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FA DI
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DA 1 A |

(h) RIEARWI (Evolution): =fR3ATe &ftelx iz, itaw RIeT G SR SLPTCA
QTG @ *4E {Eww
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@Reb Rl Ty W aifde amaza
CrEe ST 0B 1 GRS Sifers |
Yigwe CA e Iy =61
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(iii) W%y 4: A (Plantae)

R8s a7t dpe S AP AR
Tfgn | qove (R Twe fosgew e aoE
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(iv) qreg 5: woifAafert (Animalia)

Qo) a1 EfFIERES ¢ e &
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TR (13 | APBE A AT Wl BT
ol TS G2 AW FALTIS A, (R
wfbe Bopow R «al duiTe & & e [l
T IeRK 1 Afe awe ogm «e ¢
T il e (T YIAES PTG TR
=Y gt RSt e gay o S =71

Trizae: (2GS TS F6eT TGRS €2 (ST &A1 |

2004 A wHEe feifwEag Sw (efemie-FRY (Thomas Cavalier-Smith)
GRS (ABBIE (MBS (Protozoa) a2 @G (Chromista) MW 36 ot
TI%t FEA G2 AR JIP I A6y BRI 78 ANFaet I | Gei] o SRmai
5 =G AMTey ot TR | @ A corat Soitan aifirs wiwe freifie w1 @A
fifen aitera etfivjree @ RFESETT Tt S Tat T, ot 3 33 A T
IS WG FIoTAT A [ew qed Afifoe =
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7o V5T 4%, ©F Trees [RTEIT T O @ G2 TEHE TIET MY ©© I |
a3 G dwife i R e gresifes @e s e v @R
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BRANS e

THAEE 417 (TF TC 01 (0 AT ©IF fA06a Lol JEET O TATIG | AR SATIG 20e
9, AER TS5 = @ifd, @ifas Soeis = .. Tenfn aifdfieice @3 Ao
A (S JAARE (nested hierarchy) | SC<F ¥ ?ﬁ?ﬁ% [ E T A [ T IR (A4 )

(] (3MG) #ITR9 «ITehs TH, Gt B A T | GTeitd o4t WeEa (Homo sapiens)
et 21 T

ey (Kingdom): Animalia; 199,
Toae FRREAS, e,
RTerG @R &ibe Hogew Witz
%4 (Phylum): Chordata; F194,
QR @A @F A TERS A |
@ (Class): Mammalia; S99,
BT LT G4 AT @
CETIST /B3 QAR |
3f (Order): Primate; F199,
AT (AT SATN T G2
g weerE e @ TEe
¢ll@ (Family): Hominidae; 199,
Reiife, sifeet, e ergfod i Sy =R |
7% (Genus): Homo; ¥,
(MCRA TS NFo® A G «R
JBISIR 92 It 2f5Ce A |
awifS (Species): Homo sapiens; 149,

59Ul @R AT FHAE, YETE YT Homo
AT O geifeq Qe At @R
FrfeTer Tas |
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@I eEfore @EARTER @ Qe (4 Togs T4 T, O IR QR[S
w1 R (o fte =, 199 (it @301 gwifer @fafesT @g s[eew obfere
S GBIZ, @A Mt FCI FIFACE @ TF

1.5 f%w Tt 2wfS

43 R WWeafas A% G5 oot 3t o e Affe =1 gew wedifs eig aitew T @we
ol TS o ewifex 7M1 @ (A1 SR ([ AN Solanum tuberosum | QAT
Solanum 79 AN @32 tuberosum LGS T FAF, «gA G ™ fFew AfFs AT Fvm
AT @R TINFAT AfFACE oW S (binomial nomenclature) *7f® I 1 favm
AT ST T GBI, ©F FrR U (D@ GREeen afel dieee wemr wicw
HfoFerd Tl | arediferey Fg ARG Famafs @ S [wifie T Fwd
T W Sf6Ma AN International Code of Botanical Nomenclature (ICBN) ﬁr\;ﬁf
@R i AN International Code of Zoological Nomenclature (ICZN) F%3 R$©
AP 2CS | AFS 2TF @B code PTOIIIIA e G5fb wfert | Frea #pmfo
T QA (I GIRF (Tl A% 1t Koy @2 T oo =1

1753 e 2fE= fweist FpearsT Ffaast species plantarum 3315 9641 Tz 1 @2 936
TSI G P~ TG Al I, T G AP NG fofey fgeim et
ST 2T FEF @R 914 8 eEifog e (e | fofR ouw @ arw Jiceg @ifa, I,
o @2 GRS QT IJ9RE 6 | TfReE @R fasm wmesd s Mgtwr s
b TR 1 @ ofs et afel dies:

(a) Fae =Ifbw orar et #ifoa ST Trol FCa TopRia Fare 701 | (S Alfdfiia
e @l QeAmF TS Tgw Aeifer 4T e AR FECRA, T (I GIPR ANl
T Grefbd (IRIWE ANPI AR Zakerana dhaka | B ffwiem aifafawt feitas
AfSdre FIE TFT RO &S T @R @R AT TN TP A ZECR 1)

(b) W=ife g 9fd 9 A, AT B A TN g Tow wefs awife wm
@5: Labeo rohita | Ut 92 W(=d (IWIASF AN, Q2T Labeo 79 IR rohita ASS 2% |

(c) GREeITeR afef (el AT & (unique) S | I, 48 N 76 7L<
QIRE G JICEL S (FR |

(d) I Tt AT LT SN THG @ THY (S, A THAYEN (R0 O
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A S0

T @R TSy wHfog W (@G o e forte T
@H- P& Allium cepa, 182 Panthera leo |

(e) F&IfaT TN WA 9 Wl 251 orwed fFce
R | (AN, 49 Oryza sativa, F19 AR Catla catla |

() 2T =TT T 949 8 eEifes g W werm
@it W% Mee *a 1| IN: Oryza sativa, Catla catla |

(@) I IwFew [RwA ¥ @R R[fey qwwa
A, [ FAEFR AR TP & R g
oS NG S I |

(h) RS 22w @i |we [erme T e ol

AN SR AR T QIRA ([Tl A (T FCHCH TG FAC0 R | &
Homo sapiens L.1758, Oryza sativa L.11753 (4G L e Titw wfEs ERS
A AR € A AFF AT AT R M) |

o 1.07: WicarEE e

IR0 QIS e :
e A e T
= Oryza sativa
A1G Corchorus capsularis
I Mangifera indica
ot Artocarpus heterophyllus
*{ofett Nymphaea nouchali
ol Hibiscus rosa-sinensis
FEE Gg Vibrio cholerae
AR G Plasmodium vivax
e Periplaneta americana
chife Apis indica
et Tenualosa ilisha
I T[S Duttaphrynus melanostictus (Bufo melanostictus)
I= Copsychus saularis
T (@i B2 Panthera tigris
AR Homo sapiens
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Tfew @ &ifdftoga fou wrees st fHfde wars «Ai7)
AfSFe TYRATT TH JILT FACS AR |
IR A IS (R S S4IE FACS AT |
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2.1 QIR

R @fdre (oI (SR @ GREE R GRONE 46 | 98 GRS F? @I
@I REN RCIAE QT 19 8 QG [FASANAT G RRONT 601 SCACRA |
@R (Loewy) W= Ficafon (Siekevitz) 1969 AT (AT (oW (selectively permeable)
7 T WIg® 1R QRS FAFACE G T & T&IK TGN QoiR fiem efoget tofd
FTACS 2, G ASIF (I IR |

(PIET IO

e BRI qF T9N T | AR NG ASAS A1 @ @R (TTAL WR A6 @
IR M7 | REFATTR e fofere o 72 @, @ift o g3k eFe @)

(a) @ifMTa1d A1 dierefas @ (Prokaryotic cell):

9 (R I (T A6 FOEFTRT (nucleus) AT =1 @ &+ qmid @i e TFarES
@RS T T I (IR AEFIE @it “mt fea @ige <iiee 1, o Fefpeg
FIRTBIST ROIA! ATE | IR (T VRO, 2foe, gt @bgey ot
TSI AT A S ALK AT | GITHTSICT (FE DNA E | e Hger (et At
JFOEAT @ FEE @R AT T |

(b) &F© 1T A 3fHF @I (Eukaryotic cell):

G (FIT o ?151@@ e feFE fAfel (nuclear membrane) ™ta Fefs-ag
B 8 PRI | PR (@FIT ARRIETR T woily TS A | @IS
DNA, ¢2if5e, REBIA @32 S i M At | affied T @ €909 2 |

Jieed fofare aFe (1T G (e, (AIIT AR TSI |
I (Somatic cell): IFLIN Q@I (MR FI G (P TGRS I | MBI

sTfSre [emec Mgm e Reftre 21 g gei (e I w6 [fer g ¢
B! OFS! AT (TR WL (T |

BECPR (Gametic cell): @ AT 8 THIFT AR W, AN G TANCHT ST T |
ReirT swifers e Neraitas o WG R T (1T TLAF T | ToS] GAIT
PITNITRIN el TG (AT GITATERN HeYIF Tede A | 7R 8 F wewediy [ers



R0 ¥§Fﬂ%@ﬂq

T TG QIR M2 A A I R 8 B GANIES NeAE w1 6 @ oW
@R TRB (Zygote) I0A | TG AN KOS NG GHE A9 FH |

2.2 Sfgn 8 AT A4 Toilg 92 Ot I
Twwfir Tfew ¢ eifial el oo 8 afefb @ Fose weig A tofd =W

fom 2.02: ehfearizas el SretieTR
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R0I®

@R 8 5o gt

@I ey TR Bfgw 8 Aift Torme @iw TS g el witg, T @@
TRV 91T (] AN et I |

EFFN TYRF T @ I, G Y @IE TeiF A 93wt~ 29

@IRABIT (cell wall)

@b Tfen @i a3 Twew | &G aft yo A1 woey M tefd
AT @RADT AE T @FEADET IPET W @ T, Gre G,
ferETE, fefm, oefba, Rl e IerfEe M WF | oE JFGRAT
b @b, Fie ¢ ARFrerize i aee zatew @Rabe iR o tef
RS @EBRD qToaRREAG | g AW TR (LGN (i W IS 0
AT G T T A AL S 21 @ b e W fow A, A A
A | (PRI (IS Jpo! M I, (ST I 8 SFRS & AL | #ATC (IR
ST SCATTEG! (SIS ifer) e NG @A 761 FC7 =R A ¢ L
w3 Hetbel frzmet e

f.__" - — . e . .
bd 2.03: (M HDCa9 < <F [bd

(€alanb- |- 2]
@R o (@ TR, IFAF (ST 0o g AUTE OItF (OIS e | (Frafife

W @ ReRE ethigE, ol @RI fme (AibigeTs et @RiRE
RTINS QI TR TG A iiee @32 fefFmsT



R G

2.2.1 &afAfe (Plasmalemma):

(RIS IRCA Y2 Tordd (@ FrfSwai% Wi A, Site (Rfife at gifersies I
e Siee MRiAR 1 ot gy e «ae @ity T teff ) cerafife
G35 (RTVCESW 2 RETW ASHIIT Mew AN 8w =t verve frms v @
Aol SR T (AT AW I A0

fow 2.04: rERIfE

2.2.2 MIGIAENT &l (Cytoplasmic organelles):

(TIPS T MefEFam 3t (@l Aw e @ @ T© o (A IF e
FZTEIAETN | GR FAIRCEIZN Y WA LA @ QAT | AT AT P el
AS A TAET ©F A | @8 TeligeEn @it @it Rt akR @i
@A AR SeiqeET 2R:

(a) WROGRFAT (Mitochondria)

WA TR @ Teiigft 1898 FME @O (Benda) W= T+ 1 @ft 2 o216
TR 3 Rifey T cgar) fSows voalt Sorag e i 2@ A | 9t7a 55 (cristae)
3 | fSFB7 N Fogg iR g AT, G AATHN (oxisomes) ICT | SIFCRICH
TROHFYCE (enzymes) AGCA! AF | NMIERGIER oo 4t TEH (matrix) |
QT PRI ARG I NBFGIT 24 IS 1 (SN AT AR @ 9 'S ot
b1RfG; R, WfERe @-q S, @ e 9 AP &R ©F | GF YU &



R0®

G 8 o R0

@ 2.05; (F) TRBIFGH () TR

g+ (ghEeenRiTeT fRfeaee) TRGrRiEn 96 a1 ok e a3z wrere gesd e
@1 SA RISAYE ©F S@iidg NP T 27 | @I 5@ SR 31 SLrme
«re TofRe ey « Rigamejee NREHRFATEL T0E 271 (O (AR, @I 5
TR @ #fg Seolifre 21 @ & NRGIFYIE (1A *fF S (& A NS
2 T 21 @R R W7 oiw fon site 495 3091 g ey wt S vl
8 Iy TRGIBRGAT “heat 7/

AP RS (I VRIGIFGA ACE 71| GFA(S g &< @ES (@: Trichomonas,
Monocercomonoides TSI (ABITEIATS) NIWGITRTA wsifes | oz s & gre
A @ RISTT IR @I 9F AR RS @IEe (o TG (@@ o
AR T AT IR O RE G (PR SR AP 20 oR? @< o
e ©Y-Bie (A R JIYMHE e T W

(b) 2if%% (Plastid)

AT Sew @IEs @ gl weliq | HifFtren a4 Fie AW eFge 41, AW T
T 9 Sfeviie I 3 AT IR AT ARG T 2T fow wqTa—
FIRIALG, @A G FrEieFS |

(i) GFITAta;S (Chloroplast): & e AFBEE FIRIEPE 11 “Arsl, I TS @
Y Y@ S AR AT A1 2ifFBIeT Al (grana) WL AR WK I
I e Ferefie w1 @B WK ENAHE GRINTS (stroma) SRS TLmmd
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-

fow 2.06: @b #fF6E T (AEw) | AT RSy wex

(BTEE T TH (T G2 ARSI Gepefee 1)

TG, IY AT R I TR-AHART G (IR fooaaiv A 3217 I 791 *6a
tofd 1 9 25T @It AR, ©IR O e @A | ARGl TS FEIBAES
T IF (@S 8 ATT |

(ii) GFITATEFB (Chromoplast): 7T e 25T S & 77 | @I 2IFHTE T,
T AR @ABE a7 (IR G s TRt Fo, set @R Sfema wwie
O GRFEAT ZR 6T | AT o, “ATST G AR YA IR ST AW | FoNS WFHAN
I AT FRY T G 2L IS 1 G [T @79 0@ s FA0sEs g &
I AT

(iii) FSTRIAPS (Leucoplast): (1K 25T @It q&ie MY ACF I, ©fvd IS IgG
I @R QT T ST w1, @ 4, g9, Ty I G 9o
NG T 1 G AL FE AW AT I 1 AER FA it Feigts @ iigics
{WW’H@I

@‘QWW

I= : YifFores oa ot
Toipad ; [ifon st 2ifSBrea foa, irsia coiig, A2 i)
AwfS ; [fow g 2ifSrer e e @ IR we «3e @fdrs Borarem w11

05®



G 8 oo ¢

(c) =& g (Golgi body)

e g (T =t 9 addae
gffteie siet IW, W@ W@
Tfenceicas qma @t 7191 @ft Frbifd
8 TEE (AES (Sea [ (ofF1 @3
*vin RS Sermree i farew Tm
) Gl [y s fepesacE
A @7 e e T w@Ee
s @3 ol ov% o1 T @Il
@I [ SIET A8 G4l s
qR T T G (Afoq A%y
qe

(d) arstzrEefiT @fog=iT (Endoplasmic reticulum)

qrEigiEE EDFAN a7 WA A S FLRTEN FTeet AT, Ol NrofFroras
q% JT A (ST FerEraa oA W1 @I Tesiifre AmderEa @R o R
qrEgEhE ABFAT IO | QYT FACA FACT ST (TNEEF A T AT,
©IR 41N T W @ GF (@I (AF G (I TS 8 (FIE Tesiifivs wepey wify @
TGCN G151 0 | WRCGIPGH], (AT Qe Fo0e arargietie g Jge=if
oS! AR 1 e @3k 21 Ty (Iag @3l THfRs Qi

(e) FFIR]T (Vacuole)
AZBIAEN (@A NG @ WAS FIFT 7T ol I, TR TR (PRI | I
(FEARS Tfen (109 (%) | 99 4ia IS (@FDT 4174 3411 [RISH 7079 =t =199,
wifiw, <4, oifesm Wi tew afre,
e Mg, o] Tom @3 @I
qeF | AffEE @RIRT ARTS
gofe AE, ©ra A FACN AT,
SR CIoEE QISR @15 23

(f) ;TR (Lysosome)
ARG GREERE GRIgE e
QAT TH FE GF CBHE WAS foa 2.08: SRS F

Fi1-8, GAREH- 5T-30F iy




i G

GRIYITEATT T I @ | OF AT FAT S @b W T wemt w1t
2T, O I Wi G T reTe T& = A | (IR A S 7 4t [fow
I ARGICHICTI ~1 FroaT® 20 ©4q qF QITHATHT ST 75 20 AW | FAEA
cIEBE =t T

R TG Ty

(a) FIFFSIE (Cytoskeleton)

R afeey o @ET Cow @ dAme @RISR T@qE A, G @\
qR @B-foe e Ry wits ot ¥R @I s witeR Wt Bfew TeR |
@R S0 (A (FROE 403 A1 Qe i, e, Bt o
@iftq i TR [for wom og e 71 MReebeles, wkwfrEcrs
el THRRNGEE FArs O €Fwe o°ga Swizdd |

(b) FIWITHT (Ribosome)

AN @2 Tfen Tox «Fa (FIAR G SAeT W1 @3 RfERAT AR w=iefs
AyiTe (BT ATt AT I 1 (BT SAfFTTAIBIRT (537 AT @R ARSI
T AF | AT AR Q@ FIK AT SL6F AIRAIR IR AE | Tepa A
TSR IS A ARt [Risaw Afe aiftw @eat

(c) CTTHITHT (Centrosome)
aft afdteices 3#5;, due afdi

qmR “iheTt 1Y | Fameifag Sfem coica Fmifor
aWa @A I fdeiE WefFew
FIR 95 il TASIF I RSFF qoiY (7t
[, O Qe I | GFQSER DIt
TS A SRAE  GGIRRR  qR
CHFAPR GFRSE CITETES 6T |
CTETE AP Ciffes @ Ko
S SPBIF (F (o I 1 ORI friee T
FABroe CTHTETR Tw e [{few oxr 2.09: FGTEN
YR FIOSE B @ R A |

R0



R0

23

=5 i
o8& 2.10: I=1O[FH

2.2.3 CFA 9t @ferst (Nucleus):

QIR (ATBT2ET NS AWiTal GITsicens Izl % @ T ot T @15
TR e | 97 SIS (e, ferei® 31 Foee | Freen q @ifte el
efas it 71 SR teifon R e e  ft @i siafbe ke
FiRfERTR 71 R ffrme s Jefde R e aetee @t am)

(a) Mofsraia R (Nuclear membrane)

fefFarte e At @ fRife, oice efeaw fife 1 fast Rifg <t @ft g2 o=
1% 1 «2 fRifgr foifere ¢ caifber s tofd =31 @3 Rifeite Wi il /g fow e,
@S TR Ty qt | @2 feme foor e ST a3 Aiedbreens Sty &g
g bellvel e 1 ST f[ife Rbige™ (It NOSHeT 9w e 59 A
@3 ffoy ga weive fagmd a1

(b) fASfPeaias (Nucleoplasm)
fefeae Rifte o fem wrot Tog A 71 A4 | @i @l FefPesiem a1
Refpeens Fefae i, (2o, S ¢ Sy e 519 AU

(c) efPesiT (Nucleolus)
efFegies MY @SN AR AE AP PRE NS A @iy
T | @ITNCHNS FeqATR LT AN G 1ot ATF | G RNA 8 2iifos foea tofs =
@ FIRCITHIT TR I |



W GRE

(d) @ifox wife®t (Chromatin reticulum)
@ e ade 339 @R [eem
5 l, ©Y NOFNGT Fo e TE
Tord Wl wHg TR (@D wfEt A
e cgam @ [ReeeR sw gt
(5T @92 A 2F, ©IR O ©ithd Siewl
oA @IS BT ¢l [ | @ I
GRS fEae[tet Igieifeq eiRfe] <2 o1 @S
A (AF O A& N W) @I @Ff6
G @SN Feg @ GiRd &) W0 |
QIR PICAICEICT LT I2ALIa! & (gene)
QPR I AR AT (AMTS] ILR R
R Al SIS I | & 2.11; T

@QWW

JIIH: QA AEADS @FIET [oq qeigg eifd Kot qf6 B M Soptoe
1

2.3 ©few ¢ A7 F1& v [Rfeq de @iea gt

@ GROERR (5w ¢ 2if) 15t @ | IR 8 IFIN AN (AT I Fox
femerT fivifere 21 +fAdw wift elites wRSia eew i T o 1 qR
&A1 CABITST #t4 W SoYTE SR (TR A YRR [FAFeA=l— T LWz, (s
I 8 e @ G (IR NGNS 7o 0 A0S | IR AT AP e
fome! wite, @it Lfbw |

2.3.1 Wﬁ’{l (Plant tissue)

@8 11 fifor aitae qoTR @FIF Iofae @ T a2 e IFE R O Teifes
T wfen 77, w3 wite B9 Q1 et e fBop vR «=e, oree B qae =il g
e BIpR T [Rere s g =il g e feifers zre ot a1 =i

03>



03

G 8 g W

ooy for <@, =1 oo, wiow g «xe st (et B 1 @t 2y 7= @R
wiver o ey weesa w4t 2@

(a) 319 T53F (Simple tissue)
@ =i B 2l @ir Ty, wgfs ¢ Mre e @ ofen, st 7=w@ B I
@IEd a3fon Tox fofe oea s7ae fBopee foq ot ot wat 2R 7, AR,
(TSI Q2 (FETTIRAT |

AT (Parenchyma): CEVMCRA 3 @A qvd THfRfe «7% <al T @
Bopa @ReE ke, TIHE, Area At e carbiges w511 ] e
ORI T (A TW | (FIRLDIF 2oe R Crefeee e toff =81 @3] (I8 q44
FIAIEPE AP, O OF @FIawPias (Chlorenchyma) I | T@& Beid 6 4
AT AR WIETSIZT (Aerenchyma) T 1| AERIRAT B 2w e
(TR 15 41, A PGS 41, AUV LT A1 G2 AEY ARAZ 41

@RI (Collenchyma): €telt R wFa igweie @w f tof =
(FRADIA CRIETS R (AIFoN T g W1 @ GO (FTREAD wpiwens 47
@R (@A wiEe g =1 @ B e 7wt ¢ W& @i caAnbigessd e
faw tofs =71 Wte wregeRy i AFCO AT | (@FRAFE GIPHITIE, 379 I foifs
RS A | AW YOS G2 BEATMRAT JrS! A el G AL e 1 Aol et @<
IS R (7 T 1 I 8 AN IS, @ANA TG ¢ TS e & By ypet
AV I | @ (FITT AT FRAEPT ACF, ©LF G UG PYS A |

CHFEARIZA (Sclerenchyma): @ 7 @R *18, S =@ GR 77 &ABRRES
o (AbIgERE, g g afte stew ww (WS @r i e o




e LRIELan]

FEaeRw By I difie aFi @RYETe (@AibigeN Shifke Qe 37
Sieref ©f 76 W To @I ~fide =01 @FRYET A4 92 [, TIZAE qR
CFAIRT | TENTR ool & @R A @2 AfE 9 “Afd<e a0 @9 I I

(i) ®i33 A &g (Fibre): 9! ToFe A, 77 ADATY, * R 12 A6 7g1 ©F&
FYCA FICAT (TS S AN 1 ABER <My fom M0, @ @t o 0 1 ST 4R
1ot fefere arr [fen 7N (reat TR, @ IPG FZIE, AT HILTAF, TIEW
g I FVEG |

(i) CHAIR® (Sclereids): YWACE GO Glene &t W1 G B!, FANPAT, I
FHIG RN FUE SEPIPE 2O AT 1 GF CAeBiR 332 *, Tore 37 9
fmfamgg | “ffde FaIZe @R AaRee o WM R GWE @FEADT FAFE X |

TAAG @ GRS ST FEF, T 8 Aoqee FARE B ot T | FRgwT wWIEW
TR CFITACNA AN G IS (AR AFTS AN |

@)

e : o w2 7w Bope o weww )
o : (ARSI Coifi, TR |
*wf® : for v e e e foa uie ur qrm AT Bt 39

(b) wfo= ﬁ‘il (Complex tissues)

fafon @9 @IEs TR @ =& oy tefs
2, O Gfbe Bo) I | Gt Sfem “Afaezea
I@ I, O U ez Bope = = @
5 vR 409, WREW G G | WREW
aR FEN 9@ SerR Az By
(vascular bundle) 57 T

B (Xylem): T30 43 497, ARfS®
¢ (MM @¥EW ! (AT @ O
FRETNE AT TN 01 RS I
O @R (@ (N W, AT ¢l
RN S W1 AT WREW 12 @
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GREE 8 oo °

2T TP AT (ABEREN @2 AT TR E@HIERET 6T | (OISR
qeredld T AR T AUF | FIEN IS 4909 (@17 AW, @ G, o,
HIRET ISR 8 TR PRI |

(i) §if¥® (Tracheids): GfFC T 79 @7
AFeRY Y IR IpIc | &ibica forsifam w =@
Y W R TPl NRE IN W WA | T
A= BeTibet “Areit=iif cenrel e (paired pits)
WY 2@ A | ADIEA 47 IES KER
wiffeE B Foifees 1w, TR @
HeG SferiE 2rRfi @ ot sk I
GifFT AR T | (IR AR @R TeE
YS! AW FA G S IS | S A
W ALET Fee AR B ea AP |

(i) OTE (Vessels): (ST@ (PRI 2AEH
GIeeT WOl | (PR GIBT WRAW A .
e 27 Ue e AR AE P qsB A Bw 2.14: e varw wiEeEm
TR TS AT S I | 4T T (FEACT

TTF €17 T (B Y ~12 S 20 AW 1 AT TP @ (IR cebraierae
AFENS S TN G T GR (AR JW | (ST aAlbia Gifeces wwe
RS of =, @W- ETeEeR, AfEeE, TR, Foiftes T er™
HAKRTS IS EIBAGE o7 2| ©F IF A AR T WS & 7171 0o
AW T TS e Sfema 9 aret (M T FAAG Tfewa Wy Sxe
Tfen, @9 W8It (Gnetum) AIRRT M@ (@ AWF 1 AN e e &<
AR G2 TSIF ol &WIN FA @F AL I |

(iii) w2V AN (Xylem parenchyma): TR SRS “iTaaigst
(PAE WREW PEPIZA A T6 A2 (wood parenchyma) It11 Gid
A5t =g I et S T AR NI SRS NS IENT @ wAfet
ADRFE | OCF (M TR AT 2[F DS TF NE | AWy A Gk A #Afqzzw
T4l AT Y e |




R SR

(iv) SR F1RI1F (Xylem fibre): TICECH WAFRS (FRAAPIRN (P2 TR TLETT
T GMA BT FIRANS I @ (PRYE W, a0 qere T 7S @i
ceABIgeT AT 71 I G Jo | Bfew @3t AT =g @i feSwedr Sfevm 71
TR G PR IR | A1 8 Afe omief oz, 4y Feew, Sfeve wifes =ife
I 7o W T SR B ey e

@Y (Phloem): Sfen IS G WA AN e gz Bz toft wea
w1, TN, G ETSIZ GR FEN ©F 7 Grieaw 57 +fde =71
fJfen = «ifdezs +@)

() “THCRA (%) "=

foa 2.15: @ieaw Bop

(i) Prewa (sieve cell): @t RO @ET @R AN, “ree (@D @2
TS @ @RYET TREFeE @b 8w qfs Afere T Frewa (Sieve tube)
N P @ @R S oot fewgg Fretet i siweia (e wEm Qs
ety celitbiziem &bt ity A I G @@ T TR S =W, @I
Qg AR 7o R e TR 1 QR v Fereifaegg | sifvee P @
fTSfFarT AT a1 A FAT POIS SBWT G TGN G2 fFoa s |
ffory ePge AW Tfgwonced ffey o #faezw a1 utie ag 37w |

(ii) Py (Companion cell): ofefd Prewma A 3t I s R
GRS (PN WA A | AT (Pl A S (@ T8 1 A T 4]



Gy ¢ By 00

faSfgar fPreteras sidif fg wftsme 2e fiamd 31 @ @F @by e
e @I “ffea 2R | T ¢ JIAG! Tem «qorm ToAffs @R

(iii) GPICEN BIEFSIZN (Phloem parenchayma): (I SRS 2piraa<sidst
@ERYEIR AN NEFERN | aWF @FF AYES ARSI WSl A
FIRADITG 932 (LIPS | I A AL I AR AW AR TS T |
T SO fem (Pteridophyta), TG Sfen ¥R fader=ial Sfetma @icaw fooprs
GRITE ~PamPies AF | qFASA! BEW @GN RIS AT

(iv) GRITAN F13319 91 9§ (Phloem fibre): (FRASIZN (FI AN N FIZAF
o W1 QY GFHEAEE A (P, AME AFST AFEE A I A | qF
PG FIZIMS I | ANGT A 4T LA IS FIZIF | Tfew weiw efafka st
q FIZIF TR T 1 @R (T DT Fo Ot T FIeEw Bopw e srow
T WFql G Y SRS A GFE A Tt o “Afaiee =7

2.3.2 &ifafsy

R AR TEE @ G @ Rey e e a1 998 gy @Y
(AF TR A G A IS (R FPRAT (@ GIRORA @IeA! S =i e
FE ANGACSNI qF6! FICe [ACAINErS AFE @ @R FNoeoE BF (Tissue)
3 oF Lo I 1 @B B rRIYER Teaif, FE @2 16T 992 @ 2@ | By
QABAGE Breg (Histology) 3611 (P @R o sy +irdey 432 % 1 oie ==
B agore ¢ I UTT, AT @RS TWSHT, CFS TS G qpfrat [
LA TR | GRIT G 9@ o7 @ B e @3 g7 oy Rowa «ffes
o @ Bof 78 moza Rfen eumeta e dis weet 77 |

HIETE WO BT AT | (LT (T (T AT Tt &2t I W00 (2479 41, AR
TRerter @A ISt WAww FS weed firr MeAR atd FE 1 GITRT FYTEEET
(7T R FIE TG AACE *ACS A IR | WAF (BIeF Woo! [fon «qema Ay
T A @R AR R[N PO PR FeT RO (RS #AE 7, WA Al
Y T 1 ATS (AT = | TN IS, JBI-5e1F G TSGR (AT jaze
7@ foq «@a IR WA e [few 3w fafee | @ifde sesfist @it
TGO A g I INACET FICY HF NG (e 2 (ned &ffels

Tfi-¢, QRAEH- 57-07 @Y



o8 SR

@I e FHRER FE | (FS FPAFT (MR @1 eifStary a1 689 a9l
R REE (B0 WeF G (AP THFAA I PO Y IR | @S G
(I (CRA S (TS BITIS HAIEH SPRIAre [ifoq Fier FC3 A | WRIF Th
RN (AF §F A AU | ARG I @R WS 2w g o @ e
W fefe ea 1w oz afe 991t @t i I (eed qrel e Qs |
(TCER SIS, 1w, wfes Ik Tegifvrs wfcsites e Reiweia St

it fooga avracen: aft By o o iar Mt, &Gy R e fye
st taFTS fefere exime o wawva Ta— wiRad B9, e B3, coift By «=e

g g

(a) WiREA 597 (Epithelial Tissue)

« foop Rfew wwein @R (lining) RO F& 361 O woie WS AT w=2H
foopr aawie I& w1 % B wiwe oRfS e T W wige A, G
IR WANS (AE T F41 (protection), ceiifbmorg [Rfow ml w=et a1 Moo st
(secretion), RI&F *mief cif¥et T4t (absorption) @R FRT Yo7 (AT FAWS M
AT (transcellular transport) |

aRAd B @R 9 AR @k @3fh fSfesmi Tair Raps e @it
wighe, 2ifdmiR SiF TRie qa e dgfecem « B3 foq wamma =11 @

(i) oot SWAR B (Squamous Epithelial Tissue): 92 B cwejeen witew
e Neo! BB IR e ST I0 SIeitas 2F | TARee: L@ (I S
&1t 1 @ Bog gy WA Rone RiTHE e T A |

(ii) fFSaeie Wt ﬂ""ll (Cuboidal Epithelial Tissue): €2 W (I IR
3 8T Tigfen wdie (@R Y, &Y qR TH! A AN | TR JAF MARS

T 1.5

| R

fomr 2.18: T=HE

fomr 2.16: CRRATI

- . ot A N F S - R . L - FE— Sy (e
(STRHRFTR) ==Eet 63 (IIFTe) a3 (~owieia) e o

R0



R03H

GReE 8 fBp o¢

Aferdt 1 @B 5o eqie #AfriEe a3 e e forve A |

(iii) F#NTF WAT B35 (Columnar Epithelial Tissue): @2 57 @R o7
Wl g G2 T | TAiRE: iF W SO ABIET (SR eigTe W, T <R
MY TS e ACE |

Aifaccg fefeemin B e @A™ MU fofore uffitafrm @t = By
o ©itet ot 4t [T 1 T2

(i) e WA B3p: Sfeniin Som @R greE Afews | Triae: @R @R
T, JEAT TRARP Alforpt, & effbia |

(ii) Do FiZE WA B3: fSfeova o @R «sifte v Afters | v Giftwze
aR Bps Wity TF Fo@F Fe W G g ATH @S A@—FICA @ 7 foa1-
1M Yo7 ARIF IR (Rl T AS-ABHB | OIF qTF 0T Fifererer wiwwdr | Srgaet:
TS AifamE o |

(iii) Prerel-Gibwite W@l B5: 3 g cryET foferma S yveow [Rare
AqF | O R RKfow Twer veuy @B s ote wodigs By W =71 Taregd
G

wiREAl o (e wae [{fon Siee g eI gerele 31 @E-

(i) Fifrge wia® Bp: crmdt &ifiors YT ambicr ol T

(ii) FiCaeTgE A B7: QT OGS IS |

(iii) FIMEE WAN b7 2GR GTBOTT W3R VSt AR oe" (74t [H |

(iv) & aeeis Siga fBop: Rewei rirelte wimad By 1 e *@iq 3 fo7ig
(@R BT T | G AT AR B AEifoF QK TFR A0 |
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(v) af s foop: Rfen wmee =01 fgot <vea)

o7t TR (@ SR B @I SreiR 1 Fifew [oome ¢ 3R Wt fofd I A |
wRIw @3 B geirelae 2w wd, a9, CNEd, o, St @R TR FIE 9 (W
oA B9y gorefie xw afR fivg ave wew fivgre sfae =7 e oreza Rfew g
JIE GHARY FCI AT |

b) @ ﬁ’j} (Connective Tissue)
AEs 1 PieAeve BPre AgF (Matrix) Al GefEdeC (FH G2 (FIET 74
I A G2 e Fofars st By aus foq w71 72

(i) TRq @ee ﬁ’ﬂ (Fibrous Connective Tissue): 92 ¥FCIE &S B R
faes coiffie e Qe | e e iR e gate orge ife ol T

(i) cefotE @ ﬁ:"ﬂ (Skeletal Connective Tissue): (A(2d SFGA FISCH
sl g ol @res By Tt @3 By viees wEreAd ST A6 T |
e TS wipfe «a qre! (MR | et FBETT GIR T AT IR | Wrows, (NFHS,
TG, TG 4T (TR AW 8 WG TOTEe % 9| [fon «@ma aewaet
Tl 071 At Al Aegfen IRl I 1 Natwe fofere coferbe @es 5o
VHEE 2 | Q; (PINEIR gaR S |

@R (Cartilage): (FITEIFR G LHAR THAW CHEIBE @S BF 1 Neas w1
@ JICTe o1 cpreme facx tofer

Gfe; s TS 4F0E 7P, ©O[F IR SANAR GBI PIAdioe B3 | G ger
FEACAN-GOE AW T 0 AT qrS! Wi FT |

(iii) %=1 Q@ET B (Fluid
connective tissue): O B3 gt
o | g Rfew ¢ o g
TS AR w1 93 Bopa a4
<, @9 feray I GR 7@ WG
g R offt a1 e (ies
g 92 420IR, ¥ W= TR
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G ¢ By oA

TW: T G AEE FIKY, HR AN qR A oF @ee o1 «6fH, Bt e
(e g P eRifEe 2w 8 Teredi sAfeeE wed (7w 1 TR TR 2T AR
@ SIFNAR S T I | T SAMIA Ffo— TP IR T | T8I (Plasma)
TEA O G, «F R FE T | GF AW 91-92% WX #HifH @R 8-9% weH (& 8
e MY 1 ORI Toed [fon @ (b7 @R Iey Ml AT | TR
o atq, - (=ifes 7@S(9S! (Erythrocyte i Red blood corpuscles Jf RBC), ¢4©
TS (Leukocyte At white blood corpuscles q WBC) «3R ®9b{&<! (Thrombocytes
a1 Blood platelet) | ¢iifE® F@OP REaigifaa ity @=fb cTirere @et ACF, I &
F® = =¥ | el efreas st 38 2@ @ SfRRmiiRa @ oo Fw @3
e [ e afsem e 301 oS TBIAST T RS 0 (0 AFfoot®
GTH G (T | TR (@ IS RS CF© TIOF! AT | AP 7 Swio

foq 2.22: [ifew warme swol!

