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(a) WSHLRT (Morphology): ®ET AT weHieifF It WMiRe o I @ WA
Wity w1 eeR AR e f[Eae 3R weie=IM (External Morphology) @R
(MRT ToFedd IHIT RTAE oS3 TeHEAA (Internal Morphology) 3 271

(b) ffReufRwt T BHTHEAM (Taxonomy): TIRE @RI W3R ©fF oSy «
BINIERS G DCREEE

(c) *RARWt (Physiology): TR T ASILSLST (SGRAPTAWE PIW, T %37,
CIBH, AP Boifn Rag @ =R =eefoe 271 qyiel Gike IRe *iaEges
Fiterd Reqd @ ==y =i =07

(d) Rt (Histology): GRTTRR BpTEs 1o, KRt e FRRRfE @ =i @St
FA ™I

(e) IR (Embryology): T (FIAR TBeoif, g RIS (A wueta S, o1,
“AfgB, Rem aefe Fm AEsT @ i e e

(f) HRRWI (Cytology): TR (FITER 510+, 1AM @ Reie Tt TS AT
« i fewm)

(g) FeeifolRmt At AMDBH (Genetics): & ¢ &iwa Ixfoqat FoE @ Ay
DA 1 A |

(h) RIEARWI (Evolution): =fR3ATS &ftelx iz, itaw RIeT G SR SLPTCA
QTG @ *4E {Eww

(i) IFRWT (Ecology): @ *RM &iPFeT ARTITHR A EIT AFSFTHIF T SCADA
IA N

(j) areIFIREEE (Endocrinology): GIRTAE TFWIWA (hormone) IRl fxgs
QDA @ *riE ]ww )

(k) ﬁaw (Biogeography): @ *I_M¥ W ffex cSteotifere Amiam &iwa ﬁ‘@%
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(a) QRMIRSEN (Palaeontology): itz TIRT e a2 G i fwm
(b) WA YRWD (Biostatistics): T PH-Kaw< sl |

(c) R[NV (Parasitology): TGRS, JFRA TET FgaifeT ae @ TwiFs
==

(d) WBRE@IT (Fisheries): W, Wz T, N[ TP JPAT € Fegwd FwifFe
et

(e) FibTg (Entomology): IoofereT G, Sowifae], woiwiae, wrwle, v 9™
wifEe [

() YRR (Microbiology): 2, FFHR, WAINHIT A G2 T ST
s faea |

(g) FAREW (Agriculture): FRETS w1

(h) fofe<AiRest (Medical Science): WFAWE, (A7, Hiwea Iwifn swifde [

(i) ﬁﬁﬁ'{@ (Genetic Engineering): f& &3 8 «q g2 Fwiffs e

(j) @R (Biochemistry): QITAA ARPRS Sriaefe, @t Fegifn wwifcs e |
(k) “fet3™fR%ET (Environmental Science): “fft FwifFs [eew

() sfere &R (Oceanography): AU &1 Fwice [ |

(m) IR (Forestry): I9, I TV JFAF 7R FAFHe Twifee e

(n) @?ﬁ'{@ (Biotechnology): W4 €32 ~fRICHT e &G IJIRAEH B Fwifis
IEach

(0) TG (Pharmacy): €3¢ @ ayRase fAwm )
(p) I &ifafwst (wildlife): ITAN Rzs e |

(q) AAZAFABIT (Bioinformatics): FMPIEHR ATRFET Fafesifofes o, @
Wy faceme faege e
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cfifeieTe Sor 2w afS e v 8 Tome Rt @i wiRdd 91 SREeresd
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g FE [t oy TRER T CEEIRGHT el
e GREeRE  Sfewerlk  @dw

aifterere, R Reast o0 oS Ay | o ot
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(b) it fPeey 2
EFINSE! (Eukaryota): @3t eFery (FEfFaLT Jafde) RS eare® I g
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e /46 | @i @ifba =g FefFe omt
. TR A8 AE | @INGT TGS DNA, RNA @R
(=) () CABT AT | (I 7o 4T TSl ATF | A7
5@t 1.03: () woifSat R (e, et At TR ~ifers <05
() TG (GITPR CorE) TRGIH (@ Rt WY 9@« o= 906

oM



E3ECai) 5

AR PG Mg wee, il fon Ry somereeid @, @33 1S Wiesa
fReeTa M i efem 906 | @I gt offde =W A

