
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(d) A fB?,[I (Nerve tissue)

(AR RO AIAl (1R 8 A1 Jrgeeejee
aF@ Ay B 0w @ [y By ey
f8aw e Afd® | @71 919 I cormat v
g gEe [Feolfeeid wWre ARE |
Ay B AR (0 TwisEl, @@ e,
i 5ivl Toifn 2ol F0a M oo et
T2 I G Porwe [Kesaed o[ Pre
G TR FIE I AT | 90 @
eaR vfo @eH - (FRAME 93 &fefe @en |
TS T I 43 GRATE- SIFA G (G20 |
foream (o gyl @3¢ Fefarg @iEa
TS (@OFe T AP O AT
BRI FF GG <M 1 A0 fTeaw
frefere gy = (@R DRMCEE =N
TE FE AEHC FLHCE (TG 0| (TG (ATF (@ *N (qF T, SIS (TG 125 0 |
(TAGIZTET T OF I GFIEE 20 I A (TR (AF G0 o9 JYo@ A7
fTSHa (TAGIBTHA AR JE ACF, O WIFA A | G0 [TSHd /6 T <[ A |
oo Yo fSaw eawba Wi @ AERfoe (ARG Wy 13 AP e 27,
SIE 57T (Synapse) a1 PH#e@ W Mg @6 WS (A Tmisial 2=aet
782 +ifqaifze 271 IYH Taemr 2zt I o (@79 IF@ G2 o St ATl
3 | TweR fdice ARG S FFHA (Memorise) FAPR (ezd [ifen wwer sw
e Q32 SIma Ky TR AL IR |

GRS N AF0! Gl 2Bt QiR (@, AINA AN WPerRd W@ il *eleod /29
Fare Afa @S T T aFecTy RO TP W A O K AN o
TFer®a AN ¥ R Fd AT | B BF @, TP @3 T Wrorwsd Awe
e O Ay AE 911 59 Aot TR qed FAE! T FAE! QNG @I
T (PTG I I A 1 G abre 5% T @, 961 S s wFecma we
ST @ AR T A | GIFN (P A (712 1 RASqITSINT GqFT (@I Jis
RIS 2SR (@A FIEAS (73 |

foq 2.24: @3 ASaw




8o Gl

2.4 9% 8 oF

a3 3 q3ifeF By Mea tofa qar 9361 S e Face 7 aifdmees SHReaE
@8] (Organ) I | TR (FIE! S 98 G GIFIEF G0 B AF 93R (18 e
CRICT 1 (I S FT& TS ATCH 1 (M0RF TSPTR 708 QIAIRSITTR (3 =11 WA
T4 7, It weHeARW! (Morphology) I |

TRPYACEM AW GEAEE e W0 | (B14, I, <, 2, 2, MA— Qoytel iz
el | IR TEHSAM THCY GRS @ =47 veg Qe 60 27, o
JfzsaemeA (External Morphology) J6 1 €IF GRMCA fSO@ad eI THCH
GRRGIET @ =R Mo QD 69 23, ot Srogaemedd (Internal
morphology 3 Anatomy) IC 1 ARLE, fCSredw, emm, W, e, I3,
SRR, 2R, TG, J@, Y, FeReR— o[t 20 MR Sereal we |

T ffeq ow ofde 271 b Taees FEe’ SEcey SrEe KI9el (eA 2 |
TS TGRS Goftett e fFeifae D T4 267 |

(a) #faAiiT©w (Digestive system)

a2 ow qweRd, AR, (IR @3 Seiiby AWiRe fEsHItaR M Wit | Al irerEs
UG ag @i A, I AGF A (digestive canal) a3k fGF afel (digestive
glands) | J¥fem, U1K, @R, Sae], A2, ST, 2R, @GO i
g2 “Igfew e oS Tf ofys | e armafe;, a5 qae @R oS afel
fRETR 1 $@ 1 @ afed feTe 1 4w~ TRrRre! e

(b) 3o (Respiratory system)

T, e, ifae, ffew, qeen, dfed, wEfess e G Esl TIge
TER ¥Pied 5o | 13 o8 AREH (AT e ARFGET AR TE MR A
A (AF TRe AfFAT i Seotma 1 @ g (Ed e Fce TRl I |

(c) AY©™ (Nervous system)

(02 TR G2 oorae Twloel gzl T @ O Sl Soigg elfefean o5 w41 @3
T I | Aew, JRIFIS 4 FRHE JY T gryew e 1 «wrel <y ayew
AT PO S G G AR | {IFTOCET O3 G (AT ARSI repoee
e @

Q0R¢
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(d) (svTo® (Excretory system)

ot 21 @R qe i AIFTS MR T Fhodd AR (M2 (ACF (T e
W MR (A PN GEEER 6y swe e a9 omfeE @ afem I
@ SR AR (Ao S TS 23, O (o 031 | GHCEC! JF, dIFCENG!
TTEOE, A3 Y@ @3 @3B J@mifer (F8caa) M e @ ow Afrs |

gl A

fo@ 2.25: WRWRT fKfen sz w7a oa

THI-Y, GREE- ST-S0% @fer



i Grfeare

(e) w99 (Reproductive system)

eefed (S RE7s 2eq (A T A T G2 ©F foiers (PIDE T aer o
A e (@i WFy e Twig) toft T «fS g 8 fir g wet f ifve =
AR AT TET TATor@d NG 2 AT Fo! T FCF | A AT
T efefer =1 SYTS AE | WA G3forel A1 5Fa TqEa (R 277 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 12 §F (FRCF ARV BCF, ABCEF WS G2 QKT AT (ATF T I |
ORI (AT TR TP (MG 07 ATHY F(F |

(g) W@l dfe® (Endocrine system)

efimee T RN A werwal A iR @I R (A TS T Z[E
T SRR TR G 9T (@I [US Tl A0 91 WY T[0T NG 9F R (@A
O TSN, AAEE o) aiffed T Trosal dferey sifds |

2.5 YH IW

AR Fte @ 9F, @ifeene e @@ @t 1@, 05 ouf SRk
R St SIS W @B AR IFEel RS SoRe | aF AR 9fe
TG (S PE I T @ @2 T (SN FrwiefediE @ @i wigdwe 1
TR, ©ICS AEF AR A9 F& g MK FPA AR | @K FOTHY TGS QAT
QYT TG 0 | IR W 2EFE IR A W (@ FYIrHY (W, OIF 2R G
(FETFGF ) FYKFA TG I | QAT QYT T YL, AT QYT TG 72
@i qorFe 79 |

2.5.1 A 9qYSrF4 W@ (Simple microscope)

Q3 QYIFA TG FOI AW G0 7o ACF, AF Y GF FI6F EHS Hegg AT |
Q3 IR CBTR 6T [ ST TP 1 IBICSR Tedd Wi TLeies) «hfs ! AR |
OB TAE G0 Bl 7ol a2 «OF IR0 (131 40 LG e @Bl AT | 93 11

Q0R¢
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@ 2.26: @ & qYIwA TW |

@91 AT ATEPOND 7§ YA To A GO (PP I AW AR T @3y
T W afswfere 0 “[ArwE Fe ¥ Fac0 2@ @ fofeq Tow @l wifenm,
GOt F6 0T |

2.5.2 @i 99AF4 T8 (Compound Microscope)

QA WGP TE el [T FACS 7 ©F T o @31 o wexiejeeme 1 cee
ST TS | Qe e Hafb T e

BJS: W @H-9F o7 RSN 30 SF (2= |

il: WBIT-9F TR e AP TS S 0 |

Fb: IBIT-ga febe e ABToTTa See!l wieHGH W (q% M F6 |
G IN-9F 06d @ OO N 2ICH |

3 B8 T9IrFd I@a TAET edia @B TAFI W T GFATS I G
T T YIS0 ETACE AN A |



88 Grfaest

@ 8 wRraRive: 3T BeEe e M gfaie b @aem I 1 ate
oS TAETH0o© ((@71) AN ATF, IA- G AT TS0 (10x-12%), V2 AT
ACTIOG (40x-45%), A ST ACSTH0S (100x) | (FICAT (FICN TCH A+ NS
OF5 IATHHOS ATF, AF A0 PHiie TAEH0S (4x-5x) | QAT x @7 AL Tfrs
TRATE! [T TR (@, TS @ 1 731 TR 7T Fore [T 905 |

Sqi3fo; T DO Toitag ©ietd @G (monocular) 1 9 (binocular) S22 (¢=131)
AT A | @F RAGT Tl AFIS 10x-12x 2 |

FIZT CHPES < At @6 @6 791 @b Y eoete @Il FRAS e
STIRC(F (T (FIF 7a0ed (focal length) fowta a1 q12ea (e T 1 @fbcs et
(R CBCEE O qFG A9l 906 wdie afs M IieT SPo ey w41 24|

@ 2.27: @ AT TRw T (o oo

Qo¢
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G ¢ by 8¢

@R WeES s w9: 4t @t IT T @St IRE CoTTE G-I TR WL
SIECCP (1T (IS 7H0ed (@0 1 A2 (e IR 1 @fbtd &= (IHIeeR Chees
eI R0 706 wefie Wt e eI *ge ITEy T4l 24 |

HAREBS GIIFIN 8 FACGIAIG: GBS W05 TREES SRS @6] SII-FN T T 22
GF MY OB FACTH AN AT | FACTHED N G5 ST 2w A, @6
FORFP T FACTHIER fToF 2a T ©f [ead T

I BLA: ((G-9F (PR A6 QIR B (FN:; QR 11 Lagpiess qife) A, @2
(ATF A FACTAIER N T @1 4@ FE |

Qi QYT JEF IR

QArF W AIFhoF ST HIRA FACS BIBCE NIRANCHR wicenifme =iea @ft 2i=4e
FACS A | AN A GNTSIF =19 T (S ACe efowlere wiceaar 26
few JRIR P F5a =Ai2ce e afswhns 271 @ 7 Ffax s St gl
I O RRETE Tolffere AT, SIReE ¥y GIfb GEMTE? 5elid | (@ =130 R 1
T o e o AR Gi6 fre 2@ @3oia @rsfRt gfs e scesiboed a
ISR 31 =T IR =I5 FACS 20T | G AL (FA SMCGPHCT F G3R A
T3 TGS F YA (I T @1 Ore 2@ 1 3[BT s2ifore
IR T (B1Y (A0 (TNC® RS | ARSI PR WOSPHNS G YA (163 A |
NP @ Al ARCPAR, QYTHe T8 WG TN Yo (G142 (A A4F G Fa0o
A | AT F5 A AN AT T 2 AR | GF (BIC FIrFel T9 (A (BIR FR0G2
FFE 2@ ACT | M TH NS WaFIH 2, O A3 #rwced TRl [ @@=
I T ASNER (@131 19 FAC© 2 |

B3R (staining)

@ 3 B #iToel voqcE T4 FYIHel 0| @2 =W, XA (A6 (@ Tely MG TP
T, O (A AW I e F4 PR 1 @ TPy A9 F99 [y o Tz |
SR MG 96 SR T 92 (@R A BT R 7, A (1R R (e AfeiifTes
ACATF ©IF G 3R WS Sl FA D T AR 1 & I @B e afs
&S SR AL F 7, IS T ¥y {7 40 (13 {5271 (@1eaa [ey (@i =«
T weilq @[l G WS (It SAmeR (S99 e 71 iR 0 FBT GCHEAR |
@R I ML W GO T4 2, GIEIE Q@ @B (stain) I |
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iR
2.5.3 30gq WYr®d | (Electron

microscope)

R o I97e SAER oFe TH T
I T(E, ©© (Bo P Qe Fa 7
2@ | AReTS [RRGE IJ9ze oqe! M 2l
WEEE (R (®6 g AR W @LR
TSl FCH TP 1 IS T | R SR
TA®! M 400-700 WIAIBIET N0y AT |
©I2 IR TSHOTAT AEF YIS 200
TARGIER (AT 2F e [[fe
@2 AR A, ATAE G AT IR
(FR TEY @S @6 T4 W AT
QT G (@i @i, FetEmm
G ARGIEN BY «F Fg 7 I
ST I Q@RI AR A | ARG G

QYIS ST T R A A1 G A LA G PN AT HACe
T | FIBF ETE ARRCS ERI I9ze =7 =fexiel ofee 57, I 3@ga @Aived
sfeo e fce «iitg, 5 @ <15, e AFE @71 FE (@R Sogae
Q@A TG (A T 2 | ([ GYITY Y 303G OGS A2 F(F <471 41 27,
OIE 3Eg (BEGE 79) MIEIERA (electron microscope) 3 3EE qYrF T|
I 1 TCEe, g oRel e tof R v} @Rl AR (51t (TS AR A1 BTEgA
O I AL TG G0 FCOR @ O B ST e S 2fkice
*/fFere S T, FPTHITER NAoCa I 27 |

@GWW

IS ; FORFe T AR SO (1S (&) “wel T
ATGAT SAM: (NS, T, =12, FoF Fa191, @qs a4, ofe, famifa, sepfee gae,

AR, e (1 e et 7w

AR (TS (A X[ CAPTIET QIR M€ | G I G Fero, T #5691

RoRE
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G ¢ 5y 84

e | (FT W@ TG T (ATF AN §Fod G W S ACE A cs |
EH0 GG AT TGN F TS | AT feTd A2 &AW €6 A A (@QF
Ted QA I ool S AR ST BAce A @R o CFE SCAF I |
O 9T e TFIfRIEe eas a1 (A0 Qs WK U D AR (e A9 |
Ty PTGt GO RETE 9% AR | I AR OF 130ed 8o
3-9 @1 iR o o T A A Foi Ferst A @ IromT A1 W A GG |
O 0T 20F AT Fhole gael/fafRe abe o1 Mo =R« &1 908 |

AT QT FYIH TR TR SfeeF (Objective) M 741 ST,
TS (PR (T (TS AR | IR THFrorm™i afeers e ¢4 | 2ffsfb @i
ANeeT WA CATBIE, (FRIRT dAR GFAC G0 FOFA \Lre #Altd 1 g A
T L o7 foa Wrei G Bbiers et

@ AP Fle

FIGT: FIIF @ AR NI (YT (TR A7 A=A ANT @1¥) (buccal
mucosa cell) 2@ T |

AT BAMIT: FYIF T, N3G, FoiF Fasf, N3 g (Methylene blue)
wRet, fapmfae, g, fbe cotom, gfer

SARgTol: WARFEW g }eAR AeF Frowd | O «fb i Fie Faw T g,
BN, WP 3o JR2E 41 8w |

Awfe: ~fawia =TT 9F it -2 @6l i Te 1 wreR A % 9
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DNA @3¢ RNA-GF o1 SoAmmoeea @5 2ot el | aft @6 M3EeEe @
@ M HAT> PRARMRG M@ oI &Y J§ 2@ (o 2 ST | epiferatie
YT AR RS G0, Yb @R ot A6 /e afTe g+ Ig 2@ IAF
SIS TS (AMP), SHICCAIRT TIRFHAEG (ADP) GdR Wit F2wices
(ATP) 109 FCA 1 OIF TAES T§ FACO A (AT ¥ fore 21 @3 i
FACHRAIRET (phosphorylation) | IR 7 Koo &ifFa, s ¢! [ives 2= e
(A9 2@ 9T 1 G2 [ 7% e erRigem™H (dephosphorylation) 1 STz, @fete
ATP R &SI TCE0 Lol 7.3 et (e 30.55 ecenege) *Ife ol Aece =i |

Qo¢
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ECIRIS o1

T (AT *MfE AR I OIE (PIEF O GO IS e ARG
T T PG B Yo (PRI TN MEGIFGA 922 PO | TSR AR SR
Gt PeoT AINE AFeT U (5] 99, TR IS 2@ TS *fE-B (2 wEfie
*f&CF ATP -3 TICHE PR & RO &all F1 | MROFGIAR (Fea (12 *If&-TT 200
M S ToMA ((TN: JCPIe) A (P SO SIFIA &Y (@F: NADH,)! AfBres
(R @FIRIART) CF@ 12 *ifg -TT ZeT ST T ) (ST TS T (AF WS
(F6F | TR, ATP-9F IF I (S8 (@ *If§ @9 27, @12 *If$ Wew S afsf
(R et QiR NGTAMRE HULHo (AF SfGPhs, AR UG (ATF 2o 41, e
e (AT FA T, B 1 (AT A, RS (AT &G, (RS STl
5 A (AT g @ (aT &S (@Itaa Mo armes IE Al- @F TR T 27 |
QN @ ARE AR TS 3, @12 TiEe (AGF [Aefe i qh SERET eI
I (72 Slel 73 [l (SOl Gl ATP COfH 21 ¥ LIee 2 ©f WK Ot |
SIRH AWy (AF e M =IRE @el @l @ @@ 93 [Seise o1 ATP ¥ o=
I AL G2 AT P &y [T =@ AR FC 1 G& ATP-(F SIS I
tery@r’ A #if@ @’ (Biological coin or energy coin) I 2 |

4.2 ACENFACEIY (Photosynthesis)

@ Tfewma @ fgeed (S 26T, @a SR Teffore wdT wiE-wrsize
(CO,) 9= A (AT FIARIZCGS 1 *FASS AW (o T | & BB FIARIZ0GH
TSI AW Cofd 26T @ 2lfFAE AT (Photosynthesis) 2T 27 1 @3 afgam
AR AR *fere grirele =1 T Sfem erge 4w Sfew fate (b A
T ARG PR 2fF TP FA0e 72T FCE QIR TR(G AW T, T, FIS
G AR Al A | SHW AW® B AWF TATEE TGS € T GRCred
ey fog T |

PRI G ARSI GAFIOTEN 20N (AR, @ieet], 2 @3z T4 vis-
THIZC | ACETFAETY @0 (& IS (biochemical) RiE, @ @z

I

ATor (AT 5o) AT Al LI =0 | 32578 A& Tfgn W6 (A o=
MG A el I AT @oTfE B G@AAes few a3 GBI A @Hr
TG A (ATF CO, &R I, A (WoNfea B @Aes fiez | wome Sfew ~Afics



o [SiRIEag|

fo@ 4.02: AETFALCETA

gag® CO, &2 | IRYNSET 0.03% 92 AT 0.3% CO, TR, O e Sfem
AP T 7S Ofen (ATF @ |

e g A ACEFREIET T4ers @ (by-product) | @it @ wi=el-Remge
AfFA (oxidation-reduction process) | € &AfFAR H,0 TfT® 27 932 Co, fenfae =31

4.2.1 ARG afF

ACEFRERY @I @ioar @R AN 2fF 1 1905 A RS *GFogm FIFHE
(Blackman) ¢ &f$ACE 7o @ o T 1“1/ 96 20, wieed = (Light
dependent phase) €32 STENF M@ = (Light independent phase) |

Qo¢
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EBRIRIN ud

fo@ 4.03: @30 *[qawy I EHE

(a) QTS A (Light dependent phase)

ST A e aeif@d | @ offie ehie aeiie @ere gerefre
1 @ AFA ATP (SHIEEIR GiZTA0), NADPH (Retfse FMeifbaize syrefe
TIRfOFSEIZT TACEE) W2 HY (QAZCGITS A T (215) BT T | W (FI Fll
(TF TS «T *f& TETRGH FETCAT (537 «F WY IS 27 ATP eF TIF0 SPTAT
e IFfe fRera | 3 Risaw @l (ged o «iFm 3@ @iEiea ag
SRR (F6 (photon) (MY FH G2 (HIFAF© (FIB (A *IG ALY FCH ADP
(SHIGTAI TIBFICFD) ©ed FCFG (Pi = inorganic phosphate)-a7 3 fifets 2w
ATP Cofdl SCH 1 ATP COfed @3 &AfGACE FEIFAERIZETA (photophosphorylation)

BIGH —_
ADP Pi ————> ATP
T @i

T G2 (@IRReceTs TR @i [eifee 2w wfEes, @n/2gees W@ ¢
BETRG TN 21 @ lfFAE Al FWBERFT (photolysis) I 23 1

(b) @R AT~y A w14 4 (Light independent phase i dark phase)
AR T F A AT doTF QRS 2T N, S A Sobeferee @3 afew
BEICS 2I1TH | APNSTTA CO, ATHCKR N T (I 2/Tq B¢ | WeAs 2R tofd ATP,
NADPH @32 H+ @3 R AEE H=eor® i co, [ufie 2w FdREme «fere
| I Sfem CO, [qeneed foafb afosia *aig T4 2R 1 G 2R FEon b,
> € FF 5P W2 @A AFTe (1% (Crassulacean Acid Metabolism I CAM) |
OAR N AN Yo ALHRe A (e 2 |



90 ESIBIRED]

5@ 4.04: C, TG MCETFACHACIT 96 AIe— AENFST = ¢ Fleifet b

(i) IS 5 At C; =% (Calvin cycle 3t Cs cycle): CO, SIEFACET « *ife72TH
SRRSO AP FEASA—@TAT S N 5 A ACHCA Wi b Ie 2 |
FHerfed O @ AR S 1961 A (EE ATHIG A | afsdies Bfew @3 efFam
3 o] 71 «@F AN R MY 3-FREARMS TEizEe e, eteey @ @R
FOHITF C; Moo R PR TfeTn UZ b 379 & SIVACE C; SR 0T |

(ii) 25 8 =[F 5& A C, Af94Y (Hatch and Slack cycle It C, cycle): SWCGHA
fa@e el M.D. Hatch '@ C.R. Slack (1966 t=T) CO, et @w =fo sfosia wfv=rr
FEV 1 93 AfSHATRT 2N YA AW ZEA 4-FRARMS w37 «ofihE afte, ereer e
Cq o7 GFR @R B U3 b T T SIACE C, Ofew 0T |

C, ST W2 AN b 8 7T 5F GI2 FEe b “ATbIfere 20e A T 1 C; Tfotra
QR C, BfTM AETTHRCETCET BT @M @32 ToAwe Frols (@M | AldiFere BB, @Y,
T SO Bfew, A 9, W0 AR (Amaranthus) TN Bfeww C, fapifers =3

4.2.2 CEFALETA FAREE g

Areld (FIRRFEE AR AL AR @I A TP R, Fe
GG (FIANFZ AT 82 FACS 2 | 2o (FIAAPE T6 2 T I O
T (FIAIZIT TS 27 1 TG (AP G FALAEES T e 2 TR
AEARPRTERCET 2T TSN | ATARTACERE ool T I & (GFIRIZTo [

Q0¢
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GlaAife B

ToI go @3 AR AR Aeliie 26 etre | O (it 49 @R sifa cpicae
YIFCE TSI TOIK (T (T G ACETFALET N T |

4.2.3 FCENFALCETCA S gt

ACERACERT AFAT AT g FeAfEN L A @3 o, (ATF WAl tofkE &
SCITETAT *IE T ST 1 AT (AP HBre qL¥eI>e FC | FACEFE 2eiaR
FqTY TG =, CO, “OF ATFOrd 2@ FACS “Tq IR AW ArgoFard wexiaze
@ TG Mo @GF A Y, ©F Al AN A*HZ ACETHCER afFA 77
W IRE QAR A, G, IR @32 @9 GeHGPces AARFACETS SieE
2 | @ @ W AENCS ACEFARCEI O 27 911 G0 S Al »Fe aieeng
AR T ACAPALCEACT A8 ([T I 1 g AR AW aoj{€F (@0 (olee
Ao oo GIeIe 75 2@ X, (FICHIRFS TLoAM T 2 | T ACEPALCEICET
TS I IR | AHFNS 400 nm (ACF 480 nm 932 680 nm (VTG SF@imsy (S
TS ANCIFALCE AT O B |

4.2.4 AICENFACHICET dOIF

e IR CPICAIRFE RTINS AP W8 Fooel goRks M gdelfie 271
FORPYER g AT R 5y woredd | ok Totefs, aasfefs, s 33-
M @l AT 2N FA-@ T AF | ACRI T 20

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

(ii) T TR-SFHIRE: I TR-IHTC QG ACEFACEIN AT BoCS AT 1 9
AT @ AW S T O FE TR-GFRT [Eeed T A AT | ARG
TR TR-HFRCTT AN 0.03 O, [F7 @ afay Tfew *rosal @F ot e I
TIZ-IHIRT G FACS Al | ©IR AYNGC T UR-AqHRCeA “ifewiel I Aremia
A AT (@02 ATENFACETCER TS (@0 T 1 O T TIR-w3{2 0w sAfwret
Y7 @ @R @T (e AT (eifret Boja (I wHes ([0S TR @R 2/aey Y
TR ANCERPICENCR 27 A |

(iii) StoI@t: AETFeERd afFay orEmeE [Rew gorks R I 3@ | AqETs



R ESBIEEAD]

i N SieE@ (0° ERPRI, 99 FRFIR) G2 Gfe TH SIANER (45° CRPRIGE
TACH) @ fFl BeICS #AIE A1 1 CEALCERe Al & ARS (optimum) Si#sr@l
TN 220 G (ACF 350 GRS 21F® 1 SIAN@ 220 GEPRIGTE F9 Al 35°
CTAPTRICTE @ 20 ACEFALCEICR T I AR |

(iv) =ifS: SCEARerERe afFa =<t tofad Smes o, & [ReaeR &= awaem
H+ (F30GCE @) 21 (A2 e 1 #ifa qisfe 2@ Aaaryd TRicsiEd =fe
Q0 Y T 20 IR | T O (AP CO, AT AIe™® 77 | @fefg #fif qi5fos
T SRR HNFTo! TS 20 AR AL 70 AT |