AW w2t 7 1 W TG 7@ [ e wEva 9 =@

Ft: WamiR f<fen Bopa W=t ®iet *AE (Intercellular space) @ &R 2Wid &=t
T O AR 0 1 @ (RB AR T FeRe W G AEm AR 16w
F(F, WS AbPew (Lymphatic system) 3031 | #T ¥ HIRY N& Zem 0H O
i1 g7 g oy @eforaRl @1 A, e AR (Lymphoid cell) 6 1

(c) coAf# ﬁﬂl (Muscular Tissue)

IR VTG (AT tof FLCFI6 8 @viiRerdite e gaea fBopess e fBop <eem) woam
! 2 RS | (ARTFYCAT 7Y, 7o IR TP | (PR &S AGAG (SIAIBPI6!
QTF, SIAF (GG (2 (Striated muscle) 932 (CRIRAT TGT RN ¢Af% (Smooth
muscle) I ARTFR FTIOA G2 SAFET TG ead [Tox @ret Sgsier, verw e



Obr EEIEan

afzs cifdt AR
o 2.23: TR w7 oif¥

gored Afiae WO | ORI, M IR INER fofere it By fow wwew, dfies
i, atafore coifft @ et

() afteF coifH (Voluntary) 3t (SR (A (Striated muscle): €2 coif% aFg
TR Segibe 4t eiifee 21 aftes coif¥fGope casjeen weils, i@ ¢ ey
(OIS T | G YIS i fefFarT M 1 @7 A go sieghe «wr epifae
T[S AAItF | @ftess ofdt wereT® FeEms AT | BriEaet: ET 7 @32 A el

(ii) wtAfe=® ¢A™ (Involuntary muscle) I W A (Smooth muscle): € ¢t
fOopa S1eCIon @ ePTed Afie IRAT 1 @ AR (@IRYCEN WP WFhed | quad e
G A AT 71 1 G&ey @ (A Wy o1 70 ) St Aifions Feife, RS
Tojiva &lfbiea iAmRR Coif¥t AT | Al vif* edie MRe Soredi Sl et
A T | (T AV T AT T SISO |

(iii) FICTF coif¥ I FAM (Cardiac muscle): €2 it WSt Afioa z-fsg
@3 RO <A0TR AR =¥ 1 92 BpR @aeeet Ferple (Seaeo! dftes cf* sTet),
RifFe ¢ WeEe aeigg @ B (FRYET G THRHENGE & (Intercalated
disc) QUTF | TR L6 @ & 2T TRAT 771 we ST oA 1o v
if¥iF TCo! 2ETe IS SAtRe K TCot | FICAT (AT @R LT NG 247
T® A | FePNed K T it FfEeele eghe ¢ avfe 2 T g4 %
! Koy =7 e Yga AARe 1T 2o Fiftas it qwb! WS «ffere
TegHe 8 ePfee 2@ MRT 0 7§ HAGET eifea 375 aied
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(d) g B (Nerve tissue)

(TR RO AT (I fSa At JETeEaeEn
93w [y By W s 7Y By Ry
oam e ofde 1 @7 om 7wt cormat e
I WA Rreieeny sivme AR 7Y . R
By AR T TR, o, p, .
5% Toin aed F@ MRR e wPerw
I W@ GR Ierw [T 9 Pre
S T IE IR WE 1 GO W g
Caea foas @ew s, oMz, (@G35
aR SHEN | oA (P REIFO @R
SFaPTRE | (FIET SRS NBIRIGH,
FAGRT, AT, relgiEe @bgam
@fRes e w1 0 oaw Keifers =x =it
GNF (TG I | (TG (ACF (@ MM ([ T, ST (TGI3B 0T | (TgIRCoF Het
T A (AT 2O AR WSAEH FRR (T 936 o9 IR ~wS| AT
(TAGIRGA AR TE AT, OIS S 071 | G316 SaTq 9fb Aq S A | 2494
wS FSam awfa WiFw @2 Aw@aba (@IgRGT W @ FPIK Ade @, o
T (Synapse) 9031 1 PipioieR W Mg @36 Moaw (e Smisiar =ia<e] e
“Afsaiee 27 1 AFHP T e I TPore (A7 FW IR TPew OITS AS! (F |
Twen effite FRHP S Fea®d (Memorise) IR (qed Rfow weiw e e
A2 SRS T AT AT I |

wRfSRITER 4

GARE T G0 e 5fere EitR (7 SiNEl QN WPerRd Wa v 2o JIZE
Faee A1 qfs A T e Refie TP WE A G W AW eiw
TFETH G0 *olee I T AF | OB B @ Fow 42 MY ety wwe
G AR Ay AT a1 T8 Mot T T TR FLCA AN @ ICA
T (PSR IIQT I QA6 1 9=F abre B T @ a6 {wS e v w
WOl (@A I T AW A1 AT (@I A (7R 1| RASANTSIR GTT (@I At
IR 2SR (@I FE4S (73 1



80 Gt

2.4 A& 8 OF{

a3 I 3ifgs Bop fca toff =k «h! RS e wace 1w eifdmezs sfera
o} (Organ) 61 | AR (I STt 42 A GIIEF FwF B AT qR @1 e
CIICAT 1t (P TS Tl FACS AT 1| (MCRT TOPTR TN QIRIRRATAL (7 =1 DA
T4 W, SIS TEHSARW! (Morphology) I 1

GRS NFIAR. GERCA & QTR | (51K, T, 7%, o, Al MA— @oeen s
ol | R LA FHCY GRISGIET @ = VeI Qe $ 28, SiE
JfzgeepTRT (External Morphology) I | &IiF QIR [St@a Setojret Fwey
GRS @ M Ve aEnd 9 2F, ST Tosaei@d (Internal
morphology 3l Anatomy) J¢11 “ARReR, fCeredly, gfemm, W@y, efis, 13y,
R, A, T, @, WP, fEqrm— Qo TR WS Terealt @t

TR (foq vw fde 211 T TmEs SESH SwmLwy srEd Gt qed 7@
TS APIATENTe Qe fey fFeifie St 4 2@ |

(a) Afa7iTew (Digestive system)

@ oF WA, AT, CIEd 9IR WeATey Apiest i e wivs | ARy
o ey o e, I (RS e (digestive canal) @R (A6 &Rt (digestive
glands) | 3fe®, JA1=T, @@, waie, i@, feren, 3o/, @@om A ToE
a2 e Fw ¢ifSe T e TqEe aemaf, g a3 S oS afer
ReTR Fiw 3031 @R afed e w1 W #Ree T=Iwe I

(b) ¥TTeH (Respiratory system)

AN, RE, ST, QR TR, JeeeE, WHAGEHAZ qR G FAFA e
RS e i | 3 o8 IET Mg RS WS AR @ 2 SR
AR TR G *Mg T I 1 @ Y (2R et JIw TSl I |

(c) ™ (Nervous system)

(RA AR 4R oo Tinloi1l el Tl R 7 I Toigg effsferan S wa1 R
SEd IS | AP, JFRIPIS qR IR {Y Fw Fgew e «riet }wdsn gyew
AW FYSTET GRS (B T AR | AR 4R T (TRA AR (Af¥F FI&wajeen
farme @)

s
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(d) 5™ (Excretory system)

toft =1 @R qE ML MYFTS (MIRT & FIod IR (MR (S [RMTT e
W MR (AF PR qLEemE q65 W Fem s99 Hwiow @o afen I
@ OEd AR @O Al e 27, ©itT ([{bTo" I+ | GIEG JF, GG
T, «3fb WA @R @B JEifer (3T M IgwEe @ on ofde )

fow 2.25: Wweicey fen omg wee o

T-u, HRR@E- 5T-307 @fy
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(e) &o® (Reproductive system)
WIS YIRNCF RS T (AT TF AT &) W% ©F e (D5 T ey o
e s (@ Yy 8 ) tof v «ft g ¢ fny «ime @t i afSe ==
TS SAfFTS IFET TETSET WY AN 2T TS AT I | AN AGAS
WY eeifon GF ST AUTE | WV GFforel &ifh | 77 TEs R 7 deTon
IR DT (2 B oo <IF |

(f) ¥9°% (Integumentary system)

R AER e (@ IRvaeial WRae S, Ot §9 A 5l (skin) 11 795 Fa
T AT U3 §F (T AR F0F, 2T WS G2 FAGT PN (T T I |
ORS! (CTF TAT SNF (AT (oo Feaws I

(g) woswal afe® (Endocrine system)

Ao FesET MFER A TrorFa A Wit @OTF AR (A TS wIE = I
0 | AR FAF G GF (@I WS Jife AT A Wy 70T VYW G = QA
O TSI, JLAEE o afRia ST areswar afkey oAy |

2.5 SYAHY TY

@ANE IR @ o, (feREny Ie @ vEared 1w, 5% onf QR
frFfitrr St SqAHY 7w G G AFEA TS TR | 97 Ry ©fS
FE (I TR 3P I FE R 1 (SR FrwiefoRne @ @i g 1w
TECR, OITS AER AR @R T4 g (K JPA AR | @K A% T/ A
QT TG I0E | ACEG WA JERGH JIRT 9 W @ QYT (W, O 24
ErEedte T!) AY[AHY TG 0 | ACENS GYIATS T/ GHEES, e AT TG G7R
e SgIrwd 79

2.5.1 99 994<#®4 ¥W (Simple microscope)

Q% QI I T SAE G Y8 ACF, I A qI0 FIBA Co& NI N |
Q% I EOC& Y61 fF=t =it A 1| ~orge eva e srgeie @3l enigat qweR)
Fo(EY T G0 DIl 76 @R OF JIZCO P 4T ARIF TP AT AUTE | 93 G
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' . N - V. p——— . L —
Bt 2.26: G0 = WP T |

(71 I A GTEPBT G YR GO LA GO9I (0T IR I | w7 &6y
TS e feTiTe T 9w IE ¥F I W @ Sfer o 7=l wifte,
Ao AT 6|

2.5.2 QAT A4AFY T/ (Compound Microscope)

T TR T oI I FACO TW ©f WA g @7 RiST st aiw coew
ST AE | G I Ba® 7% T

B5®: Wb @E-9F 89T TSI G SFF (4R

Gif: BIIC-9F BT e I WS @l 10T |

@& Bie-a9 e e breta sret wieifba w19 (e
cow: -7 6T STt Go® A AT

I B8: 9w I Toitaw el GFH T Tt IF GF2ATE W G2
AT AICE GIGI0S (T FANCA ACF |
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@raH ¢ wRrEsve: M6 Bow fwe e i wefices @efs < e
foaft wRTebe ((=73) AT ATE, IA- @ AT SRS (10x-12x), T2 ANGTT
RGBS (40x-45%), AEEA SN SISO (100x) | (FICA! (AT T(H G ARS8
G0 TRCE0O AT, ANF I PPl AMSPOS (4x-5%) |

Tz I Berm Sotaa werd «f6 (monocular) at 96 (binocular) =ngf* (¢=77)
A AT | @7 G et ALRAS 10x-12%x T |

FIZA WOGHFBD 79; @5 @b @b <1 «fbee ewa chwee @I ST NG
RIS CFIOSTR (TIPSR (focal length) foeta At 2w (et a1 «féce wemedifa
(R CBTer o™ @R 72 W6 e «ff e ceieieTa ST st a1 24

od 2.27: T ATARE TYIF T [<KISH 9L
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Gy 8 oy 8¢

@R WEEFBES 9: «ft ¥ T T @St IR CohEE GO AT G
HZCLF IR (PP [ACeR foora A IR (1eq I 1 «fbre o= @RIR CHreR
eI e w6 e aft e ceieTeT e Wy 2

HACo& CIHFIN 8 FACSHA: GO (NI ARCER TIPS FB! SH-A FAICH T7 @2
qF AL GF FACTIT TN ATE | FACTHET NG AF0 TP A A7t AU @6l
TORT A FACTHIES SO ot 4 ©f fadias v

I T ([9-GF (P0G G0 AT O A, @ (AF A FACGHANES TG
et A v

@i 99rFe e IR

A I AIFTOT G I FACS HIZC NIFAMNER Aeeifee e «afs s2itaie
FACS AJ | AL, SFAID IO AT T 2(F IC© AfSThere SiTeneary wwelbg
2R IRIRT A FIER =NICTH TG aAfeThre o7 1 wF W Faw A B worsma
e o R Tt A, s Wy G g 5 @ wRefs At w9
(R S WA fF0R A GG fes 2@ 1 @FoFT @(EEN (RE e s_eesibres I
NGHRF (157 712G AR AT FACS 20T | 3T YU (T SHOGPBETS P IR AR
FIEA SCEPHNS F YA (AR YO (@RIET Are @1 @3R3 B =ifore
ST TC3T (51X (AL (TS T | TS TR SHCSIBIND 3P YR (TS ;I
VAT @S W SN, FIIF T (TR T 70 (G (A AT G0 F00
TR | 2T F5 2018 AT A T TF T | @F GIT WY T (AT (B FZUSS
FFE W HTT | I TH “NSAET WaId T, O G2 g et M et
07 TH SRR (=737 =94 A0S ZJ |

Cﬁiﬁt(staining)

@1 3 B wiTel Yoae 37 G (W (T2 =W, O GI6 (@ Ty MG SR
I, ©IF (AF At Feq e Fat Pifeet @ Jm g sa [fon 8o qoy,
O W GTo By e €3 (Iw A BT qR T4, WS (8 R MR AfFshffeer
ACHTF O TP R SFS emi e e Fai T | oere 0w a2 7em fgw
S SO I T I8, TS Fea WY ROy 4079 (17 {6211 (s e (et e
1 wrwiiq @]l G WS (it SAmAE (@@ afed 201 G2 I FIZT GHIAR |
@R qGe Ml T EEEL T W, GIYEE 96« EeA (stain) 6T |
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2.5.3 3037 w9q ¥4 7% (Electron

microscope)

e o0 T95e SueiE e vl I%
I TE, °T @ Fe Kl = w
TA | RS R 35S S R 4/
wien o @b Py wifet T oml
TS G IR TR TG | AT A
w7 W 400-700 TEAREET WY 4w
S} JA SN Wit wedte 200
iAo (i TPt o e e
Raf¥e oo ordt g 71, aw=E oA wRp
[WYE (R Y e G0 W AN
A T WO WA T A,
FEETE o ARG o we g 9w
B W P R AR A SREEgieRs

GRS SIS WM I Gral TR AL @ T TINTA S A S
e T el IRTT T, @ AT St Il R SR o e (it
TR T | T o S ey TREe T =R offe e, 1 Sonie Qe
Ao TRz fre o, BT ey oi5, wens ARw om W @ e
wwide =5 et T T | X AN T v ity 99 o el v,
BITE TR (AR ) MREIEE (clectron microscope) T EAEH SddEt T
T o, T et e e o R atm R it oire AR A R
e o Sty g ST FEkE & Tt wRee v o S wfie
1S T T, FPEEIER A A T

@) v

i : oAy T TS BRW el (cEie i) <ifae I
eivamea Boim: o, @, wils, Feiw Pis, oxs o, o, R o wgEe
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GReE 8 oo 81

e | (F© M *Teoitaq Soifder (ATF AN §F7od Q& W Sb e[ sifvce @)
IR ofeTa ARCT ST e A Qe gaved g M @3l offdweia =i3res 8o
A | QR BT T (ot faifa Wew ©ig ©oiw Ritw [ Foig e aid

AT @i ST T TwTOrTH Sfee® (Objective) M 74| SITOIIT,
Ao (FIRLDITFE (1T (TS AT | G SHHFTOPTe Sfwers el (1 &l @i
AISE VARG (ABILE, (FRIRE R G2 G(B eI (7aTe it @3 [
T (4 oI fog Aol e e w41

@ g Fler

IIF : qIIAH JoEF TR AifdeE (@R sfww F90

AW Coiwie: TYATe 7w, =3T, FoF oo, goil, i, Fiesis, e we,
IR M IR P S (P RIS TIAHARR #Ab Al @ i

ARG : ISR *FLS A AT (TN A HFCEAR SATH (RE TIAAGR 25! #ffsf Az
9| QET @5 (®B I (@ G MBS @0E 9= AR F6E v M AiTe
TS AT AF | GO [Fgmt (e B/ G FTeT @ we | I15 i
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o (17 ReEtTa Fe Yt FACS AR

o PN ReMEaa e3iaren 9 Fare AT

o IRCGIFET G FACS AT

o RGIFER AR I e A7

o TR WRGIFF @F e 13g [ums F9s 911
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3.1 (1Y f[Aoieq e oI gFEren

(Cell Division and its Classifications)

AfSfs Sor @ i o1 «fowg @i e @Sl e G 97 =1 R
TP (T TP Gad @36 =ik @2 afe g &%y @ @
TR R GIoug @ W AfFs, ame o1 =0 @@ (unicellular) &R, @
geoi, W, gemfa T9in IR G [emeE gmEe g3 @
T GFCIIN G TR | AR IS G G @ few e | aoie <= =
IR (multicellular) &K1 W9y, B g, o Wr Tof &7 @ @b @R W@
*fge | RemmE qfs I “ited Ppale 96 G @ @[ (WReM I fg Tw)
QT | G WY foTg (I @ Komm dfenn g @ @b @Em b
AR MR % W1 AR @Y Romeee Towg o ¢ & s % 2@ e
AT &F T IS I 6 AT Srwees (1 fereeTw (cell division) WigTN
(TS TR I TB AT |

o 32 el @n Rewm afFw ww, WREOR (Mitosis) @R RIBE

(Meiosis) |

3.2 RGP (Mitosis)

@} @R o dfiam o I e @R @ rRks diean Reg @
7 o7y @i Affde 7@ MR FefFe gwar [Reifere 77, dm siweiE
fAefraow dfelt @ame o737 T [Refere =01 ARGHEems [effers =7
AL | iR TRGIFF ROt (ST QI qR SHS) (P GICATHN R, O
DNA-GF #Afasel ST At | Wy @ AR 932 A ©f 77, AINAL DNA-GF &
23 T SeTey (I AT T GF ANAe [ome 1 @3 [owm aFe
fTefFarTe QRT (IR (somatic cell) TX AEF IR RO T (@I 0t
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fgncs 9= C, Sfem

(ii) 215 @ %P 5&F It C, MO (Hatch and Slack cycle It C, cycle): TCHR
k@At M.D. Hatch @ CR. Slack (1966 31=) co, Rz &g «fe sifoota wifwsia
FEF 1| O3 AfSHAT 2 =T Wi ZE 4-FEARMS T ofibe e e, a
Ca fooe QA

C, Sfom @32 AL Yt 8 F[T bF R FeIfen vF AfIfeTe 2o @ I 1 C; Tfoma
G C, BfGTH ATETHLCHIER T QM @3 Beove Faone @& 1 AgRes vat, &,
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AR AGIR AR g AT oA @R co, T R o &y
raTE #eT T Wi | S iR e Wl 1 I et
FqTY T T, CO, MO TOFEld &d™ FACO A GR AW PYeTACT TeeiaRe
W g Ao @GF WET 20T, S G AT WL AETALETT i JI7e
W YR AEISIEER @, [, I @R @Y ApFres. AATHCEIS SieE
| W PR W WIEITS ARSI ST 27 a1 93fo [ e oo wieg
“AfFe AT AT T8 @ T 79 OiER At aofes @ue i
Aoy foeaam YTSEN T6 T TN, @RI TAMA T TH | T ANCPIRCEICET
QA6 I T | FAIYFTS 400 nm (ATF 480 nm 92 680 nm (TVANGE) Saeitng [MFS
TS HACAFIHLCETT FICHE ©ICeT JF |

4.2.4 ACNSALTEICT ISP
il @R (FICAIRE RENS AR wRe doe dee i el 23|

oo fog AT G fog woredd | derie BoifRfs, weifafs, «fkwies o2-
QM AEAPREENCET “Afawice FI-@F 307 A | ASRFYCEA 2R

(a) AT FORFTR
(i) ST @ TP IfoT0y AT FA @R |

(ii) T SR-AHRE: I TIR-GHIZT RO AT AfFA Beice AT 1 @
AfPT @ AW YT W O I TR HHRE @t TR W AT | ATASCE
T TR-IHIZCG AT 0.03 ©F, [Fg @ afeam Sfew woaat @ ot o1 T
TR HIRT IR FACS A | IR IFNSCE I TR-wwEre sifawet I strewa
AT AN (A0 ATAFICETCENT AANNS ([FqC AW | I I Oie-a3130eq sAfawet
7 @ AR @TC ¢NT ATS (eTTeret B (I wEgs ([0 W @R a8y I
A ACEAFALHICET T I

(iii) SteriE: AENFAEEY AfFTT S [T doRkeT RER I 3671 AaTe
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s i) Siefmat (0° GEPm, 93 FRFIR) G2 9fs T S ay (45° GEPRIER
TATR) @ &l verce A 11 AT HeeEEd afem s AR Se (optimum) Sres@r
TET 22° CEREA (ATF 35° GERRN 1f® | Siowa 220 GRAPRIGE I I 35°
GRS (@™ 20 ACESHLCETCIT T T T

(iv) =i FACERTTERe AfFay et tofva Sme o, * [REiad & e
H+ (QZGITEH AiTe) #Aif (A0 AT 2ifSg 9itfe g Jaaryd TRieiws =ife
QI T T T | T O (T CO, WL A 7F | wfefeg “fif wiofos
P QGRS AgHS! [RTS 0 ACAFHLCE N4 JCS AN |

(v) O ETEE: IO AT TG @CC (I AEFACETET Y9 W I A
IS g T (I AT IALETNT T ([@0C T | O AHTRAT AR
FACATHALETS TP % A |

(vi) e WS FRIEER A4 ToAead or AREIET 2 WA | @RI
weAffers ool (Ficaifre e sare AT =, T oSl TM W W1 e
BTe @7 AT TOIK FE AEPACHACET Y P I |

(vii) IS “Wid: ISICT GHIRIF, G AETHIRE, s I @It [ i
QT ACETFACEI JAS WO I GFIAEL I TF T

(b) ToFedld ASRIITAZ
(i) i@ @ seiE 2fSoid AitED F4 TR
(i) ~IMSIT T © MYt UTFAIT B ASl W2 TN I AT (FICAfwcera »ffaster
IV TS 0 ACEAPALETS T ZH | 797 I A A0 FIRAATEHF s @ =71

TITA AT T @ AT 96 1 2roiq Tyt @ 20e Al
QM =3

(iii) =T AR AT DATIAT *FAT AR I A ©F G TN W@
LT | [ 2o @ *Fq T 27 I3 AT S TR 27|

(iv) BN BT TeiT AETEFET AT @ I @S @ AW
e, T ¢ &fFA ABFAN et RO I& IR |

(v) OTHIZN: AT &y O 4Fa aenwa e 27 |
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4.2.5 QIGETS FAPALHICE P79

SHcaietec R fRoga SR el taw el [ o Rigwn R e
R IR W CTRI IS AR | 06T A0 SACEAD! (AT STCETFHLCETER IS
Toeif vl 1 Regegee @ Rigaw gies! 7% S @i @i e @ e
(R TN SR I wfelRe weaeed |

S Mie T AT I | GG AW TfHR ACAGHCHT A Gt armaf
*fgre AAffie @ UTT N T FAS A | (@I AR o Feew qy evge
A AT 1 R AW R ore, 6, TeE, Wy, WigA, gy, O e q1-g awd
IR A (@, OF MRL LOPF A ATEFONRT FL® SEn (AP (AW A | IwS A7
ey e difige e Sfetrd Eoiw wifeird Meahie, WiF s Bfew @ i evge
IR AP 2lfeTy | PIea =1 T, AN e Tfen @ 2fifiq AW evge =X
AEFACETCT TG | AR Sy T, [N FW 0, 8 €0,-47 AF wgoire
THE ARG ST @ [ow SRt i T A IRCS A HE HieE
“Afai 20.95 ©19 €2 CO, VI Af 0,033 ©FH |

sfR3te Sfen ¢ Afi7 =eike I IR QRAIEET G AFCe @ o WEE Afw
Heie i APTe 2 1 G AR SIFON YHra IYATH QRGO G Fopd X
Towd 1 il &I, T W9 (Bfew ¢ o) T AN G PiGA vAre AT | P
ST &KX 0, 4TV I @R CO, % B | (I P 2if 5ece YPE AYASTE 0,
PO el @R O, MW wifve @3t fre | oy s Sfew siteesiersmd efeam
YIS (AF €O, & I G2 0, G% T T Q278 NS 0, 8 CO, WFA A%
TS S TR | O TS SHP JCH I-GSe R/ I T IYNSE @ 9o WG
AT 75 REFF ST (7l TcatR, FIC&E SINMACE ORI AL 2T 1R w5 (1 |

VAT Sl STARIRee ATAPICITCT T2 AOFF Al AWIFOI oaaie | o,
TF, PRI (@S AR, @, T, GEEE, 19, A99), 8T (N PIAIR,
TRfER), G S, (A5, T a9l Ofen (/e Aew W1 i AeINRCER
TO0E NeTerel W1 29, R 2@ GIeeiR | oAk AR Qeeited JH0E
e o aPmfe afear

Ay ©I-] ¥, Wier (A0S A 5 R =g @t 199 A oS 7w, O @i (Sl
BRI e foe 1 1 @i Sfew sAiceesiecsad efeay afeee tofd wta 2 =30
QAT &G AT ed Weaiee |
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e AR AflFTm e weifagdeq A
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[, GAE, FIKEI |

A%fS: B el RBiE 48 B Ty
GBI (I A @R TTe 20 @ Aot
ISR T TG | THII A Ao
G Ao GIREI T e IIET IS
i wige @ fo+ e wites face 2@ aw
@ ool e Qe FACS Al A1 =0
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(6-7) TT 7 AR (AT “TeIfbT fore @ St
Jie Y@ & Aiface s N P 0o
R GT AT (IR S &
95% 2% eI i Tt 20q, Towd
T et [ =71 @3 xR Arefbe
EEIRE (AT 9 fifate @ A wiwifes
B0 GRS T(F | YO GG Sl SIETCRIRCE
o A9 T A ot T e G35 B
WA G et @ (695 Beare [eiEs
ANfAce @R o fre =@

o3& 4,05: ATAISHICEE iFa

S aeffaades Ah

T WA T (AT TO@ WA (72 A, “Mreifba s I ew s
o Qe A AR SR Qe 3t e @ 3 B 9 9wt IR

Fire: cfoae R I TaEE WY IR [RISHT T cfesig |e b A
@ 3 T 3 G AR | I o ey WS W IS (A>T AR A
T ATO @ L AR T 1 I YOS 2P T 1 | OISR 2Pge T
7 I e WS S e gacd [Kiea I T oy @ 31 e 7 et
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QIS a

I A g HAreibe wge wee e oo T @O A IO TR
TR GTS ANAS T AT O (4O 40O & e qARZY |

Aol

(a) AT *7 B *IRfo @ @ fFg AT &0 oI M R

(b) FICT & G FC® I (T OFF ¥ Tex e 2t 0o 1 A
(c) *IAT! BETFA FAATE 6-7 WB! *Ld 5B IS TCS A

(d) SrETCIEEE Sl o T T FIHAE Ot A (RSTIR SITET |

@tﬂww

Jie: A dfenw @i aeifagfen samwh

A ToAFad: W I Ao SfemE T T S, wesiRE, s
w19, #fff, i3S, G35 B8, M T, goiF, ke

wfS: TR e Sferm «sfo afa ofel utm @7 sgm ST Fve @
Areifbce s fifas ~ifce i Tate 2@ g2 A e sfreifbee g
WETHIRE K Fare 2@ Towd T Aot [l 7w 3w Aot g siifire
(@ A S waee garcs 201 qHoa GOt & SRR P F9ie TN
STapite ofef A1 ey (655 BB wreiaiee W=k “Aret A (556 Beacs f[etean wiifice
@ oot Tt 29

AL ARG T G 7 (R AR AR (T TS G2 At At oAp
QY I T TR |

Fire: @I AT @I IS AL AEAPIHLCETT NG *F 41 2FgS FCAR |
A T AP PR (FNA A M) W AR PGS T | I L A
foet e Aifen T @ W [t 4 A @ IV T TR

AoFOl: WA Aot K Fag 97 FAaH O 5t (eI it |
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4.3 P9 (Respiration)

o @fire coiNat Yo i I I GIR PIAT FE (@ R JHOTE =7 G=R
@z MR AT, G TP FLH7e TR (SR | & FGIH P AP 8 G it
oA ! US|

A9 T *RT A T AR W (iR @ (¥ @ T e S
FCEAFALEHTNT TR Tfew ERafers ==Fa1 wrelw AmRgR Wy = #f¥Fe (Potential
energy) MY I AT | TR NG AOS 92 (FHA 8 Q9 ©IF QA AR &
AR I FACS AN A1 PTG @2 Rife =g v = (ATP)
RETR ot | = @ Giw (Ko ka8 Fitem &g awemy =@ Qi
iEer g wens ey, Tt gk [fon tar «fie Pifte Tt I3z
T | SRR AR Wioe @I 2T (Ors e @it +f{es =7 q@R #td wifss '@
IS =¥re (ATP) FAFER® T | iy @R QRoes dfelt @i e 24
TBIZ WP 5oCe A | O Teri IdGe oece (41 8 ~fofd TS, weples e, 3 @
Fitsy wge) P FHF 7 A Q@ AR (@I ARGIEEN ¢ WRGEGITS
P &fF TP W1 @ ER-ARAS 2P TRz @ AR Wi IR A
T e I @R #fF Ty IR

4.3.1 YA AFqON

WS Y SR ARSI fofers Pmee goid o T8 21 EeE TR
IS W 8 TINS W |

QIS 3 (Aerobic respiration): (8 P+ &fSTR SfFTSHAT e 7Y R YT
g (=, (2o, T, [fen «wmee e «fte) sMidei wifs® = o, H,0 «<e
fTo@ sfame #f@ Teoim I@, OF e P A | TS PR 20 Sfew 8 ¥
Reifee P AfFa | TS YT ANAF AN GFTF:

CeH1206 + 60, OR 4 » 6CO; + 6H,0 + ‘T@ (686 k Cal / Mole)
g

RIS P ST 93 &Y LI TRt wifdre 2 KB 6 WY CO,, 6 | A @R
38 ATP By T
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R0

\

4ATP
2NADH, s afo

CO; <«— i > CO;
if3eIEe (dl-q > <— if3BI3eT (-9
DI G- A o
(S oF (&I 5D

2C0O;
2C0O,

| €O, +if + o ATP + orPify |

fomr 4.06: 7A® W el
SJ1® Y79 (Anaerobic respiration): (@ ¥ & SfHreAa HeiFAfore 27, it
TS %P T | Adie (@ T AfFIT @A WA g ARFHRAT AR QIR (FIES
fooren @iy e Wefieged ke 2@ R[few ot tog a (AR aiecres,
oo aie Bepi), Co, ¥R AN “fard *fg Ty IR, OIS &S WA I |
CeH1206 ﬂ, 2C,HsOH +  2C0, + *f® (56 k Cal / Mole)
sk BT SCPIRE

@9 W g AR @ JFGEEL, TH Tojinre O=_s P W A |
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(a) TAI® PR e It
AT 2P S KIS BIRfG Lo PN T 1 GroeTE aII:

g 1: ARCFENRPE (Glycolysis): @R &feTy @& @Y P& (CeHiz06) RFEH
e e wifve 2@ 2 wq Aigfos @fte (C3H,05) BReY Ca1 @3 4itat 519
@9 ATP (99 W W2 99 496 TW IR) @2 92 99 NADH+H* oo 271 ¥R afeaq
T (PICT SIS LTS T 11, OIR PN HMS ¢ TS TOF I PACTAR
A~ | FIREENIPIER RIS (e LGS 9 A |

Q% 2: WFBIRT F1-q {B: JREEAF Hw T A4S aq ARgeT 9Fe
el [iea (i 2 FEARMS 9o a9 wWifiGiRa @  Teids-q (Acetyl Co-A), 9%
99 CO, € @< &Y NADH+H" (291 NADH,) Besiy e (ardie 78 wq “ikgfes «fie
(AF 9] 99 SFEIRE (S GTEIRN-9, ¥R 99 CO, @R GR &Y NADH+H* T TF) |
@2 4iolft RGPS T |

g% 3: @I 5@ (Krebs cycle): 3@ 294 W Sir Hans Krebs @ 5&fb
qIfEIg S T A @ OF 9 A | @ A WFGIRA Co-A NG FAICS 2t
A R @1 5GP AR IR | G 5 e iR NBsigaics Heefbe 211 @
7 @3 99 WFABIREA Co-A (AT ¥R 9Y I TiRaHIRe, f$q 99 NADH+H*, €F =9
FADH, 43R €% ®19 GTP (JACAIRH Jizzoices) Seoiy =01 (wdfe v =g @iifibiZe Co-A
(ATF BT &Y CO,, 6 99 NADH+H*, ¥ &9 FADH, €<2 9% 99 GTP TeAH T 1)

g% 4: 3=PHT &S W (Electron transport system): SARR foafb wiad &
NADH+H* (Reiff'® NAD), FADH, (R&ife® FAD) Besf =7, 4% 4t 1T wifde =
ATP, i, To*fEa JETFET @3¢ (25T Teom 21 T% RPN SEFGET TERa
gaRerEd Wg) M 21ifiRe 26T I @ g emiv 1 @12 *Y ATP tofare Ize
T | AT A9IROw NRBISIGAN 7euoe 77 (fom: 4.06) |

JER (SR (TS AR ([ TS P ffgqT @ o9 e Twdfqd wiive 2w
S0 = &Y CO, =H WY My @ 385 ATP B a1 Feba BIE GG (et =e=:

puCER ] Teofifre g - e Y 5 Sesiive

2 99 +13gfos afie 6 &1 ATP
IR 2 99 NADH+H* 2 99 ATP 2 99 ATP
499 ATP

R0H
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2 99 SifTeIEE Co-A 299 O,
wiBE Co-A | 299 CO, ig;l AT | ¢ @ ATS
2 99 NADH+H"*

499 Co, 499 CO,
- 6 &9 NADH+H* 2 99 SifBIRe | 18 &9 ATP

2 ©9 FADH, Co-A 499 ATP

2 99 GTP 2 99 ATP

G5 | 38 &Y ATP+ 6 &9 CO,

199 NADH+H* 9t NADH, ——> 39JATP

199 FADH, 299 ATP
199 GTP 199 ATP
(b) WIS $HER AefFre gt

WG 4ol oIt YT 70 ACH | Q1o vib 2e:

Q1% 1: YLt W T €% 4T O 99 FLFrE (AT 7R 99 “iRgfeT ufe,
B9 99 ATP (49 0¥ U2 99 I929 X T) €32 72 99 NADH+H* ooy 271 i
ATSSTS @ A Rl e $H ARCPERPTE wgge | o1 ooy ARgoT
aFTe gt “iest Renfee o T 90 G=IS YN JePieers W e qOB- Qe
facaoet <=1 =7

g 2: AR wnifcen Regd: MG w@fee qFaReR ek
*iggos wife Refee =@ co, @t T WePRA 9 ¥y e wWihe
Ty T OTRHE REEARE Tesy [Renfee NAD (@dis NADH+HY) wiffs 3@
@ 3G, (@it ¢ =g e F0a, ©f I[RTe W AiRgfor Wit = A
e A AR IS SRAMETR & | S, SIS Wil 2 afebe
FACFIRCETNG B A | O TS PN (LG G §Y LI ARCSRPTT 45
2 99 ATP *iheat [ |

4.3.2 P 2AfFTT LORFAR
P ST AT A GIR AOFeld THFN 20O AT |

(a) RT doiRT: AT Ao =



ke R

(i) SieIEl: 20° GERPRIGE WE @32 45° GAPRIGT S2lEd SIN@R 24 T S
T | AT G TGN SIANET 20° GTEAPTI CATF 45° G |

(i) =fTEm: e P AT «fe wiffe 2w co, @ H,0 T w1 e
GIECHAT TSI TS AT (FIIFINR HoCS AT 1 |

(ii) i e «iff e o= feae =eRe @ g aore o9 femt
afefag Hfag Tofefere Pom afeat Tgize <1

(iv) ST P FIE QER LS 208 91 7 8 g @@ e Soffers
FGTY (AT AT 0, &Y @ CO,, T T Q& A I P T GFR (0T I

(v) I CIR-HHIRE: IAYCS CO,-47 TG (T A P T G I 7w

(b) ToFed HORSF: TOFEdd ASRHTA T

(i) AWE; P ST AwEy (P ) csoei #fg, #Hif 3 co, ffe v, ©i
(It AR A 8 477 W 9 fmwme seg

(ii) SRTTHF; P AT ATEF AT GTSI3N I TLEHS AFTONT THAZ FF |
JIIHR GISIRCNS Q6T YA AT I A7 |

(iii) I ITP: TRTT (P, [T I oIws @I (Aoigey @ AE @
G I (1T (AF PF T @

(iv) SteR FI19: (@I @I 7 P AT JiT© T8 @A R 8 WOk
FISHT &) G2 NOIe 97 i AT &) (AT (O oK a9 AFTS T |

(v) g #iif: ffon it g age Fa0e WR GTRIREE IS AFCE
Gy Al TS |

4.3.3 PICE 479

= e e wg e Gitew W @R TR a3 sEe Al =@
AT e Co, QLT 2idIe AWy *IFT TRATH & AP JIx© | @ i
T e =199 AT AW I6E, T AT Setd IR G Ty (&[S
Afq 51 A1 I Rorwew arean *fg ¢ g wEfes smid P afew @@
I | ©IR FE (WS AT @ feHt Giega ks e e w1 @ el Riey Sowig
8 tod afFTe Jf5Te TS TR NG QAT T LHIF FURS FRITO! F |
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LT GFTe PGB WG @ e v, «ifvw Topiv Testie =1 6 tofdre
Q@ AfFT JIZ© | IEBF TS YA T WEACPIRA 43R €O, YR LofF 71 @ CO,
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@cﬂww

Fle: P afear oist s 3

Boiwaa: gft Az, vt AR, feagg 9t TRw 3, TS @ @k 10%
TefeeiRe @FHRIge a9 A )
8 Yo U @Ee Aie Q| T - f
fofee Anliges s i 5y
TR EERe e TR fuge
AW I TG faew qH ARG
AN T A7 Fowd 1o o
I T A e | 1S wegiee
(REEIE  10% Fo© RSO
FRIT w3t 10 A SRe @
< Fofee Five fite 7@ q feagg '
ea N e @ b g ) (q)
w SESE WTBW f\WC_ ® T o8 4.07: BIF

IR T e ¥ BofFe AGAftE goe arfie sema fd @ Fre gt @
e =@

ATHY: IS TV o7 (W I T ACROER e I A g ¥
ARG Sl weifeies AT

;< ACHFTRT TS (FEANET TEI AP FF fFq aUEe AmE
G2 o1 eI SIReel Sroi@l I A | S U FICPT @EET THSoRe
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TwIT 7% T @R 3 8 4 e ATAF TEq Wi
3. forar A © B TorHaR F& I0R—
i. 0, gz
i, H,0 fefam
iii. CO, oI

e s Afdw?

F.i8ii ¥ i8iii 9. ii 8 iii Y, i, ii 8 iii

4. forg x-9q wewfoe afewift—
i, *iffttE Mee AR
ii, AT TS FCR
iii. T JIAS WO
e ot Afde?