Twizad: SOifiEl, APRIRN, GSCHa 8 IZEIR A |

(ii) 90 3: TR (Fungi) ‘65
2y wfercnt e, yed a wdd A
(R G LN AR (37 ol Teef -?f -.f.',

olige sfoTe W5 1 GRIGAIEING S | .w]
e e ) | )

Taira: 25, Penicillium, g EWIEE foa 1.04: (

(iii) W%y 4: A (Plantae)

R8s a7t dpe S AP AR
Tfgn | qove (R Txe fosgew e aoE
9 3% 7w =R ©f (X0 G SR 4y =
AYTS TRETE, OF WY TS GG AR |
qUE (I & SIS (anisogamous)
fomedt wfo Hiewba Fee g @ o
T 781 A winfes wdie wfdefa RS S T e
A Ao oIS Tfew 1 @1t o | fom 1.05: S % (WIS W)
Trizad: e gw Sfegw gmibw Rt

REPS MG CrTCAT e

4]
p —
&
=
a
5
—~
_—
. ]
S

L

v v +
|w§ﬂ§r©ﬁcﬁ | |wm@ﬁ@w\ [aﬁéﬁ@%w] [mﬁ;%

FH-3, BRRGIH- 57-30% @




>° RIS

(iv) qreg 5: wnifAafert (Animalia)

Qo) g FEfFTERES ¢ e &
qE (P @I Te (SR, 2T ¢ |
@IRTRR (72 | P A A R (BRI 6
gdie HAOE G AW AT FE, AR
wiber oo R «at eywe @ wweE il

T IR T 1 RS BoEs g @R
B AN TS (A PIUES WG TR
=Y g RSt e gay o S =71

Trizae: (2GS TS F6eT TGRS €2 (ST I |

2004 A wHEe feifwEag Sw (efemie-FRY (Thomas Cavalier-Smith)
GRS (ABBIE (MBS (Protozoa) a2 @IS (Chromista) MW 36 ot
1% FEA G2 AR JIP I A6y BT 98 ANFaet I | Gl o SR
5 =G AMTey ot TR | @ A corat Soitan aifirs wive freifie w1 @
ffen aitena etfijee @ RFESETT Tt S T at TR, ot 3 33 A W
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1.4 cfafeeiorE fafes €iv

affafResie afefb «iet siw e 4w WRFEBETER Sitd Tga g Sy cre 271 7%
T qI71, OIF TS (IHTOR el T I (IR TOTS I e ©© @ | IR
To 5 4%, OF Trove [RTER TP ©© @ O oY TIET WYl 6 I |
a6 G dwifs *Kiw [ieT e aresifes @ e s el 4+ @iz

ey (Kingdom)

¢ ! (Ve
f IV
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@Y (Class)
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(N (Family)
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ARIS (Species)
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T 417 (TF TC 01 (0 AT ©IF fA06a Lol JEET O TATIG | AT SATIG 20
9, AEK S5 = @ifd, @ifag Soeis = .. Tenfn aifdfieice @3 Ao
A (oS YUARE (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)
@fafemT 27 7

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; F19H,
AT (AT SATN T G2
g weerE e @ TEe
¢fl@ (Family): Hominidae; 199,
Reiife, sifee, e ergfon i A=y =it |
7% (Genus): Homo; ¥,
(MCRA TS NFo® AR G «R
JBISIR 92 It 2f5Ce A |
a%wifS (Species): Homo sapiens; 149,

BeTl G2 AT FHE, Y YT Homo
AT O geifeq Qe At @R

FrfeFeIR Te |
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@I o @ERRTHIeR @M e (@7 Togs T T, O FRAYE QAR
qBIR, (AT AW I FIRATE @1 T