(v) S e IS ARFSHET g (@S (O ATEFACETER T I T A
TSI TG N (T ACAFFALCETENT T (@0 W | O AFCSrar 2Afaeae
ACTRPRCEI Tl I AP |

(vi) A e s @IEFER A9 Tolwad 2z TIGIE @R WENETIN | G
Seffers #fel (@Al TREEd Fare A 7, T Aol TM 2@ I | F6E
TBTe @R AEF ASK 20 ACENFALCEIER 2 FCT T |

(vii) IPTRTT ~Wisf: T GICAFs, ARG Az, fed A @ [Eg o5
AIFCE AT JIErS TH A ATFANES I 20 I |

(b) SSFERY SORITIR
(i) FIRAIFE: @ FTPF SO AEDA FA TRR |

(ii) SINSIF I 8 ALY ATFAIE FD SO G2 GIFANT I ATOR (FICANFCET sAfaaet
IY ACF 05T AENFALCETN FN =7 | IT AT AL AN GFALCEoT 7eAe @ 27
TYRAMT 2SR AR @M AT 6 1| S FAA @M Z0E AT
G

(iii) A= AT ACEFAET SAFA *FAF A2 I A ©F G TN 2@
T | [ “Iom @ =l Tl 27 0 ACAFIRCERCER oifs =g 27|

(iv) “BIFRIN: BRI o AETFALERCER S @ 0 @S @4 I
TR, IS @ AfFIR BRI Geoe RETE Fe I |

(v) QTSR ATAFACETCER &) [oq 407 ATH2EE AR 27 |

Q0R¢
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4.2.5 QRGNTS ACAPACHTR 1I9

AARETRCER RO T JFead (e aPmie R[iga @ Risam wowe i
3R QIR T CTRIXA S 2EACE | R A58 SCAbAT (AT AR 9
T 11 A1 fgeee @ R[isas gvee 7% $@ @ @ [eet @ afsas
(& AR SR I wfefRe e |

TS *fgd T 20 I | GG AgSr TfGW AT i Cnifgess aemafe
*fFre AfTS T AT WY ARK FACO AT | (@I 2V O e 4 evge
FACS AACE A1 AR AW =R ore, 36, were, Wy, WA, g4, O Tepn q1-2 e
IR A (@A, ST A2 2OFF A AR TG S (AF (A A 1| IS AT
T AN 2lfiFe e Sfema To Twiferd foeiE, oiF T Sfen @ W avge
FCH ACAPIRCETS &lfFA | FIeere @0 AR, G 7hel Tfegm qR iR 4wy e~ge =
AR MG | AT SR 560, [T 0 0, '@ C0,-97 AT s
TR AR &fF @F [{ew ol e 03 AF 1 Seaey IS AHE
TR #AfIel 20.95 % @R CO, W AR 0,033 ©le |

sjfRdice Tfew @ &7 =eiiF I G3R GRTAFER &0 AFee @ o FeR #Afwel
Hefie R AFCe =W 1 @ AR ST o0 IFAT QRGOS Teff Fodd 2
TI@ | I ||, T e (Bfew @ A1) K AN G YA beice ATEH | YA
AfFAR GIT 0, ATV FE@ @I CO, T I | (T Yo7 &lfF 5o ARPTE IYNSTE 0,
MO el €32 €O, MR s @3l fre 1 o7 1w Bfew Aaeaecsme afsam
IS (ATF CO, ATV I A2 0, il I AT QU8 IFASE 0, '8 CO, MR ARG
TS AF© 0% | O IO WL Q0 I7-S8fe] K23 FRIF T AN 9o e
TS TS LS AR (A1 TR, FEE AT A2 ACF A0 2117 TS A |

TTITSTOR FoIfS FCABFILTH ATAFACENCENT TAT AOFF Al 2TArFONL TSN | o,
T, RN (@N MIE, @, IS, GEES, F19, AE), S (@ e,
), GENf S, (oG, G aefe Tfem (AtF Areq AR iR ATEEIACEI
50 NHITSrel @ 2E, K70 2@ TREAIR | SR AEIRTALETS TGS T
TR o ARl afesa

WY ©I-8 W, AR (AT & 5 [ewm =g wiel 74 s S 7w, o QU (@Il
AR wfee ot @11 o Sfew sAaieesae afsar s tofd I 92 R
S e IPTCI Fe e |

FHI-S0, GRREE- 5T-SoT @



i SR

@‘QWW

IS ACAFALETS AfFAT AT woAfFoR o=

AT TAFAY: B AN S ARG @3B o1y, FIE Foe, 95% AR
IR, 1% SN @3, T, oifGfeA, (G55 53, =, e g a1 P76
FIP, oA, CRIEET, 2i1fe |

AfS: 5@ AN RO 48 WO T
SRR (AT T (@02 ts 2R, @ 2rorjeet
CYSARRT A 20T | TSI A M=foa
OF6 AOF QI Toy WF I Floe
fne wge s T M @ites mee 2@ @
@ A T 2T TR0 A AT 1 GHA
Me7e BRGee SCee @ee ee =@ s@e
(6-7) DT+ = (ACF “IifoeF f=re Gia FICan
FING Y (FE AfCe FEF NG i Face
TR GO AT (AR FA9 &)
95% 32 SEIFIRCA P FACo 2R, Towe
T Arelfs @ =71 93w B 3R et
IR (A g Alfre @ e wifes

5@ 4.05: AETACERS afeam
T AMCS 2F | GO QI Sl ST IR CIGIERCE ERRIOEREIkD

P T T TR sier 7 A (696 BoE
WEAEIRE G2 “rel e (695 Beace [FEa
“fifce @ o7 face 23 |

ICF: TR T3t (AT T et (et A, “freifba e shoe e <
e Bl AIfE TGP AR A A NT @Y A FIEN I G FER |

e o 3R S Tes W AR i e eget s 3t o
R A FE 3 qEd FAE | I FoIG @ AL @ FHAES (TS A
T AT @ L ACEAFICET T 1 0 CIOARE A™g® 2 1 | (O APgs 23
1 0 AT WS S SIS @aed i e At 1 e @ 1 et I gl

Q0R¢
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G a

FE A1 g srellba S ige o AT TR I @I AT OO TLof
AR | TS ANTS TF ACAFACETN Ol (AT 2Pgred &) et aeifazrd |

ToFel:

(a) »RIE 7t BTIR *Mefs @ @ Fg TIRR G SR A 22

(b) T FIT& GT 20O A (@qF ©F T MG FACETF 20 S0 11 A1 |
() A=l BETIRIETI FNITF 6-7 WD 704 BABCP SIS AN A |

(d) SyETEReE Arelfbes i S T AR O T (reAR S

@L‘IWW

FIG: ACEAFRCER AfFA @Ffwee geifazder 25w

AFIT o WG I ORI Tfetra = e e, SHECRIRE, AEe
T, #fife, (=fGf%w, &% B8, e A=, goilF, e

Awfe: g e Sferma <o IRIF +Mel @i 99 @ wiips fifee we
Areiibee SRS [HE “fif e P Tace 201 @ao[) i e el e W
WAEIRE P F0e 2@ IO A1 Areiit @ 271 @3IF wAreifbee g e
(@ @ ARifed w3te TS 203 | oA GUIHR Sl SRR T Fa19 A5
SR Si7l /1 W (590 B wieieize «3 il e (636 Boas [itea #Aifacs
@ 7 Tte 23

AR IR G GAET 79 (Ll A A0 (e A& qL*H2 e o
@[S A I 2@CR |

FFe: @I AT (I IS B ATAFAEACET NG *F 4 LS FCACR |
FICAITEE 71 AT SOGS (FNA A o) S *Fal 2Fge =AM | TGS SeH * Al
o1 012 AR Bt @ @R Tat A1 s @9 A FICET TR |

AoF ol WA eifGrE T Fag AN FIA O Ff (ASTB SIteT |
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4.3 P9 (Respiration)

R TS O W Al FIEF 0T IR AR T (@ (CRA AL = @7
1E g #I¥, (7 P HLHS P (SR | G T YT TPIE A8 GFp [eifae
QICD P S |

GItd QR g @die bere, WoEd, I, T egfe SRk FeeTE PO TR
A9 Ty *fed e 21 @ aeR @ely, @ i exe B qeE e |
FEARFTRTAICIR T Tfew ETIRIGCE *IF a1 T Amgd ey 72ifs =@t (Potential
energy) T IR A | AW T ARES @3 4F019 ¥ T O G (=0T o
AN IR FACS A 1 PE AN G 93 Frifs #Ifg ammfas *f§ (ATP)
RO g @ = Gk Gied f{ifon *RRgen Jited & SR =g @i
“FAEe YRy wgle 2o, Fe Gz f[fen taw afie Pt Tege IRz
2| GRMER 93 ioa @I 20 (S @ @ 2ifFee 27 @R+ wifie 2@
AR *ECS (ATP) FAFG® 27 | g ivw@r Giaonees dfelt e marifa 24
TBIZ YT B ACH | O Sfema A 26T (Fe1 8 ~ATo J6, TGae e, o
FNST TSN Y7 [FI9 7 qF @1 AT (FIET MIGILEN 8 NG GATS
P &fF TP W1 @ SRR afer GRor @i 4mE wifie 6 TEE
Ry ARTe T G2 e T I |

4.3.1 PR IO

XTI HCCER ARG fofGre ¥aeE qorel O T 21 G 20%
TS WA 8 TS ¥HA |

e B3 (Aerobic respiration): (@ ¥ AFAR AFCSRCTH ARG 7Y €2 %A
g (<Fa, celifoe, ffsre, fafen «were taq «be) e wifee 2w co, H0 @3t
o offaiel #fg Teom FCH, OCF IS AT ¢ | TS GAFL 20N Sfem ¢ &
eI G 2fFA | AIS WPIAR AL ANFA 97

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

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

Qo¢
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S a

S W3 (Anaerobic respiration): @ ¥ A wiFreTw Sgsif=fers 27, wite
RIS %o A0 | 9] (@ WA 2fFIR (@I GAE g AFCSEE ARRY WOl (IR
fooaaia aees i SPRgeet wifire g3k e o tem Qo (31E S,
MFHoe Whte T5i™), co, ¥3e AN “fawd =g Ty FF, ©IF TS Yo A0 |

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

AleRkt ERIEGASIIGIeaEy

@@ NG g GIGIE @ R, 6 Tre T1e 97 2 A |
(a) 1S PTCF e Ifat

el

2ATP

4ATP
2NADH;
CO; -— l
e ce-a [ ..._ wrIfHEER (F-a

wHGIET 1 WIHEEN (- g

— CD;

FEF ™
200,

2C0;

| O, +9f + o ATP + wromfe |
@ 4.06: 1aM® P s




b4 Qe

AN % AFA ALFT® BIRM AIC2 TP 27 1 I219)eT GaF;

g4 1: gRCPENIPPT (Glycolysis): 93 afeas @ 9q gePTS (CeH1206) fafen
el e wifts 2@ 12 wg Aiggfes @fiTe (C3H,05) TeAY e 1 @3 4Ita IR
99 ATP (49 TG 2 99 ¥6 2@ AX) @32 Y2 99 NADH+H* SoF 2 1 @3 aAfsae
G (PIC SFCSRCTR ARG 2, ©I2 AR TS 8 TS TF 2/ PCAh8
A 2R 1 SRR [IFRET (S MG q06 A |

g4 2: WIBIRA F1-q qfB:  AFFENREP & 5 efe uq “igfes e
RS [F (I 2 FIEARMS @ =19 StibiEe &  aenes-@ (Acetyl Co-A), 9F
w9 CO, gqR T ©Y NADH+H" (W%l NADH,) Be+s S¢a (adie 72 &9 “Ai3gfess yfste
(AF ¥ Y WIFBIZ (1 GTEZ-9, 8 99 O, €92 U8 WY NADH+H* Tq 27) |
a3 ¥ ATHIRET B 0 GF T N I[N 00!, ST FICHT ©2F $ATS SPACH
S (o S =0 R gEE G |

g% 3: @1 5& (Krebs cycle): 3a& &AIOFARARW Sir Hans Krebs @ 5&f0
QIR FCE I ATF @01 5F 601 2 | @ - WIFTBIZE Co-A NRBIFGATS AT
TR G2 (FT 5 AR FCF | @ B T (IR MBI GACS HeAo® 21 42
& 9T 99 IRBIREA Co-A (A Y2 A I TleaHee, foq @Y NADH+H*, 4F 99
FADH, 932 @3 &9 GTP (A FZFTs) Teo = (Wi 78 @ wpifibiEe Co-A
(ATF B Y CO,, 6 TY NADH+H*, G2 99 FADH, €3¢ 32 @Y GTP TLMH =) | Ty,
AN (FPT 5T&F FAEAT FAAT GTP @ ARRCS TR ATP Tl 20 i1, 5
2R T BfeMa CF0@ 93 5@ GTP «F ARKS FPNR2 ATP Tl =1 | “FQe! 41
BETRGS 2RO @ARY U3 O GTP U9 AN R 9F O ATP Ty =7, (TR
GZ AT G v (AT TS (W *Ife= AR (@ear ooy o= =7 |

g% 4: 3ES &AW (Electron transport system): T foalG «Itsl @@
NADH+H* ([R&fe® NAD), FADH, (fR&iff® FAD) v 27, €% 41t Gl wifer® *a™
ATP, ¥, TH*Ea ETFT G2 (2B Teow 271 T *fETe SEFGAYCEN TERG
RS g Mea 2difes e I @ =g emia ¢d, @18 *Ife ATP Cofire I7ze
Y | FETRG A]ROY WEGIFIGAR HeAbw 27 (fb@: 4.06) |

FEE (O (ACS #A1R (T, A P &ffeqh @& 99 e Al wfve 2w
A0 = 99 €O, = 99 A @ 386 ATP Tests a1 f7eod 16 GifS (e =

Q0¢
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IEIEOINI e

YA 7R Teotifre T0g e g {15 SeAme
2 99 ~Azgfos e 6 919 ATP
AR TFENR R 2 99 NADH+H" 2 9 ATP 2 QY ATP
4 99 ATP
2 99 SIRTBIEE Co-A 299 Co,
WG 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

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

1 99 NADH+H* I NADH, ———> 399 ATP

199 FADH, 299 ATP
199 GTP 199 ATP
(b) @_re AT AfFe Ifq

9ib «ITol S_ArS W7 20 ACE | 419 7fG 2

g9 1: rpiees ST wiRd: @R 4t O 99 TS (AT 72 99 SHigfes «fie,
B9 99 ATP (99 0 92 99 J92 2@ IR) G 72 99 NADH+H* 8o 27 1 aefie
eferGre ¥ *Rfe Riga e P AR@ERMER W | o1 Seoy iggfes
GfTe st «ieet fRenfere 20 T A0 TGS WA Il W wgel qB- G0
o 4 23

g9 2: “iZgfoe wiffces Rerad: EGeE w@fFee e s
*izgfes e fRefe 2w co, €3 AR WEMERA G XY TFHS ide
TAq I ATHE ARG Tooy e NAD (@i NADH+HY) &iff® 2@
@ TEDGA, (@5 ¢ fg fofe Iq, ©f Iaze W ARgfos Wihe @ wehs
T I CFARTAITE 3T SRAMCTR & | THMCE, AHCH eI O AfFree
FACFIRCETANG BCE 11 | IR TS AT (7 GF Y g g RCITRE 5 T
2 @9 ATP “eq [T |

4.3.2 P ST ORI
X SR ASTFCE I QIR TOFeeld TEF 20O AT |




vo SR

(a) T doRe: AT Ao 20!
(i) Sr@t: 20° GEPTRICTE Wb €32 45° GEPTRICE ©AEE SIPN@R 9= T I
TR | T G O8N SIN@l 20° CTEAPTIN (TF 45° (TR |
(i) SfHTE: I P “ggfoT affe wif® 2@ €O, '8 H,0 Teof ICH | FEE
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THAMER SToid Sfew Pord Abcs A@ a1 @ SAWEESE Sfema S Tomm
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AT AR A e

F. TREISBED F?

4, SGMa & TSR SAMIT FI? [T FA |

o, TIFM QK A ISR Tfewa STIE Fiael H1= ! |
q, TwIAPE SWITogRme 2= JEnrRe S |

Qo¢
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Az TR O SfSTeER AP, T APTNIE TG 5N | Sewm AfF 8
e Hifqaem @ Jgead, W vamae (oxf Feed | Wi AtE a7 T o @=
e T T (A AR R @ g, AR erge w4 qm Sfemw e
e sffqaeae B couf T ey | e sAfien efe Sfeme woer T e
Torg miLReeit @E s SepEe e

Tfen 97 M_oqcad A 2 @ ILicd Qs {991
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@ @ LI CICF A<~

Tfem ~ff2Eme (79 8 ArrsETe! I FS AE;

Tfew @ AlfeTd ToF P Fa0e AKS;

Tfem Mf @ < smid il 2lfear ¥3R @7 AT i FACS A;
FANCEFIALCETER T BeoAifrs swiedlq sifaaza 3 Face 715;

Tfem ~ifq ¢ A *mief «fdaee ¥R @7 eemRTe! AP FICS AR,
ATIMCTF IF @ SR I FACe 7S,

HTMCTR TR e Ao ol [eeel F4ce 7S,

YTV (0 SASATIGAN NS S R FACS FS;

e atawaR A FACS AR

SRR AR Rl I FACS AR,

T SAMICTE IS [T FACO A,

fafen guee sega WSy I FACS A,

T g5 LIICDI TR fofe Sea sig foidine e i

TR TRl @2 aF ANITEE wRawe! I0q FA0e ARS;

NTRMR T AL FEFT I T 21K,
ZefHST 1o ¢ FIG I0 FACS AR

ZefHS ST (@ aF IR A Afe@ifere o [Ruswe Fare e,
T A FHICR TR Reawe FACe 21173,

v FEBI7l IR FACO AR,

(FEACHAE PR, A, ToAFfae! 8 =R I Fare A9;

T T (FIETEEACT Pive! [eaaed Fac0 AR,

AT RSP FIF 8 TeATA PR FHCO 2/7;

Zefos TRES @ieR 7w, F199, dfetag ¢ afssia [eme Fars 17 ;
Zefie P A SO R IS 21T

REEe O qR *FHOOA AR @5 8 ARTIRD AR FHCe qR 1R
P ARTNAFS FEBI ¢ ARPID [eead T A9,
AT V19 8 ARTAES A2l FACS 2A1;

ZeHSTE P A G S OO 29 IR GACF OO FACS AR |
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6.1 Sfen 8 “ifag i

A T W G 1 A DT G A6CS S A SN S, (@AGiee™ SihmeEd
(oS fefe, @2 (AP o1 90 1912 #Mife | & TR M FIC AT P Tl
T QACE | AR ARG S oI (ATBIZET AFO® TR TE A @S AR | ORIG]
Sfema ez T [ [isa ve, e o) 2@ G I 2@ AR Sfewmiee
A e e T Sawey 2@

(a) CHATCBIZTE™ T&GIF Ae Aifed e (131 936 AeFhe cAGIHTRE @A
JMBICS BIRCE (M /1 ¢ i TR JPRA FACS 20 |

(b) ATW @ ACEPACEI 2fS Bl FTe sAfawiesce! Afq e Fhve s«
VRSP | qEE WE (TP T AT Sfens HAf (T fits 23 |

(c) A @5 JFesf vke | TR wee R[isaR == g =i
(d) Sfema o I @ veten ~Afe Bl wcacm |

QT o TR TfeW TRETE S+ ATSE A (@l @32 Foid «i7? Tfew agiae
TR NG WG (e A e e 1 e 36 aifean sAferoeia eirme Fie swime
6@ dfFa foa 2en ITRARRE, w32 wfeqae |

(a) AR (Imbibition)

GF 4T AT IF OF AFE AfFS TAE @ a1 7y« G @@ R
T, P TSR X[l A DA Xl AW ©e il ¥ (7T, GEreE FoF A A
G Mz @ of$ats TRIERT 01 ERjETs, B, Tmifoa— Qe gl
(eifSfer) smid 1 @t o5& *mdd A Qi O W@ @@, AR ST 2Midd goid
AeFHe 2@ A1 (FIRABE S (ABIEET IR 9 SN2 e fif
OIS 6 e =0 €I 1 AN erees @t @S werew alf

(b) 99 (Diffusion)

A G5 (el 5y o1 (o et o o A= 90 2 IR 1 TR G F7 Al
T RO 7T | G 2 fifce oy B (zre e fegecds a2 giem #AifF S
2@ AR 1 GeweE o @ wiifcs =S st wifacs S =vige 01 ot | 2 effsars
o et 1 @ft @6 et Al (Physical process) | @ 2SR MG (&I QCHA
Y @ TG G (ATF I GG G 2O AT, ©ICF [ AfFW I 1 @3
Sl 8 IRHDGAR B (@A AWM @ g[S The (A TN qA0qA JAE
VT TIRCEa ifore 26 2Bz FTOIE W#F 519 0 | 93 A BT (&I G T3t



i Glafest

8 TREF F B2 ASFE oA Biot 96fs (Diffusion pressure deficit) 71 Ao
TeTIfRRe fBare G2 i=ie Blvf WiBfes e #{ifae qbfe @i, O« (@ A (1Y (AT
A G @71 @ FAR T =i et [ 979 TN

(@) e

Fe : oM elfsae s |
TASAY : G0 (R M YR &oH A AT Hoif |
(S : oM 2SI el Face Tred A Foifw ABTS G 7S o=l Iefar T |

(c) wfSFI4 (Osmosis)

COIE! fPbaR (A SR @ O W A9 Aiferce fe=ifi fefa wicem, o= g
o P AT FEfRmoeeT T 55T 2@ @1 & BB et 3 e @ fofea
Taeel fofem A, OReE (At GIET QR BoITT (TR | (9 O 20 of 5 cotwar gt
a0 A7 W TS afe ey afew 9 afexy Sfew I @@ A g2 3@ 9
AfAB Ge @ vele Flaueid MREsHeee WO T T 1t oy Tres @19,
A T R TRE OF3, G (FT0oW W (Selectively permeable membrane) W@
Ml S =W, O PR WHE G0 GO TG TN 2@ A | GF2 [ GR
RS o o7 T0gd @39 43 (FANcew AW M@ SEwl F49 20, §kE O N
09T T3¢ (AF % T09d QAR M o[RS 2 | QRS (IFN0SH M| (OF F(F O
R 99099 @19 (A TH 099 B e a4ifze 26 afenqe afewr = =31
TR SFOIACTF FIRCPT T, (P QU FAMCS G #AfRe Agifosena Qi
(SR I TNGI {9, CIF (AWF FRE eRkiRe = ERME @Wes Qraesd 2
rfeFend I (Idfie @M TH0ga 7a9) | SIS AN, WL 2 GRS
Tt TG (A JREIA 7y T0ga T Qe AR, ([@RQ JE@S ATF (JTNCSAT
AU Ao F[ 78] 7 |

@L‘]WW

I : (1 (A (FI0T ASHACT AIrF |
Toead : @S 9, @G, (G, oifF, B
%S : qre] e ePTIeRe qAe | fif e *ee (ore afeaca i e |
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6.2 i 8 & *179 CF

Tfgm “ifq erael ¢ e st erel fon fon afeam 21w A s e
ofif e RS ITeics wieel e

(a) =M carEet

AT Tfegn O AR M Wow (3 A (capillary water) 18 95 1
STRMCTR 0T 2TOT (I I 5171 WBoR I 77, @ e AR (@1 (A A 9B
@I e (e =11 @FTeE @ Aol (RGeS waE e b1 q5ie % 7 9=k
S AT A A06R (P (AT A G (R 1 GO HioE bi7 qBe S e e

fo@ 6.01: =i iFet @ sifqqzw

frge =1 @2 gofs rEe *Ifea IS 21 @ o e Gt be (e =Aif eearey
RCS ACC | WG (AT A ST @ i elfsa @ A At e 1 @it Jerears
(AT Al YETF I (Cortex) &A™ I 1 @ FHOLCP (P (AF (TSR SfoHIe
(cell to cell osmosis) (S I | @F IO 2/ TOILF € ~AGoF 2@ A= T4l 0=
(Vascular bundles) ¢5ite 171 #iIf @ “fqazd Femm (T2 (10 ©f WIEN T
ST TAE e @R Aew e giifEs 2re A1t | @eitd #iif f[fos =ii-a=ii 2@