F.i8ii ¥ i8iii . ii 8 iii v, i, ii @ iii
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3, “iggfoe  ftes e I

¥, S[ANS ¥ IO I @RIF?

o, fora A o=l Frei tofy 2= ©f [t 41

g, fota A Seoimafb Sesity grare 96t Sfema oiw 9
eifsfea % < o Yoo fesd w9

2. WWQ@WWWWWnMWW@ﬁww
FAR AR @M ST (=B @IF ST o I, g I¢ 26AF & =¥ FeiI Aa? o
O @G WA, RS P ARFAR ot ATE =R o

. TOEIRPHT 2

4, C, Ofen e W @RE?
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TG [T <A |
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W, S G HAfFNE ve

@aiwmvnﬂsmwz

o SRR +ffS7 oS erawar SomE I9q FATS AR

o Tfewm 57 weRE"S 7w RTsEd FH0e AT

o HAIFT AT 4T TAMT @ TF I FACS AT |

o e W PRAINT [ FACS AT

o AW &RCAT fAREEIie Yl FECO AR |

o ffS57 TORES @I #TH9, 2fSTAlY ¢ AfsTa I THTe ART

o ToreREe @ fetereE gt S A

o S TomIta #iew ST @R IR 8 G GrF FoAFST Y FACS AR |

o 3T I ITEH (RaTaiz) ¢ T T @fFex (RaTar) 137 I FICS [T |

o fRaw=® @ fAqueiitad 2ot Fare A9

o RaTam g3 e Y7 R T*F [y Fare “A77)

o T 8 foreitem Rusaid 519 Fre A9

o PR QR *KN00] ¢ AT g7 T TS e

o A AFHE IS W JIAEH TSRS Y FACS AR |

o W GfoT@T TS *Mid R FFR IR *IRAwe i [ sace
A

o (NETOET AT T 8 FAJYTOIFIA TS 5 8 Iy I FACS 2 |

o (NSTOER A4 Te*d ofee o o T AT

. W(Liver)W?‘ﬁTWWl

o IYMEF IS I FACO AT

o AW AT CLEIBEA (Enzyme) PR SEHRA 40O AR |

o IEY ISR TGS @ qR @7 2fSrad ¢ afsfear I Fare “iRT)

o Afaiieer@ma @ REw e stved 29 uae AR TWpma STew 20o
TP |

o i fitas 2 MR 93T eifert tofs wta Gfbt I N MR g FA0S
A9

o RPLTHS QRAAE AT T R ool Sa R (ARSI e
FACS AT

o RPPTIS QA *f57 T KA Fter fbon 27 SWMA GO F44 |
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5.1 ©féma A& 4fS (Plant Mineral Nutrition)

Sfen o I ¢ S e Wi, Ty ek M T O TAmE At T @
AT Wi Bfgw Yo Abcs A 1 @ BAmEeEE SfevE offS Seimw
1 @ FA S BAMITHR SLreE Bfew TS (A M2z I I yraee AW oS
M 7| THW AR 600 WER TAMIT *NE I AR, @ U] 600 SAMITHR W
@ 16/ Toime Tfevrn = @ ww @I erEAE 1 @ 168 4% TeAmE
FABITONT TSGR BAWT (essential elements) e W1 @2 TAWSTET 7K
(R St WS I, AT IS G ST GF ATEH | G (Il
@B IO 20 Bfe O ToREfS w9 (deficiency symptoms) (731 (T Q3R #f6x
TORE® (T TS 2 1 46 TR T Frer woG fex T =8 A

TR 16/ SAMITTR T Bfew (I (I T & Afdiee et I, SRR
AT (@I ToAmi A AR a2 I 1 Tfew T9e 2 Toi e 46w
s Bow fofe T quree 12 ot ot T3 AR, W HErs It st SAmm
qR NRINSHET A NI GoAmT |
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WSt TAmIT =T =1 it Some 1015, 7= FiRd@item (N), AR (K), T
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FACS TR A, WA ROTI ¥t I3 1 @¥=: ca™, Mg*™, NH4*, NO5”, K* Zejifit

R0H



035

4w, % @I AT b9

SR fSte Rivw 4w SeimieE ghe
St rife g w TR e 2 gl ot oo e | Fog Wi e RieTsa
Sl el i 2 v 2

TIRCGITE : TRGTEH [MeTe enitre, (2w SiF GIERfFeET oIS Som | Sema
e iR TS MRECE JFe=d N e I G2 @Y T A sifae 3
Age IS 2 | AMAge JHets Teet P afFa Ry 96 a3 =g fsfam g1 =i
AR PR @i w9F @I JFed Somm a3 W dfeE AR
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LA 9 T SRS 7% (deficiency symptoms) | @ #E (AT WA TS
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wEES W g TR

TRdeE (N): WROrErE wel T @R e
i w6 ErFem e e F@ T e TS TS
GFHATY T TR U | OF FA AT WO SOy et
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Ve Wede G WS AT AN Qe GRaiiEm
BN A I A @A WS | G i
T g [EEm A oR, ok Sfoee W s I o
TRy AT TSRS a3 P #er oAt TR |

THFAM (P): TP TSR A #Hiet @ =0 uiw | sy
I e 3G o auele el o @ P Ata (e +fied | Sevre | et
T T T AT qR BfE e T QPR e 4|
(BITe oY TGS WG A WA | T e o vy | [
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T W AR T aeE % T Rew I el fae | SR
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TR | ot T ot R En wfeibe wEeiEEmE
eifat w2 aret il @bgeneT ceiibe B e e
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ONE (Fe): TTZA WSITT Heen 15 #I1e T Go 300 2, W
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AEre (5): e SveE Rifte cifta, T e REfew
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T 43 Sifesl Frwditracs tofd Fare I |

5.2 &ifqq A 8 IS

COITRT TY G2 TN fATS (SR, RIRAGRCEIR O A (@5 9, (ot PRI
e A5 8 AN AW ST | 9% AR GRS WKS 2@ (R ol @k g tefk
A | COIEl OF AT G P AT Foita Gameed oo apRi~e Kigam siof
Q32 *fg TAT TW CT6T (SR | HAICEAL, CHEET o 9T iver T eftare | wrEt
@3 g IR A (F | @R FY AT A9 R NfFe zw [few I v I,
Ot AW 0T | G2 PG JOR (02 SfBAIGH, (027 FI9R, (MR @i Af st =g
TeoA «qaz TG 8 ©Ivt T |

5.2.1 QW 44T SHAWH € ©ig Bexq

AffeTeeiR e BEfe FremTe SINme QIRALRCEIR &) TG | & Fe JorREe
SR &) [N AWy SAMIC meeF 2| AW SRS IR PR AT
S | @B ILTAT FLYENT AW Towe e | @R TAMMIETT WG A A, ©iF
A BoAmiE A% Boimime I 271 wiESI Ay @i A BHAME M | I
P @ ToAMAD @ oAf7wied AE, oF GiR Tomitas W Rewd @fdgs 9 =11
T SR AT 4o o oitet o TR 7F:

(a) =fiE: ez T @3 oA I

(b) =¥ (2 =@ TeAWC FTS! IR |

(c) R @ vifEST qAW: T ©i%t «3R *ig Toive T |

GRCl A8 &7 (AT TAMTS (2T & LTS | (TN:

(d) At 1t fEBifE: @t aforaiy e Ior gae [fex armfe Kisam Taiemt
IR

(e) Af& =1: ffow tafie <ite @ @3
(O N R A 932 ST AT TH F@, 9RO @FET IR T FE@ 930
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@I @ O TSN LT T |

T T @ AW SoMIte R AR W8 @S S I, @ @A ffS A
EieTe «fs JFeed AW TAmE |

(g) <18 &M (Fibre) I FCFE: AT AN CIFS T8 @R oo “Afawied I e
IR JG (AT T TR AR |
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TifiE T c2fbT-srom A I, JRGTEH, FHE G MREEH T AfFe | @i
WoFdl 16 O RGBS AP | WA AN 2T AT, FHAEIPT AR AFITS
4T | ARAGEA IR (A SAMR Soiffer Fiaed aifiees 5w “<9 8 @2
g (e el | *Y SifEETey AW *HKIE FIREE HHIRIR IR 0 i
giftEe a3 gl Seimm RernR [sat 71 271

SifitEs B OINR Wi ceAlz Wiy, Wi, oW, vy, weE, e i, i Wy,
fomE Topf (AT aat SifiE SR ) oo SR Wit 4R «@ee: afde wiftw qe
Tiews AT |

difte wif: TR, Wi, fow, «fqq, ==, et
I TP g dfde @ifim) @ Qw ¢ed
AT S GfTe shedt IR

Civey wifiw; v, Barmm, fFem A 3o
Tfges Sifg | @7y Qe F41 20! @oEE aifie
AT I A PR G A 711 g —
AT Tfgew wifey et wficas Ao Awe 8@ 5.01: WREESH 4w
NI AT v sifand «we T
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TAITed SRy Afaed =5 A

(b) *=FA A KRGS (Carbohydrate)
R e | Sfema 7, SIS, “Atel, 3o, T @ Aw *F Rfongea et AMF | FEW




3 SRt

O LIS, WY THHCOTE, W, W, Bie Toiifrce cfosiia (515) Togifv *Faremsy s
ffem o1 ovemfs s W for ot i T4 = fe Rfate @R for
YT AT N e BT (AT = |

Fafd 10.2; *<Fq9 @Rk

e @l Ao | Twizad e
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AYITS BT, 51, O (A WA CTSHA AR | 5T ATHF CISAT RS TS 2 A | &)
SIS i, W51, &ie] Fepifit Aw SR AR 1 NG o7 =~ W grInw siffere
2 | R @R I 24 AT TG e *F A A 2 R IR 27 )
W AfRfB7 & T 2 were JFesld, T WAImR Y T WA N FACS
A

(c) FZE O AW (Fats)

o «2f5 erareAE A ToAmE 1 P, P

QRCGITSH, TFCE M tofy @3 SAmIAe w
T I 20T ©f% TeAmMe T3t | @ TAMIAD
AFATS FqEFHY AF, g o4 Tyt
AT 1 T §Fd [ vF Tt A
wiRrel Rfen et @ww: 73, WFews, Wt
ifiree 5 ot AT | (RE @ Afes B
TR ST SIS A | *F4l 8 Fifewd
TEI i A fage sfqwid Fee AT
(FEte 2zt diftone e Teim s o)1 AR coe 1t T fa at =t AR @
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ATAIT ¥y JRCAGH2 7, GT© FEAe @& et I | @Il @it ofice fobifem @’
IR, O (@A @ fbifm 2|

oot Tl vl 92 «9ee, Sfees e W= afder qrzewid |

A aR W (9N (orEres ReTa
[T T T | (SEHCOE N0 AN (e
TeFHON |

aifie grewid: 5K, [, orEret Tepift aifds
e | oo o e iR, g
7 Tt e A 1 e e
I | A U e T A T
T 1 GG PR I m IReT T bd 5.03: RSO 4w
50-60 &N BRA &S 2F |

(d) AW 1 fEBIRE (Vitamins)

RPYLHR TG G OO A I3 ANG T8 @ g7 ARSI | ez
I & 8 TP AP T FSBIRE Sreie<s | SE e f{few (e IW Tomie A
JCA I AW (AT &ARF OB “hemt I 1 otF fafie febifimiem WRe it fegfea
Mg (2 FOBINTAe SRS TEp (731 (A7 | ARSI ©f NS SFIE AT
(R Y T, QS [ 4E© 4BCS Al |

fobifimee 7fo @ifdce i T4t 7, ofdce w1 fSHitm @3 siifire wadw fSBife

it wdt fBifm

fEBIfm A: vy, e, B, Bw, e, o, o, qfeT RS, T Wy Tepfte
S5 ‘@’ ohex T

SBIfR= D: ¥, fox, Fleret 21 IPL, PUETS T, WA (97, (Siey (o Tohmee oI

& Qs |

fSBIRM E @12 K: T~ TfeiR® 11 ARIe (2w febifim ¥ @2 @ whew T
e gTT fBIRE
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(e) 3= 1] (Mineral salts)

(TR(FTY '8 (0RO S0 Ty e o199 SOII=IRI ST | N =< PHATI,
T, e, wel, Giifea, <G, i 2o Aee | @ SAmeeEn $eE G
AL VAR AP FCH A, Qo AW 8 Wamer f{fon sifaame sy swicds
e Rifere 2@ et oG9 e @i 5199 (ol I 1 AT A9 (7R Ao 8 (AeRd
ToFed TE I S T, Aie, (A, GTezN G2 N Fore G Afer w9
G5 SeifaRd SHAMIT | JRF Swtot, (¥ HeCPIoA, (MR A gt I&ix L, o
8 HILE ANSIRYIA, 91 Fite e Aacda Ko gt qam

I} ¥ Tegift FEPRIGE eqim Beof ) Feter, Fger =R, Wew, f6me T, IF
1% Tofivce IR A | G4, R, W, AW, TIF (A0 FAwa A6l T¥ 1| LR_1 7119,
oo, st <1, o, ImiN, @b Tepiface EfSRIN At 1 Wy, WA, IMIN, ©iF,
T4, @i, @i egifrcs AR Qite | SefbrTa Bt 2 Afae Sfew @ iy, Wie
<R (TG

(O N (Water)

AfAF o7 AN G| Qe Ficer S [ #R #Afvg =1 (g %7 It
AN wofaf | oeEg A5 ¢ TEredd I\ AN QU bAre At W1 WA i
IreEe foF o T T, (R 10F, (0T Treredrd Y fmret ¥R (iR (LT R®
sl st

T A5: (IR 197 G2 2ifSHew AN BT (P AFRITOS 7] 77 | T GIE
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s faeaifae =

R0H



035

7, A% qe At -
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T, Ol e 2 bR 2ifee eem 23

(g) A% & (Fibre) It ACPS

*IAIIE IRARE, S, Teera 4, =i, e gaR SfeTa ©idt, 51 ¢ #freiy i e |
QT TS (FRADEE Ceras @R feif{ | Qe @@= TR IR o I,
G @< ATFS (o SGTRT SIS Lo F0 1 @ojrent wfbat a1 Aqifony, @==:
g, RN, 92T Tofiv Getere: Te Fare Aitd | g Wy @7t 2&w FHrs A A
TS A AR IO G N AT I I '@ JIE (/TP To 1= IR e |
TGS A TG AR T WA ((TF AR 1 gl A =, @A
JRIF WA BN ST TSI Z I | SIS I eTsl Z, FeleRersd
AR BiY T 29T T AT PP AT A |

5.2.2 9 Qi FHifie

AR 3 AN AT =<6, B ¢ «fw, @ifim ¢ Gz 3 sReew 4w
qR FIZIF TORS AT | qI6H [FCAF T BN, efi7oqTe gaFem 738 I N 77
eifeTal 7% A A T, SifeeR *FaT sfawe F_ww @, “Fae W @
sAfamieere i st T “Rivem *ewRie, w=e, afim R @R ¢ ey W
A @ I PEfe ol 27, o amf 4w PHrife 3w g 2 Prifites
TR BT IR R I SRETO AW AF AL Wb IR #1941 |

IR M SIS AR Sifera (@79 AR AT ©f 5.4 fora PHafces e
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5.2.3 AW &FLAF SN (Principles of food habit)

I B ARIR F4, JFN AW G5 S 8 AN WRF I TNS QRN q3f5
S | @ ey AwpeRe AfoNE I RIS eTeisd Tl e | AfewE e ol
ARSIRT &TSIPI6 TMET AT SifRAl GBIt 2w 2 |

AN AR 3RSy
(a) 9FCH TET [FATFR T ARG =G SoAMITR AL AT 70 |

(b) ==, =S @qae B WS wreiice ffasrd et agd Face 2@ |
(c) AW eTaren OO @ ATFR A GRS (FIZAF) THIARA &0 /W A 3



4w, A @R e 4l
oifefIy Fo1 8 i3 WG APTS JA |

(d) AT IR ATEAT AAfaie ofif 8 A e AFCS T
(e) AT AW TI*HZ HZEAT] TS T(A |

PR, A 8 TS SRR & 7N A @Il [e™ (781 (s Afe%7 &
=Y SRS AW Trowe I AN AWR Sifert I G Afewia s @01 gl
w1 (a7 i, e STREEeret @3k Siiffifae o, « o= [ e <@ W
TAMIA RIS Tl G AT T ©f IFIYRA TF | PN W [ eg Fwi ffSea
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JIHAACT AR AP A Q@ =foNma Tox fofe s @ =36 tofd Fat
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(a) *=OIA (Goitre):

gofere wrd sevte wEre dAme SfRE
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ik 7T s AEeE w7 B, I,
SR T FraCt LIS FToT (TS AN,
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vy, W, TN, sofren (oo ¢ Fwiea (ot ope fSbifia & et I edfa wfe
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@R @ e b1 f&-«x wiBfe it fcs =it
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8 A qR YT [P T AW T W AT 21 GrF HAFNS A PN
(chyme) 30311 G2 NS QASG! IPCoA FCol GR FAMBHT (7 ICF FaA® AT I |

(c) Fate Afastis:
AL (A TS TR CSTEAT T FCE 1 @ FAY T (A G HG
ABTI FOSTEHIT TR 1| O3 ABTIT AT AFSK =S T | ABIFACE G2

OIS
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A, S W3R AT 9

m =<a 932 9 +ifeeites Iiw veare AU

qR e AR g =
e e e fge @ off wfin wwim _ 5
PP FAT I AAMET AN I o) N ot

e @R Fw TS cff o
frite i sw@ Feere Peew 9w
T AR TN @S diE IR LA i
PRI T oG- i Jgee ) @ e QIR I
RS 27 | GRRETE AT @R RALENSE (S0s
B @fre @3k I e s

AR
Frvd — i e + fpee
QYT T WNRETE, AT ¢ G v aTwizy e it e @il
RS, FARLAE, TADBE, THFOR 6 TFS LM TR AT | AFE Afeiego
oISy Faitw {G=Fee R ore Wi affie qar 9@ (AbiRe Afdae 23

ARTANBIRE ————> I ARG + T (4oBIRT

RS CISARNE e AT “ifFee 37

RUIbIEG

AT AW T FRIC™ 79 G AR TPfei s arende feam wAfaeire
RO A, (TR A5 TAMIC AfAE® 230 1 RIS WA ahLS T
QEEE ool ATHHe gt ATE 1 G (O I, WE G A6 foeT 1 affefs
o2 eitw eiter AR Temicns aibiiitas wiwred 3« =iF @3 JiFeE R
bel ] I |

@R T |/ W @B R A6 IR @3 P i ol T8 33Te 9w

Fd TE w0 Gaew b ¢ite zw 2w @b i ke @
TS W1 (I AR 249 Preage Fift afTe e 2@ 49 W I



e EAGIEEET)

t=fie Fiferm g 79 2] 29w STy AfeR aAble 3w s v @ 21 9@ T
ST SRR T | AR A AW TR I @I (317 77 93 GRS “Amie Aeag
R TEEICS 0T W71 (TR 919 ATHDH SRR (I MR |

(d) TcE “Afa=iie:

(P APNSA (I TS [RISA A Afdsiie 96 1 @ WWT TP7e =L
AR @ A AW, ©F QM e 21 oo M g Wi, FHe, oo a9z tge
TSR | @I g (AT JE @199 8 Al (T T A TSRS A | T TogS
W TIPS W WA ARITS 271 G T TAHE G AME QR ATCwce! Ay e
@9 T A6

aeeaet: (<fife IR (ABIEE e I FHreRe IR xS T e |
@bt GG sfovEe I Tl afew it celiige™ e eTwiReR SREien
A AW Toe BAMIC AR 2 1 @ Wi afe, grete, Wit «fie g3k fEiee
T AR (0T I &0 Rferq AT R @I A (BTSN 7e7]® Gengens
ol OifiE, G2 @3 =41 (o 21 GO (ABIZST (I FI7Y @ A9 2!
T GR O T (RS 7 TG |

5.9 Hif&F A

ST PP TR I FHCA S @ 31 =7 oot @ @@ @==;

(a) W&ot (Dyspepsia):
a3 qE MIENS 0 A1 A FECE WS W A TG JE© WO | N
ARFLATS HePN, RS, T @iy, WIIETST TPt o

(16T TR e R, o6 TN, (A0 SR WA 2T, IF G 4, I IW O] A
I 2eT, I T, B BT TIH— QT wEfOIT T | AL A A WG
IIACNS TN W (7t TS AT | @i AR TiegE G e i, e e
TG 2 ool wEmTR

wEfet fraret 19 &0 I A0S T ©f A WS (Sfe F T, WS WES Sl
ol atew, gl =fge <1, etaien W&o IR ({7 I TR e e
T4 APGT | T ATS T(F, IS, (9B Amia Apfs TouE e wws AN 25
WG TR e 2t | iR ST T I G 2R TTF e TSt W

R0H
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g, A% @3 AR >

WY W 4R efeTe GFY ©fF TN 1 T, ©RA (Ml M IR @A G FEAreIeeT e
T@ | FE CTCHE ©f TG 71 A F6 WYIHFS S AH |

(b) WA (Dysentery):

Entamoeba histolytica NP G GACTA CAGCE, Beser (Shigella) qNF @F 4=
JEEA I FRAGT AN AN W1 99 T TG, NEF AL W @
QGT, (A6 T2, AP T WY N AN TS WG G PYE® G o 1 6T
SN AR o1 | SIS R0 ATAIeA A S feesie et F9ce 2F, FEd
et et 9wt 20 NAE Fg T6re A

Q At AfSCACY T A0S I ©f AL [ Al oA T, eS¢ Feryel Sewged
A W (T A, T G 9 o ARG W SEod (R, RERPTIS AT
G 91, AT A o 8 P SICeol Y Sl |

(c) oI (Constipation):

@ft @It RO < @M 771 T4 A * A 27 et 92 A oiwe @ fw
AT T =, @ TP T 2 @Iy 1 [iSn dad eRlds e g, @ =
AT (@ (BT AT, JIACH W#ATDy Avpieel (e wfewian A ceifae 2z, +Aifs
AT g A A TS et Jied A N T @ @b A eifEe 2z @R
A T, WS AR, @R Wi Rieifees gomm Qi A Tegve
Z0E, AEE A AT AT A (TS (FRFI QEAR IR TCAPILT ([T T |

FRFSTT I T Sptot FHRTF TW | T (B T_Podg o=l (ofF =T 8 it
TN AR SRR S =1 Ao @RS T QR Rivw wfibem 1S
20O AT | AR “Afiis Ao fBEraTr Rfew wrpes 77 ReR @Rsiien 2rs -
iR @IS 2@ BRreTes “Retom qent IR e

Q @ AT T FACO I ©F ZEA: ARGE AR e, &R A s T, Fafve
AR, QITHE, NACF, (G, N, T, (ST, A, FeT Loy Aeq | fzfe w=
ST TSIT T, ABIGAT TSI AT (SFA |

(d) *nfE= 8 (A6 ST (Gastric and Peptic ulcer):

SIS JETCS I @fiRferi it wiwal B LT o (@I 1| (A5 e
A0S AMAIETE (@I QTR SepTd (@ 1 (1S 3 Aeiics 27 Szt oits iGe
wiEtE, foereaw 2 Serear wiems <@ 21 A g AwaRed aieEs =6



R0 LSiGIELEER

AFLATS ACHT AN M6 R WS 7 7 @ OGP 5o0e AP A8 o7 A «fHe
e =@ 1 o weed S8 A AT WerTe %S #iew 1 wid ffeefie afle
GAAF (1951-]8TW) 8 Wi IHTEF (1937-I9TF) ARINT T (o0, A A=A,
SroTAe A AeF, Rasst A TSt T (oieifb iR e TrEre wew
A4 B Helicobacter pylori (T H, pylori) TNa @36 [IPOGHA | q&ey it
2005 JAE ST DIFANRIT @I TR 7S FEA | AT O TS, ARLEAT
O YGRS SIS (pH 1.5-3.5) (I JFWGRA BFTS “iita 711 ofx qrget et
7 &y JifF e Few 1 pylori TR fiffe @3d «fF s b et
PR (BTErey, €2 TIRPOGRA @ *JY ARHIER & WA ©iR 77, @ (AT AR TS
S A SR et eix e S Bon s e Foafkem, ot apede w=)

oI5 e @I RIS (BT F IR IAT, e @R T gwEw ;A
e TX | AMfET (oITh I wfSfag (oTTerer UMy CATe IR T | ARPIE TGS =0 I
S A1 A I AW @GR TR A} 7@ oo =71 qreh i (Endoscopy)
RN OH-E@F TG @ @ ek @ Iy

@ I (AP VLA APCS A T FACO© L Of WA WA AR@elivy 1w o T4, Ak
(S5 QR TG JFA AW AT T FOIA! 9, A7 IR FoT (AT Ol TR
et T e 4w oz oF, S, Pritad o Srewe “mid azd @ @o
(RTF, AT CSRRICAR 2 wegaa fofesst i a @t afotaiy Tt 7611 o7 A
8 SR SRR R aa @ JFesd Bt itz of 261, 3 &© H. pylori ey
TGS 2T, OF CFA GAT T ST @t 2[Gsif¥ St 2@ 11 w2 o)<f @
FGIAADT g4 (IS I

(e) SOILAATGHZMGHA (Appendicitis):

CoB B Teed e Jmces Bt R wniesiies 3@ Ans | «ft wrejte st
a0 A | WAMGCHT FEFwIF 1A SHAAGMEA 2/ @ @ AL Afeq
PRMIE TA TSR 27 G JA WY ST TS TBIF W o6 T s 3 717
Y, AW, @OIT Tepin Soptsf ot o

q @ efSIa @Rt To orureié 8T TR (TS I | BRIAR ~If St
@A I oS I erRIeT “enihieesta Tgw witemes woaes I<Pal
FACS Q| YTANGTHT AT TAGE T AfS (6 (@0 AT @R @G &0 A
TR IS RO AT, AN T 4 J© A |

03



4w, A% G2 HAfHie oBo

(f) =
T ATEIAN ROTR TSR T I | AR WS LSS Fh AT | R{eorg e

AR " NG, JOIF 8 ol +=&idt Refe I07 I | Jiag e 16 T,
VeI, TN, CAITh SPRPedry, If I ©fF, wifvw, Arewi wgfo, @i R T
QET, TS A ST, TS-AT T AT, (o5 I8 @ I Tt Ty Torrl g
8 | T T RO SIS T WO A AN We-3) few $i @ @

G o AT T ¢ PIN R & 1 ©F Sl T 1 o AKrwrw e &N et oo
TR AR ST FHAHT 394 (TS 7F |

T Wre Jig WA TRg NG Iy qiv© W | giFe Aw FN Feid sRrwe! Fe |
AR P T4, AT AW 7 261 @2 o Frw #HiewrRfE At e A Qe Topifa
ATl ST I @ @ AfSTg 41 89

(g) ©iafamt (Diarrhoea):

I M oroe foqam siree AT 29, i ©iF TR AR I N 0o A |
T TR AT SRR 20O AR, O3 ALRES Frat are ge FifEe =@+t | o
T @ R (/E A qR 719 @R W, (eRF A I I, @ 71 2@ A
T (TR A @2 FR0NT et (@ (7R | @ T qRe it w4t 9 TE @it Wians
(qTo Altd )

T 99 #{fee AR 26T, AT A 267, 43 FAsART Ao, 2 8 ot Wfvrm wea,
(TCEA B!, FHLF AT, (51X IT G Topf@y Bl Somef 1 @ Tom @t A=
AR FFTet (AT oI A, g e i At o T W) WiTe wive @t e
T MO |

RS AN AN e, -0, VR AR (O, ARSI QYT A,
AT QTS AT (A @ @ [T Airtes T @ S |

TR | WGP AT AARAR 6 AT AT W, ANCFER A IR AR
o @ AT @ R SEE ek IMice 2 [Rew g afree R
I I 1 cofRT Brotsird AfTre FrefT ARIF FieiiEa tofd T4t I ©f (&R |

RIS *F TR N AF G0 FENL Colie R | O3 &6 A, 50 AN iR
F-s0, BRR@H- 5¥-S07 @if



333 GRS

Jet, @< ouft o<t fiffw qfers « ek tofd Ta W) MRS IQE T @
R T A VRS ©F AL AT A I A 6 AT @S i
NeT® TR, @A I ZeoMe PR e 7Y I AR A, B @i 39 78
PGS AR | @NCE (Afe S ARG (4TS AR | TR GIF AETF 798 aos
GF A @I ATfe AT frs = )

SR, FIFCOHRAL, CATBITSIA efpfe &g w1t TRfE 2o #ifta | @6 SR, erfaas
o W ERIAER Wy o | g @bt SiRarTeTe it TgE 82 Weled X
TONER (THYTAITOR | THS (TACAITS @ (IR PO WItR | O TR AT QeI reoid
P A |

@

Jle: (oA WK @ AfISrE ARG Tt (ofd F91 UK AR ST
ATEATS! (B (AT foTe Bopeitsi 41

(?) wegdter
wﬁ@@wefﬂ

1. Sfemz e 4fS FitE =T
2. e oo W A e SffS a7
3. v Amfafie e

4. TEITOR I FN?
5. ASFA @M @ Tx?

035
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4w, A4S a2 A R0

@) men

1. foepiz wites 0w 3fat =11
2. AN AR PSP @1

B sty

1. Seta cwvee fea it i ies Rene siw sw?
3. weo A @i
o, Q99 €. oo

2. PR =1-
i, TIRLBITHHS oI
ii. AETHIAR Q6O
iii, GoTced wprifafers
e s w2
F.i8ii % i8ii
o, ii 8 iii 9. 1, ii @ iii

e Swiviel vt 3 8 4 THF drAq Teq wie
#{15 IRAF A FSI! TpCeT ©IF IZER I (T JIHTS /1T | LR ACSR (Al ASTS IAEA
CT RET ERIEE FSFuret (TS 2

3. AT MR @i SR weix IrR?
3, fooifim ‘@ <, fobifim =
%, f$ofim Br  w, fobifim &

4. AT o afStay wfde «fasicd cdve 21-
i, TP
ii, ofe
iii. W g
e e FBe?
@) i8ii @) isiii  (MiiSii ()i, ii @ iii
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COaE

1. ©. AR e ARSI T AREA I AR T o) Gre O
GG (T IR | ST ©IF (RFOIR WRA MCT WS T FoI& WETH A&
i cdreang | GTes ot afSa e T i =NARAT F91© 8 (I IS
=7

. (P TTOR AW (T2 TRLIICEH TIIEE FCA?

<, SHACTF AT FE0S ! (@RIT? Pyt K1

. SRET ATSITER @ @R AR G A wEdE? Fiad PG I

¥, GRER el @ [ ARIF IRAEE G e w97 [uwdeds
TOIS 78 |

2. IFAT WA THF IACEN O NG ARYTENT TP ERS “ieed Avst ¥
T ity R T ACRF AT, Fo1 8 I I [oR) @ TR0t AN fofy qve=
TwiTegRma =aeitay 2w | o wite i Il Seo anean woi i g
BT AR A et

T, NRFISIGES I?
¥, Toa &0 TR S 1?7 [IRI F
o, 3T FAF AN GO Sfoia v I TGt F41

q, Tt SwivegRund s e 39
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i ST o wfbemery T, I FTENRE W0 wom B R e
wffs ~fRded oI g, WW wbRe e fIged | Tt it e v ot we
e W Y (4T A T o R, S ahge T < St Rt
e sfFagre 6 (o sl eiEerY | W, A et Bt e T g
Terd smdfRemiT gwg fsm e F )

oW o W SR o q engiten 9 R



MNY

@ﬁw«m%mw

Bfem ~ffR2ra €79 @ AT [ FACS ARTK |

T @ #fiffg TPE JrYt FAC ARK

Tfgn i ¢ v smMid iimd Afe 8 @7 AEEARS! Yt FACS AT
AAFACEHNT T Testive 2Wmiedq «ifiqzs I e 119

Tfem i ¢ A *Mid «ifezs 8 @ ArEEATe! I FACS A
ATV (IR 8 SR Yt TS AT |

ATMCE R T eerRes ol f[esad sace AR

AT (B ST TSI © JEITA FACS AR |

e 4TRMTTR #IFrw FACS AR

TR AIRET <IN it 0o 2K |

TS THAMITR IS Gt FACO AT

e quae weg LISy IR T AT

T8 g (ARICErE BT fefe St w8 v s ace AIwa

T ARl Wk 9T ANIfE wiTKet I A0S AR

NARCZ TG AL RGN 6 FACS 17T |
Zefed o7 @ G I FACS AR

ZefIG AITONT (@ O ISR Y TS ©f REswt T e
T B TR Gl [eaiae Tare AR
WW’TWWWI

@EACHAEE S0, A, Toiwifet @ =} I TS e

TS ST (FICACEHACS P! RCE Fa0o AR

TS TRICITOR TR @ FeFe] Pt FACS 2T |

ZRiHE WS @ITT 7%, TR, AfStad ¢ Afsia [rmd s #4177
FefPiee R AR AR [eae TR0 AR

e TPl qaR SR 7 FTWOI 8 HARPIEG St FACS @I V3
PRI ~AfIoFe Fgot 8 #AHIED R FACS “AHT |
AfSFOI BB 8 AT “AfF FaCS oM

FefEE P AR & (NS OO I QIR TS GO FACO AT |

R0
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HiR A 59

6.1 ofew 8 wifag T

AfE @oF W G A QST @9 AGCS AT 11 SRl S, e SkRmees
coTs f6fe, €T (ANBIRIETTR ol 90 B9k A 1 @ AR AT F2© OF ART e
T AP | AT AR I T cABiEE WeghHe 2@ R AFT @O A1 oRet
Sfertin itz Te R R[few o, i e wor 2@ G I @ ) SRwmi
AT e MR N Sy T

(a) ceTEbTgiE &7 Ace “iffe ™ @131 @3 WFhe cAbEEEE @R
JIBITS BIRTE (fE T IR 2N HIRAN TP TACS A |

(b) &RV 8 ACAPALHT AfFAT v AT AfTeTSt S SRR [ve w4
VRSIF | R N PTG 96 98 Bets i G5 fite 2w |

(c) A @3B el @iz | [ e R[isaw «ifv= g =i
(d) Sfema 1 I 8 BeIEa ~Hifa gt qraeR

QT N R Ofen T & AE 2T @RI @32 Freg «iim? Sfew duive
TR TGO WMo (A M ofrFet 1 Sfewm 3 elfew Ao cire Fie i
I i foal 2 TR, o a3e wfegad

(a) TR (Imbibition):

T AT WP FIT IF AT AfTS AT @ I A [Ty oA G @) wwm
ST, FAET TS X A Wit W AW ST e T (7, @ TR T I A
G ez @ dfFae TR 1 ErEpETe, 515, FEiba— it 2Rk
(+HfRfem) s @7t SF@ AMmidT AN G O W@ @, RN OIE AT T
RS TW I (TR @ (ABIEE FeFeyd 26y TR adfFam =i
o1 BT S T G0 | A e @ B werew elfgE

(b) 9= (Diffusion):

A9 9T (i oy PR orA e oiw et el wee R AR TS a9 R Al
IeIeT =S Ate 1 @3 i “iifacs fog B =ee Mt fegercaa R e #ifa ({6
2 I | qrweE ofvg ag siifice =fow et wifvce [ifS =mge w563 ot | @3 dfeais
o I 1 @ @M (oTe &A@t (Physical process) | @ &fSAF FGW @FIAT AR



N G

Q9 @M TNQT G (AT TN 09D WA RO #TS O o AfF I 1 92
SNl 8 IWEAR it @I smiedd @ TS Tad (AT I 09T Q9
e aRee JIfre 9T ARy FTOIT J#F bi#l I3 | G2 Y B @Ieat Gfs 7ot
8 TIRCHA I BT AL Gi=i bi=1 Qi6fS (Diffusion pressure deficit) 963 | A
TP B3] @R roiw Biof WBhow T AifAe DI6FS STy, G (FIF AT (I (0P
A BT T 1 93 A Bt A ceiraeet e g =ifaA

@) e

F& : o i 9w
T : @36 (26 M @2 WS A @A AR
S : Fro alfewilB amic Face wrew 31 Pifi MBS G ST == 9 T4 ¢

(c) wf®A] (Osmosis):

TfoRae B, G5! 6 (SR T? oA 6 (430 FER @ (SN 5 74 Aifqrs fe=ifape
o e, oiw fogmd o FoieT Ae Jefipdaeet e 5601 2@ 6w @ S5
fFifart T @R 9= ofeia B foftna AR, SiRee MR ot WRR pAtT (TR | (&
G N O & (orat 49 A0S AF? «fS G’ afS ey dfen « afeay Sew
T @ A ozt w031 @ dfewl Gee @R Tus FRTSW AREGRTS B!
T 1 3 9> o wtes @3 AWM 87 9 RS 93, 96 (IIWCeW *Mi (Selectively
permeable membrane) W = T4t 27, ©iReE Fgwcdd 002 7o @R 99y T
T A | GE 8T AR WS 0 oF T09d w9 @6 (acew *ml fea wremt
T4 T, GRS Ol (AN T0gd 819 (A O 990e< @4cid e adifde =@ wilkeed
afond efea <@ <1

@) e

G : (P (AT (I WO et |
ToAFA : 9IS &, GO, cAAfGfew, #ifF, B
A : @] M ePTiTeTe qiNs | fofvd =R (6T SfoFRcd e wis |

Q035



T oiffes 3B

6.2 “if 8 Afq® Fq =R

T “fifw et @ A =1 et fon fon effeam =1 et SjfRde T o
o et el et et e

(a) =if et

Ao Bfegn o SEeat W Wb (I S (capillary water) ¢AiEe a1
STRMCTR FC AT (FICT AT BT=1 T6Feq S =, 9 T #HieIR @17 @S #Hif @3
@R e 4ifk® 201 @ISR @ S (@aiore Wi ot orsf T S =GR
O AR 3 F5a @1 AR G (1 GO i 5o 916 I R A

& 6.01: i ifge @ *ifdagq

e T g @36 T =R S =1 @ GivT T B o7 e =ify Er
RCS AT | WD (AT A ST @ Jrofw & @« e Fea1 g T
(/TS AN I FHH (Cortex) AT FCH | @ IHHBE (@R (ATF (MR Gfoxd
(cell to cell osmosis) e I 1 GBI 7 Toses 8 Afve 2 »fsaza T Jr=
(Vascular bundles) (9tg TR 1 2 G A2 T (AR I ©F TN Fa19
G TARR e @R AT s e<ifEs 2cs A 1 qong ifq [Rfew =mi-ar 2w