1.5 f%w e 2wfS

43 R WWeafas A% g5 oot 3t o e Affe 21 gew wedifs eI aitew T @we
ol TS o ewifex 7M1 @ (A1 SR ([ AN Solanum tuberosum | QAT
Solanum A9 AN @32 tuberosum G AT FAW, «gA G ™ fFew s AT Fsm
AT @R TNFAIT AfFAE f@*W NS (binomial nomenclature) *7f® I 1 fasm
AT ST T GBI, ©F FrR U (@Y GEeten afel qiwe wEmr wiw
HfoFerd Tl | aredifered Fg ARG FaNafs @ S [wifie T Fwd
T W Sf6MA FIN International Code of Botanical Nomenclature (ICBN) ﬁr\;ﬁf
@R i AN International Code of Zoological Nomenclature (ICZN) F%3 R$©
TR 20O R | AFS 2TF @B code PTOIIIIA e G5fb wferet | Arwae #pmfo
T QA (I GIRH (el A% 1t Koy @2 qw oo =1

1753 e 2fE= fweist FpearEsT Ffaast species plantarum 3315 9541 w271 @2 93
TSRS G -1 TG Al I, T G SR NG fofey faeim et
ST 2T FEA @R 14 8 gEifog e (e | fofR guw @ arw Jiceg @ifa, I,
o @2 GRS QT IJ9RE 6 | TfRieE @R fasm wmesd s Mgtwr s
b TR 1 @ ofs et afel dies:

(a) Fae =Ifbw orEr e #ifoa SR Trol 03 TopRia Fare 71 | (S alfdfiia
e @l QeAmF TS Tgw aAeifer @ e AHIF FECRA, T (I GIPR ANl
T Grefbd (IRIWE FANPI 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 S A, AT weHAB A TN g Tow wefs awife wm
@5: Labeo rohita | 4t 92 WT=d (IWIAS AN, Q2T Labeo 79 IR rohita ASS 2% |

(c) GREITeR afef (el ANE &= (unique) S | I, 48 N 76 748
QIRE G JICEL S (FR |

(d) I FtE AT T ST THG @ THY I, A THAYE (R0 O
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A )

T @R TSy wefog W (@G o e forite T
@A~ Fa® Allium cepa, P18 Panthera leo |

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

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

(g) IM T @l ¥F2 SR (e AP
IR, OF AP W P 49N K@ 39
oS NG S I |

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

AN SR AR T QIR ([Tl A T FCHCH TG FAC0 R | &
Homo sapiens L.1758, Oryza sativa L.1753 (4G L e Titw wfEs ERS
A AR € A AFF AT AT R T M) |

| 1.07: witaE HET

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 GG Plasmodium vivax
e Periplaneta americana
chife Apis indica
et Tenualosa ilisha
I T[S Duttaphrynus melanostictus (Bufo melanostictus)
e Copsychus saularis
T (@i B2 Panthera tigris
TR Homo sapiens
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Tfen ¢ AfITFIET A4 TeNgg Fie Jrt Fa0e AT |
e @ AT Qo a0 /79 |

Y, i, 78, 7 IR S J1e P i [foq w@me s ot
I TS AR

QRO (FIEF TR TR Face 2191 |
Tfgn g <t Face AR
aifet 5o gt F=ce AR

AR TFN (I DA 8 IFR FI& 7R I TSfere e Fiw Feee s
A< |

5o, eT®1 G O (I TRAAo I FACS #MEF |
oot Sl I FACS A |
e @ TS IR @R Y VY IS AT

e e AR Bfew () ¢ ifwes (caibite) sfwe s bire
oq wreew F4Ce 2K

Tfew ¢ &ifdftoga fou wees st fHfde wars «Ai7)
AfSFe TYRATT TH JITT FACS AR |
IR T IS (FIET S G4 FACO AT |

Q03



03

GRE 8 foop 55

2.1 QIR

R @fdre (SN (SR @ GREE R GRONZE G436 | 98 GRS F? @I
@I RN RCIE QT 199 8 QIRE [FASANAT S RROWT 01 SCA0RA |
@R (Loewy) W= Ficafon (Siekevitz) 1969 AT (AT (oW (selectively permeable)
7 T WIg® 1R QRS FAFACE 9 T & T&I 9N QeiR fiem efoget toft
TACS 2, G ASIF (I IR |

(€[S E R B A

T BRI qF 9N T | AR NG ASANS A1 @ @R (TTAL SR A6 @
IR M7 | RS e fofere o 72 @, @ift @ g3k eFe @