-39, GRRGEH- 59-do% fer



oS GRS

Tfewa srer itz A1 @ FIw @ 9o g afean Fiw 3@ G 2@, afenae
8 YrW |

(b) A& w17 CrF

wigpiex Tfew e e feg Al Ufe w16l e e, 5y =176l Jeream e ceiifare
AE TS YT TSN (F1F o @eesid (<179l wiee e Fe 36 1 Afere w71l
eiifTrs 27 wEe BETa | el g gt ol 2 A, e owet @ Afew oret

fAf&a i e (Passive absorption): 6 @ &fFA Yeca SRR ¢ SfoFe
AfFT 7T eI I, @ IeN AP *feT s =W A

e A (Active absorption): A& (el e =17l AR G (I LAY
I *Ifgq e 23

6.2.1 ©fem “Afaazd

Sfem ez w1ce Wb (e oM ~Af ¢ e =@ @32 “fTer ergePs AW
BAGETE A | S S, SN (SO M A «@qe e #=et Sfema e
(ATer | AT Bie, (s *Ifg =2 ToTer BICsAR e (e B Ao (g T e
RGN (= S | GO 2O 2N (R GTA Ay &7gs 27 | &8s AV e
fifeq «aer fiaeme wikg a2d I GRS B 1 @ 4 GFIREE e e
2RIfee =7 | Sfea fRfew ted Qe @i fBopa iapee v ee @8 ARl vetive
T | Sfeta foea Weea csteeen fosa o, Boita sierafre csiefeen Soitad e «@ae
e TR Qe Aefs smideee e A fe @i e e-ifes 23

Afees e I (AT e TR (I 2 SAeed | #Aif @ et #=ee seveas
Tfem sifezs < 291 Sfew i ¢ e g arEare S 99 [eeiz [eE
FECA | @3 AlfT @32 AfeTer s Tewma FS APCS 20 ENENE a2 [P
e ce =031 ey #Aif @ 4fere s sfaes 932 Jgesd | TN e A e Wfe
e (ifFe 2w wferad afFarn FOEe T M SREw @ (g ade Aeme
@ted A A Aea Ao P (i) G AW Lol =1 Al (A tofd A
Griee Free e Sfewa [feq weed (ofitz a1 ST SR (S0 A (I
freme (@1e e T% 2@ ¢t e Ty oRdie | qeey @ IR Afaed Sfen
QIR 9Ff6 orore g7l R
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AN 8 Af¥e st «fd929 (Translocation of water and minarals)

El 2CO17TE AeTId 8 FIH TPCE [ FRo! GIRell (iR | wfenad afsar Sfew Wi
(AT T G A IR S 1 AR R LTS @ FI&(B 27 1 =i Sfgm w6
(QF GRS S A58 iR 0 | G A 2% eeR oS #AifT eirael srfs
(AT e | @ R S @fdte (ofvEl [Pl Tivcs #1Fd | (PR foesaF i
Q3R Alfre rdigs A F9IE 9@ @FTT (cell sap) I 1 AR SN T (A
Tfetma T 1A 92 Ao Pl (@FF (AR ©f Ted |

(FIRICTT ACARY (Ascent of sap)

1 A ¢ e w119l ool e 1 @ (@R ffen elfew deita fiw diw Seitar e
TITS ATF | GFE AN (FRACT 21 #7728 HoICe A | (T~ gt ol
T4 T, WBTe A= AT @ AfFTE FAReE TN (A TR A< S (TR @<t
TETT AfE T (AT AT (TR @lew Qiest afSm<e, ol @ v B Teif
Af @32 Wferer ==e el @ s JFesld ol w1 FerE e eiifre #Aif «3r
Jferer smid wfeRel aAfFaR EEN (@F 2R (@I A1 @ (&I (A0 ©f 77 o
AR (I TR | GO (I (AF (FICA A 932 e ML 5eICs berre GFIT Yo
sifare 5o 2@ W Fitea “Afqaas Fa (@@ “ArelT (Rt Fem off=w |

@LEJWW

I Sfema 991 SraleTs Aqrw |

TAFA: Peperomia W, O3 (@ros ,
N @ A At e Fife

swfe: g3fs o vy AfT faw wite
FES (O] FPI 1 =T FfeT 0 | JoPrR
GFfo ore Peperomia Tfgw eI o
FE @N LAY AMCS G ACF | @ G
@AHLE FESE TBE & (@04 W8 AL
AT (AT LIS FoAIFe] Ao @12 |

5@ 6.02: Sfowm 77 TreEE AT
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6.2.3 e Befifire mitdq Az

COINRT WITa3 (SR (¥ Sfgn ford owfers i azel T 1 @ A BT e
T T JCFA A R “rore (A T 1 ~Arel Feansiecsad afeam @ =
R T | TR THFISCS @FRAAIES Y (A 92 CO, G2 Wb (A 2 #Affera
T FAGO AW T 21 @ Ty 4w S ffew weret vea A Sfema
Afes (FH2 @ UMy IRF FCF W ARFARN O [P FIer SRACAR S >
QN (AT 1 @ IS A TOpg AWy SRS A, EFoeen Sfema e [oey wizets
s ATF | [on T qR IS QU8 FIS (- (e o), &7 (@=-5 wfe) R[eedt
HAOICOS (ATF- FOFARN) @B AW &N ACF | S [ (A9 AP TL2fe
qwy Freied Sfenees ey wie wfaifzs =2

GRS M 29929 (Phloem translocation)

Tl o1 G2 ATl 2RI (AP L SR T AW BB (36 g ¢ FRE
el B ATHF | @ FIG0 (FEEE oad I AEF | FEN oA
FEART oA YR | NGl (SAR (@ AR FAYR SRETIPPR @2 IR
QT | IR FTowe, TSN, GRS FETFIRN € IPoHRAR A | oroma «F
(AR (IR 8 2Ie AR TG (F1F | FHEAFS Ga G AN I I8
2 MR IR TCS o0 IS R | OB (SR S| el Abfs SR =i
s 2@ BRfAa TCol TFE GF I | GF FE AR AR0G2. AT (@ (AT G
(T BAGE] FACS AT | AOoPIA @ FTHTENCS FHCENS ANF APTRS Wi S 20
T (2B T, I3 AW DA Y TG | QW AN FICEANS N W, O3 LAV 5D
(ICT A |

6.2.4 40M (Transpiration)

S 2T G T S AR A1 Sfew eigiTe Y51 M o etarear Af crEe s
eiifre fife wfe sy @i Sfegma ffon tafke FRRcR o T8 201 W=k #fif
TR IR we* ed I A2 (@79 2@ AR | AR 726 Ofen (@ *[qog
AfFAR OF IR ACEF ML APFIE 21 ([T I T, G612 ATWA Al ArS{TAD
afFar @ FEd oF I AR @FI QR NG q0o, ©iF fofare qma foq it
©l%t T4 AR, I AGTHT AT, (TP ST 8 (FGPe 2w |
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@ RIGEET YOI

(a) AQ=ET ATWA (Stromatal

transpiration)

FTRIEE (Guard cell) @T® @F A9 Y \
qF | AT FqTY (GFA5 stoma, IZI6 "\f
stomata) I (FA SfeMa (W6 AT
90-95% 3 QAT WK |

(b) fFEfbpeta dama (Cuticular 5@ 6.03: @I AT @32

transpiration) O3B I AT

T fzggee [eaa e Areld Tota 9
e feeBeTe oiRed At 1 @ wREAIeE Febwe qee 1 [Feibwe on wea g+
JFIPICH B0 (77 =1 @ AfFACS Feogeta eiama e |

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

Tfem oMl I 20 INGR AT (O G ANE =@ 6 1 GEBETET e
(PR ARSI At 2TH IR 7 AT 77 Al A3 @0 A 1 Gt @AFBFerg
AT e |

{ B
M)

AT
1]

=
H
2

L
£

5@ 6.04: 9% @EHEE

YT T SfEN(G AT Sfofag A I§ F¢ WG @7 T 5[ e M e
271 @ fFA TS dOREE o fFToaAe | iR (IGRGeE e o T4 T,
s doRE 8 qTFedd AORK |
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(a) YT AP
(i) S Y@l (Temperature): SIANAR SO (& AT NS GO B
S ©itel #if sTaree AT AGeS 20 It I drave afel gaifTe 27 1 oreEar
I (AT AN AR (RTINS I AR 1 FCE AT TS Good = |
SENEl T (SIE Ol JeRE e arvmeTd 29e I I |

(ii) AT TGSt (Relative humidity):m@ﬁwwmq GWW"’T
(RTFTOR FAAeF AT AFHFE THe! I | (@I G GHAFIF IYISE A
TEARRI® AP NGS AT YROFFACE G ©f %% 20O /1T | SR I SAlFQq
P! ACGS IYNCER I RFIoR & Uff g 20e AR | |iewfFs wwe! I 20
Y SPTFE ACF 8 TR &7 FAo It g ©fds 20 IR @ 1EAR T
SRR GErFTel YRR @ | WS SRl I AR AT 2R (@@ AR
Q@32 (I AR T T I |

(iii) =TT (Light): =teT SoifFefore “aey Y1 IR, T AT 2 I AR
Y TP Y T AR G2 A T 2R AR | AR SRS & AR
RS I T | T LTI TR G- IR | A Sfewecad siewrar
I e e el geife w

(iv) ISR (Wind): AR 0 Sfea siRfeea I Bfe 2@ e, o @3
ST 2T FACS ACE | AT AP TG AY G0 A (7 ¥ IR 2 I I
AR | YRR T AQYCE ST 27 G2 AGICY B 708 | T SGF 2
TR T ([ T | G FIECC YA SIFOC AT RS SRS G |
JRGIA JHTS ARSI 2 ZRT AR, TN 2T I AR | SR IRGIA FCH (9T
e fea I A G ACIACT TS (0T AR |

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

(i) “TEaR AWl “ATOIF Y, TS, o7 G TP SoF AT 20T OO
T P IR |

(iii) ATTACPI WAOA: AqHHAFE ATO JC B AP 2T (AT TR | GF 3O
¢ QIS B U AT NS B AR |

(iv) ST AT SR RO 2ol ¢ FIGR TG I WCH I3 I (T
AT RS (AT I |
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ORIl FehaEE Soffs, Afe AtaasieNd A Qe AT JET SIFos)
o1 |

@GWW

Jie:; arme afsaR Bfen @ i IPIFE (@7 I @@ o A9

ToATad: bR W35 Arow Tfew, USs FIHH (@6 I CIEEIC Jjial, o A 594
@32 HAfaserest fFg A |

AX(S: 23 5Tz BT (BReTa Boiw It fre 2@ W32 5 wfamemest #if
(o1 Tee 203 1 g1 63 #AToPTR GfG *11C ETeatices el e ee ol e e
39 M 9i5ce 923 @@ e M GF Mee 2@ 1 (T Ao 2@ @ fowEd
AP (@9 20 A AR A ZFCS A M 1 @ p
LY 56 @F 9% @ e 23 ) rq,%

A O T I (] A, G G DD
foowm T AFE S T WE @R :
s e 2@ TR @9 N E o 6
(TRl TS AE?

Prre: @R G I 9 (@ieT N
I e foe w1, ©iR @ i el @
el (ATF2 @R of Miveed I 7 1 ate
awifTe T @ Sfew o IwQ we e i
APIFICE (AR N30 (@ T (T | 5@ 6.05: ATWCTR A

7

NSOl
(a) Btaa Sfenis w13 Stee 20® 2(J |
(b) CTCETE I U SIENSIR ([d IR FACS 20T |

Ao 936 &f® SIS SNS= (Transpiration is a necessary evil)
AT TG TPE TSN e fq@iiie. dFwce) (ofiteted I T I W1 ¢
AfFTF THAW TG e (FIa AP FRST AeiReed Toae | Atames e



S R

QIRCETNAIRFR B 2T | 92 BT T Sfa RN Fge <fye #iifq @ Wfer a1
Aol +f7ifes 221 @ BitTa Wbl 20 i Cigel e AR G AW egeng S
AP SIS B2 @ I | AT FC A0 FOTRFCE [ biof w6 45 27,
Tl 2f CeITCe AR 01 Tfew erameTa M9e afsfae Aawes M eifve sivxfe
TN TR AR (@FRYER SIA@l T2 #Hea e |

e, g W2 efeafs Sfema 93 @R Toie TaEe W7 g SR ofiwle
AR | (N A1 (T (BT LTI A A 2 (@ 20T Tfeens &y 2iif
frere wI6fe (71 e 1 9= T Sfewioa Jgy 20 #i1e | MBes sfifva Q5o A e
I W@ g ATWA 7137 W0l 0o AFW 1 & TFRIF (G0 &4Ffo Ao G I3
et iret IR 7 1| ATV TOIE LTSN G BI9 96 201 a1, e wfonae
N R |

GTSRPLAR F&T T, AT [ T« I8 @3 fesa Sfew ooy srodi «sfo
RS | RFTOR (IR & el S dramae ‘dieR e’ (Necessary
Evil) 7ty wfefee wtaced | o e [oitg «ft Sfencs e 4™ cvea gfial ¢
E AR U AT ge v afea RSS2z |

6.3 NMIMCR S8 AR (Blood Circulation in human body)

e QRAMIEH T | FeIfe Wey a7 (M0eR Ha @]IRe 2GR (@I HE 9
7y TAMIT AILAZ I | T (LR A (F1E A A2 FFT AF | (@ S@d TG 78
afsfre (rraa fIfen we! ¢ 9o 5ave FCF, OF 9§ FTToN A0 | @ OE 2AITS
AET VY2 AW, FRFCT G2 FEF 50 *WL (MET OF A (ATF G 22 sAfaifzs
2|

TRMCE AT (99 S @2 AR T AN A, FACN 97 A3E
T 411 @ LA RARAOUCE Im 2T 0H (Close circulatory system) el 2% 1 31l
MR 78 93RS SAREed ae W@ 93 NEE A S e I AN A | I
FLIRAOCES I¢ Yl A @ PN,

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

(b) T3 e TR AT VYW @R @A [ew e Fweczg A
fee F9ce 2
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(c) 78 Rfeq el ~fFawd T@ go TFNE @ AEN ST S@d goal TS
AeqeTon U (@A Sre)f 2ters @ Asee @GS MR |

AfRqeTenE AEITe Yt = o 41 73, T8 Ae92TeH (Blood circulatory system):
e, quf, foar @ (e e A «3e @Fere® (Lymphatic system): @R,
A A b e afes |

6.3.1 8 (Blood) 0 - W e oD
T G5 TR, Y IR G TN O 30 © o° @gg\%
smid | 7@ T, FR, St guitw, {:}b §

ot aw i oS W 0009 000°
Afes o fewmfE e W ) e @'&@@@
e AR SR W W AR o () Q@@ e ¢

cxgs v soerars s e 5 © © 8960 @

0BT TAmI 5@ 6.06: I TC™ A AT TAW |

I GF 49019 OFe [TEF el | T8I A2 (RS TEFE, (4 T 8 ADIFHI
JAF A, Ao € FIE 08T Ol e

(a) 971 (Plasma):
JEA IMRN O G TFI A0 | NS AT 10741 & 55 Ol TG0 | TSI
LI Som A1 @wiel 91 S oy callfbw, teReel @ AN e 799 qArge
TP ATCH | @F T @ AL AF ©F ZCEA”:

(i) canfom, qA-epEgiam, ol 8 wiRfgee™

(ii) geTe

(i) "% Fg HiEFN

(iv) dfee 7

(v) fBifm

(vi) I

(vii) «@f5afe

(viii) F&7 *mief @w: FE TiR-wH@ET, 2T, Tefae Abte T

ORITT FFICT A ATt G @FRiRT, GifeRy ABHEIED ¢ WNBE @i A |
QI A RETE T @426 FE O A @ 9rEd AtE e 27 @32 Fe9eT e

T- 3, FRREEI- 5T-doT @fer



SO S

MEd FEa AfeTs 271 GO MRERET 25w g dzdt @ ¢eed SffS K
IR T IR |

(b) 1T (Blood cells)
T2 for Q01 TR Tl I, (@R TBEF (Red Blood cells), (4 T
(White Blood cells), @32 SbiF<! (Platelets)! aWe QT 711 (9, O ST S

fo@ 6.07: fRfon (A TEFloH

TG ST FAF AN Qo FE QAT QAP e S0 TP OPT A (RS 2R |
T QYT T QTG TCO! THS e 1 (B AN @S 2fBfers |

(i) cife® TWPE: TR foq  «@E=
FEIOATE Wy (MRS TS IR
AR @ 1 Gt eI wifere e
UECERICIEC I GO I G IS S e
@fee TEE o T @ T IO 120
U | MR RS I i ans
CIRUE R SRS G Ean ERSE IS IS (R RN A
s Ifed T RS TR AL
afs feefes b ar 50 =%

fo@ 6.08: @iz T
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SGIRISEED] S

«f5 (4 IS (BT &I 500 7 @ 1 AT G TN A0S NS FFCdE FW
AT | PP FHo (R (IR FRCIeas A @ Qe | SN SR
2ifs e @TRe WP @S W, GRE AR tofie 71 TR weri
fremeNfae efefremee et wfEe g3 S viR-wgige «fHee 3|

RBoeghe: fTomas s wwoew que M) @it TeiEe ekl s 8
e (AR | A0S AT SAfet fReealifie 9t AFE F@Reret A T8Nl (anemia)
T4l (AR | AR 2R G2 GORIH Taealdl & (Aol e |

(i) Cy® TR I FrSHIIRG

oS FEIET TS @ IR @2 1 Qe Ramgaken g3 FefFarRg v
IFIAA (T | 09 TR G &Y 1-15 ey 1 Feswweanfzey 71 Arwie isieet onat ogo
W@, 3AGCe White Blood Cell I WBC I0H | (4 FCFITF AL RBC-AF Qe
GEE I | G IR T AR AFIER 2o I 1 FAmRohm s gt
TRIYCE R/ FH |

° jm., o
(s

5@ 6.09: ¥ FAFT FANZEIT 2fFan FRYE /A FE AE

CTS TR FACT WY e FreraR eIes #A1e 1 71 wifered 2lible com e fBopw
W ST FACO AE | MR ILEF G AR AT T Fo (T FB@EE I
(6 | AR &S FANEARGIE 0 4-10 YO (4 TR LAF | TPL YA I
TR @TC AR | oA TSR RN T Y (9 TSI DNA AT |

YIIACOR: TSN O AW wag el A wgafafs P o
WA d4iTe Foro Sl F1 AR, T (F) WIAFERIRE A AAIRE G2 (}) AEsies
< AN |
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() SUIATTENES : 9 4R (4TI
AIRCBILATETN AN € R | WENLE
OIS TV VIR, T2- FIwernes @
NARTES | eed ferecare, B, fam
ot Qe @ tofa 27 1 FerrwesTIR B
I fIefFarge @5 @ SR
=5, ferim ¢ @R FefFamfafs

TC T FICRPIIE Wifoafs a9 e

IE IR O3 B A (AR &A@
A @TERY ®T @ A& |2
@l efetary el I I 1 AR
FCAPTRGIITT 2fF @SRRI K/

AN

foq 6.10: fAfeT o e Ffa

() AFTANIRE : QR SRTHILET 3/ WIS | ACARTIRE 06 TR S|
aigpfen fefere for ara Ta: e, 2ebimfr «ae @

fe@Ire FCPIRGIEE afemn Geq o= o1 TPl ¢ @it bife
AN AR A fsTe e (reR @eTifer Afetay w1 @oTfRE @A e wea

T TP foora =it qidre gt 77 |

(iii) wYpfe=t At ARG

3AfETe AT (235 (Platelet) I 1 AN (AR, FCHIF 9L TT AFIE
(S AE | QWA TBGIZE AAMIE @2 ABGIACN (FI q@II- O GAT, =St

T 2ACF; T e A o) WA oo, Qe TS & T3, a9

e WeeE AR (FIEE o wee

IGFFIEAR T @Y ¢-do 1 Afqere
TR A WCIE WA PR (AR AR

A WS @ =7

IBIFFR AU FIS FET TG oL I
J &G IS (blood clotting) IRy

O R
91® »gﬁg

O 'E\tn%

A1 I (@I TS A @A B %6.11.@I%%ﬂﬁﬂ<\—mwmﬂﬁa—fm
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Tree*® 2 (6 AR, O EIRITHE FYpFFIoee ey 2 wffve =i 4=
FCE GR @TCFIFB (Thromboplastin) 7N 2mig tof ¢ 1 @ “wi<seen qeea (ifba
i QR e s Q@ e W weder @it wRfHEeae
TG TNE AT FF T TNG NG LA A0TT 0L GO | FIRET GFLACE
@A (2B, T go JoiF Wl Tl erge w1 @ Fo =IE &6 A @3
TEFAN I I | OF ¢ o AfFNG Awe o, @ afFmm oo wee [{fey w@oew
AT s g2 fShiIfNe K @ FHEhEm SR witw A |

TS ToRge Aol IYpiEd! M AFCE FATS TS T T Al | FCE AR AN @G
T SIS 2T |

@) oo

Fler: 064 236 Ao @i ¢ 77wl
@Ifze 8 ofe TJFAF T AL :
5y TR T 9 T
(a) FrSfsmam
(b) &=
(c) feeameants
(
(

d) MRS
e) IS

BRI
Fe (A PR Tomi 1 «f (e [y Fie ed, @

(a) wfFEEm Afieza: @fre Feer afEfRmnaawme @@ afEem i<

ISR

(b) ST SIR-GFHIZC oY TS RGN T @RGEITe @ FHET iR
THITT TLATY 2, T GIGAN 1B FREGAHCA ©f 2R IFCH I AT 93 g
I M FAPEE M (MCRA ARA ([ I (A7 |

(c) AP AR TeT ZLTe, WA @bTe, bl T (@1ea FRI=1R 96 |
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(d) ST TSl TH: (A2 NG ATS MG Awifre 2021 qre 5 [ ey
ol e Maw o7 9% = @R ©f e NGW (RS @ =few 70T | Geid
(T2 FEG OIAF No! T 27 |

(e) Te0 AWML M 98 MER T Froad 5 Mg 92 I W (e arew
YT GPIF I, Tofas AT @ 4 TR-THIRT e e S |

() 27 Afeed: zaEE FffeE afers tof 3 @R (o aemafae smief A
T | Q2 T A A0 el ATeE SR ey weel Hweifere =7 «3t e teale
T Jggsi S #ie e

(g) GI7 AfSTAIY: FRE 2FNAT CFS TP WICNRBIO &fST maee G
FAA (A T B | WIHAMG @ WFGrea SLAMTH LT T8 (A6 (@1l elfscary
FIo! I |

(h) 98 TG JL: (2T (I AL (B (A A T8 TG AATS AW I
IR (M(RA FETHAT I I |

6.3.2 JI© A A 79 gA

GFE AT A YL @ T WE A, O AR g 7 sAfeive 1 cor
9 737 G areE GRfeHma W (iTs wte | AT g A JT g 2 @FHLAl
T &5 S ATACT? SR A=l @32 IR e (el ¢oice (@ ffow Afes
@TifTs 7@ FAF A G2 B FINP Y2 R WIFGCEA (antigens) AE G T@AGT a € b
VEACTE SIfBAMT (antibody) A1 @3 wpifbree G wiifGafes Soifefer T feofe
IR RS I o7 ot Ot 1 I AT Jro g A | K@t Fiet TpeeseAaa
1901 M Weaa A0¥F AR S ©f A, B, AB €9 O— @ BIAMG roAd ANp<el
TR | AGETS GFG 0 LA A AGT GFE T AF |

faeoa sTface wees Qo Sifeare @I wifBres SoifFafe il 26 :

I YA oiferad (TR TWCRIWR) IFBIG (FEACT)
A A b
B B
AB A, B 3
@) 3 a,b
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B A =

QI BT ARAce Acg (e wniftrem w3 wnftafer Tetefs muafe 1 vz fefars
Rl FC YA GO 9 FAce A | @I:

g7 A: @ @ifF T6e A SIFBeem @ SIS -B SHIfGAE (FRTHA b WIfFHIMT) A |
g B: @ @foF 708 B SHIFGCeH @ SIS -A SHIFGIMG (FRTFC a SHIFGAT) AT |
g7 AB: €2 @f9F AT A @ B B AT QIR (FICA! SIFBAME ATE T

g7 0: G @R FCP I IFBTEA ATF 7 g a 8 b =IFBIC AN |

O BT Fee AT, T T WifBrad e i Face vy, o wWifoees-
wif5afE el 2@ a2l 91 @M G Ko 200 @ | &) 7K o T IR0
(G IR 1 (@A COIN A@A ol I 27 A (Wfe (MRS Flare iz A wmittees
IR) @I (SME IYF q6@F g7 T B =W (ULR FGACT a WIFGAC @CR) O=ee Qi
(ONIF IYF T Mee 2R a1 I e ORGE (SINE A iftreE (ONE I a
wWif5aEa ste R[iFa F@ I T e @ 7ies A | iR ek 408 @ ifsee
PF O A o v=eiE afrel FLiva Fare T @@ ©F A8 Wold WIfFBreTd
A FwfEe pfBares a AftF | @B Aied &7 fofe T @M g2 IF 7g e
ARG A AR T, O Q61 ZF I T |

AB+

AR+

o6
F

AB-

A+

©eee:-

d
é

® & & &°

G
©eeeeeee-

@ 6.12: (F 79 7@ FIF ST I ©IF 2F
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AR{: ABO AWST® Cad T YA ST Wt @ SFeix Siferet
T A @ AT T A9 FACO AME | A A QA T8 A9 F90° A@