-39, GRIRGE- 5T-307 @



ye0 SR

T srem ofitg a1 @ T @ 96 JgFS ol IS F@ G 20, afera
8 M |

(b) «ff& =1 Cre:

wfapies Bfew fiferd el g sifawiet e ==t oiiget 3307, 65 #7119 FEw oy ehifye
A ToTO A TAOIAT (1Y {Teier Qg (19 waew RRend vi| a1 e o1
i =7 @ ReTa | et eigiae 7 B 3w A4S, fHfeew oiRe 8 few oimety

fAfpa iigd (Passive absorption): T ¢ ST AN TRIZH ¢ wforad
iR 7R (IR FF, @ [P *R7 arem @ 9

i@ ¥ (Active absorption): ey T AfFe w19 +Af{A2CTT &G (@I TeAY
e «fee arem 23

6.2.1 Sfetm Afazs:

e stz <ece Wb @ ifFe AfR ¢ W w 717 G AroR ergege MR
BAETCE R | AE! S, SR (SETER G A 3R Af s 711 Sfema oo
CITe 1 eewe B, (e =g @32 ToTe BILoT e (T Bfema sirer (stftg T I
fReeiar <Ieet ST 1 GO AT A (TRt IR AW avgs T8 1 27ge W et
ffon warer wfiaea wiflg azd I @AW )1 @ 4w TR SreaeEs Tigw
gz =7 | Sfeme ffen tom @t i 5o ey [Roidte fice @98 A veioe
I | Sfemm e Miea @it foes e, B sierfe @i Soitae facs «=e
e RN geer e AwidEE Saiw 3t o @ e 27ifds =@

e Affazee armAiTet:

e O GFRT (AT O T (@] AW 9 | Al 8 Ae e asens
e i <=1 =) Tfem oI 8 4w we Ao it R @R [eE
IR | @2 AT @R AT e Sewa Fw ARTe E EIEE w2 [RigarE
A (e =@ g #Af qRe Afe A1 SR 93RS | EE e #if e «ffe
9 (e 2w AT 2T FEER e M SR e ilRw @32 4t
@res Y Mg A Ao B itz ERIET A o 71 Aol (@ tofd 4w
I o iy Sfeme Rfen st ¢diitg T 1 S WREW (SO™ A G
fromeT (@ FIwee T4 X O Sfete T A«IE0 | q&eg <@ T A Ofen
QIR 93 wore e e |
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R0Id

B Affaza 503

N 8 Afte *witda «iff<= (Translocation of water and minarals):

R Tt WioHRe 8 Fio TR [Fght 4Rt (iER | wfenae afewm Sfew =it
AT T e A e 0 1 PRI AR Yo @ e 271 Aiiif Sfgn 1t
QTF AT AfFE Affe cima a1 @y v E S e oS 2T iR oS
TS et @ T S @ifdre colvat [relfte wice k| @iae fooser i
a3 e Bge A& FNE 9F@ @A (cell sap) ICT1 GIF SN T (AP
TR T MR G2 AT eI (@I (=T ©f e |

(IIRACTT ACARA (Ascent of sap):

T A ¢ Afve w119 cefraet e @ e Rfew e e fier Aew Toieaw s
TOTS AT | G N (SR #A1f “AfizTe Fore AT | (@ s gert ot
39 T, THBTe et <A ¢ e TR TR (A YER ARAZ P T @
TR AR T (A AT (TR 1 el iest A, o @ arawet B Tepif
A q2R AfE =R CEe @ AR el gt =it | Eeaw e e s ae
e s Sfone elfea FIEN @ A @10 W1 @ @F @ ©f F71W ©oiF
AT (I T 1 I (P (AP (@I M1 @R e 4w 5o10o 5o G T
itz f5op 2@ 3k Fed AR T @@ oo™ @A T (i

@aww

Fie: Sema 77 SraEm <I[w

TAFq: Peperomia tfegw, s (qhoe,
“Aif 8 Syl I = e Fifer

wfS: a3fh e fdg #f i ee
IS (B! P I = Fifer e | PR
Q{5 ©I&l Peperomia 6w @N7OITE A
9 @ TP ACS Gi7 AT | @ G
([QHABE FES B G (@0 WS @R
T (AE 1o T Ao (7L |

qfew =ifq

= = n. oo = Dt o et
I0d] 6.02: ©[B 99 ©UG=+ 2<%



Al LSRIEan]

6.2.3 AENFACET Cesifre *mitdq “ifsaz

(O TR (SR (@ B wferad sfere if azd 3@ @~ wikE™ oreE
TGN oW JCFF WA IR Ao (g W 1 =il ATATesEe afew @ «4f
R I | ST THAFSTS (FALEE Y (ACF /S €O, G W (AT /S #Hiferq
et WIS AW B 71 @ Teofw Ay Tferwa f[fow @ 5= A1 Sfee
Ao @2 ¥ AW JIT I P AGT O AT Fier SRR S e
@ (A1 @ & A9 TopP W SRS ACE, E1oeen Tfetnd [Roow [esw @ers
ke A | o T g Iw Qele IS (@FF- (N &), T (=-TfS i) feeat
HATOITOS ((ATH-FEFAIA) AR AW TN TS | WA G (X ACAGIRCETC B4R
Ay S Sfenmees [ s #ffsifge =11

IR WP “f¥92 (Phloem translocation):

TS o1 R A1) T (T PR G AW AW 56 G g 8 IR
AT AB W1 @ IS FAGE Prows I AWE | FEw Ak
FAMIRA WP PR | SN (@R @ e TR WIENIR GR GFIEITIR
AF | FIENTR o7, TN, GREN AEAFFIRN 8 IFHHFIRIN AT | Frowe 9
[T FEFIRRAT 8 7oe ABE T @17 | TREFSIE 9T 3’7 M 9= 573
2 SRWTR TR Wret 19w S T | OB (IR NS W AbHR(G S
Rere 2@ DR TSl QI 4IRY R | GF FE AEY AZOER GF (P (AF A
(I BE6e FACS AT | MOIIE @ FTHITANTS FAS A e s o 2
T (Q5 ¥, ©IR AW GG Y 96 | fTWT WA SIS T [, ©iR AW SeAve
QT I

6.2.4 0 (Transpiration):

S 2Tl G T T4 TN T Sfew A4S 6 My ofF erareE A coe F0E
ciifys siffe wfs g o Tferns f[feq tafke sl wv I8 20 @w=@BFHS =i
et IR I T IHPICT I8 (@F TR I | RS =T Sfew (@ W RFogw
AT S I ACH MG APFIR AT @F IR W, CTBIR AW A IPITIB
dfeal @ FEB O IAFAT TS (I WHHF TG B, O foferes «ma feq vt
oI TR AR, T AGTRT AT, [FOOFA Arwe 8 @B 8w |
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(a) == ET AW (Stromatal
transpiration):

fret, IHs, FeE IS e A 7S
THRIEE (Guard cell) @GS 4F =g 7
PTF | TAACE 2aY (9P stoma, IRIGA
stomata) I (T BHTAT B AW

90-95% T AAICKT WL |
(b) Fefig=ia ava (Cuticular B4 6.03: w3l At @
transpiration): =0 T ey

Tfema dfRegee Roiw o el BAm R
A et wigmd At | @ TR [Fefbea I [eflies on s g AfF
AP T2F @ | @ i [eebea aramm a1

(c) =fo=a &T=WA (Lenticular transpiration):

B ot 3 =t Fhese A B EARBTTE A faw S = 1 efboTe feeta
(T AEmeR Aftere AT R g7 g oy A IRw & am ) ae Eeew
AW <A |

5@ 6.04: 936 FFBrm

TR T Sfen(v IS Wfefeg A I8 T AT a1 & B Gie A oifEe
¥ | @ &fFA TEAFE AORER T TS | g EIBIBeiE Feorrs Sttt a1 31,
AT deRT © TIBAT ASTT |
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(a) AT goiTT
(i) SMFY@l (Temperature): SHANIAIT SIS F0& AT A8 GO IR
wfge ©it #fifd F2Te2 AT e 20 AR I dvame s wRifFS =7 1 el
I AT ATNDCET AR {ATFAS! I i 1 T AT RS GOOF 2 |
SN I (I i Reifie AT &R 298 I IR |

(ii) =i wi@St (Relative humidity): TS TATIITHT AT @ IF SRR
YRTFTOR WAfeT TAT AR SHe! I | (@I G0 GBI IFNSE &K
TARQ AT WGS AKF (FIFTOR &) ©f N O #/IF | WA I AR
AT CGS IFNSER I RTFIo &y it Fig 20© iita | Aewifrs wiws w9 =6
TARAP YTl R @ | WA Awel I AT TR TF @ I
@R @ AT T I T

(iii) &M (Light): SETw SHARPSIS siaey Y07 I, T 0T I K AT
g TSI Ay I AT G2 &AfSA I 20 W | AR SIS &G AT
TIFNRS FF-IH B | T LTI RS GO1-AN ICH | WA Sfewumeed et
IR TgeNe A AfFTE Ao T |

(iv) IFERIR (Wind): TWea =0 Sfgoma slfieed Qg B 2@ ow, w1 @3
AT YT FACS AUTT | I AYAIIR AW Y A A (77 O @ S Wi L
o 1| IRYLAMRS T AQYCA ACAITS W IR AGICHST B AT 1 T &fHe Qe
GNP YA (9 | I I YN SIS ST QLS OOy €5 |
IR IS ARSI T8 ZHT A, FCE 2T [ [ | SR IRGIA I AT
JEIRTeRA il I AN G AT TS ([T I |

(b) TSFEAld gdeRT
(i) “ETY: AT TR, THOH, Ao I GG ST ATV QR OISy W |

(ii) AT FHePL: SO 7P, AT, 5167 A2 AP ST TR AT ©IFosy
T 4 QY

(iii) ATFEACP HASA: AT T WS IC JE ARG AT ([ W | G IS
q TS I E ATIAAT K8 I T |

(iv) BT AT TSR AAO7: TSl ¢ FITIR Tfgtma AT WS <A I (AT
AT QRS (0T I |
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RISl FeherEa BoAfefS, =Mfer spiEmeiRewE AfFd Qe atwe QER SiFeTy
o1 |

@) v

Jier; v e Bfew @ < IPIFIE @F @ 7 oI A=

BoAwadt: 52 «fh Jree Sfew, 4B FIHR (FTeI A ETCEATTEH Jio, 3ot 4t f5ot
a3 sAfRrecst fog i |

A AR SR Ao GRee Bon b fre 7@ ¥ B Afmidtst #if
(ot Tite TR | G g ATorTR G=fb *iite ETeeiee it e 0e sjret fea <t
3t T3t M @ibte 99t @@ ree M o e 201 T aRte 2] @ foeEm
¥ ([T 0o I IRCEF O [HCe A ATF 1 @
TR 53 @ 9% @Y e =@

A@HY: 9T I 27 (R A, G Peid =
oot oM oifiw ol B R @R qE <)
It TR @ TWR @ au e o F
(ST FRTS 2AR?

Pe: @y GEes et &5 @ A
GRS foFt 1, ©iR @ wAffg e @
et (PR @ ©f fMfveei I= T ate
aufas 2 @ Bfew o Imam wet fa Sifq
IR (M0RA A ({9 TR (7 |

2 \CL )
(a) 537 Sfewfd s’ Stew 2re A |
(b) G I T OISR (FTH I FACS T |

AT G316 GfS STHEAT GXNS (Transpiration is a necessary evil):
TR JFF T IS e RNz dewey (Hreres I T 4 W @
Afeaa Tota &I Tfen (Sitas AP TN Al Foedier | eitamea e
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TIRCETRIRIIN B #TC | 92 BIes T Tetme Forcas og3 s Aif @z e #/=e
Aol +faqifze 271 « Bitg Witfe 20 #ifF Cied I TR G2 AW PO TS
RARPI TS WY 2 ;1 AT PO AN (P Jof 51 16 TS 2,
Tl AN CATCe ARG 0 1 B 2T NG Afofze “ares M cifie wisie
T IR AT @IEAR SIAN@r FReraer ey [ |

facs, fgeed 2 efeafs Sfeme 13 ww TosiR Facers W By wAsiR gfiwls
TCACR | (TN: #Af CNICHT (BT AT A AT 2 @ = Sferma &= A <<
e qBfe ot e 1 @ e Sfewioe oy 0© At | Wfbte “Afe wi6fe e eargdt
I T g A =& 0ol HoICe AT | @ TFRAE @IS 2o e G I3
TfeTna iet IR (MR 1 ATMCAR TSI AT HioA Bi#f Q6 =03 1, T wfozad
T |

SR I Y, AT 5 Hog Facers R &ifea Sfema oy Ty @
N | RFATER ReRAiteR & Reeit If6S domace ‘areamiy o’ (Necessary
Evil) ity wfefRe Ftaced | o ifis i ot Sfewcs e aew ovm ket
[ @F SR e S gs dvava afewt fKefee zrR)

6.3 WFIMLR §8 AA (Blood Circulation in human body)

T GIRAMIRT T 1 I N e 18 (R T4 oIS = R (I SfFee =R
Ay BHAMIT TARAR I | TCE RF 19 (I QI @32 TGN AT | @ STEF NG 7§
fefee rea ffon ool 8 Tt 5a6e 39, OfF T THIZTOW 0 | @ O 2]iR®
TP TGNL A7, ARG 72 F68F I8 Wi (TR 9T I (AT o AT A7z
|

TR TR 991 e g FAfER W0 N AE, FA 99 AE
T |11 @ FAF LRRAOUCP T 7o W (Close circulatory system) I -F | A0
R T8 97 T sAfqEeen s Wg @ R 31 o e I W w1 W
LIRSS @ R AN @ [P,

(a) 7@ TR (qezR [fSm wret fiww coffez

(b) AR e I RS YW W2 @t [N et T@aR oAfae
rEe Face i
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(c) =8 ffen wrel sfaamd ata go Fefire e wIeT | S StEe o 98
AeAEAew R 3RS 2re «aF et BB AR

sfaagrents yrRee 7t S o F41 2H, 7 A2 " (Blood circulatory system):
efies, @f, far ¢ Wi fm oiffe g @Re® (Lymphatic system): @B,
AR ¢ b A Hfée !

6.3.1 8 (Blood)

T OB R, Y FIRNY (R TING L
g | 78 2, i, Seifdar, g, =i
e @ SR Y wRfes T
cifRe dedley Rugika e e
W AFE I TR R AR @RI
T Ao GRS TYRARI & 2 |

6T T
T O YIS OFF @GS T | FGAH IR
TP LATE TEIAPIT NI 98 6w |

(a) 891 (Plasma):
T IR oo TONE T I | AYEANS T oA AW 55 it TG | TACT
A4 BAmE S gmer AR o (g (@ifF, WERE e AT wieR w1 qAgS
IR AE | O N @ ALY AT ©f 2

(i) ceiifom, 7=t opwgfim, caifeim 8 wRfEetem

(ii) grarer

(i) "= T8 st

(iv) <feer e

(v) febifim

(vi) 280

(vii) «f6<fS

(viii) T80 2 (@9 A Tz, 3o, 3efaw e Tepfn
G A <R G @RiEe, e ATIEEE 8 Wi afFe AT
sl W REE T ard 37 e cfaciie 2@ arER g oifie 3w a3 wgee e

-, EREEE- 5T-07 @ffe
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foa 6.07: Rien wat7w F@loS

(MRA ¥a eifere 21 qoiT MR Af6ae qaiv a2 I@ e <f5F e
qR FIFY I |

(b) T893t (Blood corpuscles)
WHAR fod q@ea sefdst ¢t T7, e 7991 (Red Blood Corpuscles), 4
F@39% (White Blood Corpuscles) @R @g5{@at (Blood Platelets) | qfwe @otait g
(@1, OF @I AT MG SN INT AL ol IE qRAE e e et
TP AN (RS AR, BT WYAH T8 AT ot T (&1 71 (1R FIW @2s
epfere |

(i) ifde TSP TR o7 @
TWIOPE WY (RS FWIAPE AL
R Q@1 @ft Yrerei et sfeeze
Wl o s ) oo wfFRTE
e TR tofd 1 G T &Y 120
i TR efike sl fAefgs
AT T qR (S Ao 7-oqoe Juad
et s IR @ @Re IR
Tyt ofe fFefles (G a 50 =% o 6.08: FfES F@Hl
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Q] AAfdees 395

B Cfre FISAPIA BT & 500 ot @1 FEF AT ANTH 7GBTS TS S T
E | GEAEFOIR FHTE (R FiiRe FeRARIR Al @ U | SR SR
of% e IfTe WIMF @S T, WRE TR tofie T @R TS
fReeafRe wfsifReneeia e wfeey o ST viR-awige «feezy s

e RomgRa o @me tae oW @fte wmlien g7 Seififsr T @
A (AU | 0 TS A REifad 7 e sl I TS (anemia)
ol (7 | AT AT 2 GOt TwealB @ (@t it |

(ii) cTrs F@<AST At FrSePNLs

cyoafiats fMrs (it ita (18 1 @ sfee Renegifa@m g i I3 s
@1 ofe FfaTE 1T Wiy >-d¢ T Rk W Ay St awme ofe weI A,
AETS White Blood Cell 91 WBC I | 04 AP el RBC-IF QeI AP BN |
qqt Sifi[E oot (eg WeRd SAfaed I weAriRehe dfeuw at S

W P @aﬁ
‘

f = - 2 s i e R | e i Y
B 6,09: (TS FIP! WTAPTRCGIPET ST TR R®eH IR I

o B TR T T fees1g verte =i | 78 wifersie el con 3ca foope
W A FH0O A | (A @ QI qE WFFS I, go (o IOFE A I
E | MR &S TRER0E 768 4-10 S (IS FIFAP! ACE | WP TAONR 4F
TP @ACE AW | FoANTE TR T Y (S T IO DNA AT |

APIITEN: FITITSITI G2 ARG AT Boifis qt weprife® o o sfiets

YIS TR T A [, T (F) WIAGEIZS A AR @2 () AGEEIRE A
RIS |
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(¥) IAITCIAIZE : @ G907 Cf© Tl
AT AR '@ =R | SIS
OIS AT G2 IIR; TA-FICRINIRD @
TEIRG | (R e, Babe, fary
ol Ter @7t tofd T | ferTReTIRB oy
¢ efFargg @6 s WAPIRs
@B, foar ¢ garR REfFamRiG LD
T IPGH BREOIRE WA NN (g

IE GR O3 WG T R g
I @AY ®T I GONE (AR
@ eiferary Fwe! I a1 WAPIRG
THCARTIRGIET 2 FAN @RS R/

B

(¥) AEAAIRG : G ARG T A | AENRS oo Jfiafee fRefFaem
wigfen fofers for eia 7t fNewiire, b qa @i

e WeERGhm afiewm Gk ot w31 Jehee 8 @@ eohm
e A e fNgfe e (R et efetaty 1 @i @ e v
FTIT FIANRSIT oo &=t e A4t 7 |

(iii) wpfest A qrabTIde
A amEE (23505 (Platelet) I 1 QYA (e, THIFIT LA TC WA
TS A | AT TR AT A2 FRGISSH (FF (Y- NGBl sifest
PR A, g T A o1 weaee e, wpleateE T @ w1, aseE
e e AR (FIET fom we
ISR T O ¢-do 1 sAfare

&w\g?

TRwE 4 wERtR @ gl S
zé;v@ 0
ﬂaﬂnmwmlwmm' ‘
e SqiAe @ =W
GPRTE 4T G T T O I O %%&i

3 &G LIS (blood clotting) =1
WIW@WWQWW @ 6.11: TIvieeT W ©fF wiwid “Afages |

@ 6.10: [Afen aow cve @l
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(R ERET 383

SIS TR @6 I, O GNP A9pie<ce e 7w B afimfie wiwlq g
R GIR MG (Thromboplastin) A Wi tofF 1 @ “WT T cAifon
AR Qe 2f99e 0@ g ~1Fe! TN FeAe (efb- FRiFgEEE
FIRET TECE SIS I T TG A LA 6T LT W | FIRET PR
TmIaw (elifod, T go Jou wrel Tl erge IR At Fe R N6 A qR
TEHAT T IE | O[F 78 o Sl wiwe wivw, @ afeaw oy wike foq @mg
ATRlaE oM a3 fS6IRm K ¢ FEhrT oE wow QieE |

A0 T A AT A AT FATS TCW I W A | FCEA GRS AN @R
ST ST AT |

@GWW

Fie: o 29l WO &@iF ¢ 7 T4
@IfiT® ¢ oy TIIABIT T A
RSy iR weafast g WAL
(a) fCSfamT
(b) ==t
(c) RRemeafs
(d) =e=yt
(e) &

E (R
8 oA P T 1 @t ez ARy i Iw, @=:

(a) wf¥ce “fddze: cfiRe e afFRmmaemge @iE afem sfwes

EIGH

(b) ST TIZ-EHIZE WA ATEfE [KieTa w0 @ReETe @ FId ©iR-
THIZC TAR =, TG CHCAN AR FIAGLLA ©f IR I e ©eT @ fggsT
IS ML TIPER A (R IR (77 FC (AT |

(c) AP ARIZA: T Ie, WA @fre, bR Jepi (I TR F |
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(d) ST ATt TH: WZT NP TT® wZAeq Fwifre w1 ate I [feq
oret f[{ifon WA o % 7 G ©f TET WG (RA 7K QW AT | qoitd
MR TG SItoiq Ao T 27 |

(e) TE0 AWML fT: T8 ZT T Fhodd I8 2 Iz I Wk [fey areg
TP PR Zef, I uitie ¢ 147 oiR-wHiRe R e s

() T ~AfRRIE: 29 AR afers (ofd 3 «70d o] PR smid [
11 @ 37 AR w08 e et s [Kfew wies seifers 27 «e [few tafs
e gl o<l e e

(g) A% AfSTAIY: FEF AFIEF CF© TP WICAPTRWGIOM 2SI =ee GG
QFTY (ATF TH A | WG 8 WFBLo SRAWCH NG TS CRF @91 &ifSrary
FTol I I |

(h) 8 &6 Y (WZT I A (PG (AT TIPS T TG 4TS AW FF
AR (MRE FHFTY T A |

6.3.2 J© o A 96T A

G APEIENS N T @ &P T e, O T g R AfEoe 1 corma
Q 7N @ e GRfowTa =Mia (XTe e | I6T g I Jr© g I @2l
FC o T LATIEA? TR ARH- AT GIR TN NG 74t iz (7 [fom fex
@S T AP A ¥2 B NS §2 {ACTH WIFGLSH (antigens) AE @32 FTIT a 8 b
VR 4AE WGBS (antibody) UM | 2 pfbrew a3 w6y Tofefen Saw fofe
W NPT T ({07 et ot 41 W1 9@ Je g+ 3701 Rt et qiorneaR
1901 T WAL AT @fARTH I ©f A, B, AB ¥R 0— 9 HHEG LT a9l
FEV | YIS & T[T TR G A G358 777 AT |

e FefaTe Aeed ol WG G2 SFtrete SHAfFfS (! <o

@A gt BT (e Telaw) wif53fe (FeA0)
A LA b
. B B a
AB A,B @3
— e -
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qN ST Afire 08 <o nforem g wWiftefer SaARfe ¢ife 1 g fefars
R JIC AT GO 6 FACS A qw:

g7 A: @ @fd7 96 A afBrea 8 b afBfS it |

g4 B: 9 @7 963 B «forem @ a «fB1fE U

g7 AB: ©3 99 768 A @ B Gforem U 92 (I @fB3fS AU =T
g7 0: @ @faT T @I forem Ate T (g a ¢ b W53l A

AR @RS I I @I @RS Soifes w@iftrem I aler w8a Seifes
GNP Tt Wi, Tt Ty wpifSraae s Risn 9 & e, wiferem-
eifBefe fRien 2@ a¥e A @i Q" R#AN T A & 7 Lo 7@ SRS
CRET T 1 @94; CSIF 78T g7t 3 27 A (@l 1ifRe sfier Riftce A wnifStem
IR) e COINIF I 904 g7 I B W (@R T 2 MBI =itR) Sz g
O T W Mre AT T I v oieE (oI A OiftEE (SR IR a
w5l A RiFH F@ T TP e ot frs =i | o WeiT 9@ @ Wi
T OiF FY P gvveir a2t fAdiva Fa0e W @ OFF @ WK Wifbreg
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A ABO Afore AR 9689 A SR wiet 8 Aeiq wiferet

q639 A A PAT I RTINS AT | @A A (U 98 A™ FA© AA

A, AB A0
B B,AB B,O

| AB AP A, B, AB, O
0 AB,ABO 0

Tt ARG T T TS SR 0 GroiT RS I 7 Yo T I T
fAte w1 ama 9 2@ TG 8wt (universal donor) ! AB FEUIRt IR @CHIT
YT 7T AT FACS 2T | Ol ©IF AIGAIT F@A®! (universal recipient) T 2F |

iy DRreTReE Aemn segnre! St o F@ATCF (At I7 G5 2Ty
T (@], T WiForecTa fofare @fdeae F9 (%@ ABO (s F&ifss Jgesd
18 T TRE TPRY B A, @Y CFARTI SRRYIT e 2o 2AMTd | @
@ (Rh) 139, T OF 4A0F MBS | I 6@ @3 Wi TS A ©iF 03T
Hf&foe wig 7 At I @it «fs 7 T e Sizrrs advet I @ wRs TP
T ATCS 9 | ©IF ABO Lo “APiif iy wigas #ifvw g e ot 512
R @I WIFACE RO (TSR 2T TR YA 2T A+, A-, B+ B-, AB+, AB-, O+
qR O- 1 (TGS GLaiF I @RY @1 TFK WIFGrer (713, o2« e it
el AR g &S geom 8 (eifbe goits orea T =1

TV 8 AT wiEIHot:

wers, qE6A1, Wi, digfes it 9 @ @A IR Ao F@wRY A
(R T Al AFIEed T I | TS 7 FA9 & & IVT R 78
ST dree 1 g fofere @3 T i F9T T @A (R 9@
AT 8 0 2| WS T S TS G35 ALK 961 | Tgf TR &
A T TIPS A FC FILFF NG A2eT T T8 @NF (R AR FACA W | (@A
e Frair g WM 30 (A0F AT T A TR AfSACE 7§ KB (Blood
transfusion) I | A6 qFH TIHT THALW I, TG T @G Al T W1 O1
R TFRITOL @A 6T o1 @ ST AIH 7 I ¢F @NF M0 & @I IRF
T T IS S 7@ AT I TH® 1 | Jfow A 71 Wivere! Y6 @ @
Giw o 26T O S (@ AW 1 @ TWRASIEAT oo vy, R[S
26T, WrTE AR €32 &RIET e Remgnfa @sfe qear Topifv
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«ft TR /T & G ANGT RS | @R T@I @ [T @R, ©fF @7t
G SRS NN 2pF AT AWCH W R AR IR (AT 7 AT IW@ @ &F¥
TR (NPT A0S W | IFA TR ARPRIOr Seoitea STReAfer et 29|

G T A I TR FIE | TS TGO AT (@I WS W A e P
AT (MR (AP 450 el 99 (@9 @ oA (onw (SIC Opffel =7 o111 oiw (iR &lf®
CTITS 21 20 o7 (XS TSP IS FACS AT 1 (AR CoITR, I 3P IR B T
A9 TA TR WO (R TGO (ST St 27 1

TS TG CTRIRC T TN IO (G TR | @ (Sl Rees et <t Reww
(P! TP TR SO S | qTS TP T T TPIE Ire Gl
8 OIfS STATITH Z TR | TOISH QoY WPE Q¥ TIAI IR &R T oL
AR 8 o |

6.4 AT o 8 FIH

6.4.1 2PST Ao

e % e AW e 12 PPeTE TR SRS Gl fardiia wie e
@t geeof A @ Resw wae wtetee offt i affe | zefie cifsefam e
sffeet sm e @ige Qe qeFio-dibien Qe foal o, Afeeen at afifear,
TFeY A MRFICAN 492 TOFeT I GTSIHIOAT |

RFeq (Epicardium): «ft e @i e fw +fde ) @ “eafbrs Afrweng s
A G2 @S e el e =g |

Jged (Myocardium): @fb IfRg7on qaR roFeTa NN TP I | § WARS
cif¥t e @ vo7 o

G®3%eq (Endocardium): 46 0w Towa 711 ZeFitey AwRE Tered W
IS | G 7oqfb FePRTT FADBIAPS Wige T A0 1| FefPhey fTorae wo7 Hi ae
514 eI e | Seita et b fAtse qfow o Sl @6 1 Soitaa &ty o v
G 3N Sfe= (right & left atrium) @3 frse W@WW a2 3N few (right
& left ventricle) 9t | e b &iblR QeI “Atee, wis feras bl =71 oo
R oy RGN SFEsefer W G Sreser Al e eI 93F AW

F-35, TRCEH- 5T-307 @it
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Zefnes Ton wfem «R e il Gl
@ fewsid @i, ©F AE A IM FAR
T OIS (valve) a4t TGS AUE 1 O
e @R i fNEEE IS fegeld fo U
AFRFS GRIMPT owe fw JEfFe |

GFISI AN e @I AN o w3 \
AR AT oiete (NG o

e +fafoe) f e Qe | il
S PHFAY YNfd R Gv@<iF St
T | AT TP T AT I 58
GF2 WS 507 qqR 93 (FIo! T@S TTor  forey e
e feta @eTCS w1

i foerm

fom 6.13: I79 3
6.4.2 AT TP 8 AW WS

QNE AR (@R @ 2T G Atw Teo IS I 1 & HNET AIHT @
oiee Mo @ Fier e 21 FRfHes SR ALHHT g SAFERT NG A R
T RIS TiTe AT | FPIST ALIHAE @ W HEDE G e IFets @
Y CRITOE | e @99 POSE-SRItoRte @@ 22 e (heart beat) 0 1

wferw 4o epTifee 20 *HiEd [Kon et (T 78 29PNS o™ I 8K fFEe
food faey I ©iR-THRT g T ©F Gfeitm A 03 | TIEAR I AeTeaaia
fooq e wfees 3@ <8 I Sfeitv & e |

wfer fbq v 2 e qiba coifdt etifes 21 o i wfem-fece femenes
FRFHG SETe YT AW W3R TF et (AF I TIR-SHIZT I T ©F e e
31 5 O3 T AW Gl W22 AN FEE ARTEPE ©FTe Y T oL AN 9o
AT ARHE @ I AN (o0a 4t I 93 2[R emejren st e 7 =@
T | 9T TCE o (A T T AW 2™ FACS AT 1

T2 f{erw i Aepioe 27, ©4F TF o (A0S I TIR-SHIITIE T TIEAN (W
TG PIFET & I 1 QR T ARz 271 s @2 s W e s
ST T8 TR WL A (R ARIRS W qR T qwivw afvagien
AT I 2@ TN T 7 A ey fFeg wees A 7 qei zeies
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(9) foeicas wrEEo@
5@ 6.14 : TPiTTs o 8 W FHET XS

TSNS ALFON G2 AT T 7§ AL Al TGRS AT |

ZefHrey IIE: T L OET A4 TE FePT | 97 AR FRIAOES TN
e AT | e e s oy Aem Qi afEemgg 8 afFemRae
AT AL T A

6.4.3 FEQIRR? (Blood Vessel)

@R FifFR oo n 78 2QifRe I Awifere 27, ©itF FeAIfET I WIS IE 1 @]
Afersite TRfie @ ¢eed [fon @t 78 e =7 ¥R oeer o o (/e R
s P oot oo, Sgfe w3k Fite Bfere it at weAif fo w@ma—
g, Pl @32 e et

(a) ¥ (Artery)

(TR FGAIET TG LTS TSI 7 FAS (AT AR MRS =7 Ot 4wifey
I | PAFAR (A 9 Jfopw | G2 JfoPwy (N 2T (AF T TiZ-THReTe
] AT (TR 7 |



il LRI an)

(g aible fox ~oaf<f*o;
(i) ot @FBF (Tunica externa): @b S g @IE a1 M tof 93T “od |
(ii) foefat fAfean (Tunica media): @it JeoR wtAlRS il M tofs w011
(iii) o=t ¥B1e I (Tunica interna): @ft 7 WIAN Fa1 few tofs fowma o7
g dibla 77 ¢ st qafare F=0fb A4 7, a7 FfE=e 57 zefies
ATSIT ALIIHEAT TE (AR (RBITC I U0 T8 SAEF ool &S W1 «re
el e A 4ofee 21 e @ IS @2 ALIHACE ACWe 0 | (g
oo TR, (AAad FCIHA, 299 e FfeRivest Tl mWea due Fige

B - B e
Bd 6.15: A9 49019 98 2=

(b) Pt (Vein)

@R i T 98 e e oot (0t gefPins [ wiet oiwd BBt 3e 1 @7t wfem
TR A (MR RfST At | PRrajeett g (e [fey =i (s @ e
W aR G TN SRY A G 7 i, Seifea, rese Rt q =R oo
7@ TePie e @ieT | e aible gwfee sret fom veaff¥6 | fRiae abia % =g, ¥
Fefssioe 8 o9 ¥y | qve Aifereid 9IR BeTl qar FHAMBI ACE | FAFI (AT
Fefites ot RIS viel o R i S SRS HRTTw 7 #ifd3zd w3 zefns
I | PEARY Fort S re T 38 PR (A &I ¢offtg a

03



R0I®

I e 8%

(c) =% wife@t (Capillaries)

cAiffrogre REe Wee! wife I/ F@AIe (7l IR 1 T3 LA wifert At LA aifer ceT
QY G FRoN (N G THME Faow RRAF T FAA AT I | T oA
MR- TS T S0 W TR O THSA (IS Afers Afrs 27 a2 arees
@R AP I ;Y| G 2D ToFe Sea | @3 Areet eibig ov I IS
TIPS K g Jio AT (@I &A@ T |

R 8 ST VSR T S

fom 6.16: TR 7@ AE@EH



T LRI an]

@‘QWW

Jie: = ¢ &g Wy sl 9

(a) Teoife @ swif*s
(b) TR e

(c) 9T aFfS
(d) &t

(e) footz7 wifero
() F=ifost
(g) <A

6.4.4 S8b61% (Blood Pressure)

WA AN (N M @ 511 S 2, Is Fo1~1 0T 1 7PAeeq Aeivs A Frovre
TR {NR N FIHICT T 74 AF | 9t HeHer siof (Systolic Pressure)
0 | FENTH (AFOCH WoTCad) &R A TRIGHI TR FoIA AIBE I AT |
OTF TREDIEE B9 (Diastolic Pressure) JC |

o F@b19: FfeeToma we, Affes =
GG NEF o 781+t (Blood pressure)
At 120/80 ARG Timw FrR)
FEOIACE o YW Trwd T/ 21 2L
T @3 faSrfs fagwe | w6ed T oI
b (Systolic) 1 It I9 @ W=
120 fafEfbee | FEstote eRichfEe A _
(Diastolic) Bt*f 37T | @3 Bivifbx eivf 1= 80 fom 6.17: G 1 <AeTT ore

et e 1 @3 o1l s 7t Ree IR s wgifete % <1 quaee
TR AT gufare qt ACAre 5o (Pulse pressure) @ T 1 AYRTS PR

R0I®
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e A S

G QYo F&HS (A6 O TN W &fS RS 60-100 1 2o TS Qe
TR I M 407 AR (30 R T I FeAtIpieAiNGE (Sphygmomanometer) 3t
el RS e AT FHI7 WAl T @ T e ereh e ¢ B oist (e
Feoiel e 4t T

@GIWW

e g (oINig 9, ©fF, @IeTa @S Rt T 219 391 Fite 9 2|
TR SIMA G ot F91 (@I RS 7% 3R 57 @9 90 @M o
[RA 91

% w617 (High blood pressure or hypertension)

Tt TP AT WoT ROTI A1y a1 7x 1 el Ry =pey e fReeiies <1 zwee
2020 JTE G CHIT 8 FCAIE (g @ AT RO 9 7799 T0E @q2R v
AR CPITEICS | STt RIS ATrd NI W | JCAT G CHIPT Ao
YT FI9 R S FHIA |

TH TG F? TS AGEE Y TG @ 57 IS =W, OIS TWoIA I WK
HIfRTS (B [ TGO T FEOI~ I 2 | GG T N 0 AGAI©
w1 et 120 RFRGR sRme (s 32 eGSR Bi=t 8o fifEfbR e s
Tars Ffers Tqr RETT €1 201 99 @ o191 I Nafefg 20 O AIwet o
T FWoI° 0 A |

T 7ot FRT I I I N TH T A ©IF T TH T €T
I (¥ AT | RTINS TR H{IWGE BT (Tension) R (STCHT ST AT Seg
TR, SItMd TH FEHI7 LGAF A (2l (T | (MIRF GG [f¥ @S (1Tt beat w1
qR REE W @ ) a1 SRR TrmE SRR A @EehaEE oF
2oz AT O% BT MR (T | I &oTd TN R @I (Eclampsia) FECa
TR 71 I (4TS A |

T FWGICAT et NP, R 07 T coigw e U w41 T T@pitsis AR
T | RIS @IAF WA (IR, M A 41, TF 4TS T4 8 U (@I FA16 CHIAGHIAT
THY | AT AN @A A W 7 90T | T TBIT @ING ©ITeT T =W A 47 G



e EGIEea]

sAfsmcy ot Qi 61 SEe A A, AT 50% CFG TH FEOIA A (I THA
S 9T A1 S GBI M YT WIBIT T T g I ST AR |

Feoi T ol wevisl Wow 7w 9 R 7w Moy wevt s =1 FBie AR *gre
@ FEe e Rk sfREet Wreene cet 2@ 1@ AFTe @) FAATF 15
T3 20 RGBT R4 @ w@v+ ffa <=1 ©reem

@) e

Fiex: FOIA T (PT*IeT SIS FCA COINE IR Fb1°1 6 =P ToP=iioq 1|
Rrwidia A1 el (BB CRToE) | o

TH IO AfSFIR: TH FWOIART ST Db T I -] WSAF T&JH
41 Bfte | (vRe o fiamee (e WAifee Ay Tt 1 IR T A | sReen
g AT (AF [T A NS ARIET AN G o (61 717et) Ahewr Tfos w711
AN opie el T | T FEOI AT W AU Work FHAY WoC© e, T CRE
e “ifafve |

FfoRAATS!, RPRY, I G @ITIF PIACT NIF FEOICAF Nl I 20O 2T 1 I
@R ST FACA, ST AW FH 6T, AT I 7179 (S o 7w (e
BeICA T FWHIA CUITA! W1 FWHIA Y7 @ 2 eieiEd SR s At @ay
(IR =41 o |

6.4.5 (FEEGAA (Cholesterol)

(FIECoTE QRGN (FIETE6RT (Cholestane) (ATF Teoq @6 @1 Swwdfag
gfd® FitEe aft G3fs SFeeS TomT | (FIEEDE fFesiaba S el o T
T 2]R® 21 768 o7 @ Tt o T