(a) @ifTa1T A1 dietefas @ (Prokaryotic cell):

q (R I (I A6 FOEFTRT (nucleus) A =1 @ &+ qwid @i e TFarES
@RS T T | I (IR AEFIE @it “mt fea @ige <iiee 1, o Fefpeg
FIRTBIST ROIA! AE | IR (T VRO, 2f5e, gt @bgey ot
i AT A ST ARSI AF | GITHTSICT (FET DNA E | e Hger (et
JFOETT @ FEE @R AT T |

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

G (FIT ofEas ?151@@ e feFaE fAfel (nuclear membrane) ™t Fefe-ag
B 8 PRI | PR (@I ARRIETR T il TS A | @IS
DNA, ¢2if5e, REBIH @32 S i TAme At | affied TR @ €909 2 |

Jeed fofare aFe (1T G (HE, (MAIIT AR TSI |
I (Somatic cell): IFLIN HET (R VI 7T (P TGRS I | MBI

sTHfSre [emet Mgw e Reftre 21 g gei (e I w5 | [ifen g @
B! SFS! AT (TR WL (T |

BACPR (Gametic cell): @ AT 8 THFT AR W, AN G TANCHT GLAF T |
Reirt swfers sam Neraitas o WG R T (1T TLHF T | ToS] GHIT
PITNITEIN e TGe (AT @ITATERN HeYIF Tede A | 7R 8 F wewediy [ers
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T TG QIR M2 A T I R 8 B GANIES eAE w1 6 @ oW
@R TRB (Zygote) I0A | TG AN KOS MG GWE A9 FH |

2.2 Sfgn 8 AT A4 Toilg 9R OItHT I
Thwfir Tfew ¢ eifial el oo 8 el @ Fose Tl A tofd =1

N Y 4

fom 2.02: affdfeaicas i wwiigeTR
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@R 8 g gt

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

EFEN TYRFS W L I, G Y @IE T A G w29

@IRABIT (cell wall)

@D Tfen @ia a3’ Twew | &G aft yo A1 woey i tefd
AP @RADT AW T @FEADET AT W @ w, are G,
ferETE, fefm, oba, Rl e IR M WF | o1 JFGRAT
b @b, Fe ¢ ARrrerize i aee zates @Rabe sk o tef
RS @EBIED qToaREAG | g AW TR (Gl (i W IS A0
AT T T T A AL S 21 @ b e Mo fow A, A A
A | (PRI (IS Jpo! &R I, (ST I 8 SFRS & AL | AT (IR
ST ASCATTEG! (SRS ifer) B NG @A 761 FC7 =R A ¢ L
w3 Hetbel frzmet e

o 2.03: (1T &b WFrwls Ba

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

W @ ReRE ehigE, o el @RI fee (Ao wet @R
RO QI TR TG A@ieet @32 fHefFmT |
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2.2.1 &afife (Plasmalemma):

(BTSN IRA Y2 Yord (@ FrfSwais Wi A, Site (FRfife at gifemsiest I
e Sfee MREiAR 1 ot gy e w32 @ity T teff ) cerafRife
G35 (RTVCSW M RETW ASHIIT Mgew AN 8w w7t verve frms T @
Aol SR T (AT AW I A0

fomr 2.04: crERIfE

2.2.2 MIGIAENT &l (Cytoplasmic organelles):

(AGiEEN (At FefFam 3t it Afvw e @ @l 7o T @ 3w Ehe
FZCEIAET | G7 FAIRCGIZN Y WA LA @I QAT | AT AT P el
RS F TR ©oF ASaie | @2 weiigeEn @it @t Rt e @i
@b RifafRE 1 S 2

(a) MEGERAT (Mitochondria)

A TR @ Teiigfs 1898 AME @O (Benda) W T 1 @ft 2 o316
TR 3 Rifey T oo fSows voalt ot it ofe 2@ A | 9tia 55 (cristae)
3 | foFB7 N Fogg iR g AT, G AATHN (oxisomes) ICT | SIFTRICH
TROHFYCE (enzymes) AGICA! AE | NRERGIAR foorm 4w TEH (matrix) |
QIRT PRI ARG I NBIFGHT 24 IS 1 (SN AT AR @ 99 ' ot
BID; SHRCTENRPR, WGIR (F1-9 T, (I 5F qR AFAIIT IR ©H | G AW