A, AB A, O
B B,AB B,O

AB AB A, B, AB, O
0 A,B,AB,O 0

THAEE ARG o TR (S ARG 0 ool FRRMHIS i 17 Qe Aces s« e
TS A1 GF I W TG T89Sl (universal donor) | AB R4 I @I
e T &2 FACS AR | SR OIF FIGHI FAR! (universal recipient) I 2 |

aigfae BieefaeE Feme agnrel F@l Fem FeARe (IF & GIF0! AW
T (@1, T8 Sifbrecd fefere @ifoael F49 (F@ ABO e F&ifas Jge=id
208 ACE RS TR SIFBIEH A, @I CRafeeita SRad S 208 A | (@:
@A (Rh) T34, T OF 40 IFBIE | I 968 @3 T3 ToifFre AFee ©IeE e
f&be o 71 AFeE e @ eoifbe 1 @it W /1 @I shatEe agel I @ wRe WP
2 TS A 1 ©18 ABO &Loi #AI=iif* @i wigee s{rw wea Mo ¢t 51
fie GPTRT WFACE RCIGAR ([ T ACSH G2I9CN JR A+, A-, B+ B-, AB+, AB-, O+
@R 0-1 (B Qraid e ARG @ WiFH Wifteew @3, ©i8 «f Afafbe gt
mell IR g sfabe guom 78 (oS g2t el T M1 I=ITT TS WS HCAPST
B rEmiefess ¢oftel @2 (minor blood group) AR & AfRPERTAT =TT ABO i
@R Rh BIEPR @F =M @1 TifbR (cross matching) & S0 =<[w Far
TSR, ACS (el FPRET PR GibeTorR 8 1 = | ORGl, 7% J=ol @
GRIEHS TS @R (@: 927, @612 7, @512 7 To5f) Teamem
R 1, = @G [Pt Fce o J0e= &R A9 (screening test) FAIGNS TP |

T 8 A& wiEIHS!

wrqre, oA, *Enhieed, digfos qrlit A o @I IR wed w20
(R A AT SSPIETFed S AR | TGO 77 TG & @ e (R 7S
TR e 2 wgfd fofere @2 weN el uE S T @NT (iR O
TR 7 Mre 21 INE AU I IO 6 A ToA1 | S PR &y
e 7 AP A T FILFT MG AR T4 @ (A (A0 G FACA R 1 (AT
Jfed M W5 Mo 180 (0 WU TS &I FAE AfFACE 7 AR (Blood
transfusion) I 1 @S @ TRFT TV TPA, AT TE @NF Al TH 21 &
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(I TPRICS2 @I A0 71 € AFFS AT T I 9F @M (A02 O (@Il e
1 e [P IO T 2 FACET TH® 73 1 Hrogw 7o 71 wioere! S 20 @
GRE o7 26AF AEF TSI (@ 1 (T TSP S5 Ardr, [f2S
29, SOEE e IR IR e feraalifke fsfe zexn geim

FONT (@A GO WO G S fofere qed AwieH 221 WA TS 2,
96 SR T & G NG AR | (@R AL (@A [ (712, ©iF @3
SR S N AR AEH AWNE T G ST PR (AF IS AL A & G«
L (IFIRE T 1 gl Tl AfaFefers gt el e =3

G TG P A6 TR TS | TS TGO & (FICA F© = A1 GFET
WEE M2 (@A 450 FfE 78 (@9 I West (oxw (PIeT =pffRdl =7 =1 oiF (iR elfe
CTRCE &I 20 &% (AZS FIAF! B FACS AR 1 (A (0, (FICA P I b7 7
o 79 AT FACET A (A0 ANEN (FICT G =7 1

JEAC FGAICT TTHIAC ! T FH0YD (TG 0 | (N (I [Keard et 11 o
(I SR T FHI0F SRS | TS GPTIEeT T FAA T e qrell
3 OIfe SRR AT 21Th2 | SreITed GeaRl T L FIA IR 820 TPIF AfS
qAR @ Ao |

6.4 ST 499 8 FI&

6.4.1 LT A9

ZefAE T FRKED AN M 92 PAFER TR SR_LS @36 fqrapieisia wiell e |
aft zeeoif® T @ e (e SWAfes cif faea oifoe 1| zefie cifsifea o<
e =W T age e | wefHe-abia Ats foaft vew, feeed a1 ufwfear,
TYPed qf MRFICTN @72 To570d I ATOFICI |

3IR$7sq (Epicardium): «@fS LT @EE Fa fm e | @3 veafore fwreeim s
AE G2 S F=wEdq Fo11 ey wge |

NgPoq (Myocardium): 46 32707 YR SO WU SR B | b AR
e e @ st oo |

gq©57%eq (Endocardium): aft @ oo 7oq1 e es AERE wored W
g | 93 7oA FRPET FAMBFEIES Wge I A0 | TRPIed fToEe o7 Tl 43k
@I A ©feT™ (right & left atrium) I @R 6= AP Y5t B G A e (right
& left ventricle) JC | et R6R 2D QARSI #{ee], O fereas &bl 731 wiferw
3R TeT IS SFEsefer AWl G Sresferd 2wl M 2RFeia 52 AT |

THI-55, GEREE- 5T-SoT @fer
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Zeftes Toy afem ¥de e s
@ femsid @iy, ©f @@ A ITH FAG
T OeTe (valve) f FADF AT 1 T Eg';
@ﬁva«wﬁmﬁﬂm@%mﬁﬂmﬂ%
RS GEFHPE ore M JafFe | eme
GFBOE AN e G AN Tty 12
AFNRITS AT ©leTo (MG SleTS
e “Affoe) e safre At | T

8 FAGAR {N(+d Y L@ FAMF

T | AT TP T AT 41 T8 ferm srifers
OF3 F BT W3 O (0! 988 Sreb!

e 5@ @S #iiea =

fo@ 6.13; TR oI

6.4.2 PTG T APl WS

Nl GeR (AR @ TR GF AR Trel IS I 1 2SI AL G
2PTEe e @ et T 201 2R d AREN ALFOT @32 SR MG AR R
TS @R TS TS ATEF | 2T ALIHAE e 2 PIE0E @3 2AREAE @l
Y TRICOE | 2T A PEBE-SRIGHEE @3t@ 2w (heart beat) I |

aferw ¥t ediifrs 2 @@ foq @t (@ 78 2-PNS o F@ ) T TR
foex W FRA TIR-OIHIZT I TS T STt AT 6 | IR Al AR ==
foer i afsce gg e AW wfetm ot ea |

wfe f5d Heoa 2 e qfa ifdt eptifie 231 o3 vl wfem-feee femenes
GIRFHIIC SleTS YTe AW @2 T Gfet™ (A0F T TIZ-THIZT I I8 TIF o0 2=
@1 0 @2 o AN o™ @3 AN T ARTT ST Y AR, O I Gl
(AT SAHEH IG TS AN T &t I 1 @ 77992 Temofeet FAAbw e 3% 2@
AR 1 GF T o1 (A T G Aloiew 2t FACo A1 1l 1

T4 oo gfb oo 27, ©3F TF o (AT I TIR-IHRege I8 FAFI 4R
MY TAFET @ I 1 G4 7§ AfReifEe =01 e @2 s aw fem @
SIS T TR NG Al (e AfIRe 20 @2 Ton ufe wdvmigon
AL T4 2@ T 1 T qQ 271 [eTey feea wipies it 711 goid 2 s
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%) fomm SR (1) Forem Pt
5@ 6.14 : 2PET TOoq 8 TF FLEET AH®

HNTSE ALFIOA 2 AT FCe TG AL AfFA Fqqhize A |

Zefren e T AT O A9 TG99 ZG | W7 AR ARITOET F82AD
Aoa AF | FePed arEeeE el [og A e SREIeTE ¢ SfEeEEe
AT e qC6 A

6.4.3 9841 (Blood Vessel)

@R e oo M 98 a<ifze a Feelfere 27, ©ite Feaife 1 TedilRa a1 @3]
Aferoe zefois (At (reed f[fen @i g Aifee =1 W3 (rezd f&fen @ies (Ats o
P 5 et 1w, gl e Fiee fofere wgaifzs ar wgafe foa «@a—
g, Pl 92 (e eferssl |

(a) ¥ (Artery)

(TR TR MG LTS SHIA FHSTPIH T ZAS (0P AR NM® 27
O AN I A @ @7 Jfeew | @3 Ifeewdd o 2T e Twwan
I TIZ-THBTTCIE T8 FAFE (102 7 |



28 Sniseant

(g 2libia foq ~oafaf s, T=i-
(i) foefe=t @It (Tunica externa): At THT @AEF Fa1 W Lofd 2@ 77 |
(i) foSfe=t %At (Tunica media): «f® JeFE qLAtRS (o e Cofd MR 7o |
(iii) oot 3B (Tunica interna): @ft F9e WM Fa1t fex tofa fowtaa =ox

g &bl g ¢ Fafoinm | axfare FAGH 4t o, 97 Jfersia 71 e
ATTF ALIIHER TE LR (RH-IC I NfIre T SA0ed ol 27ifee 271 «rs
g Mo A 2efae 271 < a 12 Rife g AL AMGWe 0 | G
fooq TRz, NG AT, e «e Fafersimel A mme agm s
2YTeF IS LNfed TAF T (@0 MG W Sged 341 A |

fo@ 6.15: [Afen vata 78 Az

(b) 1=t (Vein)

@ e M I8 Meed [ifon wie (At TR FE et sima M4l 3ee 1 @ 1 g
TSR AR (AT BT ACF | PRIt Ar<ikers ¢qed [ =1 (FHFIf (A =es
T qR @ TN PRY Al @ H R, THfE, wrossia fel @3 s Afiere
2 2R frea =it | FRIR @bl g oot for =e=ff*% | e eibia o3 77, F
Feferaive @ 3 (s arg [fereid GFf 59Tl g FAMBH AT | FIFA (AF
efons T PRI =Sl o1 9 R I SRRy W A< 3 7 e
ST | FAFAR (41 S ATH 7@ TP (AT TP (ofiez o7

Ty, I ¢ 411 Towae A0 AfFTe 8 A TR-SFHIZT Noel AF, S 1A=
e fom =71

Qo¢
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(c) =T wifert (Capillaries)

(TGS pETA 0O &S 7 T (A1 AR 1 TF (S Tier! 1 LS M e
QYT OFUE Faod (Al G2 GHMCE FaoN HGF TP AL AT FCI | T Lo
-2 o 20 S0 FO 7 7S THe (S Aerrs sAfere 2w e et
@R ARTET I A | qWF DT ToF® H{Test | a2 “Afoel &iblF (ov I 68
TS A g oA AR @I AT IR |

5@ 6.16: TRWE T A2



sto GRS

@GWW

Fier:; g 8 B S oidw s

S IRRT] gy [RE]
(a) Teoife ¢ mifxe
(b) FPIRT WS

(c) T agfe
(d) &b

(e) footza Aferoig
(f) s=nfot

(g) ST

6.4.4 8017 (Blood Pressure)

TR AN AT M @ B S 2T, SN TBI1 T | 7YALST FALF o1 1 DI
TR GNE A TR W@l FAGF 2P | GiF PIEBIEre 5191 (Systolic Pressure)
T 1 ZESH (QFOTH FeTF) oTel 1 SRICEE S F@oI7 R0 T A |
O(F CRIEOIERE 517 (Diastolic Pressure) ¢ |

v F@biel: DieeTwma W, s e
QG A A F@B1 (Blood pressure)
AqiFere 120/80 REARNGR WHF FIRFIR |
TSI S T TrEd T 1 2B
THA @32 TSRS 771 | LT TH bI7[CF
eI (Systolic) Bi#f e, AF S =
120 FRRGTER 06 | FRbIE SRICHRE
(Diastolic) 1% ¢ 1 @2 BI%if6w v W= 80 @ 6.17: 7 A AT cr

fferfieas fes 1 @2 w1 zeferes uft R T T s % =3 1 gases
FEOICE AT guferare A AT 5% (Pulse pressure) & 21 AGETS TP

Q0¢
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QR a2 O

LY 2T FfeCe (@6 O FHWEF W Afe WG 60-100 1 2O FfeCe 2T
6 B M 40 AT @B (@7 T IR PG E (Sphygmomanometer) 3
el [ Trmd AR FVHH oAl T 1 93 TG M TRICHIER @ Heis 5o (e
Z@oiol el ==t T

(@) e

Fe: PN (O I, ©f2, @I afs NTBa T m™a 9 I 1 (it e+
HFRR IR G 2ol Il 1 (&I 2o 7% Iaz 7 &9 99 2@ ol
I <FCAN

T® ebI* (High blood pressure or hypertension)

T FTHICT A o RO o) T4 71 [y P2y o Fesilt @l I8
FEAIE T @ e OO [esw 9 T TNy | @9e 2020-2021 AT ST
Sfexfa Wwps @ @ AFE Tfema e @ oo | wfwd afme @ e
ATHTT RGCH “TGCR | JACAT @R CHILFA AL P9 B TH 81 |

T TGO FI? TG DEIGET AN TAACG (A BIol YfS =, ©IE FHIA A1 W
ST (B ([ TEHIE TH DI o R | & IR NCa CHCq AYFTS
eI Bief 120 WERGR “wma M @32 SRIGHRER 517 80 bR i
@S FfeFe @l 2T 411 =19 G2 FhI7l IX FEl g Vaifsfae (Febifrs
> 140 TUf, @12@ TGS >90 fi.f.) 2, ©4F2 A&l ©itF O% F@b™ JeeT 2l |

T Febiv JfFT FIFA: AT 1 AR TH D17l AP O IO T A1 2
AR @ ACF | QRTS8 TR JRRSE Bl (Tension) @™ (ST @2t AT SofI
(R, SIMd Ot J@BI?l RS AT (Al (7% 1 (MC2F €& @1 (ACT (oI 1 ==
3R BRYE AW @ (A GG AR T SR [ (@IEesaeTE o]
32T AFE TH @I A (7 | TSI @EF T AR @I (Eclampsia) FReet
I 7171 I (oo AR |

O FEHICAT oY N[, [T @ AT (77 MF T F41 TH I AARF
T | =TT IR W A, S [ A, IF (TFC 41 '8 Ve (@14 TS THAHIo
T | G A @G 6 R FQ 0T | T F@OICT @I Sl g 27 11 qaR o=



SR G

Al ol D G0 | SRF [AR 2, A 50% CHA St FEOIP B (PICA T
T AR | OI GBI 1 26 W 2@ IR g I S5 @l

1 I G R | IS B g SO RO | B R TG g e g BT NI e B R G B G (A
@M e ffs Al ofa@e e cien 2@ 4@ AFTe =@ | FATF 15
(T 20 TR R4 (@0 TSB! e a1 ©ieet |

@L‘]WW

JIGT: FEOI7 AAF (T ARE FCE (ST IYMA 8517 Wb =P SoP=IoT 4 |
Predia aiw @61+ (PTebier/SrRiesie) o

TH I AfSFIa: TH FWOI°F afSHIg Do T 32 WIF-1E ST s
31 Bfow 1 (Mead o e @ =S SAfey T4 a1 [ F4 e | s
7 @29 (ACF [RTe AP QOIS ARIET T Gfsfdg =190 (FI61 w1el) e Tow 73|
G Spie] el Ergfe | T F@biv el 7 Apee WherE @A qore A, A CHIP
T AAfaoe

AT, T, I QAR (@I I TCAF FSHICAT @l FACEM 20O AT | 16T
M ST I, DR AW 9 e, AT I o199 redq o s @
HEICET O @517 QTITAl AR | FEHIPl 4T @ 20 TIRiER o[ SRR fRifire @1y
R 34! Tfbw |

6.4.5 (FEEBAA (Cholesterol)

(FIETELFE FIGIFIRET (FEE63 (Cholestane) (AGF ST GFHB @1 Twfag
e FicEe @it 96 Pl TAmIT 1 (@CTeEwe e A @ B M
A0 27ITe 21 A6 o wqa oot ¢ o

(a) LDL (Low Density Lipoprotein): €& 7 (FIETEHI J@ 7Y, FI=
aft zmaEeT IF AT AGRTS AN TG 70% LDL AE | IR @3
s{fersieor 21w @ A

Q0R¢
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(b) HDL (High Density Lipoprotein): €tF YRS Ol (FICCEHAE o1 27 |
«ft @R JF IR |

(c) §i2-fePIRIZS (Tryglyceride): 92 (FITACEEFS B R 968 ST AP
@ FR-fRET O A difds 5 wedr FERRgs (A o 2@
T |

e ARlICe 968 (FEEEAET A T (R ZeE

LDL <1.8
HDL >15
Gi3-foraize <17

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

@ OB (FPIETCHACET P (GRT A A0S TCo! 24T [ @I AW
SRRANEA TS 23 | 2efHed @i gufveiitg 5F ot 2o qufacs =refs agaaie
7 06, T 2T five afEem @2 QWA T AT FhoaTe 2 | T S I
G FIAC 0P T HJg® R | G TPRE WG (Angina) I 2 1 RIS G¥ferat
M @ B ool 2031 TR A T (A IR JACAICT AR Aoy (@0
QY|

FIACHAETR e Tsifet 8 Jpalfe

(PIECEIE (FRADIF Cofd QI T I16 3671 S (FIEF (el (Permeability)
iy @ oy qa™m GE o4@ fTEd @) TTmeEd S 9 276 GTge @
BCRICE (ol TR I | WEEAE ARG 270 8 {2699 (ofire (FIEAEoAEE
e oS TR | (FIEEERE e toft F | T SoifFAfers SreR @ TErEsad
2t b & tof =7, 1 7ea N frefcs ficy febifim foa Fiies e wfere
T G2 GRIF A0 T AT | (FIETEE Nal (qed bice w1dw oo (9, 8, 3
qJ (F) [T T2l 0 | AT FFIAOR Ty (FIECHRE ARSH | (A0 (@1
AT JPAR ML (FIETCHIE PO HES |

-0, GRIG@EA- 57-S0 e



>e8 EIRIEESD]

MU NS (T TE THAGR (FIEEOT 2AS g 7§ AR [Jeetig A
TGS | (PIACE (ASAET Aoy Tomie 218 @it @dfo Jey Wil 93 TPHeed
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THI-3¢, TREEM- 5T->0T @&
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qheE Ao G FY 0O AT A2 AVICE qOAT 0 TG A 919+ 2O ATF |
O3 SR W% 2(E aPd [fey @ea @ = [ e 9y  ufares st
2T FEF M @M JCE 08 | @R JoTe T, GTIGA, 2B g3 SR
fafen st T tof 1 qwrel wFeTs A 40-50 @ AT AE | G SFITHIE 40%
e @R 60% e @ smid f fve | wife Ik T febim 7 @k RN
S AR ARG | @ ARIER S0 SR ReiS M HIRe = 1 5[0 St 9@
RS (FECHACE GF APTRF ~Req T017, [ TFL Gk 0@ ARS 77 47T
RS 19 FEBIfrT O sAersae o 1 O #Rfi=e wfaaed e A7 e s |
FE1 SPTR G0 ICT AP A #AKT WO T #{ea, ©iena bl fe-as
qofe 28R TR @& AT |

©gdita (Cartilage)

SR SfFRE TCol *E T 1 QYT AT we @92 Frfericie 1 @it e Fes
forgel 1 @ (FRPEN GFF A (@OR (@OR I e FRieAT Meie oo
2 | O (PR (A I(G ANE 9F R ¥, T IR g (@9 27|
Mol g fea oifFs, qa 3 2w Tt 1 Qe wram ogelifal (@FIta (G 39
R g TSI (e ACE | PG A ARG @l I 1 QTS I
TSN AT | 9T food FCGIFPD YR FGPTIR0 A | 379 ool qFfh oo @i
Fa s wigadt ey =i A, 9iF CiiRSTgaN 361 2 wRad’ @its 56
AW, O3 SR ARTS SFAFRIE AW, VA G2 5FHE TS AR | SANWE (M2
IEAT I ©LIFR AR (@ FIF 7 wgenfa) | wgeiifer ffon afas stersrae,
el wfee fog @i THfe® AT |

@L‘-IWW

Frer: AL 8 SFAIFRF Mg ANLFT FCEN |

G (Bonejoint I Joint)
V2 3l Srelfsd S ALAHPLEE Sy o1 At s e aaaes
(A [Apre 2ce A 1 1| AL fon eigerel Jera TR 30 |
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VTSl 2 8 BeT i

IR *IKICE A APLA 9T TFN 7 | QS (@IS AT TG, (TN ArOF I
e, (FICAD ARE TS ALET T4 TR, (@99 TS QI ATT TELAR |

SMReifeRE wFER (Synovial Joint):
s aFtre gt S wfew e
g1 fifere 2w s e AR
qfeEt 9 F@I WH T JE
wufgs wfe e 27, 99 g @fos
AR =R qCeT |

RIEIGUCHIG I I E S (G T L ol

SIS WIgS TS, AT 77

(Synovial fluid) @32 SFHE gred @ 9.02 AT Al

qOE AE T AR A AN

@Te qF6 ToFe ARHA A FI2PP | SFLACS ARG 7 @R ©oF= APITS
e TfeTs 984 O3 TEETS T T AN 8 IR TUIbTl FAIce I #fE W 27 |

QAR FEF [T | @N:

(a) o1 @I (Fixed Joint): froe Sifamifsta awe, @die @t e A =,
@ FEMH qFLA |

(b) %I Abe AP (Slightly movable Joint): €31 QLAY GF AR A
AR AFCES AN TTHIT! FACS AN,
FC SN (ARCE NG, A=eT @92 #{1est
JPICS #M1fF | @ T SR |

(c) ‘VL‘T 5 SRAY (Freely movable
joint): @ e LAY RS TOHG!
FACA A1 @ TSR SFPLPAE [ 7
@ (I, SIS 2L | AZCASIA
FAE (FF 7)<l IbeT BCS AN |

(i) I= 8 @O (Ball & Socket
Joint): I 8 (IHIPNCES AXEAC
I TP AR TCO! (NF AL T

5@ 9.03: I ¢ @I W2 TS AP



o S

FeE (@6 QeI = AE @F ARG AT, 2 5 S0 51 1Fe
W AT AI°[F 2| G qF GF0E ABCATSTE qFPA | SAIRd: F4 R
T |

(ii) ¥t A (Hinge Joint): I T WG AIHCH FIOCF AL B A,
G TR W0l A T Y 0T 1 @H: QCOF T2, Tl G2 WG @
AT A A A1 @AF A (A @F TE AT IR 1 QoES . ARATeTE
AR SrrRad |

@L‘IWW

IG: MRIGIE e assq a7 [(fog @ fofee st

9.2 ¢Af¥

ol oW ifeice fAfow (if¥ Tt (wicTR | Teread el \Je TR AR WA
coif®, Zeforea T wae wfReltE AN S aftes e i [ coifsrem
fos | coifirem fifen @ gl FIE @ AT | @

o TE-ATE| FWEA, FACEAR RS, ASR[ Q32 SRPIY T 1 |

o TSI ML @O (A0 FAFS AP o157 F1

o (AT FRCFICE Y I SR T ARG *IfFF T 2@ 929 41
o RTIN WIHGPTPN eI FCoMR ZRHIT W W2 I AL WIRg 21T F41 |
TeTE opiel, “feAieaeTa W e QMg b eigfe WRle FIee il A |

9.2.1 AT ete AR 8 (AAfHig gt

AEA B @PR 8 (AR Sfret 4@ ogesl | @b (R T S A5 I, AR
coifrem B FR Toi7 S Lofd 30a | @ftes (oif*l (Goa A o @k FPrfesaitos
qF @ (ol T Pt SitcE At | JRIRS Sreel (o X0 Sl el
T (AR HeFoS =, ARIF Talo A foeat oot e fifeer @ epnfas =z @2
FLIIOA G2 AR AR A2 PR TCIDS TG 2 | GO (A (AT S
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7PST AT @ BeTe 54

TR I (SN TCEF AL ACFT DR, TIEA-]ANCT QA |

a5 Tuad M (iR SIS I I I T3 AT A G FACe 2 AR
(olf¥ PO IS T @I 7% F91 I3 P! FACS 20 IR JIFF SCAT 3T
if¥ AePoe 27 qar GREME (i Bifee 2@ emifae 231 o @ 8 EEE
RERIR 10z 7 9eT 1 I3 @ F4cs 20 0% o f[ode sieafs @G, widie
TR YT OCAR RO ifH HeFive 27 W3 @RAN € A G ETel I
RERITR MY & @F TR @ QT 1 @ 7 ARET (o e zem emfas
1 QIR RO @R RO (AIf¥F ACPIbA ¢ WL QEAR WL A 2 ©ofey
FACS A YACS A7 1 @O (reed e coifd Fidete e f[ifew weeR Seere 906 |

5@ 9.04: I1Z AT IS AZEH 8 BRET (iR [Rordre e e

9.2.2 (5%« (Tendon) 8 AT It AfFI= (Ligament)

NSl COMITE TR Al (A BI0TH R WG ACE A GG BICTH A &+ 2T
IR AR ABE ACF, ©4F G5 Il 906 ©f A orma o3 @heza 27|