(a) LDL (Low Density Lipoprotein): €T3 W9 (JIAGGRA Il =F, I
«ft TATT IF AT 1 AGFTS AN I 70% LDL ATF | IRROIm @
AfRNICAT Ay 7t T
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(b) HDL (High Density Lipoprotein): i JYRI® ©It= (FIEHSA I W |

«ft gmares Ife s

(c) Qi-fP1AIRE (Tryglyceride): 9 (PIEEHF b RO I ey w2
qTF |

e Tefice aw @IEEbaE S SN (Rt 2@t
FIECHAE 4R e/ bR

DL <18
| HDL > 15
Gr2-faage <17

S T (PIACHI SRS G e W W3, o2, R, siaiveig Tpe, fox,
e s ferm T et

A T (FITACHACT ANV (LT AW S0eiF 0ol Z<PHs aiFem qq2 AW
SRIAIRT TS 2 | TS T SR a1t 57 ol 26 wuface Mo e
95 W6, T 2efis v afFree W3 AP A1 AT HeaTe 27 | TS HADT I
SR A I I AGP® W | G GPRATE A (Angina) T 2H | GRS 4fog
N @ B ol 20 TR AL T (A SIS IRCATAT QST oy ([T
qA

RECH AT It TasifRe ¢ AR

PIECLRE (FRADIF (ol 1R THF & IR &fSS @I oWt (Permeability)
fr o [fon aaim @@ 4 e @) TRMERT &9 [0 G UGS 8
BERITEE Cofdte R | e afd a8 fres tefdre @IEenaER
RO g TR | (FIEEEeE e ot e 1 SEitees SHffers sIvee (@Ieeo e
e fobifim & tofa 27, ot wga Ny fefars i ool &g sides o Afde
W R IR T R QT (@IEEsda Nat (R 5ikce w1aw b (9, S,
@R () it TSl W | JFIIET ISR & (FITACHIA AT | (2R &1
AfSTRY JPAT MR (FIEEA AP Ties |

Fff-20, BRRGM- 57-30% @



se8 Erfe

NI T @ T THIG (PEACEET YAS G 7§ A [egeear e
QTS | (PACERE (GIe™ oy T e @3 «afe I6 il aR IPpred
WP MR (AR FoTe 2| Pt (SIEPLEIER Nd @8 (It ©f Seifeg Srel
PreafEite ol W | (FIEEDAEE @ oeine wg W P6fEd #iied (Gallbladder stone)
T “Afafoe 27 1 TELy, @FIEEERE RIS {98, Fws, e dgfe woe fFredferm
AT 0O AL |

6.4.6 TG € @ TROIRT SR Few#t (Leukemia)

T GPAR PR IR AW FES 7 I Beoy w1 FTIR SOOI R e A=
T J0O (@RS T T W T T 4TS (LR 0, FRAIRCRT & A |
T (T P SRR o ST I 6 OIRCE (AN TN I o4 1 ©L
GPReE TOINE QA (I TILEA TRAMA I I AEFON e I G
qIEFT TRAWT I @TS AT | FTSEHRIE 68T FAE &0 e @ft w78
TRo-JPIE SrreliFeiEiae a3 @ @R qre 4T @ il R AFre
T O A PR | (TR I WO AFEE QoS T, T T @ vde
@Y I, T TF T R YO0 W | AGFFT TOI T TG IS A AR
TR TS (o118 8@ PR *REF [{Afoq = (AT AT T @I A9S QoL
TSI TEHFIY TV | (I PR (G (RD @G e 0 vt ot fmes oAt @@
AR G T 2@ T Tore w1 Ry =Py Ao affifent wpie adreiie
AT SRR WICR, T @R iR (F° THIIET WKy (it W1 oy wfe
QR (IS T T IS G WG FBAR (1Y IR CYSIPIT N©IT T,
@t efotany oy | eik FerehrEn were I Tems [foy @ridRY o« Sigre
T | @ ARSRIN-IPART TRISiIFer IR AR §F 20e AT @R At af
T @S AT | GONT AR fo7 A9 (IR alin aifefbaR =reie wiw fewret =t
FACO A @ (A 7T | O FTCCP AN SPIACSA AN TR OO S AN |

BfRee : I ARfET T @ @t 7T a1 o 93 @R ol ffee Face
AR Q (&9l T =1 78T | ARAS FT (RN @R S efesoTa
TG @ (R I Tt 7F, 9P AFIarem qpie e oo a1 g
fereraae Tre BResiim o (el 2R e 7T T et A1 SR ISHIA GBIl
STFeT TTeTer QeI SFewE dfevis Tt /I IR (AT I TSR
FETATSIT W (SCRINT JRT &R |
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6.5 T8 AT IIIM® @AM 8 dfoTiq

VLA

T4 FIRE VAR (I G0 7 G0 4T I TYANZ I T W et s
T, O ST (R R TR wioars 27 1 T NERGTH g, FEaE
@REPT g Tl S =W, @YEIE G G B A P! T 1 LT
T, RIS S0 FEAR (coronary) AR MYl ([@TT TR | Z&AS 63T T4
TRAEE @R ARET g adie AfSe7 *md wefem v T onzm Ry ==im
Tz 7w | e 1% FATeE 99 &) adie oI geueife afEes e offS aeieg
T Zefer foqd edie TP QTR 1 QER N0 SOEe TN B SN T GADE
IS S T 1 TE LS (1 QY6 WGIBIF 2 | TOAR AN G WIHIE *Y 40-60
T2F I EMFAL AFFS 2R 7, WS FNE SFIRNE @ @I AT 2R |

& (AN IR (MR G (0T TS T TR | T LI Nl SiHfere Ao,
T 2t forew #pifSer Sopifm) <Aew, ST TR @I T AT T T T @3
Q@ (7 A 1 @ RIS ] I o, Fipreiee 8 Iy AR @it [T 98 @i
e g T

QTR TTHPTZ: 26 BT 2 I TTAR I W 2 | Rl I 009 TR
A6S R Wged 7Y, AT GBI 98y (Ae1s FN@ 91 F I facs At A=
TE A @S A A G AN o @R AN QS B I @M 5T
QTS AE R TE SR Bl GO7 FACR I T© M ¢ | @M W &t QS
TRIRG ACF, I OFF I3 (@I J2A QYR 2T WIHE 20 A | O @ [5g T
GOIF ATAZ LA 2 I 1 qE BIREBA @ @I SERe @ T FHeers e
e Fitg A GF-ais FITe 2[@|

Ao T IR M G SRGRe Ff I IO OUei FE] 20 SN TRIEd
R (ST TR | FEAR A GF FAE AT | @ @ (/I vee =0 g
I (T ven welE, [0S F0IA fATEme A W @ qwA W I @ e
B0 A 1) M L\ i T e M | i B | C i el s B e R TR
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(b) oG4 (Rheumatic Fever)

CRBIF (Streptococcus) TIEEE A0 76 YoAIeE oMz, TEEIE TFINE
9, BT Wiz WY NG HEPINS (A AOGRT TR T | YRS
PR @ (@I AP ¥ T GR (RS TS Twieeps), [eg I 240 iere
T 1 ZAS T @ (@I AfeT WFTe e =, FLAH qR ZeRTs Sl A oo
AT Y HOAS W | F(E IS IALSIL 1 “A1 FACO T 2 A R (2 TS
A2 A I T

wgre2 @b e 1 2 3 A BiFT T 2@ AW @il Al @ e e
0T, TR, Fife, FUT, G W O} T (Al (W IR @A oS
AR FAF E SR AN 1 AT AN GRS PRI, T G IR §LF A
T8 @A 7 AREE A @ @ 2 I e i s 83y e
AT @ AT TFT (AT [FR ST I | AS DT AGFS (REEEMS 2S
T 71 R e Ffreei ¢ifvBifem A@m el @a

ZefAere P AT TAE:

TR ~RACS YD 2eTF ATt (AR OiF TS e T4 T I 9R TGH oK 78
S S ST Hate 0P | WEa AD-TAT FHIACEA P! ToF® e~ | IqIW
P TR T IF GG (lifestyle) @R 4y FAGER ARIEH TR 1 A 4FCH
CSF 3 HRETSI UM THACES REAE JI2© I | TR (FIEEDI FeHeg Fgaifee
gfeqwe! S I IRET FfS I AF |

T CRT 8 (Tl T VA [Fane e MR W e om0 T
MBI FFRE! TP ST R &1 (oitele o T Ste o =7 1 Feiicats
o WA T e Rafear #ficm o e sret zeeeife WS ww ) e
4wy A6 e ZPIetE PR A I GW oI AW @ (o, BF, e
*Iq AT @R AN AW a2, dfefrn sfafire w3k 2fo-veAR Mg PR daw
#'e 41 W
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(i) <63 A, B WIfF5Cew 929 I
(i) AfFTCE 7@ W9 A0S AR
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R Sz N

2. TN ARET 77 501 R 9= @i ¢ crmER afesdie siefR s
g AR R AT, T7 (TFT @R wFTS! BI7 TSI FA | TUAE O
7 qRA IV (N T4 P16 [, Foo1 FeF, 0@ 7106 ©IF ot R | SiFT &
TRICAA IR Cite fof g Af=i-faret w3 erarea Aaref oam)
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4, YIB! ISR MFF Tl ICA? IR @14 |

o, QI AT FPPICER I Gt 1
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Qi RTINS IO

@aﬁwmvnﬁsmwm:

o Tfem W Rivww el Jpr T4 1

o YCHT YITOCET AL TSP IT& TP TS A1 |

o TIFER NG 8 TG I FACS AR |

o WiET FI-2RT AfFR @ PR R[Rivwm 3 Tae <w

o WATOCER A1 TTHe, I, &f Sy ¢ AfSHRT @ Yt FACS A7Q
o fasgow s fefe e egfe fdfa s=ee =

o THCER e we I BT Fae A7)

o WPITSTER @I STy AreRe! S IS AR |

T2y, SRRET- 53-307 @if



s QRS

7.1 Sfewm g [fem

R S (@ SR R AETFACERS (Photosynthesis) @3 %39 (Respiration)
wrere -1 vt effeat 1 e 2 gff *1RwgS efewa W Sfeww *yta R v
e | 92 effgwr 9t w6 armafae Risa g Sfew Aceestend afews w5 Ay
ATF €O, AT T R 0, G T | THMCE ¥ ST & 0, &= T @R CO,
i T | Se™m TG TSl YT (SR T (@I RO et (73, O Ao GHINio
8 TS IS AT EBEER (Lenticel) NN SIS, FIT TIR-SIHIZT 8 T
FeR RIS 96 | oI &, e @@ A 2w aE SefRfers Aeeiswe
A 4T 21 AT Teifre SfEee GieE g @ 9 afenn 9w W)
SRR 47 G ToHe I TIR-SHIZE T g & ACAIHLCHCT I LT,
IR SVA-SRAFS SHE ¢ T TE-SHZT T Al ey AT |

ACSA @& AT fFNT AENT 1w I A, ©iR e i Seom
T e WaRifE 24 9% o afen Fafbe @, T Yo afeTn 14T vk -wwmie
TR TAM HeTCe AT | Q &G I8 A=A 6 Fifacaett guiest Woes @l fcs =iieg

Tfon ot «fe™ (AF WS B AR I | SHwWa el @EdN Ao (AT
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WA [fww )

GRS 8 I TIR-THIZT i T I, (¥ 71 WS e A gt 31 ehfre
G} if 3 co, @7 e 1 0, *4PT Besiv 2T, A AFNSCE BT T 1 GO
Tfgn (R S R vetee 2w

7.2 N9 Y7o ®

ST QAL FARTRE ToAmIT | (A 21T S e 2o IBTs A 7 1 WaRwmeR
IS A ARFE TP AN IR G2 S T@ NG ART AT A0 (A7 |
I AT A AR AN AFEwT R[S 6, T ol @32 =g S=ow =1
% Oi7f (TR TR A0 IR TSR A @A

e @R A TR W Rigwe e 9169 viR-aize ¢ Sy Seoiy = 7.
TAMIAYCNE TP T T 1 @RI e e =0 @R FIE TiR-w9ie =0y
¢ @ off e T afEree azd g3k ST TR-HIRE T T4 7Y, S Yl
1 @ e affe AfIied AT IF SHCREE A T I TS e
IR *Yr® ST 4R TN TR-GHRE MG I, Ot P W1 (R
oo A AMA-eMF GFIH TG qR AT MR &feld @I v sifire
7Y | P wee Rigat agew:

e RlEeg IR CREERT  AfN f§

oy @fdre (ofNEl (SR &Y e d7d @2 it I viR-awize g
(QTF (@9 FA002 T, ©f 7 A AW ATF ({06 A 787 77, e fow-517 [feda
@ R ST IR I AP Y AR | (ATRA oA, Shed BeX
TFRITOS AN SFTE a2 GR I
TIZ-SSI3ces oS 51 Wi M A
T, T T I @ AT

7.2.1 PN
(Respriratory system):

@ TR AR YR HAfpifere =7,
CIEIE 9@ Piew e fafeie




2u8

AHTSTHR AL FWG T[T T FNEY @R
AAR, eI QA SN, Rew, YA QA
B, IR A I, TP IR TGRA

(a) AT 8 PN (Nasal cavity):
WTerEs AN QLA qIN AT A A1 9B
TR oAt TIPS i faqraeiia o=
T A AP AR (@A g7 ol A 3o
[ AW | G RO @AY 92 TS Tire
I, T AN A 9% 1 i aweeig ffSe
TR A G YR TR ISP TIFER
2R AN I T

ARTAY ANE APRIRE @R P e e ge 1 @i sitent afbie e «ft
72 O Reg 1 @7 AN O SIS aR PR ot aiw ehgeaidl @i sAreet
i A e | SNITME Y- T e R (e, @eidRnY qR Sikerat
B ©f G (@I R 2HICS WG T | G Y PAFET At FA17 7S vy AfRstiea
fofel 203 A1 aRIS! YR S RIS Y AR e T ST fegh! TR @R Wiy
T | qF T IR SIS Y POIFET AR I FIRAS (@I & 6 F0S AT M1

(b)’ﬁﬁﬁ(Pharynx):

T B T RNRET P @ qeeifs (T, GIBIR aiefet 1 e e we
(RF RFER ToAfRer e «ff fRrge 1«3 Fieer @i Sefier @t (=B formim
WCol weH e, GBI AEferl (Soft palate) |

Ay G AT AFAYEHACT AY OB AT IR I FCA M | FCA (AT A
W TR 2T JAZCH SPICS AN 11 AR TN &pF wAfReied fifvee s e
TG GF AR JFHS I 1 T8I© Tyood R RISEa A2 wieifermia Tes
GO TPF WICR, (@ (@I WA FRwE @ e |

(c) }9¥% (Larynx):

@Bt *F#feeTa faes @R WeTifer Toite wRfe | =Reaees v QI 9fo ciff s | @oe
(Vocal cord) 1 RAAWR TAE 93 form wigfon vt R Ot Sofert
(Epiglottis) qCT1 %PI-2gi (FGARF WY «fb (Ao M @R @ Y AT FIFET
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A f[fawm e

OIS FACS 2T | ARNIF A & GIFAI0! RAACEF 2 (GTF (T T AR @i e
YIS 2T T | YT-LRT @ (I BT (R 1

(d) ¥ (Trachea):

«ft Al AT eRPe @3B Hieit 7811 @3 TS erae e 9ot @ W v
fog 7w foies foica veeet foee 2 4ft <igeeera 1% =, @ojeen gimife | ae eiible swsea
el IR ogelifR @ cifdt e e 1«3 wrere Rifl frer @ige 1 @ Rifics
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(Phytohormones) I=1 2 | (T (FC FIZBIRAWINCS Gign JKIITS g (Plant growth
substances) RGPS GifTe IR | SfEF REWmE 0o, (@ IS FQI0 (@FIE
TerAn = G TerAferast (e RS W RIS AT @17 A (ra=jrera Fifaf e
IR, (T618 ZOR AW (Hormone) | S &fefb (1R AT AR FACS 2F | @
I Afouy 7 SR Faway TeHy 2@ e oy talke e fAzmd a1 @w=:
e (Auxin), ToRE@REE (Gibberellin), TRGRFR (Cytokinin), e be
(Abscisic acid), 2™ (Ethylene) Tsif |

TfERe G379 AT Qels Sem WNe fFg 20« AR, IS WM T A A+ 1
T | qAF ATREGE T (Postulated hormones) I 1 @11 dqiFe Te™a Fa
8 T NS wreld [T AW 1 GE W GRfEee (Florigen) 3R Oifer
(Vernalin) 241 | 4o 41 =7, GRS Aol Ty 2H IR O AT RIFF6RS 20
ATYPAT T S 361 ©F el W, Fifdeen Sfewm g1 wibies 2y
I A 4 FIRORIEEE TR TS QD 391 =6 |
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(a) w3

PPl TIHORH @ TWWH &Y W™ ICEF1 ACE @I (Kogl) @R it 76
(Haagen Snit) *RISICS (H T WSS S0 | 5IE TIHGEH Sfewa QeyPpeaaiq
(Coleoptiles) B9 AT AR 7% IE | IIq W@ APIOCT GFMCP #CA, &L
AP AT ST TACP (ICF I 1| 96 AHFIR b Aereiea I =i 1 Ko
FI-RrER W five 21 @ AIFARETE S SR U GHE AR
e 4T g WA @ AR A ANE A | A T T R A T JA
TR R TBIE FEE I 8 I% W | Sencdid SfEed ~fsaes Flieie =11
A eltd SfeRd e P G219 29 (0 I | A& o1 TAMAS I I
T |

(b) fFErafem:

QItH9 I (Bakanae) @R |G ¢ memmmmu 9%
OIS (AT GF G0 Lo AT smd fweiie =1, 19 g e wfeqiw j
AT | @2 it fercacafem | afisiet feacafem fema et I\ ACF, O S,
Jeeia qIR AEF I TS S I AN GF oI SRR TG ed @S
IR, IF P fegw FN@F wfegf I 1 @ T AT SHew @B T/ A FHCEA
Sfewls Sy g Tfen e wfgs o 20 T 1 FA @FIoIS, e JroIeRAR g
FACO R TR qF ISR TR |

(c) FNRGIFIRE:

G2 FIRGIRAWE I Sfen AEEG T, T 4R TR SAfwe Aemt I @I
@I S qEre qR SN [ AKiFe «ft [{few vy afEeR TR [/
W @ ReETe Tre 3@ ariel @y, wwer Ramhmee, A a3 o
Aol oAl ¢ N Refresard @ 2 $fie! et 36 1 (@1 Reiweg 1w
ARBIFIRTT TS AN (AT ARG q6 |

(d) e

Q TAEAG @3B AT W1 @S T AFICS AT FE 1 93 T[T T, oA, A,
el GR TS (7t TN | BRFe A 4R FER Froel o8t BAT MR IS
I B IR M= Tt S ARG I, ToT AR T 67 o e | IR i, o
IR FETE AT ! GAIAS T | Pl ST T AIGICOG 47 QYT AR |



ks AR

AT JIU:

SE 8 TGy FleW ZACAT AT FoT TLAM AT ¢ | oot it afre
(IAA) NS T A SFER Ao TR TS I #1111 w0 =T A5
(Callus) G 4FCTE AMITS (FIFYRA 5 T G2 T 2 = | AT 2T I
TEE (DA (e s 701 A T SeoAv A Ew 8 feREhhiee 393w TanR

3™ (Growth):

Sferma Rfon oot R cFa Wit 32 Twesid doik 7%am | @7 T [fow Jereme
S Mg RSy Tome Teoy 20 T Weei S w1 Wit ToifRfers Fwae
i e s 2@ I T 9o e afee ey e [eioe S,
it e AT S SrHSE e 5o I, T Gimee I @ =1 @2 S
e I RS 2, e Sfewfs witew e < 3 A

A I QPG WA SfeTHT Ttod] St TS AR | GTF AfoIE B
(Geoperception) I | TSFHCIT T (IR SAMAeet [ e =iarefzs =71
qUAR B 0T A (FICRT B | 9T T WSFHAR B (7l T |

e SR A oPgh e Mrde e wide fAeeim 1 (W vewiEe a3
(RBTT Bfen | A W @] Bfews <[t Soivi JIare o/ | e aite-arwied
Q@ TR O3 YA (oie 9% (biological clock)-aq Twizae |

BREMA G-I BT 897 Fof Fea midiat Sfewts foa ottt w0at 23:

(a) =xBfWca Bfew (Short Day Plant): *®IRITS Afa TG 8-12 BT ST SATAEH |
@ TEwE!, Siferat |

(b) TTMEw Sfew (Long Day Plant): S[®iRIC WAl AITT 12-16 €61 FCEA AT |
@ =R, et

(c) ST =T Tfegm (Day Neutral Plant): %@ ftTa Q= (ST AR (et
1 1 G =, SR

TReme I @32 P ST W01 i R ORS &oI TRCR | (AR (TR AP
et wegfie et C*1e) omi I A O Tl KRR AN Gl ST 1 0y
VTR G Tfema Fo1 (199 gaiffe S99 2fFAE Oifersce™« (Vernalization)
T 1 Rt awe Feaces (T e o SfSre T & A | Ao oI i
FACET Fo1 @PICe I3 (i 21 f57g s @A i 2° CAPIET-5° CrebeT Sxest
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AT T Sfetn RSl 4+ Apo W |

ISR (ST (T AR, W, A, Ot @ (R0 Twioie Tfgwa e oo
I | GOIR Bfem o *RRge Rfen Fites wog T w6 |

%49 (Movement):

oW i GHRE TSt ST FAOPTHR | qer) Torear q IR-Tnre Bfewmz &
Talet % IR, OF T B v WG | T 5 Bfemomead JEwe wRIR iy
o erea @32 A SriET gend T A | 5F (@OINRE @F W (@ ©f
TR (I 7 (I ORI FIACH TH AT |

Tfegw vetece egiTe goite Ot 41 T, ANEF 5519 (Movement of locomotion) €%
I@5e (Movement of curvature) | SfEWMRT (T qH TIF FANAFONI AT
St @ 3R (AT G FRAC AT B O AN He1e 03T | (T, RS G2 TFo
WWWW(Gametes)ﬁ%ﬁTW—tﬂWWWWIW
o3 JrRGHA G g AR, @
Volvox, Chlamydomonas € TGIRIGY
CRIICET @ 4E0E Bo (7l T 1 S
wfbre S Tyerfda Sgn « ==
(ACF A A DD PECS AT =)
@R T STEAT AFOIR ([ [ |
& A9 DL IFoe 90 | FILTF
CIE G B T o A e B B\
ISHACA TWIRAS | AT B AR
IFHE KIS NIl 490 R | O WK :
TEIGRT b STy | 5@ 10.01: SEvm W &% A ewm

FBIGF b9 A FBIGFET (Phototropic movement or phototropism):
FOIEHT 571 T (ACH ISHe | S IS IR I T &ieens s
5o X R YR B AT WEER oo e =11 diss i e vees
“ffefbe FHIEFEN ¥R o e [ee s vemee eaifoe FHiGPes I

F-3q, GRREE- 5T-d07 Gy
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@aww

I : VTR TN TR G0 Tfew @R GF AR FITITHY 9 G2 &K
e G GO |

@tﬂmw

Fe ; IO TGRS (A S ARG AT B-SOYA 5o A1 39 @ A~
FeEe YRR TN T |

10.2 &g =T dfeat

JAWE 4SIq

AT AR TN Fler [ RGNS AW Al eolfie 200 =i | ZFIE P
A1 i IR wdie Teve! A HAeE fTed F0E A 1 @3 [Fafb e [Keem
TR I elpe oNTEell T00R | T 40T AR R (AT T e =1 AR
afReE ae o e S0 QR Jigew AifeRe afer s faame s
FOHA FC FAE, A @FIPA IS [FE I, FYOWS (S JPRIATHH WCSt
TR & fwe 31 Teedt e wrgeces [Remt ¥k Fites TR qt= /TR
AR 2|

AT It o7, 1 2qeee IR Srees oM | g ARRORIE (AR (IR IR R/
Treed W, 9 WY g oy Mroaess witg | 2q+ wfe o= sfawicd fKeg e
HRRgER I® A *fe TReIR femd 31 @3t Trews A farens Re@ onzd
siferpa, I e Rfen o <1 fred <vca Tfew wived, RO @R HitamReTe™
T8 TAWNT Ao AN | Q97T F6F WY AfaiRe 2@ Tesiferes @ mezd
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REEE WD

TERS! (P (P A ST THIPS IR | (& AT A I IFRS 7o
(Chemical messenger) RRitas wifefze =t 271

G FASNS FATW A T 2N 2700 I 1 et v &ffw o
AT T (AT IFT AT A GF LT I {ST© e, TP (LA 071 @
Toig (97 S O FAooTEe AW B IR @R AW AT I I B QT @
FId oo T AfAre vave a0 Gl I AW T T ol @ R
T @ (M, T G2 MO BR AW, O Gy o0t qiF Ay Aedtg I a1 @I
(I o® RN W O ReTieg ABME Y& (TS AT 1 @R (IR @At @It
oS! I TR eT® FA 2-4 KRG 77 (T ©FF e W55 =/ | (ot
THCS! (PN FIZR IR (AT W T LofF T 1A TR 1 @ AHFSTS (RN
IR AWFH A ARSI (AT Flw qo7 AfAre g7 W4 W1 ARSI AT W
Q Afef6Z 3432 ~AfRra=iarw=

AR doiq

2or5e, BT, TR 74N, ool T, @TI-eiet 7, FfE To T T T (R
Rfeq oot wet @@ @ ST FPOIR ARG TACe A GFH TN JFAR
ATAET T | FYOW A2 TACTOW L (AL 4 1t “Afpreral, faaged «<e 7=y e
(@ oA AR 2 Traew Aol e eighes wfaeaees M ST T I, MR
iR Sein J0g A 0L, O PR BT Wit G WAFgen e Fmwe 3,
SItPE O™ ICA | WA A1 #Rcw [oq e foon Jpieaws! S &) o7 o
(ST PICSF ANTY A4 (Co-ordination) Fce 2 1| (el [feq wweig Fites 77
AT &oF T e 9= St AR I |

QT 2 B AR Sl IS SR 6T 1 (ARF JRES TR 26 e
A IR R o7 e woreae 7 AT SEee Thive e S,
o, N7 3R T G SN I, T, I, Tl @R e wefeaid FiyaTe
Tmielt ST | SIKIT Srorear AfREeTE Tt 2 Bivt, ofst e f[few anifas
TQ ! A AR WS [F@Y &Te TR T IR 9 YR (AR Tioeg
Tefs fReedl Gayd TS e 3% I | 1% oAl wFerw (e, wFew Frure fAw
ISR (9 MBRHIY) @7 NG o e afere el weig @R @I IS F4o
AR A |
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10.3 AN

Ayew (R Rfew wel =2 Sms g TwH I, (A [y =t Twisar 32 I
AR (TR TmlAR e ey AfReITeE STy i 71 IR 1

A FFoE RTPT = aTl Fe:
ReiEC]
G <o gn*@v:[wﬂm
spros | [ e FERBF- T | RESR
Lk Ik

e || R || Pt || st

10.3.1 (FQIF AW (Central nervous system)

Tow qR G (I FEITE) e @@ gyen e R sriber T
P AT |

IFe% (Brain)

RIS A FER FPE @ e G FEMHBFR G G ¢, ©IF IPow
e WFew e Ao | wFow foqlt T fieg— wawtow, wgufes qag
PHIRATSE |

(a) @Wawe® (Forebrain I Prosencephalon)

WPt W TaNFo® I EIHIN FR6W @ O | CIAINT JIAPows & 2@ AT |
GRS 1 @ I wee 7fb sTejfelcs fieg | gt wieeag Wi Reons dfer 49ty @
fTofe 95 | utiw ifRare A (Cerbral hemisphere) I# 27 1| GIRATTR ©F @ A
cRFFREe T e s @ e wet aemr W i g <ice, T A w5
AN | I G @RPER (2R TR o @32 B EIREE s oed I

R0I»
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BER) W9

Tt faame 0 SPertwr @ wifba ToAfrem wE core «ft (e A Awi
i @iIge AT | GRITE ILET 7o AN FEH | FOH WRy Weawa @RHeR
i oifFe | @7 T G| IR IWIR W4T N (X WG (Gray matter) I LR =Mig )
R, IR 187 Yo ifde 2 @71 FeawTa e e, [t At qed NEkEw
(mayalin) SRR WIS | ©F GifRGE FOCRS TOCA TS W A8 7o Al (AL
B (White matter) |

IR 20T AT A} (AT JIYOIGA! ARCIF AR TP 0S| FSIGA! (AT Shod
@™ (R LT O ATOT I 8 Tpfod (@ 0 FIREN | «ff aiwR foet,
veAl, @I, 7o, 3w, AT ¢ At (A7 Tt fowe o031 @ Tnleiter afs
J 47T o e, ¢F Fire ezt SiRIwe! F03 1 7 AT WP Mas wawForss
e w{ifes e it «3e FREE [KSHe )

fo@ 10.02 wFrerwrg FwTeEm

(b) gRo® (Midbrain It Mesencephalon)

oI TForHa BT G W NGAFo® | A4S T 8 AR IFewIT AeFW FCA|
TGAFOCTS (AR SIS FeAIPS R LA W A (Pons) | «fb G @ (gett
GREARAG W AL AT e 1| [AfSF (oifg Ficea ST 8Osy a6 41
TGP FIW | W4 @ HIIT (A8 TR FGAPorRe Y Bl |

(c) ot ® (Hindbrain It Rhombencephalon)
«ft EIRGREN, 271 @ (gl Seeat! fem «ifde |



o8 SrRe

(i) @@ (Cerebellum): 2«GE ’[5@1'651
Trfee Aot @EIfemT ) aft oW @3 i w2
e o1 @9 ¥ ee iw Awieds wiked
«3e foera e oy *wief @it | ETfReEe (eRs
IR B fAaEd, BEICT STRE AN, (MRS SISy
TR, I AR AR FIH TOS (oAfHioTen
FIE e @

(ii) 77T (Pons): (TEET SIRETRATG R TPNForRd
TR 5 SRPe | aft R HFT TNwE
e

(iii) CNg= WIERAGI (Medulla Oblongata): «f6
Wrored TROE e w1 a9 ANt e
b

G A (el ICADBF FYF (Cranial nerves)
T (TgeT SLeA{Bl (ATF &b (oSl SR [y
Teofl 7| @9 [ AW AIERR, Fefes, orge,
e Fepvng fog dre faamd cq) oiRel @3
AP &0 @R SRPTCwE Weol Feed sieed =
R &G | 5@ 10.03: I FOW

WFe®e (AP ([T 6T AR (& FRBP /iy W2,
qMe, JANSH, JIKT, o, Gi4, 1%, I Togifn et g | et swn, oioe
oA e agpfe |

({99 (Spinal cord)

R IR e TS @A WA (Foramen magnum) qINE &g @
OO IR *1® Pge | (TRey I T IS (NS SR fooea fe@=id
RS AT |

CRASTS (96 MY 112 FTF i A | O Gd TP NFered 5 St 1 widfie
oo~ AT I3 o Footm A @ A | 12 SO TS fow Mew gy
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R L] Ve

(T 31 (@S (FFST JY (Spinal nerves) @ | O WG, 1, I, 15, z® @
MEF A @7 [y ey ggfeq

gl (Nervous tissue)

@ T (CRR TR GACTE ALINA AR Tt &zt 0T @2 O AR G Tttt
eI ST &AfSrame TS e, GIBR AHP I WS 1 IRAS FPCPE A o=
AR AP e | e FyemEe W a3 ISTR GTF |

8w 5w
fefs 8w 1S et e sifdo— eramz W3e gefirs oot

(a) 1R (Cell body): HETTES, AIGIgET o FefFaRT i e Mo
G, SRR, 93 fTaler O @Mz W Afffoe Qi ARGEE
TRGIEG, g, AREmE, o, JIRFIE, T TR Wy [ At A |

(b) eef¥® WeH: (FEWE (T o *IRI-AHNEE dei¥e Gt I 1 iy &eef ¥3
Qa9

(i) g9 (Dendron): (IFWCI
PRMET RIYE Fa Fo TS AT
(TG A | (TG (AP @ WA (@9
SR (G136 0 | 6 AT (Tgw
T W ®E ¥lfiT AF® TS A
(TGRS O NG (AP HY oo a>d
I

(ii) SIIHA (Axon): (FRWR (AF
TeAY (@ wHl Oy AN S| «F
@ R @R Wi RS
U @GR S g o AT 1 9@
icafe (Myelin) 0T | SHIFHT 17 A
e bR [Reg 2@ 1w, 9@ @3

..........

5 fm Brgee - 5@ 10.04: g Foaw
R (TAgIRG [y oAl (299 F9 7T |



WY

IRPRYS WMFF 8 (TAgRs e 2@
Y o7 I |

efaem wd afifesy @ WS
VAR A9 79 «fb Aigers ity w<edr
Qe | Wy @3 Rivee wiees Wefacee
Y WHHET AT A qh1 @
QAN G ASAEd
%% (Node of Ranvier) 7itH =fsfo®)
(Axolema) <=1 1

e «ofd Roata eagizd SRR
T AT 1 G2 TR T FCIPLAE
FI%5T (Synapse) T SFOHTH o

6@ 10.05: HIY SIEAF &3

1T | ptew Siafee Pepieieie W M ofes aemRfas (Electro chemical) #fers
YOG 2ifEe =7 1 FiaieT FeEiRew die ore i It | @it «fs fMSaea
W Taew [ ofeA! 2difEe 2@ PirpeR sfeew Fea 93! e a1 adiR «7 foee
e Ay Twioe! 1 A oo @face @i &1 1 Niqeas Fore gy gre R[ifewe
Caw e @ae &S FSam o ® (AT 7 & Weama e HieoRT et

TR

(AT FE)

Pl

)

fo| 10.06: IR ATTRR
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I AT

AR A4l & Ti=Al T2 4l | TIPSR Al LI (G AIRE W& (AT @
AYOE @R (WHF A WA e (@R [Few (AT IR woe! Tl (aqe
A

@awaﬂw

e ; @3 Foarma o o 7 oy oo fofers w91

G BF #1135 Mea (S IXF (BT QAT (T | 7% IF AR, A (TG A0S A0S
(BT OfFl (R T (17 | (9 WA JCAT? QAR SrlsiAietiee it @bt it o
TR @7 FRTiee SRR IR 3t IR (oifdt Segioe 2a 1 Tt oIt ofdt (=B
T 1 ToIg i e afefen S qene w0 vewAR G I T
I

2feet fFat (Reflex action)

TS T TECE TR ASPIFS! G O A RASF eifSlFTIE @R =
A W3, ot afoS! feam oo wivar viRere afeqe! feane frmd Face +Aif7
w1 efegs! fea Yoo EERie M frafie =7, sFeow M 781 widie PR SwivaE
gfefea sFow e 7t 2w EeIe i frafers =7, oite afess! e 3

TTSIOIE (TEIE FAE I SS[LF b ForH SICHATOT S GHg AA IGTE
sfexet feaifs e Tt ==t T

ISTET b FHIT AT WSJTE G GRS A (e J=IF Tasiat aget I 1 QA
v ARe e REN I $E)

BT T (AT @ Tt AR AT SIHCTR TG FYIISH T &eet (2w

AT T L TS HLLA| fASACTR SO (AT SR AR fSre TwieAal
TGS} I e NS Mg BT A AWRIR {Y (IS (TAGIE 2T |

IR FYF SHHCR NG G Tweiat coAfRirs efe=t e

F-2b, GRRGEN- $T-307 @fF



B LSiEIEan)

SR QL SRS
AR AT (BgIRG EOTICHE]
T TefS 87 A FNEA SREAPERl e

FREAPIIA S
B B SR foem

fo@ 10.07: WFRWERR Afewel o

TRt (AT (STTRITeT (i STeTRTo T0B | T SRR (T TS TS Wi
RISRIEN

10.3.2 &S [iF®®W (Peripheral nervous system)

TFe® (AT 12 (G0 IR NGy A TIHPIS (A 31 (S0l {Y @ @ WG G9R
T (AT AR AR Koy = Ffret 2w 28 1| QofTite 4@ 2o Jew I |
e (A Beow e FY GR, 9%, T, &R, wie, qawes, s, s
A9l Trel e HTEY I (R (A TGO [T TSl-AOfS HiE FA AR
MCeR IS ae (AT IO Sgle etk Iex ey T

ey AN (Autonomic nervous system)

(T S BT SN (@ICal fEe (12, et )y wigew M ifavifere @
fafre =01 (ead foomE@a o, @aw: g-fHie, am, AeeE, Ty Seima sie
(T FRow e #Afavifere 271 31 orur TR T WPewe ¢ (NgHEE Ao
AOR A AP G SO R IR MO o FOF TV FCH |

ROI®
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AR VD

W% WA (Transmission of Impulse)

AP INFF Ty e o foww f Tmisiet 4t oiee (1 +ife e csfimm
AfS CILFCE @9 @ & 100 O ©@ H{FF 4TNCSM O ©OFoW S A | A
R @ JFFe JIF foor T eRfRe 2w wFore ¢fitr oIF /Y oeat it Swisar
A | [SAa PRSI HCE Swlol ATASAY Setojrece SNekeifere =7 1 «ft Meafics
Seifere JeET (oI Sepibe =W et (7R | T ArIEENCe! (Mied fRfon e Fesifers 271
@3 oreA aiffirs (el e w1 wfie 201 wIpfedid Jiy Srefdre 2w iR Srael
WPorRd e wasTd W TWARIY, e, [ @ J071 agle So@ F49 |

£ 9 e
&1t 3 e
e ez |
Ao™ JANGEH
aftgss (f

6@ 10.08: TwioFt A eifew

Y OIe Feld I& I ©f 43f6 Twizge M I T T 77, Frws goffa
e @32 gfil form | @Twa 7o (At afowfere witet frvrea iedd c@fbam Smsiat
TN WY SR IS 71 BT e [y frew wFered vfveem fitr 1 GiA (i@
Q OITAl A ¥ Hrota, fora agfs W RIS Afes =i it s ¢ | i
oA Segplde aoTifde 3@ 2@ Sl T 1 G BFFcee I F@09 AT 2@ adqE
TGl e |



ke Gl

g A AT *1% Ol S 0 | IR *% O QA I A7 Sl S, A
EREAYI NG TFoRa AT (TR | GTRIF (A Ot Qe Sferere, Beies
29fS 2@ IBAAT Baw Tred dfes cAfics ¢stieg 1| foiee siret Ty =ives et
ferdte AT 1 @A = oI 2T L et ey |