RO
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Q0

| 2.05: (F) TRGZAT () TH=A

g9 (giRcerEiRfeTe e NRGrReiEam 96 w1 o) fTeh aik weore gead dief
@1 5A RIGAYE ©3 S@iidg FPS T 27 | @I 5@ SR 31 SLrme
«re TofRe ey « RigHmejee NREHRFATER T0E 271 (SN (AR, @I 5
B @ *fe Teriiire <1 @ G NRGRRGANT (@I *if@ T (dw A Aneqw
T I 21 @3 *Q QI o9 [fon e 496 I | [Fg Jfoaw qiwt e Sewwa
8 Iy TRGIBRGAT “heat 7

AP RS (I VRGIFGA ACE 71 GFA(S g & @ES (@: Trichomonas,
Monocercomonoides TSI CANBITEIATS) NIWGITRTA wsifas | oz s & gre
A @ RISAT TR @I 9F AR s @IEe (o TG (@x o
AR T AR IR O RE G (PR SR A 20 oR? @< o
e ©Y-Bie (AF R JIYMHE e T 2|

(b) 2if5% (Plastid)

25T Sew @IEs @i 1ol weliq | #iFtren a4 Fie AW eFge 41, AW T
T G Sfevie I W3 AT IR AT ARG T 2T fow waTa—
FIRIALG, @A G FrEieFs |

(i) GFITAtEPS (Chloroplast): & e AFBEE GIRIEPE 11 “Arsl, I TS 9
SRY @ WL AR AT A1 25U Al (grana) WL AR WK T
I R Ferefe w1 @ WK ENAE GRINTS (stroma) SRS TemHd
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- T R .~ S— PR » by f - [
foq 2.06: ¥ gifFoE T (AE9) | FICAATOT [[HOH x|

(g T T (A R FETeE Sepeiee ()

TG, I AT R I TIR-AHTT G (IR fooaaiv A 3217 I 79 *6a
tofd 1 9 2iFSTe @It A, ©IR O e @A | ARGl TS FEIBAES
W I AT TGS AUTF |

(ii) GFITATEFB (Chromoplast): 7T e 25T S & 77 | @1 2IFHTE T,
T AR @ABE a7 (IR G s TRt Fo, sret @R Sfema wwe
o GRFEAT ZR 6T | AT o, “ATST G AR YA IR~ AW | FoNS WFHAT
I AT FRY T G 24 IS 1 G [eq @7 76 s 0w g &
I AT

(iii) FTSTRIAPS (Leucoplast): (1K 2lfF5TE @It q&ie MY ACF I, ©fvd IS IghG
I @R QT T ST w1, @ 4, 99, Ty I G 9o
NG T 1 G AL FE AW AT I 1 AET FA it Feeigts @ Iigics
{WW’H@I

@‘QWW

IS : YifFores oa ot
Toipad ; [ifen st 2ifSBrea foa, irsia covig, A2 i)
AwfS ; [fow g 2iFGrer e e @ IR W e @fdrs Boraem w11

R0V
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(c) =& g (Golgi body)

e g (=t 9 addiae
gffteie sist IW, W@ W@
Tfenceicas qma @t 7191 @ft Frbifd
8 TEE (AES (Sea [ (ofF1 @3
*viw RS Sermeee A faew Tm
) Gl [y smd fepesacE
A @7 e e T w@Ee
s @3 ol ov% o1 T @Il
@I R SIET A8 &l s
qR T T G (Afoq A%y
qe

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

qrEigiEE EDFAN a7 WRRAR A S FLRTEN FTeet AT, Ol NrofFrors
q% JT A (ST FerEraa oA W1 @I Tesiifre AmderEa @R o R
qrEgEhE BT IO | QYT T FACT ST (TNEEF A TF AT,
©IR 4N T W @ GF (@I (AF G (I TS 8 (FIE Tesiifivs wepey wify @
TGCN GoTI5eT 0 | WRUGIPGH], (AT Qe Fo0e arargete g Jge=if
oS! AR 1 e @3k 21 Ty (Iag @3l THfRs Qi