AR efFeel Wt A Fegd WCol *g 2T WP AN AN HFE W1 92 *i$
Arecs (BT A1 BT wW, (g oW @ By i afee 1 @ wwe e
oy e A G *N-eHRE ooy ROl ATH | GF PRIFIE IR
AR ARSI e QTP | AR &7 qheq ifs 11 e Cofs e | SAifBoee
GG FEH 2@ TGPz Cofd B0 | SRR Wk wowd Byamz At epfaeas By
e @f%e 2@ @it I wiftre @ifdaw 231 wpifieas Be i J9RE GaecTa ey
FeAIfe, AR 992 /Y AR B 1 (GACCTR PRI Qoo (1 |



v Grfes

% I BTCET ALAPACE (BT Q! (ARSI ARCPIETR ALAere 23 1 (A
932 GG AT e @ FAF & GASEE AP ([FoaFl WIHe
f53p, ¢if¥l Aifest <1 wiifow wies Bopa s wif<foes @elcie tofd S | (Bee 3+ *ig |
g (oif* T GE (BTCR (Ste A [R0T ST AV G W, OF (PO T
o fere AR, SIREE F20e (el #iel 71 oA (if¥ieite Tega Woel *Ig 2@ ared
AR A AT 1 A SR L A W RIIINCA HIC, Yool A, ST 0t
AW FCA Q32 BB (tensile strength) g ifegs afstaiy =1t coies |

el FICH TCOl (TN @G 9P,
faferad @ IwE e wFE
HPACER L IS AF SIS APATHA!
3 HCTT A1 TNET (oeg @R
Aoog U2 Y3 GACH 2EF0d ©o°g M
e are Mo Fefesase g
R @ AT 1 QF ey 7, * -2
S weets e sorel oge
RO AEF 1 @ TQIE PRFIE
(ATF SIS TP 0 | G PRSIl gemeieeld (@ 1 Zhos ogejeet
AR5 Te (2foT o) FE @ AEE WRE SR A o A0 |
GFTON LI A TS T ABE A 1 qTs qeifs T/ G T 3w 2@
TTHT! FACS #AItA GR BT =Fpe ¢ [Rye =7 1

@GWW

Fle: 2 A A ¢ 770 I |
=¥y (BTow s

5@ 9.05: GTw ¢ NS

Ao

IS
Pefesiomel
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‘iﬁﬁﬂ anlq 8 Bele YY)
9.3 HFNFHI® (Ji

(a) SIPBSTACART (Osteoporosis)

(ORI ST (SR, TP 7o G Yo &) TN G35 Jgesl Some |«
I e B12 FSBIf G FEPRIN-TYH AWy | SPB SRR FRPRICH TeREie
qHfB I |

TF 2T 8 ANWMA AR @ @G 21 @ I[TF AT 0 IR COISATIS
3G O I, O '8 AR (A (F@-F3fe, e Are oaem I 2@ e
26N 79 @ (@9l 2SR A @ 1 A o QI A S (6 Fifee Afersy w1
FEE, SRS @ @17 ST AT ATF | OIRG qos e 407 RO (@bLfa
AMIR) G @ (@17 2GR A& S (@ 23 |

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

e

o TP TEF T IN, T9g IACo AT,
o (vIf¥F Hig FCS A,

o R foied fics 2t wiges =,

o GRS A TS T |

et fefx

TIGNIoF AT AR QLA Afe swieda @ @ e a1 =01 @eed S g
(O (I THH @A (A7 1 2L FCAZ AN QECS (PN A (A2A Ty (Al
Qe 2T (O0E A |

afests

o AL F 8 AW W 1200 2™ (@ BT Mafe e @ iear s(fsie)
FERRN &2 F4 |

o HfCORE Y € PGS T &7 T4l |

o IR T, WIS *FIANG, AL € FEATAN-TK A A



00 ESRIEEAD]

Aoty

o TG A FCACER AT WA

o JELRN ¢ fEbifim & Topx 4w azel T4

o e Ty a9 (@™ &0 Fremey SFB ST S T oRE N FA9
@it fofseacma @ fce 23) |

o T @ WS AT 22 e

(b) faete W36 A (A6 (Rheumatoid Arthritis)

*OIf4F APICIR AT N KNG 2B Tares | ML TTFal @ @il
AFE W1 I IPA (ECAME (@7 N A A T@en zew [ewbs frem ar
ASGT (rheumatic fever) TTSIT T (AT FTF< 20O A (T TYIT TH)) | APAAE
T gpIcen S e e 71 qRee i it fon asites wFeeita
TR PO RS O TR AATOGBCE GFRAF S A | GG q&ea fom
217 fofee a1 aser fJeeaee hfseaera A e ot aites bfeest Fa
To® a7 1 qTo TAFIER (B TP @ 20o A |

el

o PR 31 NG eIz qf A =]
o SPRAFKACE ¥ 2 AN

o 515 Fter T

afedta
TEWMA (@R @ (@90 2[RI TR T 11 O [7eoa Je=eee foee g0t Tow
EX

o Ty Siftew O O I (A [T A

o TWIMRS BT TR TN 21 T (@S

o SRR TTIHT! {55 AATS TR I 4 |

o TR 2R SRl @ BRIt $74 (TR ¢ FMoF Bfeeat for @ oo 5%
(AT T SAfF@iel s T3 |
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afstay
. Tofee MEke swisce fafre wmw 4
o ST ¢ WhEg AW @Re 4l

@L‘IWW

IS (OINF G 2ALINE WA TR, QAT O AT I | OwId
N S SATAIRT ¢ wgfiRfha w7 T wprE Fea frfeRm e |

@)=
wﬁ@maﬂ

>, SRR I 0 |

Y. FEIEE A0 F6 S FE! |

©. (BFCH 8 fANTsR Weay {14y e et
8. NI Al a5y F1?

¢. O 8 ST Trey #A1F TrEd Tl

@)

>, PGSR e @ THoCe (=l |

TAI-Y, GRIEE- 5T-0T @ifer
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5. B wfg tfESy?

3, Pafesioe 4, woNy
. 75 q, T

2. (BerR 5oy 2eee-

i, AW qeefa @ Tege
i, T4 ¢ Sfers

iii. TONY 8 TRFIF
eoa s wfde?
.18 2,18 dii
. ii 8 iii 9, 1, ii 8 iii
TwIHFH T © 8 8 T2 ATYT Teq WS |
Yo (A A @A S-AATF JAF T (O FIS FAc© 2ATca= 1 1 DfFeAF a0z
S ¥ I TSI PG STACAIT (@9 2@ |
o, AT QAT T @I T (FIAi6?
P, GPE R @CC AT 4, afvel SeF 20F el

7. (IR JA S T4 9, ¢oififg qrere A
8. AR eI T AeifG AfStaies SAm 2rR—
i, AT AT ATl

i, ST Gk St 4
iii. fobifsm & 3@ amy <% ez

e @ Afde?
F. 18 ii 9, i @ iii
S, ii @ iii 9.1, ii 8 iii
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5. 33 A Rfvel @ }PYRS qR b Agfon ) oF o =t e ISR
SCAFO! AT MG, (AN FCH IBR | QI 7 (ieice B AT it A
FEreeTes @rare S

T, e 17

¥, (TGS 0o D @RIT?

o, Ko Aregi*e it weea TR A Gl T4 27 @2 [ @ |

g, ffrea et g Fare Jow AEn goifgd— [oed s

F, (BTeA F1?

<, GFBSTAAIIT FETCe H @RIT?

o1, forg (atag X weifbe @iEe oo fom @2
IR AT

g, form X 8 Y TorE TNHe SHET Freid oe
LA NPT A7 F[eaad et




T G
AN (co-ordination)

T AherRd e ¢

s e, SRR *Rger i i SwiReei bere | @ Fieejie I 5 e
«Q JETER [ T (co-ordination) @I were JFesd a1 [fey fFaa=
T AT I AFCE GIET QR NG GreifFe! (7l (7 |

Sfenoces [fen F1& @ d&=, Joiel, Sepeamen, [, 3, va o Fwe
*AAFER fFAR N TR AN oF 1 AR | AR (el [{ieq Feea ey
TR AR | SAIRFe (ST ) FYOW (A2 ZCTR TR A F& A |

« I Sfew 8 TFAImeR eaioe [fon e 2f e TS AED T4 TR |
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RERE R0¢

@ & YT T ST~

o Tfema TR AlRA Il FACS ARK;

o AR TR AfFAN A1 FACS HART;

o TOCHI ALY WGPTRS IS JIG FACS AR,
o AR AT A9 8 I G FACS A
o ofsae afsfeat I Face A7,

o I AW ATFA I TS A,

o ST A TN 2L FIG GG FACS 7S

o ST A AT TRrSIEFO TR ¢ «ff (A B L MMAE W
I TS A1

o QI IIAY 8 TF I FACS AT,

o COITE OIFHIT IR @ &fSraned T I T 7IFT;

o RS FEEiTe HATE TONF %, I 8 2feFa I FA0S AT,
o THY IS SNF € IMFAER AOR RaEe T 2I9S;

o GRS HAEE AT AT T AP FACS A,

o (PGIF/FTHED AT FE OINF 8 NWF GLAF FoFd A FH(F ABOTS!
AT TS AH;

o FTOCY OINF 8 WS T FoFd 2O TP(E AHoe 24 |



oY IRIEtcant

10.1 Sfem =¥

A1 ool Tfewr afelt (Fitae ffey =drgen ey g 3 afefrre e
AE 1 Q@ Pl @6 e Tige abe 2w, @ dRe Sfen Giee [fen
ISR FAPDH AN (co-ordination) a1 @ A7 =1 AwCel Tfgn G
fafen wc rreiel (3l ol |

G35 SEWMT GIRAPICE AARR AL AN ({0 FA6@E AT, (X T EMoN,
9 @ fer), sl w1 9§fS, e, Jrormell T @il Fyee forasl (el Be | @
IS ARG IR TERRETS LORPCE RS &TF FIF WOl |

Tfetra I @3 HeTeTR fRfes *IMRIER ISl AFOATH ToF® Qive QIR HeTsla | ©f
MYE @ FG AGF© THERETOI [T T QI 7Tl =, G0 IS (FICATSIIR )
FIEE A I FC A 1 TR TR RS MG Q7 7 47 «fers AR |

10.1.1 FIROGIRIAET

@ tad R Awid Sfenonee Sesln 20 Sfema I g9 faem, [few wer i
2ot F& fRwd F@, OF 2 AT I 1 Tew ZAAE  FIRCGRA
(Phytohormones) &1 2 | (FC (FC FIBBIRAGIACE Tfgn W g (Plant growth
substances) RRGTEe Qiifre Fcaces | afdwiet ReMima Woe, @ IeEF 0 (@I
TR N G2 TeHfeeT (AT MRS 20 Vel *=ACTR (T 11 (Frasjeera St fzrmel
(A, (TO12 20 AW (Hormone) | SBma 2fsfb (F1923 2AI ST F4Co AT | @1
@I Ry T T FAAGR T2 20 Sfewd [ieq (wiie Fier e S @
OfEa (Auxin), TR (Gibberellin), FEWGREEMF (Cytokinin), SHRHHE «fre
(Abscisic acid), 2 (Ethylene) Tjif

TiFfe @79 ZA0N 2ele Sfem Wi 6y ZA0 AR, AW Sl Fl A =1 F41
IR 1 QR ARETGT 29N (Postulated hormones) I 1 GF &4l Sfema el
8 T T SIS [P Ry I 1 G W GFIRTE (Florigen) @dR O
(Vernalin) &4 | =0 <1 23, GRS 2O TR 2 I ©f 2fqa(sl “=Irefhe 2
AT PP FoAFOFe T 1 ©iR M A7, e Tfew o1 FlHiee =G
TR 0 A4 FIRGRATYE ToF 7o Qs T4 26T |
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(a) wfE
BT TSI @ A AW WKW FETI AE (@ (Kogl) @R Fyo 5
(Haagen Snit) “RRSICS SF AN SfSfZe T | BT TRO2A SfMA JOFARIAT

(Coleoptiles) TF AR 2SR % F( | T4 AIE APTONE GFMCE AMCA, O
FORFARAA AR SR e (@0 TR 1 b TR @fb Aereid I 7 1 f[Resra
HAFF-TRIFE e [AFPe 2 (@ FOITFARRAT WAoo SRS qF AR AR
g @F G AR 1 @ AWiLS ST AT A | SHT A FA 2 #AIR FA e
TTR IR IIE FETF ACE AT I 2 | SV AFCR Az g AeiE =31
AFER 2O afonad @2 o 9 29 (@08 IR | SR Fel SRAMAS OF AR
AR | W AFOCF GO 2 77, b (iR PRGN G0 A=l
I T I TR IR (AT T (PO Sfeena i e A eiv, @@e: For
I E W@Te (1AA), 209 [RE6RESE afTe (1BA), TRl Smkits affe (NAA)
oy |

(b) &Rl

It A (Bakanae) @I GRIY @F A9 T@F Tl AR Sfegi IO @3
AT (AF 9T GACIR G IR A i 27, T9 el ey wfegi 2
eF 1 93w et | aifgien e Sfoma i Jea A, S@ s,
Joo@ I “Ed AR qeEe \fs ¢l T 9T AT TRema ARTGYET S @0
TR, T PR Sfen FCT Ao q6 1 @ T ACHT Tem G ZAC AT FHCeT
Tfgnfs Sy FAKRe Ten (e WK =771 2@ IR | Fe1 FIBICS, e J~o[= Ay
FACS QIR TR 97 FRSIS! TRCR |

(c) ARBIFRT

a2 FPROGRI A Tfen G T, *PF @R TRA AfNCe Aeq TR 1 (P!
(I Tt eae qoad ofiedl AR KRR «ft f[fen vy s M 3@
TR @ [oeaE Tulie 3@ 92Tl (@R, SeeR RIMOTE, e 3R e
ol B ¢ A [EForad O AN PRSI AT 0 1 (T Rereera Ty
HAIZBFIZTT 2R 2SI (IR AZBIFIEART 4G |

(d) 2RFE

q G @B G oM afs T SAFITe TR Fe 1 @B [ T, Fe, e,
ATl @32 e M A 1 3T e 132 TFER o ©8) I(F, BRI AR Fwd
g BT DI =T o1 20O R T, T G T B oot e | FRAfeT =iy, a1
QIR FCETE AW T gelfEre I | Fas SHI Tl 2APICoe 97 JA2F TR |




R SRR

S @ S FaN A AT o SLAWCT AR B¢ | Zeer St «ffe
(IAA) TTF OF LA0TF HE LI AT SIS I AR 1 T FeTT A0S
(Callus) @< 4T GFTHES (SRR FfT 27 G2 T o7 27 | AT AT FC
TER (6 [Gefre 41 231 el T SRAMe i 8 f&SEacEkies 3929 @R |

{ﬁ'\ﬂ (Growth)
Tfeme fifey @t [RFIeie CF@ e W SHoT 29i] AT | O B0 [[fon FAersaa

orfoq Myew ffen Toimia Tesiy 2 Mg weeid S e | AT SHifefers Teae
i @EE [T 2@ I w0 O iEe e afEee 99y e Remima s,
IR e Al S S e bee IR, T e I @ = @9 S
SR PR =, FIeeE Tfen(s S e (e I A

GO | GAPNDH ALH ASPCT T2l T[S FACO AR | G S0y Tofeify
(Geoperception) I | SGFAT T (FIEF SAMACE 76a e =Frefs 23|
TR B ST ST (FICES 2B | @F e AFeFIa beTe (7l e |

e Sfemd @ eghd e (ArdE ©0F afde fToaEe 1 @Ne beuEd 9
(R5TTTE Tfew | A Qe G99 Bfeth 71 TAWE 19 T51F | Tt Ite- S IEs
G B OF A9 (S 9% (biological clock)-4s Twrge |

TRea S-S IEd 2emd ©ofF fofe Fea 2 widiel Sfencs foq ol w41 23

(a) =BT ©few (Short Day Plant): ¥R AT 9108 8-12 90T HIE LTS |
@ T@NER!, TifeR |

(b) IeWCAR Tfen (Long Day Plant): *®IRC (A< 98 12-16 TB! ST ATAEH |
@; @5, el

(c) =T =T ©few (Day Neutral Plant): 2FAIRICS Mt ST (RICTT OIR (T
A1 G *I37, SR

Tfeme M G2 PR ST [T Ol G2 LAToe &old TR | (R (R ST
Tfea Ogiae e 1) oI TR BC SIAR T QR TN QPN ST 1 ey
AVIE TG Sfema Fo1 499 gafve 49 AfFAE OFEee™ (Vernalization)
T 1 el e e (@ Sfema A fBre TReel eI S{tT | Hed oI AR
FNITCE FooT SPTCS I3 (M 2 | g et (@IHITCR 578 2° GTAPTAN (TF 5° (T Gaest

Q0R¢
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AT FACE SfeWm JOIGEF % =5 T |

JER (ORI (ACS #ATR, S, WoFd, O @ 4= Twisie Sfetra s ereie
I GOIIE Tfen o *wgSn (i Fieers W T3 qo1 |

e (Movement)

Tfew S QIEE ol Iefs FAORTHE | Io) Soredd J Af2-SmioF Senmz @
Twrlofell S e, O FCT TG boT 406 | FOCT belel Sfeneneed Il i oy
b Seredd qae AfFeI4E TwloFa eod 2@ AF | o ([OiEs @F A (@ o
TR (BIC A (I O PR qO A |

Tfgn 5o 2iTe geitel ol S0 ¥, ANGF 59 (Movement of locomotion) @8
IF5e9 (Movement of curvature) | SfEWCACER (FICT LA T4 ANLFOIE AT
SIftH 9F = (ATF G AT 99 FF OF ANAF 5o e | (TN, BalF A2 TH
@i Sea GIveea (I (Gametes) 5 FEATE— @ GFE 5o (A4l AW | SRSl
oy el a3 g e, @
Volvox, Chlamydomonas '€ RGN
CRIRICET Q3 KFCR BeTel (R AR | e
wfbre waw Sxewiad Sfegn @ 2w
(ACF 9Oy Y Bebe] FECO AL I
Q3 qTE ST TSI @0 T |
Q ACTE P IS 0 | IS
qFE GREEaE (v @ Tefm
IFHACE TWIRES | AT HEH «@3e

IS SR Tl LT 2 | O WL
TOIGAE bew SR | 5@ 10.01: Sfewra @t @fe rer emm

FOIGF b1 A1 FOIGHE (Phototropic movement or phototropism)
FOIGHT 5o OF 4ACTT IFO | SfGd 1T G2 *TI-eIF TN e Wee
5T W6 IR YCETA B HTR SICAE e e =@ 1 Jiied Wi e e
“ff&fbe FEIGFET a2 JoT =i e e bemee (\eoifbe FOIGH e T |

F1-29, GRSE- 5T-307 e
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@@WW

NG : ENFCFT T 52 @ oW @ @F Ao AFEFA FCA @32 TS
wErTe JfeTR TorleE el

(@) e

G : RSO NG (= e AR Yoo P-SSYI bl AT FCAl 6 &l
A @R GO T |

10.2 AT AN A

RIEIE dolq

AT ARG T F& JY TCNS TAA 7l 2Oe 20O 2I1TH | AR FAce
A1 O I i TOHT! I ABACR Ao T AF | W3 TG @ [esim=
fafon *I1<RT 2lpR Ieell 200" | A LR AR 2R (A T e =@ AfeEE
AfRETE OTF SR e 01 SRR AW AR afeE SR Emd FE)
POH| G IFAE, FI6 @AIFN JPAAF W FCE, FOWES (S JRAACH WCol
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(Chemical messenger) 2eTae wifefze w41l 23 |
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10.3.1 (@I [N (Central nervous system)
TR g G (A TEEIS) ME @@ gyew ofve | Ihew IEItER W
EFS AT |

Yo% (Brain)

RIS AN QR A OE @ e 9 FRMBPE N TP I, O F Ao
30 | Whew JYerEd AfRDES | Whew foal e fog— waFe®, Tque® g
FHRITTH |

(a) @&f*s® (Forebrain i Prosencephalon)
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B (White matter) |
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(b) g% (Midbrain It Mesencephalon)
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(i) cifeEN  (Cerebellum): @ T@'@WT
TRfere Qe EfRces 1 aft T gdz I v3
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T AT FAN I |
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WrerEd TR R w1 qF e e
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(g% (Spinal cord)
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RS ACF |
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(ATF 31 (AT GRFE AY (Spinal nerves) @F T 1 @ [MG, 90411, 35, 45, T© 8
AT A+ @K Ay T erpfes

J{IFFel (Nervous tissue)
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IECEICEREE
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(a) MR (Cell body): AT, MG o9 fFeiFam fFw e Seame
CIAFR, SRFFd, 99 o 9o (@Rmz T AfRbe 1 @ity ARG
RO, g, ABENEIN, 5K, RIS, I6F TR o1 et Wit A |

(b) A=TH® oLH: (FHWMR (AF 5 *U-2HAEFE AeHS WX 011 Geifwe &L
LR EIQEH

(i) coga (Dendron): @FEMERI
PRWET RS TR T4 A ALHHH
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ST (TIGI206 A0 | GF0 TSACT (TG
WY ¥ (AF AT R© 20O A |
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FE
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afest fFat (Reflex action)
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Tmioal (AfITS (TR (AR ALTHIE TC6 | T Tl PLe (AT TS F© Sia-wifey
R IRI L

10.3.2 A [N (Peripheral nervous system)

AFoT (AF 12 (0T G2 (NSl FHFIS (A0 31 (@Gl [ @ @ ST G
TR (A0 STFed *eE o 2@ el 2o Aty 1 Gotiits G AFeR ATed ¢ |
AFe® (AT BT BT JY GIK, A, T, &=, afe, Jauwa, gefds, Ae@t
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~AfFT FFSH (Autonomic nervous system)

@R eI SAF QNI (@I R (12, E1ojeE RSy Arew M wAfnifre e
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TWI?Hl JLWE (Transmission of Impulse)

R T TPy fISa ©pe foer e Smisial 1 oiea (o 71w Wersr (ofa |
dfe EIRT 99 (@9 4R’ 100 FIGH O FAFH FHom qF OO 20O 21t | Al
@ @ S IR foen i e7ifes 2w e (fite oI A ot a1 Tt
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10.4.1 MRS T Y MR afem s, s@ ¢ fsye
EE[eg]

(a) IB2BI AR (Pituitary gland)

25351f7 afe 3t Y3errRi™ SFeree e @ w1bes | \ft SRR g4 T
TeAmei a1 SR @i PRERR afe (At e ae ABE @ @,
QAR S QR TR G JACTE doIRe (@1 (RS AR (@R el
TfefRe afel zErs @t IR STRBE @6 1 93 dfRl (AT CIMTEEEF, CIIGIEER,
AZARC TWIAT FAWA (TSH), QTG 2wiiv 2acw fs77e =21 «@fb wrwpiey
AT 2ele el BTG MM I ZAC fofe 3|

(b) A3FCTC AR (Thyroid gland)

QBT A =T BT Soitaa weed WS | @3 il (A0 gieTe A3 ZF0
fAgaad 271 ARAET afl (A e 2T AZAF (Thyroxine) TMYETS WAL
=reffe I, AR Ie femd 3@ ABIRCT WEH0 L[ FEAPIOI
(calcitonin) FERRIN [RATCET MY T |

(c) “PRARIS af (Parathyroid gland)

OFE TAET ARTe TG ARAIEIEe afR AF, AF A9 AT AR
ot wPee | @3 afwl zre ﬁ%‘ﬁ AL (Parathormone) TS FERRAN G
TR [ fme e |

(d) B3 &R (Thymus gland)

QAN el FT T=ete TRPL | ARIAR ARl (eed @it alfetarg el [P A=y
I PRI 92 afel (R A =it IRFME M M (26 7@ I 93 afe
(AT A (thymosin) 2 g7 27 1 7376 e FAYRT® B FAC A
N, AFES Y[2 TF @

(e) === A JAICF= & (Adrenal gland)

SpecEE afel fFefe Teita w1 wietE A (s TR [AeR
FFE e @1 @2 dfR e I TP 8 WRifaE Biet e sAf@n SRy
T | SPCCEAIET (adrenalin) @ & (ACF 877 AT GG |
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(f) =26 oF HRAFYIA (Islets of langerhans)

QREHG] TF AR AUHET N T@PLS, @3 (@R AR “vdl [
e 1 @7 [ @FEaEn e (insulin)e g1 (glucagon) Neoae e @
TCE eFIeEa WGl fmwe e

(g) CAIS It & el Af

S TR feFr G2 (RETAR MM SRFLS | e e (A [T 2qeT (read
e RO TR e Fare gt A qriele il wee e
A SbE GIR @ WHHY wmel I AP | T Gl (AT AT TR -
(M2 (BTBICGAA (testosterone) R FN-(ATZ TEGICEH (estrogens) AT ST 2T |

10.5 A9 I [T SPRSifqPot

(a) ARG B

Ted Afce SEfed AFR AYus W2 NGEd AW AT T o o T |
e AR (A B FA Lo 771 (AR (IR, @ (AT A IS
QEI] @ FRATER SAMOCe @#{1eT 5T IR TERAce! oIeoies il A[eE @
R WA (@1 ABIRC AR W6 20at P S i 4t #AR 1 AeEw
BING! I =W, YIS (AAFTFIE G2 (GRAR NI e (A (P A0S |
SIS SelCd A G TLAW WIS F(e e I e wox am11 @ &y
QT SCAMEYE w1 HIRACH e NG I | GRS Fal, Forwed, I, Aud Wz T
(AT O3 TG (A W AN T 1 G AT AL GG ARE WD Tl R |

(b) 3@ I SIEHHA (Diabetes)

QYT fooq AZETHA O ST AN @F GA0a afR @iy, @3 afel @
I (Insulin) ]C'{S‘f'i@?{[l SPYfeT 20 9T QAR A, T R XAl ARAT
foRrEe S | ST AW STeNCe! SRYfer Cof Al 77 ©CF A0S *eA A el
(T A, AT AL JrPTe 7570 21 @ GPAE IZTQ A CRACEGH (e (FFeeswe:
TRICAMG) I 1 TRILA 4TS Y2 KF4, b13A-1 @R 513%-21 5i37-1 ¢ AFre
@ 2 OTHAEE I Cofd 27 11 ©fR fRfieeid Saea=Itaa N4 Sy
fce =7 1| Qe 5129-2 @I (A0 SRR Y (ofd =7 | qUHE 834, S
@A e G ~AfRNe T tofire AR I 1 ©F 5iA-2 SRIRGES @i
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T @ 2R T SR qGTe 2@ @S #itd A [Kfen o a1 et
wee| BRI (13 1 394 T A0S 20O #A1F, ©4 e 21wl SoiR 21 =11 @ (ioif
ArgiFere qeaifs qIe PR o 2@ AE | «ft FAFTF I (R @9t 7

T 8 AN FLIICET Q! AN (BT (AT 910 G2 (A T BN AR 1 STl
FET 99 99 ] 26T, AGF AT Aol T4 @CC qew, oifive [ Areq ATge
(M(2F GG FCe AP, G361 (@14 T, (Gt I (72l BINSl AT € TH 20 e,
FOR TG ¥ oW |

I QAN T 0! (I IR @ @95 =71 @ qRenfS AfdT T (=BT A WA
Q@ (o 30O HAItE | O i IR ARy T 7, Meaa @ o1 T 01 IS I
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TV @ @I AP OF @ @Il TSR G YF2 (@ 1 IRHANOSIR S T (AR
T T N =W, T e e wibfewiTe spe wete A |

SR ot fefa 8 Bt 78 ¢ o™ ~ F grpites Tl fFdm T 3
Gt facf w4 a1 e S TR @i @i R 9 T 9@, 5 @3 @l
el A Y TRREWE WS TRIEIGH MRl &+ foqft ‘D’ (0 el Sefiaeii< |
@9l Rl Discipline, Diet '8 Drug.