10.4 AW

TR @k e aifitn (R @eRe Reetw MR o ane | oo afRl @ FHeve
T TET NG AMR® 0w (R [fen =g vrer foaere weq ) e afe
AT @ T FF WA I | T HARREAT &7 =T @A FoT (72 1 T/
TSR NG &43TS T s i e @aR eeRPRfe SR
geifie B, (e SRR JPore ARbEm T3 P MR ST TPEE afel @
SRS LT ZACA N89S T 1 O TS AT T L @ Al =g fAgye

- o O e A e g P
Bd 10.09: TFRMRA FEFL T A< dfeg «fanps, e ¢ e @
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10.4.1 NRMRA FESH TI TERIAT afRq b, vw ¢ fspe
EE[e 0]

(a) PRZEIR afe (Pituitary gland):

251 afRt 3t QIR WFerRre frea @ wRfe | «ft WeRTR a4 27w
TeAmBIal df | TR G PRESIN 4 (AT TS 2 U @@ @,
o S afRd B @R FRTIR geRe @1 (ezd TRew @ gend
FifafaRe afe gree «ft S TR @6 1| @2 af (AT EINTeEHT, GINGEE,
AZAIC THIAT JAN (TSH), GOTAAPOCRIG > il ZAIA 377 7 1 @it Swp1ep
e ereifie 41 QIghe MM e 2qF fAefe e

(b) A29e afR (Thyroid gland):

YRIAHT &R *F577 GIfFAR SATaa oieee! w_fes | @2 afRl (AT 4TS AURAFT 27
e 201 RTEe ofe _eE ﬁ%ﬂﬁ 2R ARAFF (Thyroxine) ALRNS IR
wefke I, RIS Fo fimmd @1 ARIAET AESO JEH  FIEAPIOIA
(calcitonin) FIFAN [Reiitea M &feS |

(c) B2 FES afR (Parathyroid gland):

GG PEE GRS 5iEG SRZIET At AtE, IF TRYER ARI@e afew
o wabee | @3 afe e ﬁ%ﬂﬁ *FIRILFN (Parathormone) TS AN IR
FAFACT ol Famd =)

(d) =T &f (Thymus gland):

T ARl JIRT ot w[PRe | AT ARl (eed (@i elfstaty el [Reiee Ay
@ | e @R af fRefe it st Iagfe st R @16 2@ T 9B af
(ATE YZA (thymosin) ZAWH g9 28 1 7T W@ FAYRTS 9B ZAWA NE
T, APeENS Y72 W7 A |

(e) SBICTAIE It JATA= & (Adrenal gland):

oA o el Seita wfRe | wpierEE afl (Rd SR A
T fmme 3091 @2 afl e i Wb ¢ WA vt e A Ry
T | WL (adrenalin) @ dfR (A fHg7® ZCoCee «@<f |



QR GRS

(f) W26 &F “PRAFJTA (Islets of langerhans):

GIREDY OF ARAFYTT T R I1FLS, @3 (FRYR KNEE q ol
frTme a1 @9 T @EET TR (insulin)e g9 (glucagon) Mesiae wea
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3 eIl fooR 98 &b ({4 F@ HeIIbe JiaT® R6q— @B YIS CRIT 2o i1t |
7 W THAIES CHIT QM AT | A4S TH FYHILOT it WPorwra 789
RS AN

RTHR T AR (AT T 21 FTAR ST 911 | TTpels|TeTt 2T I 2, DS Mg
oW, @ WG g @ Sgeet TR, W W W @O AF, WMo e 2w
Y, P GR e > I AW, TINGS a5 (T4 F0F | A 77 G194 4
TAgE Tt RIUIR #y YR @ WA I T A & WGl 2 P wi[iw @
T AFTl— CEITFT @ SO %Y (Ml I | CHIF FO0! VANS ©f IS A TS
IO M @A ST 2 AW, G TN O Yoo Hieeies sgRYie
@3 FARY Fofeet Ffve Fare 21 Boigg Bl Ta 2@ @ wwe T &6 T,
O T HAITS CHIT T, S A5 TvTet (et e ww 1 @ I & I,
O IS WO (AT IS WA 217 (T ©IF Tl TR A1 | oF @ 5yt =6%6 0
AR WS WS PTG (A TG e vpe! eeq e | i feeq «eere I fwel (vm
W FeS T, OF @NT FU TG T | *1FNS I G T 6T A&} (@9 TS)
ey AP e R T e e g Te e T FIw FA9 Wl AT
AArfTerR e wiet 711 ffeets arfis «Hfie aiams e g 2o At [ g
7T THFS T I AT | IR AP @ FY RSO FRFFAS AT, CIoeen g
ST TS B G FFAS! B #1F 1 W @R FY TR Foa™s TF, G
el forerd Ra® 2@ W)

@t f[fa ¢ fBfeet: sFore sgwad af 78 TNt @R @ o fAdy 3@ @2 @t
T e em @1 @3 @eifbe AfdT Fied e Auw [T w9 T @ A
TP @R FAT ST ICS AT | @NT TH FGoI7 AFE ©f (zaeed I 34,
QT AT SR 8T W A I (A0S A | (@AM ToT@ A, @ 3



AT Y

SR IR 1, AfwsF-sifasey i, AtyF IRl [ive 9 veie 1 AriEEiy
@32 et e arons o I e ae WS T Tevet
FAE TEPIE, T FhoaTe SUed S =g 2 IS (@4 I 781 2T | @K i
@« e Ao Tobe! Fare Beifke w4t Efve

ARSI BAR: (oA ~f7=1T 71, T4 T FWOICA RoICRA, ©Itrd O F@hie e
TR, I SRR goited sitnd fafie @94 o1 341, Yoo, T7a 1 Mrelfis
BT [T 401

10.6 FART (IF&S =AAfaE T3P0t

(a) “WETREF (Paralysis)

A (I AR Ao N TRINCS! AT AR Fo! 76 REATF RS
I 1 RN IR (FICT THHT Fhoq FIACT @ FLI AW Azt sifioyee
Fiifde! R @@ gvaee S 6t T AR 2o AE, T H[ER
G (I TS S TR SHeela Srei SRSl 76 7W, (@9, G2 TS 6 ST
QIEIGIEE R
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TGO A T ACE | TGN A R 0 YD
e T I, SItE “AMEeE gy 0 g, A,
Fo-orowl, AR, IqE, ME W [ @ @ER
T RGN FIer IR AE | Ty (4TS TR AR I06F
I ofow! N [T PO YO @OIF 1 @ AN @
TR AR ICPA M G0 TR 1 92 I3 74
T 0 T 0T Ok 2 AT FEF ASLS A
| GOIF AR qC6 1| ARAICTR TG ARG
(TS FCAR T g sAfeaee 775 w4t [

Joe SN T G, T @ WA 92 AANRY 8 ASYS WIIE 8 oI 2T,
@ S|, e, AfGa o

fo: 11.05: “roS{o[@ET P

R0



R0I®

QIR AT 05

I T TR qR TYRARET | @R
T Y (AR | G HRLHS IO (S (AT
AT | IR TS W R ARATS, T
ATTCFF TS | T IS (ATF 2ANEY TR
TRaR R fATS 2T, @N: G 1 ~AlfF=rN T
FIE FR 492 A GF &2 Alfre
OIFTCS A | G FCE A (R | A O
=T g Jeefreie T =B Afeete o e fBar 11.06: AT T+ |
RITE Y #HIfTe SPCS AT G F ATeE IR

CITTRITET GTRITAR =A<, @T: AreireteaTt |

G T2 IIFEAN TF | @I FCA 1K AFCS AT A S AFCS A1, (@ Fv, e,
I T

PR TBITABIFIZBA BeAA& (Microsporogenesis)

ARG 22-WICTCBIFIZCET AN (1 | “f71o AQepiaft (2n) et Reteaa e a6
A} S (I (n) T I fTiedfFen siaeim SIS AP SRR AT
SESTAVEN WF T | RAEYR ST A fasilt wEite smwfers Reiftrs =1 @
Refey @fs 0 @FIF GRG0 Fa @IF B T | ISPR(GLS AETI (Tube cell)
G (B0 (FRDBIF (GRS @1F (Generative Cell) I |

AFTFIT TT 2@ AT (Polen tube) €2 (TGRS @iafs [eiftre 2@ 16 sjgemw
(P (Male gametes) TR ICA| (RAIRILS @R @ oG eiadre w2t
Rifere A 20e A

& 11.07: - NeEEs Ceoifen fafen gt



380 LiRIEEan]

- BIABIHIRBA BeAfE (Megasporogenesis)

TAAET I (Nucellus tissue) TOHTACHT TRITIR @6 (T &SI NG @
R | GF (ATBIZE T R O geaiEeed I¢ 1 & (SR Renes o
(Meiosis) NG B HPWS (n) @1 S a1 5" @G =el e foafb @
% 2z T AT 9% o @b IR ol e geRfEite Hfade '@ @ b
NSt AT (n) 1 @R el fog 2 9ft WeiFaeT it 1 « fefFam
7o eI w2 gre SR (W1 «3[ @ gt efaaieE afefl wwew e fies @
1S < ROt 3 o

.. - oy P —_— P— L . - Y. T o S o | .
5@ 11.08: A-Hbwss Gesifag RioT 4o
1

qF HRS WA R O RE 9 IR T g FeeeT 9T AT
A fifere 2@ foawe (2n) coftd WFIT (Secondary nucleus) ’[@ IR 2 {F
o9 (Egg apparatus) 011 UF WA G 701 @7 OHIY (Egg) Ok OF @IFE
TIIR @R (Synergids) I W | ASIER [eidre eea @R foqfoce aform @™
(Antipodal cells) IT71 1 GOIRE oA Aol oo =71

11.2.3 ft8® (Fertilization)

HANAE T AAIS AN ISH@T ASLS (Style) Afo® 271 @@o1q sfareifert
e T TS (o T R g o7 A (e IR e TW T 1 GF TN @

R

0



B

fo@ 11.09: o Sme & v

e e (B e N o e 1@ =1 @ @35 fomiew ey e 2w
TRCNG (Zygote) Lo FCH 1 WAT “jeerie (@1aG (et e e fifers 2w Heiwe
(3n) 37 (ITET (Endosperm cells) S FeA 1

AN 932 AN Yo e @I 936 [THg @R @R e [efFaem e fifere
T @ oA fRWES (Double fertilization) I&T 2 1

-0y, BRRGEH- 57-d07 @
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TG CAICAFIZB 154 (Development of new sporophyte)

GRS @R ARG 8 @R @7 8w Reme 16 @ S = @]
AR ACTA ~AfFFoaS Y6Te W7 LA | WINBH oG Sq2eR (Transversely) 906 |
Crsarya e e fofé @® (Basal cell) @3k e tes ess rafbce
afFIET (1 (Apical cell) I T 1| G2 AN @ (X Fo4 [OEH veCs AT | &R &
aforene (1EfB @i It AR 21 aFR MR FOfS @FI1F (T FAGFF (Suspensor)
N I | I e, GO qIR GOFISH S T | FHAE ot FWEmanis by
TRy I @2 T @Y Taere adie @7 FOFNE 3n M @SN AE |
“fffee T Tral 777 ¢ PR e e =1 @ w wwgite T g3 e

foa 11.10: fouta o144 ¢ facse dfea

TeGR (AT (T, G2f6 ToPIT SeTta Qb CARAIFIZE IR ITNCOIFI0 A 7o
I 93BT %7 G TFIFIR veICS A |

Boq SeAfe

SIE! T R0 ARSI, Plotet, By, e, @igd, wieote, e, sieewt e s
FECACe A1 =S, Fael, !, #ibe Topifn e et Aewl qeere AFeATs @otel
7R T | ffRgea fFa ooin 23 et e et Ay =1 Fivgead afemr s
@ T VS IR, o Fd e Ao ofS w1 Afvere @ @R @7 By e

RO
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BIRA AT 389

Foree o1 | MREFR A TS qFFOI WA FCAF T ALPR RS T @
! N5 A, OIF T |

Y A T ARTS (A OITF AF© TeT 0, (FNA: SN, TN | ASHANR FCAA Sl
G % J I T ARTS W, O ©OICF HAF© F 07, (F: WA, bierel ojifin |
I oS YR TAF© Fold AN Forf ©Itat o TR I, @A: T oA, R Tl R
o T |

11.3 &N o=

Aifdersite ¥ (A0TE AW (MR [, AW &S (Asexual reproduction) €32 G
&1« (Sexual reproduction) |

G e REefar Aifite S aews 906 | YFEveN (Budding), feie, 1SiEE
gupif fifen smfSre oIe eeme 23

AR e @ dfenw w2t e feR offt 52 ¢ Fewe @ I O (Gamete)
TeAY I YR O A YW d&a O IR FTFOHITes TAY I(H, It
@ 2T 0 |

11.3.1 ft8< (Fertilization):

@ Ao e e dwe | «ft @ (ee afeat @i deme fEmg e wgiaq
firte e 3 wgiq Afemer foadrs o @ 42 ama e uft oo
IFIYS T GIgS A @ (TG TN 7F, O WS w1 e g sieafbe
I Ty g T A | BRI @3 Wglq TeR U (n) 9 qF @ @IS
(Chromosome) 32 FCF | WG fGAEE (2n) A G2 P @ CICSHNCEHG 1 & 8 92
Toy GEPIEd Sl iffe e e

e afear Reseir WS | digfereia «as auifer wAfkere *iq «ar fEF9a W
«ft Fewfoe 27 | e Muaas geofisTaie | aaae g 20 @ foxde e e
4 I A1 e w8 «qee: kg WS (External Fertilization) @32 ores e
(Internal Fertilization) |

(a) TR Fiems: @ fge o difdtaczg qRE ewfte <@ o 3R e T
“Hfafow 1 @ K e MRS AfSre 9 I G A7 ARG WGR AW | @=:
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ffen e e, e APfs | o1 W7 Ifeew IR, @N: O |

(b) W& FEs: Faza Taeiee FEbe e Teg Fme T «fifoe | Ayere
AR Fets T <77 A1 o eig & wweet et IR @ @R e
TR | e (S T PRI Sfediet Aifie sy (af#57

s swel G o

fices i fame @Iy Yie sasife e, fTaee «frgiema wv Afew
FE (O, @R IS IZAPe Prol-ger [FASHE aaiae I Iqoe foret
e =t

T gt ARG TLIT AT QAT AT R

2 o Rt
ey

)

foar 11.11: T e ey g @)

ey,

IO R I THE G G S ToFe e | @ AfFTH WaIcS Fretw
% 27 @R WOl T (T | WY GRS A1 e eemeTE we & 8 JFE YT
P TS TSI |

11.3.2 TR S ZACNT GRSt

Y (O (AR (T [T AF (0 (&7 oaie omids T 9 afe @@
fAsTe =1 «ft aPTEive o Re W 9@e gm (e [ifew et 2w <o
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BT & 8¢

R (ACA Ffon AP ¢ e Iiw fmd S g [few arrfe el <hics
R | ZAC S &6 RN fH877® @ ARy RS Frer fzme e |
A aie o @ 1 T T 7 (eze R Sites e 906 1 (e e T
RSPl (At (7 |

T WA RS R aem-sere 2ame e IE:

(i) P1R25IfR af (Pituitary gland)
(if) U2RE & (Thyroid gland)
(iii) =BICgeT &f*% (Adrenal gland)
(iv) W@MIER TR (Testis)

(v) fexmitam st (Ovary)
(vi) 941 (Placenta) |

PIRE5If affel it f[fem «aea I Tlsie a9 Beoime 2 oo =1 @
AL TR I, Tl @ Ie HEwe IR, MR Toqa=e I G2 7Y
e fFiRme 091 SRS QT SRIRF ALIoT (e I 1 AIIEE alffel (A AR F=
e =1 @ AN Wi G WP K, iversd e = it sREe! e |
g AR e e oy 2N (@rel I @ EeErsd e SRSl F |
R (AP T© BEBIEEa ¢ SgIe™ Hpiq TeoAm, nife-coife faie, g =
“AfaaS Zogif CiveTPe 2piee SRITe! 6q | feqra (A e TG @ (Aiterhan
I (WS TS THAefeE S, v frmd «e e wy, I, o
geping g framd <1 orRiel fowiq Sesivme Revw gl e e ewal e
fAsTS ARG ¢ ceitaereba et o e afes Srefere It R vonaf
I Forrme wea

FAR SRR TN SIME erTos SRS S ©fcs | B oiF IEpis Sioh
I LICIR GIR OIFeT THANNS 27 1 (PTG SR APIAR 20N ISP | @
T (RETCIEMA RS, NP @R (19 (QPOIens R 906 | oitid aemaocas
e IR R RS TB0e WY | I G w2 S AR st
(L2 ARE G foerq s 9B, @H: @EmR eiie-wife ey, Fae <q sifdaea
T G2 I HCT! 2 |

AT (TR (R (1 ARTST (1 I ©f AL (RS (I 27X, (R
FAS! K ST @R IGHR I TOFE 2X | IAPTHE (TP (NRWA A% T A9o/F



38Y GRR@

TR W GF T I IGAIT 6T | WETHIIET 1-2 I=9 A9 (A A& ol
F® LR | NGNS 40-50 IR I *1H© (NAMF IQAN 5F HeICe AP | G719 $eq<
oAt & T W IW1 G (TS (Menopause) I TRNIGIIET T 1 QAT
Ty (@ [REat Tw et v, TSR (TRE TR ARSI QAF | Tl
AR 2T (T A 79 WRIT Mol TeAqIT g 27|

e «s e, T a2 ffte @ Row Tum =[-FT L 4oow
a5 AT 0T 6 | ST oA NEK Rt FHCS A | S WA (2 ¥-AifS 8
SRR THE NS 6w | Reag i asfo S T (e bett veeiet | (e
20 IR IFOF e [RAaw QI 267 Bfve 711 IfRQes T @@ geifiers
AT AU I 1 9T TCE ST T IR T TOEFAR HS QST AT AT |

RITN-EE MRS TPFT G ~FET 1Y & Ao aost o= 09| FIre @1
2ITF | [ OIF AR F AGrTorEd [vod & FaCe AR I | 70 1Fig aR
femdm e 96 Fe fewafrs | @ fEece e I SW@ @& A aeE, b
giq e abe oy fAiRg =01 «oim Tvamees oo w3 s w6 1« [e
ASTS NPT IR @IS (n) 8 FCHYT 9= @ISR (n) &= 96, T
TR &R @IS (2n) FNRE SIRCHE (Zygote) CRAT 2 |

11.3.3 o9 e

g vy A A fowafer Q@ waRE e wahe =01 @ s g fomieE @R
ﬁ@'\'ﬂ?ﬂ?(%(cleavage)mml WWMWWQ‘TW
(AT TEARCS R | @ 7w I JIEoBrs (Blastocyst) I031 1| SRS @R MR &
THARTR SR TH, O ol 76T &y Sere 7w+ |

FCHIEER 258! AL TP O &Y N T &ATDICA HeeTe 0© = | AR
AT LT @ R 9 FSA#T (Implantation) I TS 0T | GRAFH @33
Ty R el Aere AT qR A AR IREHS ARde =) SRIEE Tossia
IO FARAT RS~ (/T P oS 2t #ife THTE AR I 1 @ W WS
T S T JH T | YIS 38-40 FOIR *® i [Rwpaiey A |

4t (Placenta)
@@ ReeiT STt Nge g TS SHIENT g4 aR Wy G- wey s =ifsre
T, Ot N3 I ST I | G TAYLS CRIAR 4-5 FAAF N0 HSRNAT 00 2 |

R0H
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HIET A 384

FIREITAT P g @ 9R g TR ToedT g @ fifers 2w bwew @
FEAPIPR % ONRT Cofd 0 | FTTa 12 7SIt W0 ot =ifds =01 o g9t @3
WY SR SOrerEd Wy G SRy S Wt tofd 2 1 2P N WAl (7R
AT e 2@ I

TIACT LI A5 A S
(AT TSR o7 g

fomr 11.12: Igeics wwa €

LI ARG G ST N HLRAAS 77 1 Feofe I &y e 78I | =138, Wi,
@R, A R Wfeer 7 ToN S NG AT T (U AT TG &0 0 | &
A0 TG WOl IE LA | AN NG G MR T8 (0T S0 &2 @3 o
(AT IR TR-TFRes R 961 o @I R AT WOl I e | [
TE @ T AG TN W O IAIT WG FLIT (R (AT APAITS 7 1 e g
WIS A o I 1 @ T FAF THANTHA 8 T RIRF AT ALY I |

TNAITS ARF FFA AT | G, A FC 7R qroF Aifoq TR T AT | 9@
Tfoe =1 =71 9Bl T G Ao, T7 foon Mex Sgmeea At I [few ~micda
fRfAT T06 | TSP ORI (U G FOCE A [ =, TGy A G
I TG FACS AR FA |

9 A=A (Foetal membranes)
o Efers AT &Y Mgmees foer 1w, ol @3 farm sffaders
o grix s TerjrE R I @R <A1 1 Qo IR S, it Smie-em,



38b SRk

Y Tl A 93 ! o 8 YR

%? w1

4 n
oY it @/f}
A L fw
M O—rees 8
9 ©. 8 93 ¥ 4 Y

o B a3l A | 8. 8 MR A T SeeT

. 4@y s feaem 3. A 0L BT o - T SIS AT | @ T 2
fafgaad | i foam o e T A T @ AFeTEd 5 NG = |

¢ FER 749 b SR P TER I b TBIR 2

N

e. @ o5 AT *iT g Y . A b AT A i Ry 4 W TR A R AT v 0 AR N S

BICS AT RIS S AR T <ol 2 | g wvwtsgeal c=lG o1 77| L ks P foea frbiem Wt fsa

TFEER T SO Y 7 I AT | 5T A | i R AT a2 B e
oS BT QAT |

~

@ 11.13: g9 I e e
e e Bepif Jice TRIT! ICH 1 G WRANYCEA FHILTNT QTS T I =R
wfesgwsd e fazrmd e 3

A AGATS T AR 40 TR G I | @ G Y o) Wewd =g 2o e
AL (AF A TR g =1 &R A ey S IR Fepive Te AE
IR AT IS T 1 9 TN (@I AR (Labour pain) ICT 1 &0
1Y ST IR AR AR (OB W 1 @ FoetaR wawt 18w fAsfe =1 w3 A
férq gf® =

11.4 AGAA-AEFS QA

11.4.1 9393 (Acquired Immune Deficiency Syndrome I AIDS)

ToN R0y e «fB N qroe G Rei Ao 1 1981 et B wifespe =71
Acquired Immune Deficiency Syndrome-a% *I%5[(=iq Sywe ey @ caifb Awpael
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34 TR AIDS | UNAIDS-U9 &% “AfPIeia (0 St I (@ STt f{eg I8 &g 2
@6 30 FTLF @M EF AIDS-OF QNG T4 SSFFS | GF T A 40 *SIT™ 2Lt A_Y |
T PRy eI = SRR, 2 1647 e @2 @ RPeIF TR | Human Immune
Deficiency Virus HECHA HIV SIZAE WG G367 77 | G2 ORI (O T (I
oG T 4R @ FEF GfB3C tofRoz @ efSrig-ieere sitw [y Ok 6@
CI TS (PIET et (RTIT T CD4 TSR (F°© TIIR) 8 AfGAE sifaset gt Fre
AT | 92 ORI ATRWR T G T e TS At 1 92 OIRAEH W=
@ iz @t AferRIy Fwel [Ras 2@ I I @R Ty A T A4S | IR
GBS @INT Q@7 Af SR TSl 7w FAF NSl @A FTY G478 AfIweTa ZHw |

GG e I
frafafe e aoem P IR 92 TOT @ WA WSS ZS A | (@

(i) @3 wigre Fa I WA A S EiaEE G @ @ 27 |

(if) TS TETA, RGNS FTEFA, TG SCHIAGE, FEHTS!, VAN, T
oyl (T (LR T Al

AR QW1 Q@ G QRN TR R
@Z‘TW@T@??@W /ﬁ/—GPuo
TR (LT ST A 4T %ﬁ ~ e
Q@ = r > po0see e

RNA
(i) @3TCT WS A AP
AR Foid @ T
QT AL NS NG
WEE G3T S AW @R
GREN (FIT Gre e AT |
Q (@I WSS WAE gy ey ; . |
o TIE G e @ZOH bl 11.14: HIV SR o9
HI$® 0O AT |

(iv) HIV GRIg8 2ceitid Bifse, 95, wo hieeoia sweiife «ua St
TGIfeq IILYET NGNS R I @ @I WSS F0S A 1 GRS G 93
@F© 9314 e I929 Fa0 o AYes (@91 geite A

o), QRS- 5T-30T @i




R¢o QIR

(v) 930 IiGh® I (@I et O FRT (MR A A2 T3 @ @1 e
271

G]GH AR 7%

@ G PR (TR &R TR AW 6 WY 57 a3 @R FTFCEA Pt =i 1 o=
G AP TG 1 AT Gk [FgUeTs WyR R 791 Sigew I I (AT FES
T AT @ AT P AT Y O (R MY GRUER OIZAR TR
FACS AT | DART FAS YR I (FITA 2o IR TR TRAEFONR Fea & 1 o3
I QM R AT A A1 G WA GR Y (@ 9T @R AT ©F (@R e |
GRCR AT 2

o go @ ST IACS AT |

o O3 WERE @ TRIA qFOA GF AT W GF G O T (7 |

o T NPT I OIS (M AN LA “Are ArH =7 |

o IS e GC T IR 2o AR

o YT YR I JU TJOd TF, JANGH 74T TN |

o TRNGH, (BITIF #ifel, A Tof7 et ToI FCHT W GR HI& G (A FTH 11
o JE (TR RERIA 21

QS @ AfSTAITes B

(ot oG @B @I APIE (AR | AT QT WA AR fF A O AR+ I @e;
qIF |

o 3TN ARSENYT IFA @SAF AWEATS! FI?
AFSTANLR AT @IS @1 ¢ qs FFroAT tof ] F9 1

@*!JWW

I : (SR 5 T IR GF G0 WA O A 367 Al SRnsd [T oo/
foretes o 91
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1. W @3 el 6 aft <= =31 @
2. GEY I? G AEATS! Fi?
3. R [ O S P2
4, 93T @Y I F JFR @6 Sfow?

. TIPS ZANCR F& I I |

gwm

1. ToE SR d&w @ef &1 7Y (@7 I F91
2. O3 (@R IIF, 7% @ AfoFIg I T

B st

1. W Fe Ry A0S A?
ER-T| <, W54
o, et . S
2. AYAAN FI—
i, AP @ ¥
ii, TCYTIE =
iii, ¥y Tefee Qe
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W GRS

.18 <18 iii
9. ii 8 iii Y. i, ii 8 iii

T o7F T4 QR 3 8 4 THA 40T Oeq Wi
3, forag i weif AifefSe 2w Aw ? AR

<. N 2.0

q.P q.Q P

a9
4. PN GBS Brae (T A gt ? \?’? Q

I.M8Q L MEP
T M€EN Y. NSP

(@) e

1.

3. sl e

<, afFe JemEE e I @RIE?

A, P oS @3 FCE wfRe AFE AAiEET (Fe@ I TBL Gyt 91
¥, Q hize ueilt Fer geifors % I R oF Toive g 74|
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ROI®

BT Ao ¢

2. 12 JREF QAW CRIBLIE (AF el b AR AW IR g iRk ¢ Wb
AR AP O steT = St 20w i1 BiR i W Bie i g i
o <e1eem, @ e P Wy @7 Al IR }reike

3. o 2

. AIDS-CF QIO (A% T RF (F7?

. AR & NS oA IOIF TR PG 1

¥, QU@ @ A AR Iemd ©fF 2ifs TR et Tt F9



e AP

GIdd Ieteife ¢ [qeq

Tol-Frer wigfe ¢ eFfeers WM e Fem-Tefers Fete 21 | Teif+et
(AT (3M5] I FIPTE NG PO RIAFES 2F, ©f AN @ TG TS 2] |
Q GG AN TS AT (T Gieweited W [y @fq 8T G2 Okl Sitme 55733
(Ancestor) (X TGO 20 RIS I FARFICT NP A S @ FoAreTs 2
W{"f 99 AR |
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LGB RICRCRECICT ¢

@aiwmwrxmmwz

qIoIfeR LIRell G FACS AR

FeerEwiar ifafas (M%) ISRl SAMFITE TPItE 9 F90e AFT |
Pifafa (RG] IR FRIArFed I FACS AFT |

DNA &f$g= i Fe AR |

iR O *RIAFEE TB9a9 (DNA)-GF 9Nt 1Y FACS /173 |
DNA (505 &SNSl JiRJ FHCo AT |

fere! fidiace <[geaa it A FH00 AT |

(T EACiEs T 8 Terst I FACe AR |
RIS Q79 Pt FACS A

RS eifpfes f<ivn Toam ! Fare AR |

aeifer e AeR ST g7 f[rsd e 93

TR IR AP 8 WP RIPASPTR A Face w7
T TR G979 (DNA) (BF5d Wi Soey a0 AT |



e SR

12.1 RIIY IS

ARA7 7§ o feex s WPNEe | <E RS A4S eer o
wfe RAreT @ gl 2 | R T Hew cFEg 2 dpies fraw 4w | iR
MR ol IS dwifen &A%y Tm At Hromrer RFGme T
T e (R TS Q6T fFHR 2w “qenif®” (Heredity) | IS
=% AR 8 T T 2 ISR (Genetics) A SRR RO *R |

@) o

FG : T[T A (ST APY @ (FPTEe RS Biee 39 aw ww
A Sopf= 7

12.1.1 IAEwAE sifafes AfG) IRt T (IefeTg)

Treifretr &SRl otrm e srefere Tsifss =@ Ioeifosga (Hereditary
material) ST | Q9T 2T G@ICACEN, o, fEqaq (DNA) @R WFGT9 (RNA) | W5
QAT FWICE Ao AT 41 26 |

= =Y e T
edl 12.01: M9FUCHT 8T EPITHTTE

0ON»



HAF 9IS @ faeq }eq

a) @THY (Chromosome)

IR A4 S TR @ITIITSS | ol &, «ft fefEaeT Mefpesiet rge
R @R @B ey ofde | Resi strasburger (1875) 2N GTATE R*6R
I | gEifed RPFSITem @I W fBoie (M3 6 @ITItEs, F G616 (e (e
QT G2 T P06 AST (ATF AIET) Tl 2 20S 1600 *1H6 TS AT | G0 G IS
TG IS 3.5 (RTF 30.0 NI @R &7 0.2 (AF 2.0 N2 2F ACF | (1 MEFA
= 1/1000 f3fY) | FTIHT TS A Toiforet @ e (T Giww &Sy famas F3)
T FEf6re IZ7 FUH I AGq | AR G R, FEF a4FFS, BT 167 Tojifia
&%) @IS T TS T Lo« TFY A @ IR G@HCSHNE
Jeieifoq (oTefefé (Physical basis of heredity) It @rife <41 =71

b) f®974 (DNA)
ISR A4 ToAm foanq 2 feafaadeat Wefse «fife (Deoxyribo Nucleic
Acid)1 @f5 SMgrREre 78 @RS ARHeirebiRten AR 61 gl @ e

= >

o O

@ 12.02: TBas9

Fi-00, TRRGA- 57-307 @



et GRiqeE

A7 | G 5 THAFS *IFA!, AIEEANTS (@ A FH (afSfm, @fm, ARGcm
8 ) @2 S TS A | @2 fonfs TAMHE adE ef3ebi3w’ 0 | DNA
@ISR =R v | T [Reatt Watson @3 3= &84t Crick 1953 A &2
DNA W97 ©i7# R+ (Double helix) I fa-31& Floie® At 77 @R @ @R &
Ol (AT AT A | AIGITHA (@A FHEe, Fefam «3e “i3fRfEeT ) afefm (a)
@32 A (G) 1 7 e «ar MG (C) @32 AR (T) @ 2= Al
S5 I Gl (A) & Sead AR (T)-99 e 12f6 J=geaw 7 M 3§ (A=T)
AT R G @ P (G), A @ FREGFNT (€) AR oo deges @
W 38 (6=C) e 1 Tefie @R I Tl qo PHEfae e AAEfafiferTa sy 2@ A )
oar 46 aw @36 St AR fog @3 799 711 @R ofefb 5 gifv 34 A
(Angstrom) g A%« q3fb s it sty 105 ROfFEbIRE <t | F[oar ~hfast
76 Mefrebidtes 7y (8o (XT3 Mi5) 3.4 A (1 A = 10 fBR)

DNA-47 i “iffSfzrebiRe 3@ R7doeIq (Antiparallel) ST ST | STAFO! AfiHICA!
% «itom e, e =MAeeng (Flat) 249 QU A TSI TP IR | iR
DNA O9% IRET ied e 46 (4 &%) 29 o9 i 3R o7t e s «ae
qR oo e N, (31 SR 0| 4FS (IS DNA TH Ol Wo! g &
(FITEF DNA IS (PR I ATE IR GF ) FES V2@ (AT IES G0
e 2T i1 «ft 2ree e EipebiRes @t e «ftes swaw offe 1 DNA
TIE RFETTHA T 4@ 20A 1 DNA @ISR A4 TAMT @I ILifoq IRl
fofé (Chemical basis of heredity) | DNA-2 &3d vifsfas et AFS (g AR
Iz, T TR vifdfas a6 e I77 R Treiforet (A Sitww IedueR S T

D huai

FIe: DNA-GF ree fsfid

ATHENT THFAL: 1m SR @RIT O, 25 et 961 2ws v, 406 1.5 cm
IR e, 7/8f 2T (o7 o TAF) G G, @, T, TW qR I_{W™
AT FNG, A, FID @92 G AT Forg A |

FiTEq gi4qi:
1. @3 WO & 40/ 1.5 cm I o7 waoiR R | IW (@oe Tt oA =

R0I»



R0

Gi3a IS ¢ [eeq

OIRE 9T B WV MR S Fi9 F1e W @ap A e IRw@ 1-1.5 cm
P 40 CTF 5000 (oM F97 Lofd LA [ e Tem TR FOot 0 A8 1 @ojeet
e R ffox oot I 79 A1 fBuaa TrerE 3 oot 7@ s |

2. &ffefb fgefeme e s fox St 6 20 (A 25 [t eq A8 1 A fwat
8 (ATF 9 cm T QG F | QTN R fBawa Tree FefFebize |

3. (16T GTIo-F T X[ B 12 At Sredereitd Fo! 34 |
4, T FITIAT 2 cm 5T IR FoT TCST (FB A8 |

5. QIR fFerq TTe! (@6 AR e FloIeEeT ([T AU IS IS 3 cm IR
@6 @ wot i BEe Tw awwer i Atte @F [rw e IReE
QRTF GFACT 2 cm A IS AT (GLF TR | G]AMT TR (AT QG AT
T AT TN AR A T SIS wie | qOT BER jIAT Wl
(10/12 T5) TR SqE 8 ToW AT e e I wis | 7ge wihF A 9
=M GRS T Mef3ebide «ia (e [Ee et jod TR Ao @ (o)

RED



o

6. 9P2S] AT =T (10/12 ) B [T TNAET AHpT A9 G2 A
Fiorer e e W81 QA et weRF ¢ 92 A w6 efpebiRe ww
0 BER AR [ R AR €6 @ (IR 1 T S FF TR TS
FCET AL Y W IS qIR Ao T0EF NS MY A IS AACS 2(F, 9
JroFN S AT A |

7.1 m SIACE 12 [a I GB6 AT IAATD FecId 92 A 7-8 cm Syl
(A ({4 8

8. QIITA IAATHD AR AT ({4 IR 9o ©fF G3fs [aa fFa7 92 A7 Fo!
faca pfec s

9. % FEAT FeICd RIS G A o7 b fmca 7fo ffe ([deat comz tofa
i) e TR @i

10. YOI GIAE G [EAF joal G ©IF#F 92 At 726 ff pite A
ORI WY fAIF 90 (7 (T GIf6 W TNTY ST (501 9|

11. SR B[R FFA @32 S R (17 26T A G WY ©iF 73 Tow
AT FEANGLS ([{Y S | TS ORMHE (&6 FE WS |

12. &F© f6.49.qre ifs weifb (1 CIRItT GRIT 999 =11 92T g 20154 wee
(@ (IR TR, ©IR 923E Y 20 20T 1 F&E 2 AT G5 991 ATB I 13
2[ce 4@ 4o A A w8 | e oft f8.97.97 vk @ s WeE @R |

13, T I S T{EAT W 9 A, IIGR TS 0K T | (PO A& 9L C
qJR A w6 Mefpebige | ffe [Feat cormz tofd e =0R s | 4o
(NT TR [EF A Tpg 2= =<6

14, B ARFIANEOIR TH F9 & qfet grea AER oo =4S o1
o Botg e s (736 A giPR) <ty e

o]y

]y §oe IR AP (SINIF FTS Q¥ T2 DNA-GF Ff6 NTe, ATS &y
20/22f% @ T TR oy e (e v @b o7 w91 [ifow @iea
WA TR ST (A (TN R AT ©f (el 1 @Bt g, I @renifere

Tt

OIS
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Tl (1920-1958) fifew @it DNA W97 ©99 O-F (G ©I9 ®AE =R
QETRE @R Ol (OE (3 R RTHEt $0 DNA-9F 16 e S
(& GBI (1928-IGN) €I FFHT i (1916-2004) | G&T O3 UIGH 1962
I (A< YRS Al

Rt
@R CTAG WP DNA-GT Weo! Feere RS «iamy ¢ AT guoe wemete
TS AT S ZFA |

(c) EWI9s4 (RNA)

RNA @1 aREefss  «fre
(Ribonucleic Acid) | Sf¥FI™H RNA-CS
a5 ~AfTeipebidtes @ WS GTo
THD R F@IEH @1 (afefam,
sfee, MRGIPE @ A
TS FTAIRE) AE | RNA SIRAGE
@SN AW TAME RETE RNA
ezt I g fopnrye wiRAeE
CFE (@I— TMV, Tobacco Mosaic
Virus) DNA Sig#fee | eidie @@ Wpe
©izqdT DNA faem ofds w1 wimw
fiefse «fe RET AE RNA | @)
CFE RNA-3 I09ifoq g e o o7 12.04: WFGTY
FE

o0 <C >

(d) &= (Gene)

QIR 91 P @R SN w7 1 RSy fReldt aeted AN 6w @9 el
T IS | @SN @ A & G I, ©itF @R (Locus) 09 |
TS G0 &ETER T @ S oM At @It @i o @ifss fEm
oo O3t (M6 ST TRITS! I | KT @I (@I T 9o & qaifes