(i) ¥ee=T (Discipline): Y& TRIEDGA WFF® Fed & ©F TR GRTGLR
WRAR | @2iel e ¥R igitad sl sffie 4wy azel w4, frfire R
41, @M R ~fawa-sifavzrel ¢ [eigend Awe ag @3, fTafire aue S
T I RS (@I Sfveret (Al foee Tigicas sl (e |

(i) AW fT@e (Diet): TRIGG fmee age S 2wt 4w feme a1, ffSere
YRR R T ¢ TR A SRl e qaR AT 4 @7el T | IR
S R AR (] SPTRe 0 e 2SR 1 @ A TR0 (73, O
S hew A1 1 ASAF AN TARGEE T9F (73 |

(iii) 84 (TR (Drug): TR 2 =TT (AN 874 (T T TH® 17 | TYHA (@1
I TP JR S A A B (SR A (3 | (78 A S @S
e &3¢ o Face 7@ owrel et 71 T4 7@ @R T JrFieed Al
TRISIRFONE S 41 (@0C T | TS (FLE3 @M (@39 200 ATCS Al | AN e
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(c) @R (Stroke)
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SR FEE T (AT FEE WA 57 (7 ©FF A2l Beeq 7R 1 O (@A [5G0 26F0 I
IR S S TG 0 AN W0l qpel et <16 1 Sl fea @eere 91 fawel (m
I Ffoe™s 27, O @M FU TG I 1 2FFIGre I G 2@ ST IS} (T 2S)
AT (i ToTR =g FI Rre weT g 7S e o FIw ST Wl AHTS
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AFSTAITLT BAA: L7 ~Af72w T2, TR TH IO o0, ©Irne T wgbi=l Tzl
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10.6 JARE (IFeTE(© MK 00

(a) ARENIPET (Paralysis)

AT (FICT QT G5 T ZHRICS! TS 2/1KIF Fre! T SANF AR
JE | ARTS PO (I AR Fhod I & QLT AL QZelFrar oo
Frfifret 2R @1 GFETR AfE St T pRERcE 2re #iw, T *HEE
GFAT (FI! Te LA TOY AR R ISl T 2T, @, Y2 2e 8 AR
IBIGIEENE

FIRA: *FRAARPT AT ERIEH I 27 | ARG GRIACSH A 0T HFS SIS
3 gBAETe FRC AR 2CS AT 1 {Y @17, JFHRNSA R FORIF
N8 PP FHd =TS A |

(b) af*t== (Epilepsy)

afsitEif5 TherRd @36 @9, ATe AFFE Jie *[w KEF a1 Fisf s A | o
CFQ @I OG0 2T | @3 @IS A (FI918 F@l T | qES (FG 93 @I it
P G 2 I3 ANFSE SRS R @, *A T2 ¢ K| facs fice
TS O AT | @A [l 2ifF A afERAT w7we dF 2SR (@Il TP (72 |
5 @IIFFe TP (FIANE ATT (I @9 e =ifgre Tote «iitg =11 @3 e @1
IS TR 1 W) R Syie fsfegers g A1 =0 (AT 9O A0S 7T |

G 5 SR 98 TSI il IR 1| GRS SWFFS G I i (Rl
(7% | AR AT T WHTEE B, GeTERie, sre Yok fKgphe, Gexs
FH-35, GRNEE- ST-307 @



22y Srafe

ot et AfPEe Somef (R (A 1 @I I ST =S A 1 I
FACe A1 ©ig [eees bfeeoia weR«t afFEehm @@ [f 3@ @8 wgad
fofeear a1 awE |

(c) AT« &% (Parkinson’s disease)

ARE @ IPOT @ @F P, @A AT ¢ AREE I T 92 AFFe
@I Telvel, 2RI Fare T T @ @9 ALETS 50 29 IWEE A W1 O
e RO JIF-JTOMRE BCO AIH | €3 (@ (@9 OF 0¥ AR I <=M = |

AR R[foq @om TREe e oft I@ A, IF 90 26T @A | ceieifE
AT 2T TTPTR AW @1 ARTTE @NFTe @M e @i tofia
(R AT i T 20 AW 1 (@I =T @ JR) @RET (i (@RS AL
AIDITS A | T NS O SIS QT 1 979 AT A AN A1
I @NT WA e TFAFF 2 O, TE (@NG HNCH, @RI Topify e
I IO W ATT |

SRR @15 AT R Aea &6 0o 7 (7 | N e @I = 7S Al
S Sl SERIR AP | T bl [fEe =1 qgiere (5Itd ST S, @eeiion,
YR PorETcs 6 29, EIER]E =M T, FA @G T 4T Abaore! 7 ot o
T2 TG LG MACARTS B 1Tl 91 JA €T, TOHT FB 6T, (@N (5K (AT T
el 2fBTe g I TN R W — 93 LA A1 S (7l s #g e

Tigitaa e e rferarazif+ azd, #ffire Amy azel g3R spes G Ao S
ML @I ST PR A |

@L‘]WW

e ; TS TS HAREE TP oq Pl TPIUT TR @R G TP
AfStave Cofd el |

Q0R¢
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AN 9

10.7 ANTY IS ONF 8 IR S

AR (T YREIS O, AT, ©le, 59, AN, T4, (FIF, W 39010 NAFGS
feeTa «faibe | gwrel fRege [fen @e (@It ¢ WHy (AT Flaw T e3¢ tofd
T 308 | QTS (T*IF TR B | (TN I 3T |

TR @9 TMIPRE 2 OF IQRE FEA IR | OF A TvFacad dfs @Fhee,
TET @32 AN 2O, T AOwS! TECF AAT, FTG AW AT (H0!, AR
TVPRER ALEETorel, 2RI T2 @3 @i, (@Y, ToM!l, IO G0+, IMFACT
T TPF q@S! SN | S ARfSF aqel (AF (1760 T 2R (@ WIS
TR el RN 2= =reiiks Afes ¢ Afafe it qofs |

ST R, Tl DR (4t et gueiie w4t siee Feeifoers Sl @ee a1 feifoe
AT R FRYTEE T I, ATSICe (R MG bifizvt wike (@e T |
T @2 bifewt GIBITS T A< T YRR (TR SR SI9TE 268 208 | BT
ez Qitd Ad AP A IS T6 200 AT | T, =i 521 it ST Fiore
AT | T (A TH I, (@ R =0 5[o1 G, et At B, Taeeiies
FferafTe T To ¢l (7 |

VG FA2E AP B2 S ¢ 2O T | AWFTF T GFee ©fF fer
THRIET IR 29 (WA (TG Q20e At 2 1 T g Fcet ©iF oremife S @t
A | IMFEF IALFFIA FICSH T LA, el R el 230 1 afsfag @i
ST TP (FICA T AT AFCS AT | TS I WS 7N 79 o9 W
%Y FACS Al AR SIF AATE F0 W, G *{@ afiege [{pfs 2e #id ) @
G MR Y (ST I (T2 e TARLTTF IS SR AT |

TP A (@ AR TMEd (T (AF @ 2@ 97 A8 |1 ©[@ @ IS
AR TR TN 8 TR Tore &g |

TSR %=

TG TR T 01, A7, e 8 wfds wfoage =31

Q@ Gl (AF AR@Ied TA:

o iffRfTFer 93 ANEFSIE =PaFa TeIEa “Afa IET AL
. (fes PR SRE oe



03 SIRIEESR]

o IR FACICTT A AT |

o P IS (ACF VLA AP € G FFE TH(F G2 Al |
o G AT TPIBOTS! T (Ol @ AR AT AT F4

TGO el A SECRTR (B T (A ST TRITred Jcel L Taica e
ST At eifedi P T Bow | etaeE IMER A @rme el agd
TeAfaR | @ ST 1990 A AT AMBES e Aiimred I IF0 Afimred
dfow T =1 v v @ afmrsws e Affy I it= aiR ISR W
VT I3 2o, WIS e, e, et e omdom Sraay

@L‘QWW

JIIG : ST 8 NMIGET FoFd O AWE (AP0 /foTred q&de) FCA! G2
@fITe ST FE! |

(?) s
Wﬁ@@waﬂ

5. TIRCGRACI FI?

3. ey oy 2

. AYST T ICA?

8. @@ Few  fm afde?
¢. VRAARERT (9 =2

Qo¢
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@)

5. Ofema IS TR BN AT FCl |
3. ABAEE T[S Il |

BR) st

5. ARTPT AR A e A FI{B?

F, 3AFA <, PR AE
o, ABIfEA g, ARBEGE

Q. IRCEDH T AT AA—
i, W@ WA [T TS I
ii, EYfeT =HC fHg3Re IR
i, MCEd P FFast fame 5

eod it fdw?
3. i 9, i@ i
S, ii 8 ii 9.1 i @ ii

o7 g AENT © 8 8 T2 AT T8 Wi
o, ow@ ‘A’-93 CF@ &AL ey

3. OIS Egdeel 4, p-TeyEieel
o1, sfifq sy g, aeEfas esiee
8. fota ‘A’ weHS jfore G Fiw Fea?

%, fFCE <, feafam
o, ARG 9, Rt e

235



Vo ISiBIEEER]

(@) =

5. ORAl R A} PR A YAeo @0 RiSH (01w g AL I 1 37 L,
a6 I AT G @B @B BT g AR @ity @2 6B @ IS (7 |
or4, 5g oW #liced T FO= A, g oMfT= (=B S FAEN I AR

F. AT FF B2

¥, SR T I @RIF?

o, TWIo(F oM MRS g7 PP I GG FCA |

9, A (7l AR O AR A9 diRel Kool Fedi

3, dfee! et S
<, IR IS 0T R TR

o, NAAWR Tl tefire b ‘A’ fofere @B oS i<t |

9, foras @afbe omesfe aafs Aume @ im worw forea— oo fRusmd s
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QI G

G A+ (Reproduction)

A% (Reproduction) GIEE Sres (Af*%71 &I ©F QA fees dfoge 3o
ST O ewifors b A | o fon S eemee afew for for 2zt i [fen
AN M Ao ATFAR D@y T |

O3 YT A7 Tfew «Ie A3 AT &AfFAN TPCE ACADA T4 20 |



RO

@ @ I TR A=

QI 2GR (Rl 8 oG FIG FACS AR

G G RETE FETa Fier 3049 FA0o AT,

FowT T Qb AR St QI 2ere [I FACS 2135
AT T 8 (@ A FI FACS 2R
AGCTT AFM© AP FACS IS

323 @ wws FTare <1 Fare A1

3o Drae TR WET AGACTR LR I PO A

AGr PRGN A BN HIG FACS /1<

TR ToE R iy FACe AR,
TRCE Q3T FAFNET F1ae, afstary ¢ efswa e Fare 2179,
s efotaiy IR BT ITER fF I FACO 21,

BT AfSTANY CAPBIR/FTPet W& ea STpoTe! S FACe AIRS;
BT @R 2 FRITefeR wbad qvefa T2 1
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11.1 QTSGR Q79 8 YF9

QIS (& B0 T SRS | ST =Y T 20 R/ ([ G (PR eenifoq
wfoy el 2@ @© | o aFooTs o 2, TR 93 RS @@ w1y
507, TS (SN ST NI SIAF T 2002 | 2T 2068 AT G *[aeg
FEFY, T TG G O eifogs S S S a4 (@0 T @ AfFTR @I
GIF O AL IS A, ONFE QG 0T |

AT TS G2 @EH— @I Q32 ORI | AFers fanefas ieq @9 eeme 27
W@ @I @I fefia q @9 SIS ewes 9611 Swefar afssiet Bfew «de
THeRfag e AT G AT WL ¥4 S S 1 (@ Geiel g [Rordrosdi
GAACPE 2AEE e fifeTe 271 @ CF@ @FBTE R G A WFY (sperm),
TG B TR Al fTHY (Egg) 0TI @2 HRAETE TGS 52 T A O3
R IS =0® A 1 TS Tfe @ AT A g2 (R IS =1 @R AT
(monoecious) &M | T FLAHT SANCHA S (MR ‘f'[ﬁ? Y oY (12 SfeucE
foma (diecious) Sfew 3t |

G B AT 2T AN, T MPCHAE =2 W (Meiosis) “fore [eifers
20e T | (O W, G2 [OeeTa 6 @I Al S MgaiiEd Sidd 2@
TR 1 FICGL I 72 ¢ & Gecpra vfo [WfeTe 203 @ wieelts S e, O (Ieieees
el R T AGEIIF A 20 I 1 AF 92 w3t Wb @r o=
(Mitotic cell division) Tgea i [oifers 2 GFfo g GHm S Fea 1 el
oo G T3 QT T ew S 1 @ i i oI S IeKE IS e I
T

AT T T GIEE Aoy [N 2@ (9 | JIFOGRA (QAF g F@ A A6 A5
QY @I G IS Fea denion wireg Biewa e 1 o F TAW e TG ©f
GITA GRAMHTER 8o o 901 @ w3 AReion &9 (@1 [Keiees e e <613
R SR Qi wibe afea @ e At 27

@9 T, QR SR QAR Siod, AN ]2 TRACTF @S0 Afea 26w s
@ T [ATeETa 4R GEeits e W S ez | ket s Nt e
TE Y] TG @ AT 9F AT (A oS! AT avea A s

TH-0o, GRFAGN- 5T-SoT @&



208 G

Cafow S 20 AT 1 W GO WG (MefR e A @ qERMH AGIEE (TS
AR @ @2 [ @I geifers efege «fiaed Bfew AR o srore 7R |
AR S G WTS) QIR WYGIad (2R) 393 SRe 77, 7 el 3w
Y3 T ACF | QIO FeTod QIR (I JIFCOAI, (2THISRT Tohin) Seia
TR TGN Y7 T AN T P F AGFF QI & TS AN I (oK S
aAeEd 92 dfeil it B @itz

11.2 Sfema ae=q

11.2.1 AEH AS: Feq

AT & FHFOfe [T 4=eTa B+ (Shoot) R 391 1 oo Twalfaia Sferns eeresl
el | adl S @ 936 G e #ivh Tsawa Wi gt Te1s (eI 8 Fedw)
AT &) {7 JFR7T | G TR A @eH (R, e eI TP S Al
e aome JFesid TeRel emE I 1 @ FE 93 HADH Teawe THfRe AT O
S o I | @ G, IR | 9T QA GF (6 F67P A AP (T e o)l e
A | (@- S, FAT! | oI TR AT (TA-Gdl, IAT! IR FOI FAE AFET
T 0 ATA— YT | T (DA FCA 5JT0qF ¢ Frodd qB1R TS A, OIS
Tefersl ol (Bisexual flower) (INF- &1, gl | 7je7oqd Al Freddd @A o
GePe B OitF GIFfeTsl Fo (Unisexual flower) @ =18, FIAG IR VIGIZ
@ﬂ"iﬁﬁl@ Wﬁ?%ﬁf (Neuter flower) e |

EIGERRIEERC R
(a) 4®'¥ (Thalmus): 2®TF AT (NAFE QIR FETE iwfﬂ'czf SIS D €< IRUES|

(b) 3 (Calyx): TCT AR “o3cs Jfe 01 1 Ifo Afww 71 2 ¢t Fe3fs, g
T @ff et Wios 27, o3 it yeyfs 9011 97 alfslb ¥ots Jories! e | Fqw
© AW 4GS FE A (7 | G AL P& P @O WA (@M, IO @3
COTPTR S (TP T Tl | ©CF I IS M2-(IA06H 2, O Ol SN R A
qefie AR TG R IS I A (NFNFG, 24, #Aif Topifes e w1

(c) WeTS4 (Corolla): Wt A3 M (ATF fTow =035 | &fSfb dwrE we A1 217ifT 3ea
AlfGoffe1 Tg APCe Jgwel IR Sl AFCe [gere @l 271 ARG Mdmas qfed 231

Q0R¢
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QIR A Y

G FCEIR TGRHIR ST (@, I (AP T FC | Tegel AT A06H Ve oa
PTG 8 A TP I Q32 AN ARSI ICF | S I FEd 21941
CPIC PIC CHAIRFTIFSE T Y (4TS AR FCH | O IS BeAFRA 2RI
e’ 20 AT |

TETE
=exw qews

séerE

TS

™Te

@ 11.01: 4= TR [foq @t (FT=0=M) |

(d) %=93F (Androecium): 46 FER TR 7oqF IR GFB TGRFTIR @ | €3
*oq(d efeflb TIEF 2WLF*F (stamen) I 1 OF0 YT GF A QLT 23
TS 21T 1 &b Fitaa 126 @ee q2Al- 2Jenes A AWM (filament) IR 2RI
3 #Q91AfT (anther) | FSFET ACGT 0O AL LS G2 MK e o T
AQIAG I 1 AQAGN G2 ARG ATANFIA FALAE @S A0 | ARG T
T oA TLAT T | O3 AN TS Z AT (Pollen tube) 707 T 1 @3 of7rt
AT ATCPE (Male gamete) TL2H B | SRGACHT IFAAE Sele] ICE SLHAL A |
YA 7T AT AFACIR AN G 20O AT | ARG AALeTo[cetie. IRl
APACIT AN T ACF | 2[NS 9F (R AFE ©ltE @F9®& (Monadelphous), (I
), Y2 0 A 7R (Diadelphous), ((T9A: W6F) €2 IR AP ©ILF IR
(Polyadelphous) 9&e3F Il =T, (CI; FoIE) | T2 A AR A, O OIS
ﬂ@ﬁ EIRECIeTOI R (Syngenesious), I@ TPAR G ALCF*T TN A I
AP ©ICF Weeld (Epipetalous) 9oIF 903 (AN: L) |



oY Sicant

fo@-11.02: “Juaitaa fKfoq a7 e (F) @I,
() faesz, (o) TR, (%) FSAIT @R (%) vl

(e) PSS (Gynoecium): FFeE dl ASFHEE TP FTAbd (e | @b FETe A
G TYRHIIT 767F | FPodF T A AT TG (Carpel) M 2fo® 2t 2
GG NS fonfB =], T2 ASHT (Ovary), TS (Style) IR SIS (Stigma) | T
FOUE! AT I @Ffs Ao ofde 27 @3 @3t FTwiefera =eetea A I@ AT,
L SItE FEASAE! (Syncarpous), WF SEMl ARFCe RYEAS@! (Polycarpous) IC |
T oo @ I «Iifes fas Rem e e a1 @@ foRtea sty

R a1 fomg S 271 @2 foF9E reaes Tel TP TaaE qeelaz
PCAN

@L‘]WW

F: TR f[foq 7oqa 2RI |
CAPA: 930 e, (e, fourbt, Fihe o
ARTS: T M2 T UF FCIIE! G367 f[feT o St Fea B2 It e A

@L‘IWW

IS TSI AR A CTF |

ToAead: @3 “AfFere To1, (GO, 1< qAarFe T9 |

AKS: TA (AT TS TEMI I I (G M@ 2P0=n S0 932 Rrwe qew
A BCAT | A TN (AT O WSl @0 |

Qo¢
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QIET AT 299

A& (inflorescence)

NG (ORI AR (AR | P AR (RI6 A6 *1R Feaoeen [oew «pfo e
G AT, TR €G3 A PSR 1 @ N T A A, O
NGHRMS 01 @ AR I AN 20 WS (recemose) FFWE IR A TRAWCTR
FC I A (5101 O FT—® (cymose) @M@ 9031 1 2RISR &) PN J79
e @

@ 11.03: (F) afre F@EE, (¥) e J@me

AGACTA < o divf 202 IS AR ¢ w1 [ @ 7o ag T aiew
9l RN

11.2.2 AN (pollination)

AN #R% FCANS FEAN 2 | AR Fol qR T S=AA AfFAF 2758 | Feea
SR (AF SRITRGT 98 T T IF2 TICOF O FEIH TOYS ARSI
QEE AT I | AN GLACTH, - 72 27 |

(a) R-AFNTN: 98 FC1 A G2 */MCA [ Y6 FCTA 0 I AN 0B, ©L O
AN 90T | A, 9l Topifv Tfgtm -7 T A |

- SJINACTR TCE AINCFIT A6 T T, AR &) I2CPF 8917 fToq Face 27
Q3R AFANRE [M6® 271 9T T TG (@ Sfen BeAAT 2, ©ITS ([@AHTORS (@Il Ao



o ISIE(EEaD

T A G2 (A G0 o vi@e el Iar AF | O oGS &b
I ACE | 93 AEF (AF TV @S T N2 AFSEGH ol 0 AR G2 AHas
Aenfer e~ < |

(b) AR-ARAT: 2 eeifon f6 fof ooy
Tfeta TR NG 4T A A
05, O I -2 0T 1 I3,
¢ofest Topifnn o\itRs P S-SRI 20O
7l AR |

S-S e gl dfsead S
2, AT WLPHEMAE 7 I A1,
e AfHF GRAMETHE 27 Gd TG
erefod S 271 gfb fou Jerrim itz
SO AR qO, O3 @3 TE @ S
‘@gqﬂ@@w ST = a3e A 5@ 11.04: - 8 2[F-AAATA

(AP (@ 72 TR OIS TG JPTPE T | G FIAC G R TgA (00 TS 24 | O
«ft Ao Al 2eam *RARER froTet ATF T, GTS AR 2RINEYT TA6T TG |
T Aeifod RS 75 26F TR AT |

AQARCET TGA

A1 FAFOE FIEM6 WLHI CHCE (I - (FIC
TN 2 TR A | @ NG 2o 727 IR TSYS
e R IR, ©IF AR W 0 | Y, A,
JIo-Afoe!, Af, TS, *M[F AT G G @ LHCS
W RRETE TS S AP | WY (A Ll W 706
TIFC e At It FE FE R @O | @ T @
TER 2RNEY AT AR GOl 1 G2 2B T4
T O (A TN O 2o AT T AOYT (@l
T | OIS AN OB | AT LGN R
fo@ 11.05: so@i7RIT F= (o1 T AT g e 7 e

oS! AN FoT IG, AeT 8 TR «2 AR € ASYS ADTE 8 FHAIS 2T,
;. &1, Fuel, AT Topi

RoRE
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HIRE AT 205

YN T TR Gq YRR @R
P Y (12 | G FTRCGE AT (80T (ACO
MR | QTR TSYS AN QR HIFS, FLACA
AR ST | T S (AT 219 FRCS2
eelT FCE TS A, @: 414 1 A== Fel
QT FE @R AT | A AEZ Al
LS M | IR PO oY (7R | FPE O
T g “LeJCPTE T (26 1 AT e g 5@ 11.06: 2T =1
(AT Y0 NS SIS AT @32 B 2T IR

(STTRITHT TR 2T G, TN AT |

AN FoT BT IT 4T 2, ©R (@6 20 FAYE! PSS AT A |
OME T2 AN T | K T o AFCS AT A NG AFCS A1, @ v, =5,
I T |

%2 VITABIFIZBR TeAAf& (Microsporogenesis)

RN F2-2BITICBIPIZCE AL (T | A0 AQCHAD (2n) Fcm oo e v&fs
oGy Ao (T (n) S A1 SffoIfog oo AAeIfETTe AP TPEARR AN
SEGCAME ¥ 7 | ARG O A1 (et MG Awiere felfee =311 @
fTorEe @ T (P g G Fa @ G 21 TEEGE AFTFE (Tube cell)
G2 (R (FRLEE (GEIELS (¥ (Generative Cell) I |

AT T =@ R (Polen tube) €32 (EHCATS (@A f[Aeifere 2@ 46 sjeema
(PR (Male gametes) TRAY JCA| (SIS (FIET @ e A9 @Al
AAAECS Heah® 20o A |

@ 11.07: -GG Tesifex [Kfeq il
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F-BICICBIFIZBA BeA8 (Megasporogenesis)

AARSE T (Nucellus tissue) Trearyd IFe W (FF TFIE AT 9
T T (IS T @3 St geepeed 901 « (&l [Keares ereers
(Meiosis) NN BIE0 LT (n) @?NV[%?FC?H oy @l zu s foaqf @ m
1% 2@ AR HEEE @B T @Rl I A F gerfre Afkee 2 @ @rEfbe
fefFarT Fewe (n) 1 @2 fFrefram feg 2w gt Fefaer s 271 @ fefmam
vfs Feiefer M2 (TS S (T 1 3F g it T afelt smw RiR ee =@
B0 Fea ST 3% e

i g g
£:Fﬂ". il
ol [
K

fo@ 11.08: TGRS Seoifen ey wis

7 RS QI 92 (WY (AP G0 A FOFA oAl (R GO ARl
e ffers zoa fge (2n) e i (Secondary nucleus) V{ﬁ? 1 Y2 (]R
ISTY (Egg apparatus) (11 A G @G I 1 A foxle (Egg) @R I« (FIACE
TRFE @ (Synergids) @0 21 ToRcws [Rofdre Mww @R foalber dfesiv @R
(Antipodal cells) ST 1 eIt Qﬁﬂﬁﬁ' SoTLfFA T T |

11.2.3 =S (Fertilization)

AR T TS NG TSA@H IO (Style) “fo® 271 @[ *RoIfere!
IHes 2@ TS (o I 93k fFg T AL (AR IR e TR TW 1 4F T @

Q0R¢
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@ 11.09; o< Sfewma G o5

e e @0 e @R gt gl J§ =1 @3 @ fTxiga e fifere 2@
TR (Zygote) T T 1 TR e (@rafG ¢oftet fSfFaiem sie fufers 2w e
(3n) 377 (FIES (Endosperm cells) ?[ﬁ? FIEN

AR 4F2 TN Y5 Yo (@IEE a0 T7g «qe 9B coftet fefFaem e ffers
21 G 9oA1CF T« eaF (Double fertilization) 341 2 1

TH-0Y, GREEN- ST-307 @fer
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TG CATAIFIRB 489 (Development of new sporophyte)

GG (PRG CAARFRGE 22N @R @7 42w Rere 76 @[ S =1 992
M ACTE ARPFEAS W6Co *§ I | TR [ore Sgae (Transversely) <5 |
forsacys Meea e fofs @ (Basal cell) ¥R goRifer (Frma e @rafbee
QfoRFTE (1R (Apical cell) J#T 22 1 @F8 A @ (1 o [Kee beIcs AT | &I Qied
afFre @l s gl T 271 ¥ A fofe FF QA& AR (Suspensor)
N T | S @, GO R FIINDR 5 2 1 SR (Nt Fefzramfs by
Teoig 1 @3 7 @R G adie @a RFITT 3n TUF @IS ACE |
e e foxalt 15 ¢ g e “Afade 2711 9 e wgire 2@ 9 ofter

@ 11.10: foxa 197 ¢ fs afew

ToUF (A4l (FF, G0 A2FIT SeWa GIRI6E CIARFIRD R SICCGIFIZE I o
TR @3BF [ @5 FFIFIE HeICS AT |

RIGERCY I

SN e A0S AT AN, P, foTg, oTl, Qe ST, (o, At Tepifvr Jfrs
FEs[Cec A1 C, e, fvel, #Ge Tepin e RRETa e TEe AFeATE Qofee
132 we | ffvgead afesn o 2Ee e e afewn Wy =3 iiesad afean s
@ TR 3% e, O Fied qed A @ w1 Ao 2 @i @ ferwejee e

Q0R¢
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QIET AT 389

oot =3 1 MRGFAER o TS GFTOIT G FOETH SHI) AR AD W @
& o B, I T 0T |

XY TSR T AT 20 OIF 2F© Fel A, (TN SN, S | NS FCEH S
| 5% TR L T AARTS 2, O ©IF FLAFS T A0, (@A WA, BleTs! Tyl
T AF© IR FLAF© T NI [ OIS OIS Tl A, (T e T, oBR T R
@ 4

11.3 2N A5+

ATGTINTS Y3 (AT AG MLl I, O &S (Asexual reproduction) €32 GIH
g (Sexual reproduction) !

S AeEe: s A1fite 9 ewwe 906 | IFEEN (Budding), fReiem, ere
o fafen swfere S eemw 23

C’ﬂ?ﬁW‘I:ﬂmﬁﬁﬁ@ﬁwﬁ@a%@@%ﬂﬂmmw&amete)
TR F(F QR O [ MY &Sl WO 8 Fo-76fe ToE ICd, SIS
QT &S A |

11.3.1 == (Fertilization)

@ AR & (e 2@ee | aft @30 (i affl | @ e TR @32 ¥
e s 3« Ao fTRrs o@™ @ @32 ama FefFam gft ="
IIIgS T GIIPS W @ G T 7, Ot WReAG 30 | s ez ewfoe
AR T e T AT | fTTY @32 g TOH2 YAWE (n) T @F &Y (@IS
(Chromosome) I27 ¢ | TI2AG fC2EE (2n) A U2 2P @ICISINRG | & 8 22
ToF GAIca el efifse e e |

e efea fRieagei S | dipfesere aag aaifer sfade x@iq e fexiga ey
«fs s1eafoe 27| e SAraRers avfisTae | aFae ffag 2@ @ R o7 ffee
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g afel (A e 6y 2ame @Sl I 8 IR A0 RISl A |
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U2 o2 @ISR (2n) STNFCA SBCNG (Zygote) TAY 2 |

11.3.3 g7 R

fafse foxq &I @ formf @ T@RE M 99 =11 @ T ffvg wgs &R
ﬁWﬁW(cleavage)WWl Wﬁmmmﬁﬂﬂng
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AT MG FHCO AQMS! F(I |
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08 TN 2 3 @I 33 7 AT AIDS-9F SRl A QTS | OF N AR 53 *oiest
2 AR g =Ry AL 9L S, 2164 5 e @3 @ers e 9060z | Human
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o IEF WA 4TF T FIH 2O A |
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foret frrdiacet sgraa e et FaTe #I19;

(DS fETaeiEa e ¢ Feme 9q FA0e AT,
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feE K &7 o fers vifsfas AONiTe | /SR @RGRE ARRe! eET AN
Sfe RIAred 8 #fFgioe 271 A 71 GIEE (F@g |2 AiFios T ey | o
I GANTRT A (AT GI9ATR, A S (AT AR, A A (AF AR TS
M1 qelRE IR eeifon CAMID) qE ACE | oo (ARG IR
el Fefed (MR e 26T AlFAE B “qS” (Heredity) | I 90
W QBT @ Il T 27 ISyl (Genetics) TN TIRICLRICTR [0HT #1< |
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FIG : TR A (S A 8 AR &Fre ffee w@ wwe
TG ToPAoT FRT |
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oo ISR ©itrd el Feferes e 2 Jeife™ga (Hereditary
material) <G | QYT 20T @ICNce™, &+, f6ea9 (DNA) @32 SH@a9 (RNA) | 6
QITE APICE ALHe QAT T4 20 |
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a) @SN (Chromosome)

e AL SAmE 2002 @ICICE™ | colRl e, «ft fefEaeE Mefrsgieas e
GR QP @G e e e Strasburger (1875) &N (PICATETN SIERAE]
@A | Aeifed RFBIem (P O fCART (Y2 G5 @IS, K GIFE0 el (A
QT 2 AF GFET6 ST (TF ) ALl 2 TS 1600 216 20O AT | G0 @IS
A TGRS 3.5 (ATF 30.0 WIFH €@ AT 0.2 (AF 2.0 N3P 20 AEH | (1 NP
= 1/1000 fif¥) | FIECHNT FIS 2N Treiforet (AeF o (T Gia &5y s $6)
TG F6Te T2 FCI R ASA | AEF GIRF R, FEF &FFe, BN 19 Twjifia
RS @ETE™ F9F difee 2 Iifed R Y A @ FRE GOSN
Jeiifed (orefefe (Physical basis of heredity) I S<® F41 27 |

b) fa74 (DNA)
(FICACSICR d Some Ty 2= feefE=ige e @ie (Deoxyribo Nucleic
Acid) 1 @f5 e w3 @S sffasiFesiiten Afer Aow 1 aF @ wmta
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Afq7FF | qTe #AT> FEAYG *IF 41, AR@GSNoS @ I F (afefm, Jifam, ABGihm
8 ) G WER TAES AT | 2 Foas ToAmeE G TOfFebi3w’ 4w | DNA
@ICICETe =R ol | fF T [Keset Watson @32 20de &M Crick 1953 AT 22w
DNA 9198 ©Fe @I (Double helix) A fa-3@t F1oca® I M @R @ FICEH &l
SRl (AICI 7T A | AIBCEICS (@A9JCeT G, Hiefaa «e #3faffes | afefm (a)
8 I (G) (@ 2 el @ ARG (€) @ IR (T) @ 26 AR | s
s Gfef e (A) O @ AR (T)-99 e 7o FR0gieee I8 Wed g (A=T) AP
3R g6 G R (G), & ad ARG (C) e foi 2Regne= @ M
T (G=C) AT 1 AR G2 I Tl G5 e aae @b AR st 2w A= |
oAk g5 qaw @I wGe AReEe g o 7% T @ afeft o g7 34 A
(Angstrom) < ff¥6 ¥ @=f6 = geftma W 105 FEfFebIET <t | Toate Andast
vt FefrebiEtes vy (T7% (AT w5) 3.4 A (1 A = 1070 fNBIR)

DNA-93 95 Al efzFesize 9 e (Antiparallel) SIPLIH R | SICAFO! AGICA!
ifeq 4o ST, FR9EN *fTeed (Flat) 249 SCF AN FTHSIE G 36 | gie
DNA Q4R 2R Tea wes g6 (249 o) 290 519 o @2 Tt weg afde «ae
e feotaa Mis N, (@1 9P 01 dF© (SIS DNA TR o ool &g =i
(T DNA YRS (AT 20 AF G2 @F MG FES T3 (AT FEF EIBR0E
e 2re @ @S e e FefFebiEten A fefee abites s of5s | DNA
T @I IPT AL 20A 1 DNA @IS 24 AWM GIe Iexiafeq apafas
fofe (Chemical basis of heredity) | DNA-2 GIRE BIiRfaF AFTOR 2F® 4RF @R
2, q FR vifdfas &%) s 929 S0 Treif*fel (A SImd I 10 T

W\OW

FIS: DNA-GT N0ee fafie

ATHER CAFIA: 1m TGFe @R ©fF, 20 [T F#1 4TS I, 4010 1.5 cm
R ffs, 7/8% 2fba (S99 oM FaF) Gl 3G, @9, 9, =W @2 7S
e FING, AN, F> @2 @ AT gelg A |

JIItaq qil
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2. 2ifefb fgefee [ T4 foF ©fTsl (@ 20 (AF 25 FF41 @ A8 1 At fa
8 (ATF 9 cm FTHI SR I | QT 2T [Uq9 AT FOiFHShiEe |

3. (6T ETfB-f4 e [EE FFAICER 98 AT JAFSRIeTId FHo! Tl |
4, AT FANGYE 2 cm 5T ICF FOIF ACS (G S |

5. QANCF PO Tl (FE A AT FIARATA (ATF AT HFS IS 3 cm IR
@0 @ o M GER Be avTeiE At @ene @w GEE 5% SRt
@AF GFAT 2 cm A T FINCE (GGF TR 1 GCE R (A O AT
T AR IS GO @ Tea A Wi | @eIE B FFA S
(10/12 T0) TRITE FEr 8 TTW AWERF F16 MR YO WIS | F& TLHGE A IR
W 9GS T [MEfFebET «1a e [rE qradis 33dl 20 A0 @ (R |
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6. GF3OF A WEF (10/12 B) TrEa §FaAF TRLAC THGF e @32 &
Fhore e T A8 1 QAT Tl qHGF C W3R A SGF G MeFHebiRe 4@
I GEE A0 [A1 @ AGFH0 €6 @ (R | A AICS 2T S92 7S
G MY WY TV FIC €2 A A0 ACS WY FAE PG AT 2E, 9
JroF™ 20O 2 |

7.1 m SIACE Y3 [hAl BCA B0 [T IR FeCHF GAH 7-8 cm QM @
&y S |

8. AN FETATT FACR AN (&Y A UG ©F @I GERR FRAF oA Fo!
e pfew e

9. G5 TS A SRR G Fw o 45 e 9fs s (Feear s tofa
) Gieca TG St

10. IO AT GH JRA FFA GR SF#F G 7f6 offe pics A |
COTPICT 7313 fRfon A0« (97 (ORI G916 e W FAIF (60! e |

11. RN [EF 5o @32 A TR < 28R 9 G WA ©iF ¥t e
FFANTID FETNDCS (4 e | ATfe SRBE F® T e

12. s f8,47.qre @fe mifb @1 (Rt 97 Yol =3 1 92T @Ry 20 b7 Wi
(@ (PRI e, ©I2 G2 T 208 201 1 FIE2 G2 A G5 9 5 e v2
TS 4Ca 9o 4 #i1F Aie 1 (U @fb f8.97.97 bR @ Wowe TR |

13. FF I S [RE M G A, FICE2 IS 207 T | GF29K 1 ¥ €
@R #E W G ASpebiET | Sffe pedl (oI tof (AImoyTeT 20R TG | Yo
(AT TR T[S AT AHFF 20 =141 |

14, NGBS ARFAESE T I & el Grold ACHI [Oca I/ FeTs
vt Soitg qk s (95 7l gefiR) (e s
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TG T I AP (SINEF TS QT AR DNA-UT G5 T, TS A1
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Tl (1920-1958) ST (@It DNA 9T T9F OF-@ (FCE ©F TR 21
QEARE @3 O (O (12 B9t [eame $C@ DNA-GF 1o A=
(ST SAGA (1928-TSW) A2 FIFFT FF (1916-2004) | & G2 FIGH 1962

AN (A TG AT |
BRSO

@ TCTEAH A DNA-GF eo! e [ #7wq 8 IeRfe e s

T QT FFFS 230 |

(c) @F94 (RNA)

RNA T AR@efEs @ fre
(Ribonucleic Acid) | Sf4F* RNA-CS
G35 “AfTefpebiztes @ A1 qre
TAEEG R ALECEE @ (afef,
s, ARG @3 AR
AT FTAIRE) ACF | RNA SIRATH
@SN AR TAWE fRB@ RNA
et T g oo wiFaeH
CF@ (@I9— TMV, Tobacco Mosaic
Virus) DNA S@#fee | 9idie @ e
©3a DNA frw ffe T it
fTefge «fe REE A RNA T @)
(@ RNA-3 Iifeg g e o
PN

(d) &= (Gene)

foa 12.04: TF9T9

QI A 5 G2 S o ARGy el 9hee AW fae 1 g9 s
GIRE @IS | @RI @ A o Q=P FCF, ©F @™ (Locus) 6T |
Aqers @3 ZHOR o @[S fom A1 @ @ GFe @ ifEs fow
fferoeia 4 (&%) AFTH AT FE | AR (@I @A TN G G @ ifes
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&MSre frme 1 [fen A ©g @ T g, G qeeifes fms | aerm
(e ECT @S DNA fters 393 Sefeif*l Face #Iita 1 @<, DNA (F TG
ALPCOH Seeliol T RNA RGN MECICSCN S G2 (1R ALPS oA
G (2llf5a tofd 271 s @I @ @12 (AT AU o 'Y GreiiEie
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IPgery AfBeMR (Nutrient flow in ecosystems)
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ey ¥f@H A1 (Energy flow in the ecosystem)
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AT LIA9TEN Ty ARRFOIE *FI e @ Sioiifg At «Ifg f2em e v
fafen e AT T Sem o zen ¢ =g ey mre ¢iigm | 17 s
R IIe T 7e *ifg WA 2AfReaeet fveg <ieT |
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AINTS (AR 1 TN 2NN T AT R WP (YT LIN) (AT T, O3
OR o9 AT | AUV TOCEF AVF (ATF GO AP *IfF o ~o@a AmEa ¢z
HAFERS 27 | qFLTOIF TR "oTHF AP (AF APTRE *Ifg AW AP POR TR
AMCE (A2 | M GO o WA WAe THOR (Al AN Ay BT 42l G,
O I3 iR =g WD Foraw AvE (AR |

TR 7 R GIdR *ife Qzel 2l (AT IR ok @ Yo Afws IR *ife
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fafen oo Tga W T 2eA \2 ¥ ©LT AT ST Az TN 2T 1 AT oI
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e T FACA AW, *IFF AoI67 ©© F7 W |

Gl (Sle BRI SRR b C
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PO VP G2 PUIG SO NP TR T IF(0 Grd (1099 | IFgery SRS
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R TS A1 FE® G e dfsffag 361 (@I AT TeAve A
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303 ©f faor Gies @TeE O I IR | GOI [l A Giee @ICetE Ge *Ifes sifwie
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T AR 10% 0% TAE GRS @IS TS 20+ 1 AE 90% O BT wAfarare
g 20 o wefieene sz @ T

#fg fifices g

e PR ToR wRPe (@ fawifas wgd A F 7Y, O PRINE (pyramid)
I (@ G AIrgerE T GNSEE AW I Prafie @wiE @RI [
mREE g3 2feft forera e 7w ¢ eMreEa st we e frafie e
forRfEa R I Tesims ~orad *fed «ifamd *7e! G ENea@e Gr qEms
@ | B2 Ge GO G Mbd G (TSt GIRMA (51 3T Q32 i) SIS
TR 2 affF g ©iof e 2901 aow Besims A PrRifNtes ghire e
PUI® AMSF ACH FAE SR |

g 23 2R K TAEe YA | @ *GLRAIRCE FUCA [edreydq T W 91 aAfeB
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13.5 QD@ (Biodiversity)

wT 8 G A awimE e o AfFs 1 @ I 93 IR G 9IRSy
T TG ML R | SR @2 ARAI0e F© @ G @E? 93 Ao
eql 43 I, $1F dwifs (AR WfeF @ TeETe Sffas &Sy s e
TR TR GFE A 20 Tge) RO Gt TR T OCIRO! ARESH | Q9
e AR (oCE TF A-aEife g b #ACE qcol Tfegn- efwifen I @Iz AR
e I 1 2felt ewife sF TP &) RGeS @R @12 [ &S Tw
@R @36 defe apR ewfs @ fon g3 TeFaeey | @m o a6
gerife «ar G Ry ARG e 9t iy geifo (A 78 Fh 8T | QIRME N
Rhv@ TR IR RGO oF % eeifors o8 T T8I TRCR | AHE NG
@ geifs | FeTE 2fRIATS & e (G AT I 1 G AL 293 €8 FFW 7,
(I T (P RS @F 7R 72T | gk @32 dTifeq Toge TPTME NS
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13.5.1 QD@ dFeT

GIab@cs foq ©itel O a1 T, awifers &afve (Species diversity), IS (D@
(Genetical diversity) €3 IFgel ©S (dbe (Ecosystem diversity) |

geifeore (Afvw: ewfere &bw e AqETe e fKareme SR @B
YEog FRYCFR FAT | ARFE EFCTR FIAAR IF g (AT O e foqed
T @, 0T AL T W, Mol7, e, eyt g 5w fon 2 A @
eenfes e oW eemfes ffer K fereR ewifeers afba

IO (JAbw: GF2 ATOTE TPV MHE TF [ N @ A7 1 @
G geife g S Tuw, S, cdiol-eferaiy g #{fae efepere! 37y 19 Fol
for 1 @B N toft = S fom Aeotota ANy &fvtae Sk e e
AL QT IS (JM0) IS TS 271 &TorF [AFToR &) s fom
e | e S @2 e oom @32 e e 2@ Qe &EER ey @
e T Ao T8 20© A | @3 &AfFAT FIRE N0 (@ (v 96, ©itFe & 2
e (afoay |

Irgelie (Fvw: 1 IPFOER (SFe THAM, IS SAME G2 (&P SAWFITER
A (I & AT @2 Ueet GTAAFR IFgOCE SR W W06 | @I “Afiqea
T2 A9 @32 QRIS | @2 ARRSEE AN A9 ASAER T GTA PR G
W Afed e 27 1 T (@ QR S 77, Ot @ = IrgelfEs (Afvay |
a6 (=G AFER IFgO® @K Bfew G AT (S ACT T O TR Argew (A
fomea | 9w, gorefy, Zw, T, SETel, 2rere, A, I aefe argetm e Tw e
RGP @F @36 §IF Tew |

AR TAMIFTEN #7177 el TSI TP | ARTICIT ST TFF T2
G GG FPFE IS AR | RPPRIST it wereld 4 e #{feaee @ oy
fefde 271 @i @ a3l e awifen [egfre @t R (o wmes i)
o1 e SifRe FfeRie TR e GlReaba ReEe e |

AR (K &K A 2IAE 9F TN AT A2 GRS N0 FA1 20!, FAE@D
RRSE 1 (oItR. ETCR. AR e JFend O ! #{fe 0 brR | @ T
AT O Sopeet et wieey R | @1o[een W@ fon e ¢l wareis #iife #ifsr
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FACS A | g Q¥ (72 R =roF41 99 o7l [egrs 2@ (917= | el w&% Rigesa
Q4T OF IZES @ AfT FF A T A A1 9 FRCd @ THAFEE AT TR
IUARG 208 W32 AfTCe wifsgreaa =fawe g7 Atz 1 @36 s e a e o=
GG FTHAT CHAIF-TFE (A (FECS A | Q8 (ATP-NPC A FACEE FIoAT
TFOAGT I | [T AN 4T FIBANT IIRAE T e @S 20 A1 AR
AL AW TR FBOS] | OF MG AT GR TAE ) FroId S0®I2 @ | SIRITl
SRR (Fe@e 2 JFes)d oh IR obl, 59, for @R Ie=ifcE wrs=
it aeife e w1 @= 29 (@ 2qead TRy R A | ieEe Prediivre
TRAFE GGl 29d a1 AL

awﬁﬁ?rwmmi‘m 3 -' Sy ﬂ_wlﬂ
g weld 880 fore ! fog «sfo oo ARy by T
oI5l e FI9TF ol 2qd (W@ :
TN FECe A1 WP, e @
JIT AFhod e AT 7 I @9
G I (FICT GCFR FAREGAT =
AT A SR (T G eree o s S
TR AW IHR IO fo@ 13.07: =57, o1 @32 o1 fafweE
(FC SRIF FACS 2R Al |

13.5.2 fafoR QiR ey WAtew, aresoaaeret ¢ AREeR St

IS TG GGV Rod I 2, T Ol RCeI& (Autotrophic) | g “farefas
U (AF ool TR ML TR, IR ARARTNR (A GIF2 K0 77 | ARATE, 2AifR,
FHoree! 8 T GIREE AGF A2EE 74! goifqe «e M e |

GG Ao®F Tfen AF-7IREE & (Cross pollination) FI52STER THF G Aw
faeaeeta sy om=iifa Tow fFroalie | Ggs Piiea M @ S99 wiz-=rwige (co)
M O FCE TGS SfGnPe1 ANCEFALECET &) ©f JIBF IR | WRIG IS Sfgn
AT 2lfFq @ @S (0,) B O FCH, PTG G Gifs <=
@ OYT O, z@e @2 [fon aFw TRy T e, et oo
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ffemem geifte 201 @ FAT I W, AT A 8 oqaeTez TR
SAfBreTI DI | FIE2 GREeTe [fey e sl @ae enfitra Soa R ef<<s
TPFACENE TP (Symbiosis) T ST 6 A1 IH TAPRHIG GRYENT
TRAGHIA A FRRPAFHE (Symbionts) @0 B 1 93 FRIPAFIA QRETR NG @
- w6 oie Mafem = =71 Sotaa @i (@ «fbe ofawre e @
PR SexiaRelR TRl SR AP oo, (302 LT 73 1~
ST (0dum) I @ G2 AFSTOTAE TPF Foid 20 2I1Td, @

(a) 4I9F AEEA (Positive interactions) 7T
(b) Aellerd S@sfFAN (Negative interactions) @l |

(a) ¥ AFsiFA (Positive interactions)

@ QFETHCE Yo GIRE G0 Tite TRITS! FCE, OIF (ANF Arosal I 1 @
CFC REANRET 9 A TR ToFS R© A | FOETF o ArSfFA 5o 2y
«q 2eE NepRfere™ (Mutualism) '8 FCIEEETS™ (Commensalism) |