U} Glafea

e frame 91 RIST Maadla ©g (AT @il (oitg, Fmg i Raee | aem
(AP ey @S DNA feere 393 O=i* Fa0o Al | Wi, DNA (UCF A&
ALPCO A N RNA STRCBIEETNE AR ST G2 GR LTS oAl
CRIA 2t tofy =71 Yroles (PIEe (v 1R (AT 2w o = el
EDPAT TR G (T Ao g IR (SOFAENR 714! G (Afbe Amifay sifsqeq
T R ©f TG R RS W YRGS (I 9= Fae7e (bt oy
¢ 1 cefbaeet? 3T fdiat S AP Kisarer ofe-agfe aze of @3
AT eoiTE Fdifae 2 S RFESIRRE | (It ST 19 (AT @vae e 713
@3 (IO Qe ATe | o} FE T

DNA—> RNA —> (&iifoq—> (af¥%y

fifon i e MU @F 71 O 3 AFOF QI ©f AW TP G2 AP |
fermejeent STigiee fAaee @IENTSICNE DNA WP 4 e ([P 99 2Fe {7 4%
@ (ARFSIT AT A AE |

o foea [RfSw e @PR «ReTe (e RSy oot 1 T et Fe e
@w: Wofbr Twel fdifas e =@t dewefb == T qar QG e =@
T4 @ o aIE ATE (Tt), ©IF 77 A KRG AT =171 SR -9 AATH
T (3 &35 (dominant) I €I T-IF JATATF t (F I ARH (recessive) | T (FIA!
@ g o Aoeadd otey T, (@76 ©dqe ARy ([MHSIS ot A @ Y tt
g oAb <iTht =71

(5T (ORI (T 1866 TN NoAHf0 WCH IFAPICA oo 4ise 8 ARIFA @
FIFES (factor) T TeAL IR I A& & A oo 2wR 1 (W7 &R
e femig s <=1 23

Trel-Frerg (M6 Sfema ITGIR T4 Freid AT #{1F, ¢7 70K eIt (@19 (&=
CNCTH W6 MR A AT NG TR ©F SREIA SRR |

e 16 o771 8 o B! W6 R A Ffaw Sl =771 =e=d =IR1eicaq] B =Aeed
ASLS IR BT AR NI 7 ARF TS SAAEH I AR AT TOI | &
(@I #ANEY TCS APTCS a1 AN, ETeey fof TR Il ¢ | (g o AAited fom
AP0, ©I2 @ (AT TAF et I L (O I ARE 17 FRCR; (@A A AR F2 1
@3 ARIYTATS (FICA BT At e 2d Rew T ¢oie [ 91 =12 399 &y Gt

R0H



R0IS

F AR RGRICRCREEICT] e

o RGBS

F, Sfen
(FTCAZ. 7))

F. Bfen
(fow1 @it =11,
qFSI5t ATHT )

8@ 12.05: @EET AArw

GG AL AMAIEAR WG G WO ©f (AP ToAF A& o1 el ¢ @ qre
T 8 B! YEFCNF RS TR, IF T fo7 O /1R o171 IR @S O AR 2T

(TR @3 ©g Tfegn 8 AT et @ T 271 Fifews &FASpmR Tew
Aife ey fafere i ereme b f[fen (PSP i % s <01 ame W
A IR Cf¥iBy (U e e Mg sifews (afF¥ese Sfen ¢ &4t S v
T | O TS GICod *155 TeAMd @ xS e el =

DNA Sf%9 (DNA replication)
@3 of$TR @< DNA Y (AF AEHH Tga DNA 99 Lofs 27 9t Jeesifys =21 DNA
QR Awfore Tefeie T 98 Jwfere YRGS I (9re A DNA I



QU8 QR

%5 wEwm 2@ I S (@IES foed
O fefPebiZwse (tF A-9F Y
T, T @K AR A, C-49 AL G @R
G-49 A C I T @6 ©F ARz
(Complementary) =g~ @ tofd e
DNA €% i e oo @6 e @
T Y, O A G0 Te & Ty X
s DNA @9 % =71 wede sjaren
aR e Tou @3 e
%S JCT1 1956 A Watson 8 Crick
@ (RN DNA S efemm areie
iSOl

@GWW

3% : e oft Mt IT et JfeT it o fBuna wiee s awefts
T cffdecs Sifvw fire =@

12.1.2 fSqs49 5%

IS *erice [Guay YT 1w YR 99 I3 e, FM, 727, afemm qar
ST IF TR TYIES TS FCAR | ABETS ATF-2W 8 opFmaiines [ORITFIT
Ariiofif# erer ENTENS IO 2NSTT GF Tga T TR W2 feqqa G361

fusq Groe kwwfofes av TRl e To < fBuay freie fafte @ wamg
afgaisjeena fouma 513, fbumy (5752 Teopifn s avfere @it | fWmy (555 e
A T AN LTI (oS A1 | YA G, Ao, A, 7, 7w, It bop enifr setaiw
(G T 0O A | QoRERE [5edt weiand Fie v IeT IR (AT AR T4
o AR fGua 7IME (DNA profile) TROGTAR IR (AE ((SH 7@ I (&[S
TR fSae TFT AL Gore Tat 271 9% FKSTe A T (e e affenm
fCqny aEmM I e 20 aR GFifeE FNH 92T (restriction enzyme) W
feumaET @6 @B @B foa 9 21 ORIT @3 Rei sfers (REREIEEte
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AR IS @ fgeq ue

(electrophoresis) @ QA A “AferafFaige @) fGaqa e st mg
TPIcE ST T SR STl 91 7 | GF7F GF (AR [ RGOS Fioiee
@foe wiwie SizEite uayg @itge i F3fquiRe $@ 939-@ e 849 @
B ear® Axfers piNe Jited AfReE At Fa T G GeRIeE (U dive
TEE MR FwoeH T w8 ofie ffee s g oa 231 @8 smfsiie
foun« freiy fafte T =0 | I8 sfemies (3w f[RiFa (Polymerase chain reaction)
3 Pt (PCR) “wifoTe Sa8 oIt o= TaH! I FCF [geoiR *eead T4
Y] AR |

12.2 Nieaq et g

AW @R GGG ToHAR 2ifite & 33 (ST! STBE
48 Hfore ferer fdiae <= WvameR

e wm YKL NN

(Autosome) «R 1 (@CE CH-

@S (Sex chromosome) < T r( )} KN N

BTSN MRS, 94 R (R
WA Rorfs e s w0 ) W ® WK
e e @ o (R o

@eE qio @ (X) 99R ST (Y) ¢ e L

e wfafoe fFret il qat g ot ———— "
AT | legpikiial e e |
TR LIS CITa 7B (7 P TCACeae » )(

X @ieens ek XX, g Jg@ma ov

XX \ XYy )
yioe g @36 X @Rk Y @ices

udiR XY 1 X 4R Y TS @O OTH- 5@ 12.07: 22 (GTC SETEW G2
(PICHCEINE AFOCS w7 (R ACCH WO, 1 CSTO OTR] SIS

Old Y @IS X (ISR ey

19 SHIT @R AR 96 IE X @SN S FCE | AP, g Y
AR T W WAF HFIY G0 IR X @IACEN AR S Wl N a5 (6

Tit-08, GRRGEM- 5T-doT @fF



VY TR

FE Y @SN #e 3671 f7g Agww x
Y IR @A @3 Wiy e e e
AT | ASYREAFIHA @FIH LFCH Y ol X
I feRgg et fifere 3@ o7 o7 Aoq
@ SR Sreiae foel @y e @<=
X 9l Y HFgF (@Ab Aeaerend e
oICR, ©iF 8oig fAeq wea el oot af X
XX, Odfie WOl I I 1 A AW Y 29I
*gid M SR $0F, EICHE WG X
R Y CRICITSN [%6ed Wi Gitaieen™ 3o 267
XY | T o TE 2@ R foret e,
_ i wffe, T A ALPFOICT O QG JIATT TF

S X LRI 71 bl 07 | S Pret X @Rt
Y 72 €R0A2 #@1Y Seoiime 3R feret ffiace oSt @ it

@) ewee

PG ; YT O (A A IR I O (WCH T, G M = e Mo
e o9, XY (C=e) @R XX ((CR) |

TP AT X Y
X
X

@) e

e : AR, [N et g=e Fhicew foret fadiael wieaa foret fadiae elfea e fom
coival @3 &iftejrea foret fMdiqe elfeat apmim 03 o9 Bor qafb fags ford |

RO
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RIIT IS ¢ Ay v

12.3 @t s It IvEfS iy /amsiRest

fog feeee wr wite, @EETe REH=Y W ¢ @imira aFes EEEics | @
TNE I (TH-RFE ST (Sex-linked disorder) ! ARG Y GIRTEN ¥¥ @6
Tigfen qR TS fHeTT A YT W, B} @PFATE CTH-FTe W 7 X @IS
TIPS TR RS TR | (TR @Rg 4 X @iEs A, Gy 93
X @Rt NEE=R et SiEsh X @Iey NeRe e Jiawe @i
2P A T Yo X EITNCHTNG, GIZ A L TR RO iz W 7 3
T IR AR GTH-Feees @t WSPFe T f, Iet@id A2S (carrier) RER I&
W (@ Fires PR T g PR B I I, OF AT 1)) AT @A@Y
X @IS a @36, Ok ot Cr-Firee e A2e W A, Fore e
TG PR It e S wFe I A

e, 0@
(a) S FZSTET A iyt ;‘-2;%@?;',’,%"-_9:6 ».
20 e ﬂ e .0
T @B @I R AT Bews A A, ;-?,2-., --5?..?-;...;@.‘
o &

G TR TR IREEH A IS M BT s, EECS e
T NI OIY | (I W HiEetal 3,?.0%%@%?#;@
FTS A IET FTS TP @RTE esenoza

| ® ) Q&‘?‘.}gﬁ"‘

a ®
(BT T COTRA T RN PIGHCDT WO oo 0@ 93 & © 202 00®
U | T IR @ PIES A A, T %‘”&M@&?ﬁ'é'
@, . [’/ ) ﬁ.ﬁ?..
o1 = & e A A0S A A <6t 083 8 318005
THENT IR TS T | A PITS g

o AT P A G TGE w@ gote @ B 12.00: g aefmel Fe
FA9 0 T35S 24t (Ishihara)

A G W A AT FACS AR ) AR S ko ! W 2t o

@Y AYEde ofe 10 & 1 GNE FeNd TSI W TR TEE

E1ELW] @4l 1 BT 4T Y AR ITES FAE J12E TTE QY 21
m:@vm w R Yo ordte, e 7 I
™ ' RATT 74

IS QoIS @I @I §3Y, (@ IS @TIT T YRGH-GIRGE AT GG
srfefsFa RER G 2a Poers 76 2@ @t 39" kT T© A @8 @R
Tpe e oicd TR iR Te oo |



Ui TR

@) evve

& : 12.10 ora X' e S X @icacens
Q@RI TR ARF T (XX') 9R PR R

TR (X'Y) FeTt Sy sretme 7, eopR X | X
a1 AT QeTH Y TS G

Xl
PR (T (X'X'): RF (W (XX'): =P g
& (X'Y): RoiR® @ (XY) = 1:1: 1: 1 YO XY XY e
G KT (F) WP I (X'Y) SR PR fo 12.10: Gr-Fews W (G
T (XX) (}) TP IR (X'Y) @I ORpR TS W) SIS
A T S HTAG TAET
(X'X") (o) P IRA (XY) @R IRST T (XX')

(%) PR QA (XY) @R I @ (X'X")
(T e P, PR (SR 2T 6TW T/ F#i® (71 39|

X'X' X'X | 97 78|

ST (AT =R |

(b) N

YA TR @RS 98 FFT 9T TRCRE qFAGHS @IT 9N 93 @
TR 7@ FlATICE 76 =7 | T QI TGO (10 1 G (1 LA A AT |
LA IR (T 372 TS ToRifTe Teofte T gt T4 27,
oot eifoq=A 7000 ) YRITHRAT @t fey TriaRd FC1 @R TN AW GF «A1Y G@N
iR | @ft g SEIETE [ Tuae, adic 7T ¢ T Towe g @R IR A
QN 2T ©LER ©f FOIA @NTHd RET a4 «AF | SIHTel-NNTs!-AfTs! SR
1 St e AR W R R0 @ G (A WFTO O T (S S
R (ICT A |

(Fifes TP TLAETR (2B ew tof, o-califiehm «e p-califqSfem | eeim =3
@ifze FTEIE @ 7o ¢elifbeTa @ 76 e[ s, 7 T qiosd @ ifize we
Teofifre 201 92 «R0H Tod TP &) YR KAR YA (rdt IR, Serst (o)
PR 92 ROT (B) YEITRET | St AR @it ©398 77, 99 o (RS
tefia o wrgifiers s feeat gfoof o1 «2 «@era @t wiwd-sE «fémt, wgeisy, B
@ TIFF TN T @ 7t T @ReiE [G () Ve ©w=R =W, T3
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(B) canfRBfem canfom Sesima iz 27 61 YeEitmie SR gEefmre @ 2.
q QR (@ GG SRR W @ R eoieere g HAfawid e,
IR, B ¢ GFRIRIRI;E Segs @l TR

foa eiffer Tow fAoe Stae YRGS Toitd (At 2W, YEITIHET (ToF 9
YA 2T 1 BACTRT (kT @@ B o I 8 N qoed IR ({32
AN FE ¢ AT | WIEACIN MEARS (I ] YA f&e i -1 w21t
SIF AR IR (A A AE | @ 4T Par BEeima @ieat Soitsf (rdg w11 o
AN ferea AT eI e I |
(:::)_* AT
f&m

R > =f
mmm

) )LD

RN

OO0 ®0 ®O

R

) farg qza iy
(WW$ﬂFmEmﬂ§q§EM) (aﬂRﬂ1ma
(WW BT AT T
TR GF Sl

7 g

TR [T @l

foar 12.11: I2F 991 R 2T WA STOEHMH
fSog Y ey g Aol bid Oig @ off |




Q90 LiRIEan]

TH:
O YA SRS T WL AR (o6 7 Ty 20 a1 et oo
AP BT TR A 2 IR o IS @It et

fofes:

Aqiere WS TAT o7 o7 98 aviw @32 [N Gay AR YEetEE et e
| @R GIOTTH T q 374 (A0S 77 1, IIFe ©f 4cd &ew Piew =i<ieaw [[fon
O FON PO | ORIGT TP 76 (A WG, W 76 =0T SRAIBA Tt
A @ 8 @RS @ TS S| YEERE @NE 30 IR @A @6 AR
TR T, I @I T G WY =

12.4 (81 fRqe og

vy @3 <fRSTe A @R GiRE Tt RS, o W ar (ot I Ad-
TS IR BT AR WOl TEw-ASIOLT =g T 7T A[R | GFIT T Gl
e, +RA weifefSs, wdie fSa wifits AT @ wwE 3t wwed fom, ofF @A
Wﬁil%%’ﬁmwm(Xenophane)mﬂwww
T TP (fossil) ST Feaw | fof e T @ SRR A FoifFFenw
77, TR TSIe I IE FLAHT SRART T TS RS TR |

f&GoE v =rortice faw v wifae55e (Aristotle) @ NIY FCEF (¥ Gieried f[fow
QiR foor ¢ @ifdr @7 &0 @fds &9 @ Bre g G1R Qe oimR SKTE
T T oe ea RAeea (1 wfegfe) Maw satte +fifes qar goirefre @
IS A 4 IR | AGFTS [RI8 qafh =7 @R voiw afea g3 «¥ afgae
WYL FSANCSNT A G (AF MF AT &oe1 Qeig TG BTz | O 47 I
AT M [qeq Aabe 2enq AeEs IoA+ |

R AP S-BATG ST, @ T BITS (I T2 (e 51 fRferew) wrest o
@ [0 @R 4 I Tero YR e @ Tere - g e R
FAR @R OIF T T AT T TGS T O TR & 71 AT @2 efs
R e (A footam e ot Mo <o A @Rk Bge &y I (R (e
1S W1 FTIN (W (AT 6 29T <A77 T Mo et wdie Aywa wivSw
906 | G AN S AT it WRER 2 @3 TeEd AfFAS I8 GRIETE Fe
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T Iife ¢ f{esa 39

QERCICERIQIEICLICERS P EERCE R R Ry

O RS Fooreral @ AR NAFIT A7 Siyfe VT ael @R @ G o
T2 R RS | i #1% ‘Evolveri’ (Ate e #1fs WoieR 1 2eeqe v @R
frpifan 245 19 (Herbert Spencer) @9% 2reoiferexs S5 <219 03+ | 43 57
T TrS!, (@ 9, SRET |32 5N Al M @it STaered o @i (e wiva
G THOST T 6T I GIIT T8 UB, Ot fqeq It afeig I Freifere=w qw |
R R 379 1wy f7 +Afsre Wb =, ARCICIR I AT FHW g 460 (Al (MR |
¥y ©l-8 7, ISR IR0 G Q7 Ferex I+ fear ©iRe Tnized @itz | F<H
JaCt 7o = IwE @3 [K7eq I Frelfereg el fw wnifeas e
meTl =W (G3f6 S & qeifieita ARTs #IitF, o3 G2 fEmfos for fox 3o oF
epifere <=1 2X) | FIHA-AOT (1989) 2me g Segel TP, e 20T &em /T
gy [WS qaer 3 T FRTiR guifer wifem fFeatm Ao

itR, CIbe N a1 20 | ©IF99 92 e f&meee woel 6 7 (el Y, @5 o
(AT IO A (I AT (@I SR PR Sy sfae qbg, SR
A TCE, ICIF A2 A7ETo0e Ko qolR |

12.4.1 QREE W€K

sfiSite TaTa Beife Jeia 2l of Fwite [(feq Toam 3T abfere @R | o
QR TG (@ 2t e #Aifice 2@iRd, @ Wi @it fave @21 @ e
@R @ IS @R, I G7: 8T, APt TR 43R (P 7§ '€ T
@R AT QU T TR R GBI G P A |

sfi3ice Je T S 2ARHA, ¢F 7 RePrTe S q7: &N 260 @b =7
wite 7T AFNSCE AR SAfaed e, Sy, AZGE AT G Ty I,
TIREIE @R I BIR-FHZT W7 e, g wfsre k1 e 711 orRaR wicawiiee
YRACST P IINSETE SiANi@la I q0© IR IGACeT T ¢ wfecfy ¥
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fomr 12.12: RS I A2 G AL WG 56 WY RS @3 wioe @hens

fAold @3 @19 M e 2w wpide «be ak WefFEs ufe Sy @
BTS2 2SN AFw T 2N FA AR 2 WIE @Fe g3 FEfF
afre fiffre erm ety g 5% =71 Mefeetaiba @yt s Fuema
elfSg#1-910T7 (replication) ! TG I YR TR @S BRI 1 ~RAAT o1
R ©iF YARIRRFe SarE Seoifer T @ abmae [Ress 3 wfeai
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RIRT INfS @ sy 230

4 1 2, (b @2 e «fbte s S 2 Mefpetanfte | @ Fefpstaifba
(AR S 2 (RANBOIRAT @2 Of (AT T T SRR | SRR Q3T BT ot e
IE, T G GR TGF NG9! G2 |

R TS TEI T BT GR WG #/T 36 = (ATBICSN | JrAC6 e ezt
Tt &Ffeq, ©iF qe @i @ I TW 1 A CABRSRTE (MR R ¢ Ao
e g IR GROTR PS¢ @I, FE GIME @ Ay AT
SE] AL, (SN AW ALHES TAWS (by product) e wfce 7S 2re ug T
O IS WIS QIR TR I (TS AT | TEI AN (I (AT IZIIA!
G| G799 e Tfew 8 eifiee et «ar s Sfogfe At Reea g 2@
QR TE o2l AriRfAe e wiwe 6y S8Ry Il WitR, o Tota Sfafie
FPIBE @3 4® WeinFed FET dZIErey | RIeq SFesirs Taeiad W6 =,
e Tiva *RI-eiei eifSfe w6 5t [Keq, 12.12 or@ o9 @6 4 (Rew
AR

12.4.2 ©IF0EqW q BIAGIE ToW

faftw agfe fwm st vaEds GRfeE vt N Rwirr e a3ft Refe
foreldRIT 5% e 1 el it ©MeE (Charles Robert Darwin, 1809-1882)
IO AR *UE TR FET | AE QAN SRS A=y [sieje
e foft @ wetem Bfen w3k afdgem fowres &S o RedweiR wigs
T R eR© O fofere 1837 B RIS eropweta & 20 I=A It 1859
it aipfos fdiveTe IRt awifed & (Origin of Species by Means of Natural
Selection) TN GG IZ O NoIM(B 2™ FCa | TCEy, TRGIR ©gt Kaeq ©g
T @bfere Jees ol aFesits RIEe WR™e 761 @ SGEE STAGAT S!
grord ik @ R ReeT @ el W ©f fIG+F T (e Reaa wiece |
TIRGR Aoy o, to@ RIStw s Rewd Afive e tawifte o y-gwiceE
fofere 4o afFTT (mechanism) 4iFa &fSd Tt T, ReStaa o [KFg Iy FC
AR 1 1& RS0 Il RO eligfes MEpaie S i WK (& TP
faft ergpfs i, wieFe @A™ (Alfred Russel Wallace, 1823-1913), 938 N
g RIQTIE w7 ©g e v 1 wrF [fen aferifie Ffaed ol o eRbEe=
TR g wige epfers |

Fil-oe, GRREEN- $T-30T @Y
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CIRBRLTA T dgfers weafbe A Ao

(2) WSIRF TR IYX: TRORT WS, WHHT A W FAR R &S
Gy 1 9 T SINfeT @R AMfAfeT 2T Kiegw Fe I AR | SriraRgA: q<fo
AR R (UF I AW 730,000 A& TUH! @8 730,000 NS (ATEF 730,000 AR
NTRT O QST &Y | (5 & P WR AT Igre A 3 (@i T e | veesEma
TS, G (@Yl RS (T Tge e Ff ([ AR 750 IR oA MYt I ¢ @S
KL AN |

(b) e AWy € IFPRIA: FHRF TS AN 6T TIEH IPPA R AW Hfo |

(c) wfForea &0 MAW: HRT Wik ¢ sffdfes 2w MY BH ¥R 47 8
PP RS A R @B AP T w1 AfSrifer Ty 2re 271 THeEA
& AEE TRATNE PO0d Sef TRATT I ASRS T | BIFOIA % I (@ GHA
foafs ity @2 A FaCe | FTE TR:

(i) wresawifes A (interspecific struggle): W"’W{"f TE T e FIooes
U, SRS o e AT | WK, TYF 2 R Pre qEoIeR AW- GO fHeore
tEe i’ [{ien dwmfen T AP-AWE TP G WP FoTa TS € |

(i) S osewifSF AN (intraspecific struggle): 932 gwifes ffey ogme
U qRR PP G FIAF SAW T SepoR I ot @t fceons e
@ A Aferave! g wew; Tnized RewT =1 T @ G A geeEl i
Y @ ¢ AW @R PP e AR o e e R waw
¥ I | IR AN v eifiond eifoze ea aARfRMA IR | T Ghe Al
foxfrcTa YR SR T ATT |

(iii) “AfATITAT A FeAN (struggle with environment): I, ¥4I, IT-AG!,
e, Piiew, aRde— ¢ @R dfsTa R QIRT Sreifie Gk
IS I | AR T OF GFog &0 AR & AfeiTe @o1e afepa sifaem
0t e FACO W @ A @R AfFEes Bre Awre ig, S| @06 AT
et e 2@ T TAReeRge <6 AW (@ TEH @R VY ST (@i AR
A5G el 8 TIRATSR T s TW (MR |

(d) @334 I KRR ARIET: SEFT SR wro, <fRSite 9t &7 FIER AR
PR {FEH X | T© FAR (T R WG Fg 7 [Fg «Ardy <t | @9 957 g @
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Taq e ¢ [Rsq 39¢

A1y (Ml I, O AFA (variety) A 2308 (mutation) I | SPeT &R AForeT
T FRPRATT G306 F_CE ALY FR

(e) aFfor fAdiva: T wrgn @B dfesimit sRow @ JFed wgee @
OEETER) AFdd TS QIR Sma el afswiier @ sJeme-jkar o
I, 2 AT Ao FiEa 3 ¢ wea aead TS SiRal agfer aet fdifve
T EAEFOE @ MY (@ AT R HOJF JR ISR I | TR,
Af o AP G AiPfo e M A AMeATS et 711 T g e

TS T |

TIRGITTE Todm TP “Afaafes wAfaaet @ &b et AR e =ig, s “q@iy”
Qi R A TN S I 9 2, @ TR offaet dfswften w @it 3w B
I

(O g gwifeq Befe: (R &AW ¢ Tfewa W FRYETE oFT (R I, eFfe
SIe fdiba I GR Ot w1 IR | ARG a7 2t @3 Sfem sifscae=
i fceme WA fAre 2itg qar Sime gem @ ]It Iefsia Face A |
Teafeeld @ G I TP AT I 1 G2 IQHET T QA A0
ARyeas g7 @ AT, 4 AR oo Wi F@ GO Pi-Poiren 4w
frifoe Tt wea agfe 21Tt ¢ Tfewma wga ewife 4% wea

TS Ieeifefam, Fraegv @ @fafimsrs Tg awifen Seofer fam ok
TOAMA @R e wrge fofere e, fonf fon S g awifen S 2re «:

v ,

S A
8 6 83 & SO0

B 2 L S Sy B oD
@@“@Q% B Ry o Y5 Oy

- e N e o Comer wrert e i e i Sl bl ok =
@ 12.13: 9 &iea Wty afswiive F@pg | 79 e Aara Ay 4+ Ansare
PO s i =7 ; PN o &
PN 0T RS AR (A% GBIy '1 ACTA-RLIEH JEEF 4 R Fseiw 2 Piae
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(a) 1 2| (ATF /T =W (isolation) IGT T
(b) A=ARCAT (hybridization) T «<R

(c) TFaTd YEifore (N Reew A WCASW (I @IS 7P I
(Polyploidy) T | €T FC T QIAHGH WOEGH Y6 AR AFfos Mdibea a4l
36 g gEfed % =)

dwifer fore Aol RIvE= 19%:

R TG g aeifon TeIRIE (Ml I Ae i IR TS AT T
TrrzRe RO TIRERTET S @0 AW 1 (W (9IRS A (@ ewifea b dww
wWe 7o @M, (7 R ke ve @ i ite Aore ¢t adie @ sifse,
GRALNZ 8 TARNST NS [T @ T© @ A5 ASATS 7R, G2 Aeifefd b
P | RASETF #td Ao 6T @2 AfeTiE e owa wfer@ea (adaptation)
@ Y

AT @ Wy oPfoa @A WE, ©f 71 AMIFANE AAFETeONI KI8T W 78I
TR | afbe RISt Ireqed o | RISrs f[9rs @ iea (e e 93 6o
& NG TR | RIRE9IR FPIE AR T T02 AT TR, [RAOTE TR 341
TO2 GG W AR |

(?) s
wﬁw@maﬁ

1. RNA 91?

2. w2

3. @SS HeAfod (ore fofe T =7 @7
4. OB 17

5. YA Fice I FI?
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1. DNA Sferoq Sreitq =¥ foras sfziey a4 w4

B wrewh ey

1. TR @idim stheat TE?
LR (URGE G 2, qF @«
o, fem ¥, ™
2. 99 99 Q-(S QI —
i, AR =P
ii, WS FACED
iii, TRLGTSEELS (&H
e b Afde?
3. i <418 ii

. i 8 iii Y, i, ii 8 iii

A7qe! O AT 3 6 4 T 4T ©&q Wie

3. TRIYCE X SRIT TR A2yt FAG AHF?

3. 466 o, 446
%, 23 v, 22f6
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4. THAEFT A 9 B (5 FIF @ e g @ititeis witg?

$.X XY <LX XX
+TY XX .Y XY

(@) i

1. Frere e 379 ©fF 26 FoRTel TR ¢ Sl (TS 33 AR TSl
3R (RIB FUI6F Fo, MR TR IR 0! I0NS8 (ATS NTAF 50of | FifS ofq wias
G5 FPIFEI ReATS G ©iF Tia TAF Saet F9 1 A PYFTA PN G i
AMea et et fadfzee o @ e gt iR

3, qeisfefwl Fi 2

<, SHfersiq Jece I 3?2

o, Preited el (FE age AR AoTre Sqor Fe It 79
. Freres F 260! arifes @7 oo Rossd 711

2. Gitzer GRS 9o Bt qATe o @ qiftee e =1z et Retem
G TOR | OT (74, 932 &wifs et e RSy Rt wiwia, 7., 31 o5 1 473t
A GFA o1 R, 0 AR Reitse @ edig Bd)1 @ 57 wies 51’
o7 IR ©itF RIST 8 ST TPIE 476t @)

3. @R F?

4, SfSrEeE e F RR?

o, CIEE (L AR Sweim IS Iyt 391

q, Twioted ¥ S eifice 7f feei Sif e (=re (ewt 28 i 9 96—
ISCRRE T

03d



03

-~

L

TIRE PRI T8 R GRS g R @eea #ife oifve =71 @i, el
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@a&m%mwz

IFgeT JIYJF FIC© A |

IPQEER BAMTTLIT WrETHF [RTaFe FACe #1711
AP 6 AMEIET PP FICS AR |

IrgerE *T &R ¢ S TAMITR TPFE ol IR AR |
3 et Wi =T T Il S90S ARG

*fg foraifces et Iyt e AE

Jwfee e arce e Frfites gor e T A1
Qb @3 SR dECST Y FACS 2T |

AR Sy T [y g g hea 8 e EaRieet g Face
A

AT e AS G FACS AR
“Afaaeas Sy T Al ST Jgg ReEd s9e =)

a3 fFdifte g B, Ame, Ruaee W32 (o1 @ Ty s
T ey 0o Q)

G0 WS ATCIeTa SAMPTIR e 6T FIRA 7 Fare A
PrgerE e 2R, AT, ATSHET LIRDG AP FACS FHY 2] |

AR OIPAT TH1Y IFGOE BAMITT T S THCS AT GR qF
FRFHC! oo 29 |
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13.1 Qe (Ecosystem)

AT T FY, wE ¢ (Ve HRI— WY AR e e @7 Aswe
WEER (AP O ATSAIT TAMIA &R IR O T Ao q1fR® e @R I&5 g
e 3 TR 7 ARt fed B of 911 23S Sime wkE T AfREeR FfRw
R | T Bfew I (AF FIET TIR-TH/TT @32 WS (AT A ey I AT
AT OIMA A4 A FARIICGE (1) (o T AiFE ot I 1 Bfegw @R
A1 R #[Ta QREIToq R & TORT AT ATIASH, OF Q6 I8 & ST
2 ATAPICET 2T (F | IG-SPEw W2 M2 YFCIE e Wifs 4t #Hif e g
e 73 A R A7e 031 gATeIGt et Ay Sferr Rfew wedt (i i |
Ao vorma TSR 2l QeSS I W Fwed WA it AW e g
@ A AT Fey o SAREeiR et T sRiel TgR o9 Ofew wiF aifle ¢ir
ST TG GRIF ARER e 01 @2 AR Fe’ F@ JeiRaErR g
Y& | GO AFeT AR SRy Aipfes R e UM |

APo et Bfew w3 aift ¥ MR TR QIR A WO ~Miedd W @ #Ifg o
AT GTPN I WAL R IO (Ecosystem) | TOAR IS IS G
O (P G @RI, @A TG, AW SRAMASIR 7 Sfew, AE & S
T frgailiat fog It Wk @ GRomee «ifReRee R (rea ey g T @R
@R TAMIGTT WG IR SFOPTHRE I8 | QIeeted 4% IR &g g
afgare ey Tamiar Bew e wifS, «ft ¢ Ixw awee =)

13.1.1 IPQOCEA SAMITFTR

G TR, AREReR &% AWd e (ST ARt NS @I e Irges TS 65 |
% fS=f5 24 SAMITT ATSFHTe TACR AT TS A (R (=6 ToAMT @2 &
TAWMIFACE FAC MDA |

(a) =@ AWM (Nonliving matters)
@32 (@ g A TAMTS FIRRIR FCR | GO FIe WY BAMAE W TG AR

Tii-ov, GRRGEH- 5T-507 @



W e

(& @3 oIt ol 4l [ |

(i) Wt&< 998 (Inorganic matters): =¥, Ig, @ Wfbre w_fe e “ml wdie @R
TG SAMIT | (TN, TR, ABI, =Tz, TREITeH, S, I viz-uHZE
Sepif

(ii) &< ¥ (Organic matters): Sfew ¥ &ifia I5 “wid At ﬂﬂ?ﬁ@?wm
R G g TGO @I 7Y, St &1 2¥ (61 ToAMIT | @ojteT AoAee REIHT e
“fafoe | REIT™ Mt Wy Site 28w, Bfew «w=e &g ffow iw, g, et
ol | te g SfetR & A +f53d 1 iR Bfew vty R <0a b iR face =31 3%
&t RREPTyH i @ 27w

(b) ¢St %W (Physical components)

SHfRTIT ieeTieR ARSI, e, A TR ACHR A, AFF b @GR IYEINR,
TR A TP A STt (Wew [ 3t e ) 93z Twet Teft g BetmE
IGOIT AT ACIRS T 1| G T T 0T S (I AT ARG 8
TR | GIRE R (A IPGOER (STS TAMI |

(c) &I&E BoAw (Living components)
GIRP IPGOCEA PN SAMIT | 13 ST SiTed WG sAfacac [foq sAfsae =i
AR & SR Ao fon aia— Bevimes, IWs ¢ Rearess |

(i) TeA%F (producer): & Tfen ST E=ifFafers ol (AT 14 TiR-wrige
a2 Wi ATF AN Mear I@ AEPRERE Al SIE g4 AW SIERIREE
(*Fa) Cofd 1 @ Y Torerre R Sew SfEcem o FCF 1 O ACEeIRCEEd
TR AFQOCHF G i, BAMS 2 S Benel | U3 TLAWS SREWITHAIE &
SR FE =W NCSE (Autotroph) | FIE Sl fTe A_F fweris tofd FaCS |, &
R QR Toig Aa & ST F90e T

(i) AF (Consumer): @It ANT ifaReaa e M (AT AW tofF FaC@ A
71 ORI AT & 2T A AR TIW SeMd &oAF [WoFHie | ©I G 9 2
HFCOE G4 | (PR A TP Bfem (A AW e T, SIMECE I9 =7 Qeirora! e
(herbivorous) | GTAE 2 A A ifdq AW | T Hfbe, @, 17, —oie, 2fad Tepifn
2N @fag AWe |
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Hia oAf o

PR 2 Qoo eifitn AW RO &% I ©Ithd T4 2/ ¢ 4w 1 faeiw afers
WS | G @F AT WA AN 1 e, P, i Iopfn S @dfew Qw1

@R &t ¢t VPR (AT G SIS NS A (carnivorous) | AR I&T T TO
@A I @A @I CF@ TS A9E | A, TF, AW To9m @B @fiw G | 9’
g @fas Ime Gie 2ifie 6 To AT TR I A=A (00 QP o'W IR | @
1P, 2P, e, At Boff 1 G AN (S IR AREAIGS A 46T (scavenger) |
TS G Tz I ! (W AR AR AL Ty, I I Q™
G A (R T, WA G RKifew Torw e R e A | @ e @
§‘-TC@1@ 32 WA (omnivorous) |

I |
TG B (ST AW G SAme
r—|—| 1 | | 1 i
SEI TG | | (TR | BeAm AT e

—( PITOIET (5 o ) )

(TR (RF TSR AMF) )

—(‘ o¥ TOFF AT ')

—
7

L (4% M )

~—

Ba 13.01: IFYSEE TAMPNE (TF WHCE)

(iii) RS (Decomposer): TFERA, T@T Toh™ AfeFr GIF A A&, e @
AN I M GR TOMZ (A Sitrd AW &R I GR AR @9 76y Rexifers
7@ WS 4t #Aifag e fied 9191 @3 et Qe BAmE ok Bfemd ATF WK W
T RO a2 341 787 2| ©IR U2 IR 91 - Rees b e |
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13.2 AP IPFSW (Ecosystem of a pond)

TETOIAd APgew B (AF St IE (RIF & TROGE SN 20 4P| 4T
PAPES GF 8 Te *mitdd AR 7wiF Sereii @RI T 1 &6 SAmAeee g
fRfon o<ia tew @3 wte i, #fifw, it I TiR-SISRE, SiweeE, FEhr,
TR TR 1 HGIG SAMIFCET NG AR TRAME, 2 Forad M, Ao ~oc=d
e GO Forad Me G (e Tow e |

foar 13.02: @3 *Fram Irgow

(a) T=AWe: TeoME TR AAPTCERAFIR [T 217 W[ 8 9o #Aifed Sfew |
AT ST F¥ Q0T 2P0 0T | FIRCDIgNeFod qf Bfew gfieeba e Setet
PRI 8 ST TETST OfGW ACAIFTCER AfFAT AWy Lofd T | O TR BAMSE 0T |
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i AfFeat e

(b) &Y FSTIR AMS: A LFCTH SPTHA F (AT, T TH10, AfeFa &liN, Gaeoa
ZIoNe 32, POl NRS &L RO AP | O G 2N GehIePod 0T | @ AW
fteat 4 evge Ao AT 7, ©i T TAMBE OFY TR (@06 AT |

(c) TeoI “otaq Ame: (26 g, [+7 wreter 0w, Jhe apfs Tew ~owe 1we | 3 faw
7Y 2GS FACS A 7 R TAWIRE AW FEI T a2d Fa0e i = @3t
2T FoFT AMFR AW RO &2 T

(d) TN o AMF: (P AT (=I5 Wy, oefe ogifn e “otaw Wmate ot IR
ST GO TSR UMF 0 | (4, (R, (SBRE el T Wy, 7% o T goiw
o4 I AE® AV |

(e) Rae®: F@ ~liffrts g =al® ¢ JFGHRA ol REE IN FW@1 9T
e 071 @3t “Aifice orPm 31 2ifa" oy IR Wy I FE | 99 Gilke I o
2ANTE FFTA FCI G A5 ARG I | TCE SLAWMCER JIZR SATN 181 8 SIS
i =i SR Y% =1 @R Rafere SAmivee SRR e Sedme aifela
G JI2E I |

13.3 Yo At W (Food chain)

Teoime RO SI@ fen @RIt IFgor®d G SAMTER N FAF 2 IS
T | S AW oA T FACET QeITOIE Al qIR WSA eNfal UHRFE AT N (TS |
729 A Y TAmS (ATF WY I MO Yoww AvemE WY 2ATS =W, o @R
AT G AL AT I AP T T |