(i) FregAifere™ (Mutualism): RN TOIE GTF A @91 THF© =7 | (@,
Cife. gerfs, (APNTTC dofe FER TY SARAER G FCE FCE B8 (@R QIR
RN FER KR 906 | A A 93 e T (A0 A IR TeTohead A
TEE AGe Ol A1 GO JEE HRAIed 2 GRS eIk qh 1 @ e

()

5@ 13.08: fregAIfeTs™
() B wrer Tfegme et AGTH () FTHCRM A ¢ AGEd oa
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T M JBTS AR FE | GF R G @B ZaF TP FCH FARCIA 797
A | BT A (AF TR AP AT O TOREF JIRCE G e a9 HeaR
T | GoRMCE IR OIF (FIRIRFER MG od o0 932 2T &) Ao
Wy 2*ge IR | ABCSIRAN (Rhizobium) FFCHE F#NSTOR SEWR (Leguminous
plant) P w=ed @ A6 (Nodule) tofa a8 Wz A AREIEE G
I TR | HIPCO AT Q3 ARG FRCN 3 Tfgncs FaaR F0 g [fawe
TN TG (ATF *FASTOR AW (AT AN |

(ii) FTATSIN (Commensalism) : @ CFE FIRNWE NG GFGH TG @W
W G AR T AT A TS I FoaTe T A1 @A, @R Sfem
(apophyte) =T AR fFHrercs Wibre WK FF W3R & IC WS SRR FCI
ToTa T 1 Ll W J0RA TP epTifRe 2w @ Sifmee @i vt I 1 FIo
ol AT & ARSI Serd ©oF o7 T M W32 OF (FIA! Fhog I
1 2R Sfew (metabiont) IR (A AW W2 FCF, 5 SERMISIA (@A o
B A1 AT O Sfegnteed foetd Sy R e 91 [ SEmres (@I
(e FF |

(a) A= Tew
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(b) ¥ TSt
9 CF@ GHEET O30 1 Tore wears 31 AT GresfeueE foa et oot w4
I—cAEe, fseaiferer @ ot |
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(i) =4 (Exploitation): ¥ (F@ @FB GF O GACF &OFF ql AT ©F
i (AT IS I od AGFF (O I | (@; efero | Jefere! 2EoIf
ANE (G FACEIF NG WEIWTS! Tfgn (ATF ©IF AWy MRAZ ICI | (I I
AT FCI AN Lol @ 1 FICFF AN (7 O AT @R I 712 ©iF foy
GO |

fo@ 13.10: el
(F) RefeTst @32 ol Tfen () FTHCERM (ATF SFCS&! TP

(i) afewif¥et (Competition): (AT WS 2T @Icett, I, A7 € A &=
QIR W aforaifel 2@ A 1 @ efstforer Ao RFEGPTwE SRR
B AT W2 Tt [oifts 20w At 1| @ff o aresetifes 8 Tesewifics
ALANE SICE SHIRA |

(iii) oW (Antibiosis): 90
GRS 5 L& AP “wieds Fr=icel
I o QRS I a3 [ e

| Fwefesl Tl TH Tl T TG
o (12 afeus epfeanatm e
QAGRGNCS @ (@ THE qd (@
@l AN ACEAFCE GFNF (1881-
1955) ¢olfSfferm epfeaaite afvsieg
e fom ARz e
qF2 FEGR (B AL FRCO AR
RUESIEIELT @ 13.11: WfGahm
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JBAOS] (AT *F IR JIFIoA 21 A Tfew (F2 w=ifers 1 Jo2ie =3 | eFfox ey
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SIS [T AR 1 A FafFe AR AT Qi (A0 T ANSA A | ©iF QL
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PR AR TR G TN e Gl SeTee 20d 1 AT AR e ity
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JIEACR o TN &F=1 A G 7207 (feeam Preiest) Sess FEcz

GRIefe 1 ARGIEEE (Biotechnology) GQRINS®ITTR @G FfeTe (Applied) =4l
faexl =rorta #g (A2 IR TSI [ #1Te FACS AP | Tl S K S
AF 7 e | e «FF A forma Tomie aFfs, IFE @I wYF A0 9
teafa effean fraaes srfoen aifeps 2ea 9 G5! QI (A o St
QRS elfesais a1 T7, Gt e GRfeeiar seqael =g e 1 *=ife 2
G9e2lfE (Biotechnology) TN GIRNS®ITTR Tga @ =1l |

faeeita ffom 14 qFPeq STEP! ST G2 N0 NP THAC, SO0 977 BT,
TAETE WA @R e Jes, S s 93 gyfe Fitie TR ww L
MR | 2 JGIE NG G2 2 TPCE S GO 94 |
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o GRYRET 9l 8 g I FACS ARS;

o fBo) IO [ FACS AIRS;

o %Py Teomee B3 FEBIRR R I FEACS AN

o (EbS A S I FACS AR

o ¥ TRAMC (SAGT SfeHRIHTT T2 I FCe ARK;

o I YRR TAWM TRAM (iAo eI IR I FACS RS,

o I @7 NG et eferifaeeE IR I T HARS;
o GRS 8 @b TeRIRrE IEE KW AFSH wsea F4ce A7S;
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14.1 QYR I IATNGIEES (Biotechnology)

Qe 76 *+ Biology @3¢ Technology-@3 =@ f5® | Biology *Itwd @Y &1
W 0 eI @32 Technology *Itwd o1¢ @@ | @14iR Biology ¥dR Technology-@3
TregTrice ER2 2@ SRy | 1919 I QSR AT St GTAE (Karl Ereky)
A2 Biotechnology *f6 2 F¢a | U2 2 AT IR (P! GRS, WK Il
I AR R R TGN (PG ISP &I (Sfgw a1 1t 41 G9&i<) Twiae
A G2 R (A 2fFTere At Toere B g Al 27 |

A@RITE T FREAY (@I TGl IS 7 | NAPTSo SR (A2 Gy
AT ¥ AR | MG 3R (GIFIZFAER (Fermentation and brewing) Jte! eifgesi
AT &l 8000 2T WICANZ %0 FCACZ | 1863 N (I7F (S (A (FIferog Al
(AR - QT R 29 (AP QIR TIFCA el g T | 1953 e
Watson 92 Crick 9% G99 TRe (ferg TCeel Wi ARIRTOR ewsd
i GRaged g

Gefed e ofed Wy o B IR (Tissue culture) 8 f&m ete e
(Genetic engineering) *f® FA T 8 I (Fq FI2IFOI JIZ© 2 |

14.2 6o Stemoi

Tfema o @il GIfGeIES (totipotent) GO (I AP G 2 I WL (AT
333 W ~ftel Sfew s w783, @b B FRmiaR JEmite | AR 93 A
GFEF @A 9F R (FPGE B9 (Tissue) A T @0 21 G2 OF TR &
Tesferieeld wfen @R ARIkTeod @8 F6 6 1 936 BxE SRR 54T
@A WGATT (Nutrient medium) IAfewad afewz 2@ G FewmE G FEwvE
Tenii@is @I SFFe T =141 Tfegn B FepiE Sema @i [ives =g
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3 FEIRC (@ ARG, AN AT, 7, e Toxv) @i WS fSads
e qRIgE TR FEbpR F4 2701 NfEaNETs A% @3 IR & A
e T AR P =2 1 (5] SeTbicad Srmey Sfema (@ @ieel 7j=S e e e
41 7Y Ol ‘GF;AD (Explant) 6T 1

14.2.1 65 Sre0ia &R QPR

(a) g Sfew Ao THS oRTi TP 3R @G Sents THLNTER & w154
Fq 2

(b) FTETBIR M Cofs: e I & TGRHRR Afer =S, fSbifm, FIRCBrRI,
AES @2 &R T MG (Semi-solid medium) ¢S T TG A<F TAM, @
SN (Agar) o @R €T S5 Mg Coft 1 27 |

(c) TR FIe017 AfSH: FIeTdia TS FIHF 7@ (G5BT 1 sy i=e) e e
3 2IFBa DAl e 4 I T4 W1 ATIOIS AWIEFS (Autoclave) TCE 121° 1.
SR @04, 15 Ib/sq. inch BTot 20 f. (@4 QRIGTE I =1 SRR I A@S
Y2 AR I I WS ST @2 OH@l (2520 @) T FRfEre FeF IK0TE o
T4 2 1 @3 A SR *ifere bR 9RER eiets M4 JaPiE @bt (Plantlets)
o 27 A A (Callus) A ORFA2A B #fqers 231 a2 Bpwes (2 *[ast A
LTS GFIHF QAGBET (Plantlets) AT T |

(d) T TeAMS MY A G P TLAIMS BRI AW T TAT 1 73, O
a6 [US Twel Aced #F [Goioret [ites Fa @9 27 G SIWMAE AT &
TRAMATIAN PIETBE TG = FAT 27 |

Qo¢



0¢

Gefe 0ob

(e) AT AT vt A= *RAFeR: TR SRIALE TS g SRS
SRR FRCAGIACS NBSAT (@16 (B 2T e Fl AR 1 #ATCa wANCA Gl FCF
JMRCF (AT MR A B AFhod Ao A Aol LB fre =201 syeftet SR
A& 32 7 TR B GIoTEAIE @ @ eligfess wfaee wfbts A =21

el L w)
FIFMA TF AW
I

070

e AT 4t T SRl
T

SR w1 A0S Mwrws

5@ 14.01: 5 TwwR afer Shw /i



ISHYe) ISIEIEEaD)

14.2.2 B3] Fiemitae 929

5o SrmE e @ IS wfEE AESE Ben deEeE (w8 Tye wre
TG G AT 2SN (R IR & CFQICEAICS WA A (rdl MR | a9 e
TEniee (AF T NG WP 9L (AFOPTE Sy bl {15 a1 TR 1 ARGE @I,
0 I SIZAPTYE BRI TAW 1 AW 1 Igfefes 51 BoAmta RS (2F I8
Q6T IR | TP I QAR W TS A BT AWM QT AR Bl Iegqemst
TG QOIC TR 1 @K e AEE N IO IR A, G pRidife @e
R GO A& SR Ao 4 T | Rej~oaly Tfegn TeAma qag A 0o
ooy wrmR gy a3fe fRera Rge | @R g =iee ACF 7, CPR g4 FiersE
T A Tfew S T AW 1 @ T oW e TS LAl eigfeFerd
G A T, OIT GO TR JPL T AR | T Ao Tfen TurReA B
WWWWWIWW George Morel (1964) &9 ¢ M &
W(Cymbidium)mﬂﬁ@ﬁ@%ﬁ O3B ((HEEY (AF OF I=F A 40 TS
BIFT ST 78 | ey, AR ey @Fio PiEfea Sfew (A0F I=@ Ta T RS0
B TRAY 21 AL B3 FIbR AHoF NG I I=Cd 50 W wpiam Sy
F0E, TF PR 9iFe | 93 o el I ALers, PrelsE, TRt gl @
afeama @IS @IS TrF= (i @t weta 61 1952 A NET a5 feerat @faess
FIETBIER MG @IS T @ Aole THRA T | (RN 201l Sferns gy ol
@A N7 GACF ARG (undifferential) (1 AT T QEET SRS S
esies oy «xeas e 31 By (@se: =1r-eiar, sl 351 ejiv) Cofd Fa0e A |
TS (OO FTABICIA N (P! (FICAN SIZI AT e, T '8 IS MNP (A
ega Bea) catergg w1 fBof Sremitas @i e F3Eiibee wifade =ewe | e
Oil Palm -4% I fGoF FIeToIa “ifSTe e <1 =3 1 B SOl NGex vz
G weTE FFA (ACEF (A 88 (B Bl 2 ANGAN 378K 1 W &fes Nigiew [fem aes
g3 (Jasminum) AT (A oA @rex Afdferreng Sesiiirs 2mr 1 SroeRs,
5 2fghe ORI 3fem SRR S U FFCIA (o WTRA (Sperm whale) (ST &TRIGH

Q0¢
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LIRS o8

271 @2 o g Tt 5% 20 08 | @ (SITERT (jojoba) TNE <iig 2re fT=wif*e
ool il fopoie 9eee w41 AR, g W e @ e Sgefse wf =rel (@
Arizona, California) S <l @32 QWS ?2“@&4@ OF® AN AT | B FIeTvieas
L G2 AR GO I FHIL (P T8 T, AT OIS Ty SIS TR
(Ol REACR |

JieEeee! 53] SRR WL 2T qe Awe) Gfere 2R, @, [feq o=
@ ¢ fReaf* afFTea 51t Tesiva 41 189 2R | @ AfSiEt @32 Sfgs BeAveae
FET B, (@0 DI, PO DIl G T4 2R | vwwiE, gifess s, @, swcaan
JCTH 2Pfs T TRAVAIIRT J0Fa 51 =AM 41 2R | o wretemer =57, Imrs
AR, @7 8 G BRE TAMA T4 2= 1 B3] S AW F@ SR @I bl
BT (eIFroTeng Seriifre ey ot BT (6 (@1 (=T pieas B 2
«Je A 9 FCI O] TV F[ EK) TAMT FAT T8I (AR | ACNTCH O=RITIS

= SFfy Sfetra (N =pgerl, Siolari Eegifn) B3 FIeToIcae WMo bl SeAW T4
JR |

14.3 (oS &AL (Genetic engineering)

a6 G (At 936 S fam gzl fegng 1w 52 30 foy 93ft Giw =ireEs
(FT*IeT 2002 f&re 2tP*Ie (Genetic engineering) | SIS IR J&A AR, FGF© TG
G5 RS q & (@I G [CaAgR ~Res TOIs & e 11 @3
o @ FHEAYER T AT 41 T, S GI0@ [IHED Gaae @ 6T |
O3 (FPE G FE G Tuag 997 FifeFs @t (&6 AW FE G GF0
feuny Tere efesre 4 T @ Tga fT9aa 997 S =7, oS Tt ftany
30 | RS Ty tofaw afeies Rt Tuaya agfe i fam afar <=1 =20



033 GRS

93 2f¥T TG DNA-9F FIfEFS I PO (A T, Tfen (A 2idics, &
QF oW Mred I T8I AR | & ATEHIET NG BT gl (AR
QI (I FICAIMGTE 1 87 GMO (Genetically Modified Organism) S1% (FICIGE
= GRS (Transgenic) |

fROT8 G2 FEEE G OF T | A o0 S TG A O Q@] G2
QP A e WBeeg GG (@i WG J0el | W TSI TS 92
qa O] (EABHA R SR o (e Plaw & aferr et
ACFIRC FIGFS (FREPTPE Tge Te TERA FC3 APIR | 2FFores T~ 2ifFal bere
(P T2 407, IR TN (&1 Ao | GReyfea Fenied @2 (@aie IeRFEHea
[ aRe fTafaeed @ I AN F41 8K | dOIF @ T OAF T, (b EGawe
A (S TTFRT FHfifes | O GEEF G 0o G QRCE @RI, T

S @9 9 I @IS fom BT e ZCE, T O (FIAT 4TS I AT (AT
ST |

14.3.1 f&@a38 (GMO) 31 RFREH DNA &7ge FIF QTR

N O PR I QSRR WIBCBIAN, T AN Escherichia colil @2 JCBREAR
AT AN (AP FSACTT I (P WF© JAR | (AT
Sfefezifae 9 TS Buag egfe e S a1 diveeen (fba 14.02) S=Emy &
T IR

Q0R¢
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(a) ST AT QIR (ACF IIEFS fGPTR fGuay QorF 72 T 2 1 937 @2 feea
e 9 WA RO IR IR &) FIRORA Aee fGaqa +j24F w4 221
i 2z WFOBRA (IR @CNCHINE A3 WEdH How fCuqq w9, @b
fqeifers 2re «Ita A1 NfRere 757 |

(b) @ 4ol gefie fTuay «3e wet fBUaatE  F RO 40T @Sy a1 TeEHF
T <foe 3 2| Aol fTWay @7 O3] ST (FIET 9Foce FifeFe G AT |

(c) @ «ITof =S ANE GFLACAR Gienizs med wrel fFTuqacs gafie fTuqy-as
6! &S FIBIF TR =A% T 2 | BT QAT I TS FS I | A FCE
S farrr TeEEs fudy gee tofi 231 13 [FHCES AENe Qe wref
fCung Ufge qedt I27 FF |

(d) 939 @3 [FHED ATNCE FFOAF [Tord A FACN 2 1 Afwe fTumy
AT (FICT A FAE ST FHTFACTAT A0 | GIOTFACTHTAG T el e
@ @ TSGR I TET T 96, OF GEE N G 0 |

(e) I FWS fom Il FIHCTT e qFd T JFORACE > I
ol TR 7 | G WS o T2 DISGRRIETR BT g oI =
93 FFGRAYET ArerFivre g Fifers o a1 @3 wisrs fom toft Faes
T 27 fom (@21 e 92 F9F o AieieE Ak SEm 0 (16 27 |

iy GieRe A fom @I M o eMreEd Al Fifers &6 o= T
PN TS T Y 7 01 ALED TERS A SIRIeNeld s elbfere demcas
TR @ 2yl wife gy #ieez |

QA T @, QK 2Yfe qE (S NGHRE QIR (GMO)- «F #AR™l, 2Ffs ¢
TR S T Fhod 2ol fror Fa[ IS TR 1 @R A8 Foda dord fagad
8 QR AYfed AT AR G AR T [{ey wresifeseid fdifre G
ferRisfel MfoxeT (Biosafety guidelines) SPiae 41 27 |

TH-80, GREN- 5T-SoT e



038 ISIEIEEaD]

wroiaTy | (@R, Seme,
© 7O (E coli s TTOT) w,w@ramﬂwﬁ)

7% DNA- 3rEa
O T

| ‘ s @
m 'x__

5@ 14.02: TS DNA &Y%
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@qgj}{@ 0N
TG T TBIRAR (G ABeTe AR Qo o 2T Qe (@ Frfat, el
abfere eome afFar fom saMres 33 Qe 37 Mol ewifed N SNk,
o et e ol A1 qEel Il aeifen M 9 A GHEd o
ARG | &7 2 @FHTEa AR Y7 o Iifere [RGRTPE Sfew, &l I 9@ e
] | gfpfere e Fifewe fEa e IFiers e *IMred 3@ @C® Al 4R
FfeFs & semreas Qs < afioe | fom e aaifers fom smreEd
TR (2 W3R JifeFe & FEEET TRl AP (@ | dBfeT e (@I T3
GRfaear (Biosafety)mmmﬁmw%@ﬁﬂmmmm
Rge GRf@Ie faw-Aife e frfis | epfere eeme [Eest (Toxicity) R 4
27 7, oy fom atEica Aol (Toxicity) 9= 41 27 |

14.3.2 (Ao SfEfwifters 9929

Ao 2ferfaifar 91 BT DNA @fe 2t [y SiReyie | a2 ayfed a1 Soael
TE WA 6 TS WRSETHE G S, A e Tiega AT wredi e Al | @
2fEH G TTSINCE HFel Afere FCACR |

(a) *IT SHAE
93 2RfET TR FoPq (NFNFT ATSRAIR TN TTe TGRA Il 2K |

Bacillus thuringiensis (Bt) SN GREHRAE f&e =03 AT TR P (SCALFOICT
*fsaf\€® *IMPTICS Bt Corn, Bt Cotton TS AN WfeR® el 2R | IFIAPNOIE
fafs gG1, a6 w1 (Bie) Tonfv Twife 2wtz | Aeemes Iw (6 69 @32 [ @o=
BIY B0 | A3 T (FTCICEAT (Lepidoptera) ORI WA 32 FASATEAT (Coleoptera)
U IR (BRI Flod FIo-Iered [Gry eferiam= |

G2 oRfe MR ORI 2fSradl TR We TeRA F AR | AN ©IZHAR (FI6
&ifSTT (Coat Protein) f&™ AFetad W STNHT (WSZF ©IZA™ (ToMV), (GIRIGH
(SRF BRI (TMV) €2 GRIF T3 faq (eizs SiRas (TMGMV) afetardt



2 Giaf<ear

TAER ST® T8I Il 2R | 72 76 ©13a0T (PRSV) &fSTETL W (A(oF Tre TBRe
T 2R | @6 J26 =@ 2AfSRIA & *eMreEd e @16 Fi25 At (i @ieg
G CGIEAR #1035 919l BoICR |

fermere ARRSER AT AR IS *Midd [KGex TeaeretTteE (Herbicide
tolerant) 98I, §& 39ji TETE &M T 4! AR |

OF @R IO (AE [ A Ay & Seoee =iared I@
SIRIA™E Al (Herbicide tolerant) GTNCBIF &S (ofF FACS FHY 2CTA | IS
SR, @81, Qell, IR (Canola) THME S9! AT A2 T T I FRE |

(e SfefeifaE® M a2 Tfewm Qe (M%7 (Trait) ST FACAT T |
JffSTFOIE Q4a @ R GEISIF Sfew H2GweTe) JCACR | (N el G $OF
GF2 A AHMRAHF A2 (Herbicide tolerant) @32 (PG 2fSt@d (Insect
resistant) (M) LA FAICA 2R |

fEermsT® Forotaa MG TR AN THAN Sl JCACR | (T, 41T @B A O f451-
FAG & s2ron S 2R | @3 GITE B (AT PGS ©S (LT Sl T &
fEBIfM A (4T® 2@ 1 4T @GR A AR @ FAKES 50! TR TR | AT
G2 A T o FAeEd W femae 7% (Genetic modification) 96w
fifoq =g oe SRR (55! bR |

(b) &= cF@
I @, oIge qed SR “Afe I & Protein C & *2Mres F41 202 |
S0 BT QAT FReT 2T @R |

R I G T BLAMA QA Sree Neas I &) Wil Z[es e
H[FFeT FCE (DUF (SADET AT I 2RCR | (VTR 2MF 2fFwe @ sjetores=
I & [reCsE 2f6 e, I/ CysE @R CysM (DU &It >-Ires F4l 20 |

(c) N3 SHAH

o, I FIA, T @ (ORI R A WRH MRS I RAWTA (Growth
hormone) &« AT T (TADF fRRSER afFaw @971 Ttz FE 24T 60
%l qY 41 TSI T |
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ﬁ?ﬁg@ ©dq
(d) fofesatt cvta

(SRS ARSI NG 25 ANF =@F (AF @AGIROGA [-SRAeE €74 (THREwa)
tofa 22 |

RS I (ofed e 9= 6 (@A @SS E. coli TR G2
6 (AT JfelferFeird Trjer Cofd 2R, A Es 339 A TRIEGH (@iew e
IS AR |

(AGFOIE *fAC® E coli WFWHRA I D (AT WY AT (growth
hormne) 932 SICERTIEE ICFFE PHICAIBL FFA (GM-CSF) Al FCerifel Twios Tome
oyt toft 41 20R 1| QT AAFC SPRMOIE ATHI 2T @9 (dwarfism), SIRATETTS
G, T, AIDS Eeina Hfieei I7ze 2= |

(e) AT =

CRGFERN 8 FAARM G EeEead, FeiewE qegeeiiaE, cRefeE Tenm
SR TP TS GR TS I SCAee A2 2T IR T = | T AR
TR oICIq A TG I GO Pseudomonas JIFCHA ST F41 78K RAC
I (T '8 ARAGIFIEAT GO TS ¢ AT NG FACS FH9 |

@L‘]WW

IIo: GRS 8 @A Sfafmifhe-ua 927 RaE GirbR o 3@ ¢ @fice
AT FCAT |

@L‘]WW

Fle: e QIR @ e Sfefrifae e s swifee efsrawe tofd
1 8 Frwcee W86 Tl wis
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3. GRAYRT ATt TW—
i, At
ii. oyprEmica
iii, GEICEF &I BTy
e @A Afde?

.18 .18 iii o, ii 8 iii 9. i, ii 8 iii

Ha Twi=ielH +Te © 8 8 TR AT Teq wis

IfsAe O T ifere 9 Y93 Ot Sited qaf6 (@& MR i (9= | (7 343
qF3 (RAMTOR BRI SeAMETR e MRBd Arfspe fw aeE gk o RefmieeE
Sfgnfead w7 < Bl Cofd e |

©. IR TNfeaIeed 2o dfeafs |2
R ORI DIRCEEE L 3, QA e
o, GTEREE JIR q. fooparma

8. I SNFSANEA IS SATARM Q=AY @152
. ORM NG (o —> G 712 —> bl T —> & T
—> AFfo AR =Are
¥, SRM NG 0 —> FYGE TLAMT —> o TLAMT —> GHB A7
—> AiPpleT IR e
o, Wre-Sfen f=&ba —> SRM NG Tofi —> QB =AI5F —> SpEl T
— > Ao e =FAres

q, Tg-Sfew b —> SIRW < (o —> FE tofd —> GF/ATS 2194w
— AIFfOT Al e
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>, T el ©. IMIRT AR G1J WRIATACS &pF GTF T 2018 ARyl
gS @it 20x Nt ) Ff o1 Fate o Qe A weite aFsics @19y
FCACR AC® Y Q01 Y T TS AR A ([0 AF 1 @ 6 =19 &© (AT
fofq afyz Taaae @it sl afb aie Teike T | fof el dfeam ag
bl B 7 S Ik Ry afeaa a7 vl tofd e

5. GlRaye I

4, GMO IS I @RIR?

9. T, TRMIER (FTAITRT CTe SHAEH (/e i< Bl |

9, T, miRd R afeam s tefy sag w1Rel feswe St
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