Trizge RO I W I S T I0R TAWS | TG (T WeTT Ao (i
36 | Jre @ ITHLF AW RETR 42 I@, AE A% G2 Jree are e <m0 I
WA 4 T, A ST @B @R WHAT (@ IT qfB 2N TR | SR e
GItE @ 43 qRE AeAfbeE Fite A EewE IwtieEitee Woe St T @t
<

™ — »Hee — P — » A 5 20
T drelad AMe fROITeld AMT  YOIRTedd AMT  HABTOEd AP
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G AW GR TOGA AR |

(a) PRI} ABRFeT (Predator food chain): (T AT AT Foraa AMF AT
TR (P AUE aR S Toitaa dwmceat v Yorwa Ame et e o A,
o7 P = W PeRES amee ) Bhit Jfde Mt o ReEd
Ve |

(b) 4R AW (Parasitic food chain): & Sfen 8 AR wAfFIN F@
fATae (5T I I CITFWR (A AW QT B | (FICAT (P! (T G0 TGN
ToIF SIES KFT9 FUOF AT OFF AR &Y ST 271 @ (Fg AW g9
4ICel RO AgE Bfen w18 APTS A | ETewta et eprwef A, @ E:

RIGK > T > (TS ORI |

BTy, QT NAAMCER F8 CTRAIAT & s s fter G2 58 (e =S =1l 3¢q ),
fo7g ©ig &= femeyena f[Rie Fiew @i

(C)WW (Saprophytic food chain): QIRF Jomz (AF ¥ T I @Al
R (IIfEE Arerd [Pe =1, o) G fiees 39 = ol AW e |
[RIpCE

oM —> W —> @0l

Tl AW, G2 AREEE SRS aR @ @R e et Ier et At
rESTPIRY SHNIE (o I 1 A& 8 TG AWRATA T ANAR S AT |
FIIRA QU @A TAMS (21 G2 ToF &P AT Oimd PRSI & I
T TR ABFSET &4 ¢ I GIIES Foraw THAR fTSeEe | oAk Qe
AR Beoive I SR AR afar sRfefier Boin afsfie |

13.4 dwWee (Food web)

SiEPIot (F@ T AW, QO AMHFE G2 M [foR 7o AT (vite AT |
TN (@ FEIB AT IS T G T TSt 74T (fF TR | AT A

R

R0J
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R A 9

0 | TR 8 TG GoF AT T IR Ko WY | HFRA IgOCwd v Szt
e @ TEfs wRe =% 211

fo@ 13.03: YW=

Toitad @ (r W, BAWE (1 Gehieon QIR (BB MRLF T AW HIRAR A |

GATENE A REIE 42 I3 (2B 932 I8 Wiz ToHR | T }R A (2B WL AT
e 2R (B MR @2 IT AR G2 ATST GFp (BB APTIE AEHR (TS AT |
QI ~ifofs [RfeTem @ st miies toff I Yo @ Aves tofd @R
fifon Irgemm ¥F e Tibe AMEE tofk 20s #d |
T AWSIE @5 S5 AmEee shew T

(a) CIAFA—> (®IB R —> e A

(b) LIRIFT—> FEFOT —»> @ AR —» & AR

(c) PRIFT— (20 AR —> T AR —> AT AR

(d) CHAT—> GEIFOA —> (R6 AT —> IC AR —> G K|

(e) TIRIFT—> GEieFod —> (R6 A —> A AR
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& : BF 13.04 9 SRS AWEE @R AT TR ©f @R

IPger® 45T (Nutrient flow in ecosystems):

Tfgn eied Y 47 IR AESAT feTy AW eige @ Bfem @ AW tefd
I, ©iF g oeet e Se IR IR, TIRGI Sfew (2R, Tl AE | QoIS
i @R Tfem AW @R TS AR it @R oS RTMR M1 @R Tfew 9=k
SN TP 77 REe o 9me 1w ReT 3921 306 oter Fgee gorelie I
“AfaRee fofata a1 wige Sfew Wae SiteT oY @79 0T GR AN I &vGLS G
I A | SR I SR 2fTS e elfenfbee e I 1 AT
TG gl a2 IrgerEd G S g LGy
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fom 13.05: 4ffuw &@7 g “fFANER FfFe fHa

Irgec® ¥ 412 (Energy flow in the ecosystem):

AT IPgeCE ¥ Fo1 T IF 1 S (AT (@ AR e G erefE sjfRice
B (T OIF ISTHT 2% ACENPACI 2ifgq e Sfegw 929 I | PGS
AT QTR Ty AP *FAR A 8 iy IPfe =iy Reie Tge 3@
Ry eor TR T Sem o 2eat ¥ R [few dmpew cifew | o8 716
Rrretse Fitas T we =g @R sAfawe 5w =

grerE At wdie IFGOrHR AU ForAA AMCHAl T Tt #Ael, IS, FeA, T,
& T W QIR 479 IR | GICF TGS Tfewn Tesifre apfass e e ererét
eifics (TR | M N T LA ToTe IMPWA (YNTOGT NHR) (AT e, AR
O YSTHR UM | 2 FO(IF AV (A GOIR AT g oI Yoraq IMed R
HArFeS 2 | GPTSI MO *oraq AT (AP IS =g U AP GO Fo(=A
AN (AT | T GO TR AMHE WS THoA (I AMe A R agd 94,
[ G ST ¥ AA® Foraw WS =T |

TP *F TR ERT 8 ot afFq I W) o @ yernz Awe IEe =
RAEes Iite T ors &e *mid 3 g el W A [ oot s e
fifon oo g W T 26 @2 Y T AR THmE a2t TR 271 O GO
AV TGN IPgory iFfes =P 2R Hoe AT |

T (AR AR 2SS Yorm g weicT 27 1 Besive Tw Bfew (AE gererat adt
Tfi-0q, QRRGN- 5T-30T @
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ool *fY ez I, ©IF T vl Y T T 1 ARF TR TorF AT eSS
AT MR @ @ A fSuy azd F, OF Few mr @ A oS R @,
0! o ARERET |/ 1 9OIR GF TR R RS QR AW RIAreEs I @
fog g IFgerEs Y fNRR U orEe IR 56 T 1 @ FIR UEHeeeT Amrecae
TR TS I ¥, *FT W57 ©© TN 2H |

e retR Tug =il T

e 2fol “oare G e I | O ReTE Tesive, 9w v AW, e
oL AMT AR POIFG T AT ATONIR GF G0 Ged (PO | Pgecy eAms
AT I TN e EerE dfefiy I aredl 4T wdik &AW orEE v
fasiy §fFe ceera afsffd | von Ay ~owma T o gor Gre @Tres ¥ T%
T M A 7 G eTerw afefafig v @i AP Tedms At
wow Gfre e T @ @ Hfg AR 7@, et efefh G e uw fog
W ofv ReTd QR W1 Geey @ W @ Teeme @ it =g o e aR
T ©f [GSIT GiFs (0T 7T S0 W | GO i A G vt «r *fgw At
RS T I | AFTS, @PIA IPGOER (@A A0 G (FTCSE TopF g AT
oiF Al 10% 5 Boimw §fFe retE Teifie Tre e A 90% vt RemR #Affee
g @ R wfiTenr uaRTe F T

=@ fAifires gt

e gfiw Bofw wefRe (@ fawifas wea MAm= s oy, ot Pafie (pyramid)
@I G germ T @werEE Ao g Pafie wieta @R Tm)
e gg effeld sfSrermm =g e 8 AreEs [t zeee *fie R =)
& | Toitam Gie eerd Qi (bR Gies (FICSteTd QIRtd (5 o1 3R O3 TSt
SR AW afie g ofvt REw 2w aowy Seeimss A Praifces ghre «we
POr® IMS AT AR B |

s Afire e =¥ Faifites ek -

T G2 &R TR WAL GFYI | @ HFAIRCE FAE [AqoyAq F ;W A1 offS
4qItst &fF 90% O *Ifg T W I IS AT | *¥T @ FIIEAF 7 AARFER
QIFRE 4 I 56 QA T K A | AP Te A 3|, Ten G @reE
F “Afwid TOL FACS P GR GFANE G T @A #HT S_ONE A A
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foa1 13.06: @7 Paife

13.5 QI (Biodiversity)

TG 8 R A wime fRA At e @A e g e Y GR q56
TR TG AL LR | AN R +jR<Ace F© @ §R AMR? 97 AT R
e YT T, T3 &EIS (WA MeF 8 TAPIERTS Siffass &5y “ieaifie AR
R TE G YT S Tgo) O RO T TP Tl A0l ITRered | @¥
AT 2R (ordl TH AN-gEfs IR BT FCIF Tco! Sfew- eeifeq I @R NP
ey 1 &fefd ewmfs o =P [XFHTE PRGHTe gk @18 =F &G e
AR @6 2wfe TpR ewife @ fon qar AR 1 @ FoE a35fB
Aol R 7 f[eeta &%y e i S pig awifs (A 53T T4 8T | QIR G
Rivw AT IR GREIE % 7% ewnifore [Rog T4 T AR | AR Ty
G5 eS| TETH IS A IreH (@I T I 1 G RIR T G2 797 77,
I A (@I [T @F TR T adiR «R Aeifed TreRs It WKS
Rive AP | ©IF FRCHA I#ACS e = T, <ffAdice Ko GRoera apd 9w
ooz 3 aReba (Biodiversity) |
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13.5.1 RO dFarew

QREDAE fox ©itsl ot 1 T, ewifare ey (Species diversity), I=roa (v
(Genetical diversity) €<? Irgelfte (&b (Ecosystem diversity) |

gaifete &ba: awfere &g e AdwTe fidice [Reaewm G @6
ST TRYICFL JIHT | LY LIFDR TR @ gwifs (T oy gwife foxeg
T | (A, I AR M WS, OIS, Rearet, eyt I 45 fon 2w s 1 99
gwifen I o+ gwifen ey v forerR ewifere tabe |

IS WAfb@: «F2 EIfoTE AWTIEIR MYe WHe [RA@ AL 7t T @
G IS g S e, WS, ([@oi-efrary @ “fkee afsgere! 7y F4IK Fxo!
for 1 @ sty toff =7 o f&w edtg ey W&ivtae It FRe
VYR RF IPTe &G ey Twefie 21 etee W[RToR & s fEm
AT | Rfen TR @2 fFem o a3 Koo «Iffees @ Sie ’RNSR s =@
G2 TG AEIfeq TEI T© A | @2 &f$T FIT WY @ W&y qB, ot I =/
IV L3fow

Irgelfte tafb@: g IrgerEd (ofe Soimiw, IS TAm qak (&S SAmaeEe
WG (I AT AT MR e TSI IFQorEd SIFPIGT P 06 | @1 “Affaen
TR AT R (RIS | O3 ARTSED AT Ao ST &Y G PR GRS
e~ Afde 21 T @ QDR 45 =7, OFR I 7 e (b
G (@6 JFET TGO @ Tfew G2 2T TS AT T ©f TR Irgew (AT
fomea 1 3=, gerefi, g, T, TErel, shery, AelE, TEf aefs argem e Bw e
RESPITH ¢F 936 GIF TemE |

IrgerEd FfSHeTe! T%T RIRWIBEDT dei9:

SHATRRTIT SAMTYTE ST 0! TSfSIeIT TwIHIS | QIR ST TH1F T2
G &foeT FPICFT I MR | REFPRYS G weower 74 fex sifaeee @3 o=
dfSfoe 271 fREReE @3 @3 Rei guifer Refe @t R @ TmTs i)
o1 1A HAfdeet Fafeer A oy dReafoe Reswers e

AR (@R &R A LNE @F T FAEAT AR GRS 0T 41 Z0e!, TNE
RIS 4t ¢t EEETIR. ATt Teawd Fesd it oFE 0 SR OF W
FIATGR AT TP feet worey g | Grojeett i fom e ¢oitht wamistx =Hif sifd
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A0S “ffae | g ¥ 72 R o3t 99 Ot Ref*s 2 (o1t= 1 Tee1 oRPAS Rt
@ 0F RS & 7 wF AR FA0S S T @ I @ SoigrR AN TR
FUARG TR R AAfre Afrea AR g1 itk @i e e 9w oF
GETAE AR (AIF-HFG (A @S AT | GF (AAF-HFG AW T WA
FOAYH 1 TG T (I AT IIWUEE T Jh @A W AUTR | AR
Y A TR FOASS! | GF TP WTF IR T &Y Fodd SIo7owig & | oot
s cFuae SR Jgedd SRl wm ¢ofbl, Foe, Be g TreeiRe s
fiifs aeife <o wif | Gt 2ud (I e TR e A | Wi Predifere
PRAFTERl qPceret 9 {4 Y

et e T qew oW AR e e O
eyt wied 880 fite) g asft o "

o i Fweiee foaf 29 @
T FAS A 4P, B gk
IIT SPToT Tedlw AT A T @A

QRIS AR T W @@ |

OF I (I QI WAWGAT =
<@l A A 1 AR e i e | Sl
T W I IR IO a1 13.07; *F9, o9 @2 ¥ FIfeeE
FefSArTel T SRR o dgfeq gaE s I

(T TR FACS AT 1

13.5.2 ffSw Sia wwy Fefe, wresfasaaieret © AT siwEst

Flgaee ger Signie =iwod 9= 28, $149 ©idi CS&! (Autotrophic), &g “fata=reifds
e RS o7e! T Gl T, A ARAETR (It GRS =g 77 1 At i3,
JooIewl 8 T EErg G IHIET QI deife «qe IR fHSaee |

qPfB FowT Bfew A9-7AMAEE &0 (Cross pollination) FB7eTeq TF ¥R e
froqeeta we ide S feaie &iegs e i @ Si4 eiR-wrwie (co)
W O B TR Cfewge AESHALHTNT G ©f PR FCA | HIF e Sfem
AR afFan @ WREEE (0,) WBIH G I, PAd G Qg G IR
|1 SR PR, wae gk [few aew Gy Mo stesiE, sk, Soerest
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ffemee aeifie 201 g AT = I, AT T ¢ FSameR Riiea
Ao BRI | Te Giqeeits [fen el Sesirt g2 adifive g e ek
TPEYEIE TP (Symbiosis) FTH SGIF® Fa I G TPFIZ QRYEIE
RPN A FRITFLASIA (Symbionts) I T 1 @R AT GQRYEIR WG @
fFa-Risn w6 o e = @ Some QT @ dqbs s zme @
R SiazIRIR QR 17 Arosfaoae, (g et 771 Aficifkeeat
GO (0dum) I @ 92 AresSTNe W Yoitd Z0S A, @

(a) €< A3 (Positive interactions) @4l
(b) ¥9gT AFSFAT (Negative interactions) @ |

(a) e Gresfeat (Positive interactions):

@ ST Go WA G0 TUHE TRTS! I(E, O AT AFesiFar 1 @
CFLE TR 936 I Torg TAge e AL | Aoee @ Aol ufoa a4
¥ e Fepfere™ (Mutualism) @ SEIEe™ (Commensalism) |

(i) Fregaiferem™ (Mutualism): TREANTR TOAL T ST 74 TAF® 2 | (T,
cliufe geifs, (AFNTT d9fe FER TY SRACR & & FCoT BT @O R
Rt $erm A= 96 | WS HAR 9R AT T ({0 A0 IR WS A
FETE AT Ofi A | TOIE @R RIAFEF W qR T el b1 @ [\

foa 13.08: SepifFe™

(=) TS Tete el o e - i ot -
(F) 9 GMer SEMd e J[LLe (%) FTHCEMm 3@ @ w[LLiFd bE

R0I®
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G IfFeat e

TR i BT AR I 1| 9B PR R G 2@ HRIPA FCH FASA 0
I | RIS IONT (ACF T A MeeR R TR R T e w9 ey
T AT (IR OIF FICAIHETR TG (NS &) IR RANFE &) AP
AW 2PQS BCH | AR (Rhizobium) IFFGRAT Fremery Sema (Leguminous
plant) f=te 9 F@ 46 (Nodule) toff I €2 IFIT V@G GTAH
T B | JIPOEA 42 AGTT AR B Sfgwes 7aaR @ 9 [
TN TEW (AF *FASOR A7 (T ATF |

(ii) FCWOES (Commensalism): @ CF@ TRENWE NG PG M@ TIPS
1 G AR TG TAFO A S LA Wloers 7 A1 @, @IRRA Sfem
(apophyte) JC=Ta AR e Wibre W 03 @R & IC TS AR 6
ToT oo 1 qFee W J0RE B epTifee T P iR Wit et T 1 oA
ol AR O AERMAFE S S (o7 a1 W32 OF (@I Ffos I
T oaET ofew (metabiont) I CACF AW MAT F6F, g AeTWeR @I wfe
TR 91 ]I I+ Sfemtnezs oot Ty A v 361 g wiemrst i
o I A1

B 13.00: (a) (b) FEGITEN

(b) ¥reF Sresfe:
9 (F(E QRREE GF0 I TOrg Hoare | ANSE QFesiFAIeE for ot o 4l
TI— cArFel, efscafer ¢ epfeaie
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(i) ome (Exploitation): @ RN G T O WP SeFF I AGWFNT ©F
iR o A IR fvem affem cont 3@ @ st _fs e
ANF GRS G TG FETet SRV (I S AW TRAT I | (@i Y
“ifFT LT TN (B TR T IIT I A A T G2k I AR o7 fow

fo@ 13.10: et
(@) =foret aar cofiEe Tfaw (4) "D i orerE e

(ii) @f¥waifet (Competition): Tt WAG =T wizen, qrei, #Af @ L &0
QR Wy &R Tm A g i Ry AREBETEN R
fore die ao S99 [Rolfee o i | 9t Tieedaw aroesiies @ wrozgwfes
TRATTTR ST TAiEA |

(iii) =BT (Antibiosis): <G
QY 70 Lo AR il pie
ofy &g Ged g ae e axfie
3t e e W WA Y w0
o4 @R efeas Wit
TIRREATS o AT FAPF qEwe @™

el T ETHEE GGEd (1881-
1955) cAfHPTF wifoamite wiRwiEe
oA @ offffee = 39
L IO CPE AN PR -
B | foar 13.11; it
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O LR TR (FO Hfog 08 IR | AT TOIE3 O AfTIT Oy Iow @
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13.6 AT AFHIT YT © (S

IR A A 25T QIR I FE AN T AR Aeww wefzd | R
Hfaice TR WY & @ Wb, «Aifq, IR weel g [few w1 I
AT FHILNT SPRIF O, I, IPFRA, Fofeet « «@ee [Kfoq 7w sifzmr cibice
i @3 ire aipfes o weavs 2R | ARoae 2 fifFfers wfaerired
T @ Tore [T Tie &5 WFE 49 AT | AN ARt Tafe Tu ofew,
JBoe (AT ¥F T e At T e (88 wRifEEs A RN 77 | aFfon ey
e QI R TG AW ARCICR ST T G0 SARE AN I K | % o7
sefer Tfew, M=, Fo-resl, T Toif i e Sore ERihba, T Bo@ fofe
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R, W 2oiR G e dte AR g dktiva @ B sy e s
AT =

Affe SEfFe AFE WYET Gl SifEme, @ o, <@, PR, 934, g,
Aforz arareay Seeaeifn #fea e AafreiR «hewt 1) e wfoare 2
RO I I /T A o007 T I W, PERIE TG o =71 famzies
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(Green house effect) 11 fa7R1ET QTHFT I NCad ~Hfq THO! (JCT AT G
TAPS e O IS, WKRGAT AfdTS T, I 437 (3, f[{fem carmenies
AT T HS A, MYEF WG g < (@ AT (1l Tw, Io-weewgior
SIg! (AT WA | AR JRFS A AT GrFg (AT T AN I |1 I 9
(RTFE A NFHIF TGS AH! HIEATS TJ |

e IS oI e wffoy Fitd At et S (I 36 %Y FER |
T AR TR &g e gt @i ETe 2011 AR TRwafERS |ienE A1t
(OIS T | FHCRPIATE *Y W A HoNZ AN 7 @02 &S @ oire 16t 2= o
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T AT FE IR ARFFOT TR Feww I AAfAd oS 2R whIRe AKCS
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SPTS (ATF QT T TAST R, OIS [T aAfeary e Fa0o 20 | A7E,
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gretifes ARERTerE LTI TR FH0o TE | AW FRIE IR Tfedas
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(e P )

AEEATCT GO B = 2I5a S 929 OrAb I OB« LAz ANod 79 Sie af4-

Ge§ I IWGIETE (Biotechnology) SRR «afb Ffete (Applied) *Mr
el *erle 2y A2 Isfelmt Ao R oo Fare AT | F Y ATH LS
AT 9 O | ILeR TS At e SoAMIT &S, IRET @R WYF Ao 9
teafoie alfeat e Ao @ik 26a 7 G5! STHT AT & Sicaes!
BRI efSsars 41 qW, @6 g @ieAE EEdt W5 FaEm ) =ifre o
@e$ (Biotechnology) Wt RIARSWITHR g €@ =M\

qZ =i Kesica fafon =w o TE AN G2 HGET NP THA, TRooq
T AfBTS, TR WA @~ s, e e @3 oyl i TeRAR
/1T Y feae 1 @ S e @] oYfe T S O IR

R0N®
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14.1 RRAYRE I ARNBIE (Biotechnology)

Qe S *1% Biology @92 Technology-9d WA ¥ 1 Biology *tw@ & &7
STRICRE fRTE @I @R Technology *1t9@ 1Y @@ | &idR Biology @dR Technology-€%
reeTes RARe 2T GiRey® 1 1919 T JTeNT @ I G& (Karl Ereky)
&% Biotechnology *fb &X$q ¢ | U2 2P AT I (I QIRCIIE, TI&F Q1
Ol NLARTR IIYT FLF T (I BRI Fea (Bfew 3t 2t a1 wg&i) Telaw
3 E1R G (AT fFRreTe A Toee 7Y g T4 TF |

Rt SemiaE G2 I T ARG 77 | NPTy ST (T2 Gy
AT =g AR | e @2 GEEPAET (Fermentation and brewing) Stet %
ATE 2 8000 TRF TR I°6 ICACR| 1863 IATA (N (ST (T (@Iferog
(A H-GF @ ARBIES 1 (AT GRAYE TRTqe Wil 47 F@ 1 1953 A
Watson @R Crick 39 Tuay ©Re @fery wres okl saRiiReer s
iy FRAYRT *F!

GeRT A ~eq Wy I 59 FEBR (Tissue culture) 8 o Lrsierat
(Genetic engineering) (S FA THIW 8 T (FTI JIFOIT JIZ© X |

14.2 5 <iemi

Cfgma f[fom @iz BGAGD (totipotent) GO (I YT T AR ACHICA &L (A
233 witaeie sl fem weear seq, «fbR Bopa sEbitan e | AyETe @ A
T (AT G PR (@FEANGE B (Tissue) A T = 21 €3 G PR ¥
Tesffesioniid wfoy qR FHfTeeiR 48 I& F 1 G B GRYEe Sl
i eI (Nutrient medium) e efewiz = By emE oy wemwim
Sfgniaeaita gofb worwiFs wga it Efen oy srmia Seme @i R[itey =i
A iR (T SRRy, W QA oy, oF, Jeed o) (ot S sffSade
ffemen Side o< FEHE Fq 21 RiameEics 4% qa2 39 o e
e BAMIN TR P = | B3] FIeABICER STy Sleta (¥ wieH 723 I e IR
4 T ©OfF ‘QFATG (Explant)’ I |
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14.2.1 53 Fiepia 23R WPmR
(a) g Tfew fadiva: Sxo Yemeis PR qR @IS Sfente aH/itse &y Ao
FA I

(b) WRW g tofd: Sfemm I o T erR e <5, fobifm, wRbRaw,
@IS @R 2T T UGN (Semi-solid medium) ST &= 1B Afdiw Boimw, @
N (Agar) AF WA S @Rm 4w tofi w4t =3

(c) BRI AW aAfSdl: WM NGNE I A (G56TT A shre ) e g
T 2o ieat o X I TF T AFRSITS WBIEES (Autoclave) TCE 121° G
SN @04, 15 Ib/sq. inch BT 20 [, @0 SRR 9 2| ST FIGF A
T AT I FCE WO ST @I ST (25+2° (1) PR e F0% 3969 &

B e

@h A W% M Cofd | @Il CoRE &
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ot Qi

R 21 92 A SR )i B3p qeaR fKeres Sies st @igpiEt (Plantlets)
tofd 28 T TR (Callus) I SRFIRA B “Afaere 201 @8 BPus (A *7aehEE
TS GFEE AP (Plantlets) TAF 27 |

(d) 1 TeAME WP RFEA: @ TP TesAis SRR I Fo1 TeAA a1 =, o
a5 TS Twel wited A7 [Gee [ty 1 (6T = 9 SR A7 =
TRAMAFIR ARV NG Ao I 2F |

(e) diPfeT AR Ot M *FeR: TS SR AfTe @& WHiTE
G FHRCAGICS Nfood! (=B (R 2@ S=AArFed F11 T | 2T S SR Fewa
T @02 N R IZERR AFIoT #ARTICR AR A 1w e =1 At s
AET G T TR T CITIT «F /i aliglos sAfcars qfbte amsien =7

14.2.2 63 Semita I

B bR R (@ TS AN S Tfegw 2emd CFea Gk TFS e
TR AP ATy MG (IR @R @ CFIYEITS FAF TSI (7! e | @7 e
TEAieA (AT PN IR WL GR LAFRERTE iRy Bl S T T 1 AR (AT,
RO 0 SIRAPTE B oo Sal T 1 Igfefes DR S Kl (AT IS
Q! W | AN N WA N0 TS AYS BTl TeAmeas et A1 viait Wgpevst
TP GUIA AF 1 @ 9 Sfew e e IO S A, CIER vitelfte wae
PRI o o8 TP RIAFe] 41 T¥ | [Erody Bfew Seoiva «ag e F0e
Bop letoix fasaary eyfe Rerne Rge | @R g e A w9, GPIR 9 bR
T AP Ofen B T I @ A e (@iee e wal Arpfowera
G QT I, O go TRYRKE I T I A agfen Sfen Teiwew Bop
I &8 2T 9 TR | Ty Reara George Morel (1964) &Y FCT WA &
RSN (Cymbidium) AN @RE gwifor @b GINEET (AT 93 I=CF AN 40 &R
BT oihew Y | By, AiKigd R @t Siafeam Sfen it =@ e 9 FEe’
Biel Teof 7@ 1 RS B el Awfor Mg ¢ =ed 50 Rierma woptar Teoy
I, A ARSI wEC | W3 For el R AL, Preie, TeatE agfs o™
afeqza @i @Il Bie AW @ @ S0 1 1952 AT Mo AN @it f&ws
ST NGO @S CifFa 6 SR Teq e |

IO AAEET FIEABIAR NG (AT (AT SRR @NGT® P 8 TRl (AN
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Y%Fﬂﬁﬂﬁi voq

wiega FB8aIR) @it B wrevican @i fafire wffocs #fieds 2o | et
Oil Palm -4% I 5] FieTbia AT FwiE Tl 2 | B7f FIeTvias Nges vaNgaIa
GG ToE [FAT (A IZF 88 (TG BT g 76T e 1 ¥ YT e [{iew oot
G2 (Jasminum) ACATIN @F A areq Afdfereens Sevivs zoR 1 Srerize,
PO PG O e ST &) 9 TR TOf WT=A (Sperm whale) (ST A&
21 G2 fofi e o % 200 TR | GFNG (SITEET (jojoba) NS MR Fe IS
oo el RRe 99 o9 X, g @ IR @ Rew I Afe =iet (@
Arizona, California) ®¥ 7 @R T IHYHe ToFe T AT | Bp S
WY G MR T© I IR (I 78I T, TS SIS Ty TAENS I
CSfet 2R | Mgt BIp Flebicas MG FTo S HAFep ©fere JRCR, (@,
foq e ot @ Rt afFtes v Beoiva 41 3187 TR | @it afowaidt «3e afss
AWM 19 B, ([ B, IR 5T Beoiv w4t 2tz | veawet, gifSean,
feifer, STt eigfe 31 Tesimaaral Jewe oAl Sesiva w41 2aacz | RS wrErere *Ry,
I 8 AGH B T a1 FACR | B FleTba AT e «efq @@ BIR @R
Iw NRIBTCIR TerAme T 376 AR |

14.3 (oS A&MAIR (Genetic engineering)

q3fs &R F G S o 72| foumy 4% =23 I fon «3fb Qi =MreEs
I JUR fere eftF*# (Genetic engineering) | WX JRErSII = I, FifeFs aga
G5 =FRG; 3fBa & @I TER feqmag =S A & e 311 @3
& @ @GR NGT =AArFed 41 7Y, OIMd @ [P0 fBuaq @ e 96 |
G2 (PP T I A0 [TOHe qI7 FieFe 9N (OB FAW I AY GO
B Tere fesares Fa9 T @ T Tuse @97 S 77, ot [Tt faqy
| Rttt feuay tofia efetie Rttt fBuag oy 3 fom vz <=1 =3

2 &YYT NG DNA-IF FIeFe q JIFBRA (TF AqE, Sfem (AF &ifics, aift
(TP SReM RMFeT I 8T AR | & AT NG SN gl LA OPT™IR
GIRE (I (SIS @1 ZW GMO (Genetically Modified Organism) &€ (FICIGTE
1 GOSN (Transgenic) |

fHaws 32 GETEE §IF O T TR G RSB g I 9+ @il 8o
A AR ~fA78q K618 Gt (@eao WG I61 1| W e Yoe I
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TEFIC FifeFe (IFBFTE Tgn SO TERT F03 WPTR | APFOTos Tg 2ial bog
TH-(FIB I-F (@, TF N o7 e | GRAYT Tt 93 (Ol AfSfRece=ia
IR aiwe Faferesita uaR 3 9@ T4 7891 YT @ & By T, (o fHawe
3 i WwRe gHfiem | g GEEee §9 00 (P GR_E @RI, T
e @ @3 3 3ifes fom Bl oreat TaTR, T O (@A AW (AT @S |

14.3.1 f&awe (GMO) 3t RFRTTS DNA &7g® Fa19 GFTR

WA W PR SR GIYAE JIPOI, A AN Escherichia coli | 9% JIPOGEAE
Tofg R I (weAbe et wftwe @ wiikge wER) @b
gefmfa 3 s Guaa a3 e Sme Fa weeE (T 14.02) S<e®wT @
T T4 2W:

(a) 2T WSl GF (AT Ffers fGrR fbung w9 =2 91 2 1 @777 9 fowa
RS A W RN I FAI9 &y JIAWBEA e By 2 Tl 27|
VT R JIPLBIA (PR @IS AR Ao Now feqqq &, @b
freifere 2o e a1 Nfee 77 )

(b) @ «itst AiEhie Tuny q3k wet BUFaE @ R @[T G eiey I SLEmE
e «foe ot @) whet fBuae @3 O3] e @I  Ifore Fifers b A |

(c) @ 4ITs ARCIE ANF AL eIz W et feuqare giefe fTuqa-ag
BT &Fe B TR =7 T 2 1 TR QAT AR TSl I R | 97 FCA
e e Ao s Buqa gwe ot 201 18 RIS gieie  dw el
Banar ¥fes Tt 359 F@

(d) @37 92 s o Fenae foom et Faa 73 Wfos fuay
AT (P AR FAET AKOE FITIHT 0 | FEFTICNAL T T 1611
ffm @ geoiE A g Tex G, OF ST ST 0 |

(e) @37 S fom TzoIRl RIfaETs e (7d 3 JPIERAE G F@
STl F 1 9994 RS & =R s s g whieT =1
G2 FIGRAER LTOPHTS YT qF6 FF FITFs & IR |1 @3 Axors &w
tofy FeiCe <=0 =@ & @ifa | f&wee 929 919 & ieiecs SIke wiem S
ST Y |
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iy G A oW @R N & =iMrerEs e Fifews &S ot ST
IPITONT RO T 7 W A TS TEIRST A SWRiceta et pfere dems

TR @ 4Rl ufes Jgw R

TG T CORUIR CF(E AbfeTe TR Qo 6 S T*e e (&% Pidpa, Fhae
a5fere efome 2R & Riaren «F2 @l 37 Aoe! gwifer Tt AN, oy
o 2FMEE g Febae! I el @i ewifon M 93 A GIifET &
ATE | for AR TR 43 go FifewFo @IROpreR Sfewn, aift 3 Sq&iT ~fhear
89 | dbfere eEe Fifers e A wiiere f&as iqFed 3@ @rs AT 9k
FifeFe f&me Mreas oae i afifve | fom e aaliers f&m imrewEd
TR (2 R JifeFe e =irege e dvfers ewme @t o8 GRSt
(Biosafety) farw =fS far faafire 7 forg f&m ateite™ g wrewifoTeid Rge
Qe FEw-Aife M fafie | ebfre aeme [Rage! (Toxicity) 9w T4 27 1,
g o areriE REgst (Toxicity) #I9rs T4 27

14.3.2 (&S fEaifacea Q9

Ao SfefaifRe a1 KRS DNA @Yfe 20 siigfe QReyfe | «2 agfea & Srely
T AR 8 e RSP G S, 1 e Wige SEfeweI wedin %o AT 1 9]
AT NG BTSINPE T Wfer JACR |

(a) *I90 ©FTA :
a2 AYRI ARV FoT (IPTE SRR TR Tre Tei 41 TRR |

Bacillus thuringiensis (Bt) NS JISBRAE & 0T &t FAER IR (SABION
f¥3f$® =HFRRCE Bt Corn, Bt Cotton TR FITW WielR® Tal TR | YFZATTONI
S o1, /e @ (Bie) o Teis 2R @) w9 @EITSIHNGA (Lepidoptera)
3R FNSATEAT (Coleoptera) ITTT Trogs Fiowa Florore Rry afotaree =

O3 YRT A ©IRAN ARSI T Tre TeRT T4 2R | (T ©IRAA @16
&5 (Coat Protein) fom =IMFetaa WG BE! (MRS SR (ToMV), (BRI
GISZT ©RA (TMV) 93 GRS WRT 39 @iwids oRa™ (TMGMV) afsaidt
THEE S TBIRA 41 EACR | 2 76 ©i2a™ (PRSV) &fSTRIK 7% (oitoF &® TuiA
TR AR | @5 FI26 =@ AfSRIRT & “arerEa I @16 26 2fSrardt (i g

R0H
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e o

e TORAT FCF AII6 HoCs |

femere ~f4$ra NG ST A Aweds [gen T2 Nerei e (Herbicide
tolerant) R8I, $l 3efif T Tf® TGIRW 4! AR |

aF GAE IO (AT RN AT AR &G Srasics Aot IR
MR F2Fe (Herbicide tolerant) BTCBIM & Cofd FACS T JRTRA | GFIOIE
ST, R8I, BT, A (Canola) ToHW SR AS IR TS TERA T AR |

o SfefafieeEs g a8 Sfem «oifes &%) (Trait) S I TW |
FfafEreeE @i @ (FE GEtEe Ofen HeerETs) R | @9 §ell U2 B8 W0
GF2 AR ANRAE AR (Herbicide tolerant) €2 CAFINFTS 2f ST (Insect
resistant) (M5} SATIH FAICA AR |

fErmeI® AreER MG T Yo T S0 2R | (@, 4 FEBIf A ot Ror-
AT & “=iqreq Ta TER | R QI B (AF Age O (T Fieml FCF 9O
OB A (4TS @ 11 It @R I IHEH @ FARS ATHO! AJRS AR | TS
G2 AR AN & ANTEET W e #ffq$a (Genetic modification) w6t
fifen Tt oo TeRme (55 vetR |

(b) T wE :
I @, SYF Y ANET AR IT & Protein C & MrFes T @R
OF b1 QT AR S @R |

QR I G TR SAMA IOAR SToe* AT JHF T Wi AR [t
HAET I (FTR (AGS ST WA FAR | (FTR AR ARS8 sfesToi
e & reeofea 2f6 &, T CysE @3 CysM (ST fAEAIeT sog F 41 AR |

(c) &30 SFACA:

AR, TN I, FRTT @ (T W PN WRF MiRE I ZIR (Growth
hormone) & *FreEg WG (TABE AffRSEe AfFTT @7 TR WS 2T 60
Ol I F4l YT AACR |

(d) fofeeat oot
EADS AT NG B AN 7@l® (AF @ABRGN [-oiRaew egy (Foacwa)
tofd 2= |
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WTRMCER TP tofed oM I929 I @ABTen RS E. coli WFHGRA «=e
255 (A3 Affegei ITfem tofd 2w, I NiER I@ I TRIRDGH @i e
IJ7© TR |

EABFONT AfRIAES E coli JRRGRA @R TH (AT VIR AW (growth
hormne) @32 TEPIRG TGS FoACANDL FHFT (GM-CSF) IR Tmisle SoAmA
Fojifn tofd a1 TR | YT TS SrRISRE AMB! 26 @9 (dwarfism), SRAPTETS
(@9, FIAE, AIDS opifva HfeesTa gage 2R |

(e)"iﬁmmz

RGN 8 FTRM @il Eagead, FeTsE e, s 2ol
AT JPRAT W QR T TR Sy @2 2T I I 1 o e
Tog ARA FCE TG 4T TS Pseudomonas JIFHA ifwlq 1 789 (AR
AR (o1 ¢ JAGPREAT GO 5 ICA ARCTHT [P FACS 77 |

@) v

Fte: TR ¢ Eabe i a7 99 @ vt aw 7 ¢ @fite
Toioq 4 |

@ G Il

FIeR; AT QR @ e ferfaifae Free e Tifes dfeame tofs
9 8 Frpreg b ot wne |

Q035



Srens 050
(?) wgted

.W@Eﬁﬁﬁ

1. eI GR_M G (o7 F 277
2. TO<RmE To0e F @R
GHYS J?

. b et Fe
5. GrEEee B2

O

1. Ofem gowe ¢ Te we TeRE Hyiene ofed gt Sume 391
2. Py ORI (Eebe Feaiar ae gt @i 9

‘agﬁfrrsﬁaﬁ

DNA J1617 &0 ReIT gy @Hib?
3, ARAS <, @G
A, FTER ¥, ARAR
2. QRATRT AT TW—
i, e
ii, fopreoicR
iii, GETTEMT Q9 TeATy
e @G Afde?

.18 ¥, 18 iii o, ii 8 iii 9. 1, ii 8 iii

L S

Ffi-80, RIRG@T- 5T-d0o7 @f



038 TRk

fArea TR ATe 3 © 4 WS AT T Wi
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4. TR IASAER ISR SAIE KAYE @62
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— AFfeT ARERTT RiAres
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