(e) FFI]T (Vacuole)
AZBIAEN (A NG @ AWAS T3 7T Rl I, TR TR (PRI | I
(FIEANRS fen (109 (%) | 99 4ia I (@TDT 4174 3411 (ST 7079 =t =199,
wifig, «<4, siers s, te afsre,

T smd, o o @ IR e
1 AT @RI A

goife A, o AWM FAC AT, ﬁa

(f) =NECNTEA (Lysosome) * )

LS
ARCNEN G (@R GE9F T© =
QAT TH I GF THHE WS foqt 2.08: FRHATET F

Fi1-8, GRREH- 5T-30 iy




RS G

GRIYITEATT T I @ | OF A FAT S @b W T wemt w1t
I, O I Tl G T reTe T& = A | (IR AT S 7 4t [fow
I ARGICHICTT ~1 o 20 ©4F qF QITHATHT ST 75 20 AW | FAEA
cIEfBE =t T

RIS TR Ty

(a) FIFFSIE (Cytoskeleton)

R afeey o @ET Cow @ AW RIS T@qE AW, G T\
qR @O e epeey wits ot T8 @It v | el =few TR |
TR S0 (A (FEOE 40T A1 Qe e, e, Bt o
@iftq i TR for wom og e 21 MREebeies, wkwfrEcrs
el THRRNGEE FATs @ 4Fwe o°ga Swizdd |

(b) FIWITHT (Ribosome)

AN @2 Tfen Tox «@a (FIAR G SAeT W1 @B RfERAT AR wwiefs
AyiTe (AT ATt AT I 1 (BT SAfFTeitiRe 3 ATATH @R ARSI
T AF | APT! AT Q@ P AT SL6F AIIAIR IR AE | Tep A
OISR IS A e [Risaw Afe aiftw @eat

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

QAR 2NeT T | R Bfew (< ite i
qamE oAt TR Aifdceiar WefsaeE
IR 96 T TP T MoIPIa iy ot
Y, O GRS I6T | GIRRETAR BIR=AT
TS AT SN GG @R
CCHIEATHTE Ciﬁiiﬁﬁﬂﬁﬁ CICQITEN I |
CTHTET A Giffes @i [ores
Y WP (@ CofF B | GRIS! Hioe T
‘ﬁm GRS awe aacz | [(ifeq oF 2.09: FTIHTEN
YR FIOSE IHCS «o weHR A |

03V
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fod 2.10: fEfFaM

2.2.3 CFA 9t @ferst (Nucleus):

QIR (ATBT2ET NS AWiTal GITsices Izl % @ T ot T @15
TR e | 97 aipfe eimer, ferei® 31 Foee | Freen qwe @ifte Tealas
efas it 71 SR eifon Wb f[fze e  ft @i siafbe Red
IR 1 R e s Jofde R e aetere @t am)

(a) Mofsraia Rf® (Nuclear membrane)

fefFarte e At @ fRife, oite efeaw fife 1 fast Rifg <t @ft g2 o=
1% 1 «2 fRifgr Foifere ¢ caifber s tofd =31 @3 Riffite Wi Wil f7g fow e,
@S TR a7y 3| @2 feme foor e ST a3 Aiedbheens Sty &g
g bellvel A 1 ST f[ife Rbige™ (it NOSHeT 9w Fge 59 A
@3 ffoy ga weive fagmd a1

(b) fASfeaias (Nucleoplasm)
fefeae Rifte o fem wrot Tog A 31 A | i @l WefPesiem a1
Refpeems Fefae i, (2o, S ¢ Sy e 519 AU

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



W LiRIBEaE

(d) @i wiferet (Chromatin reticulum)
@R s adie 399 @R [Reem
5 A, ©X ST oA S T
Jorg ol qXR TR @G @
fefrae cbeam r Rewem T a9
(BT @R QBN 2F, ©IF ©IF ©IHd S
el TS R (et T 1 FITTSIey
GRS e Ixetefen e 377 I 9T
AT (AP O ey A T @I 9o
QA @SN Fe & Qe &) S |
QIR PICAICEICT LT I2@Ia! & (gene)
S TCA ORI LMDy IR
R T IS e | B 2.11: IS

@QWW

JII: QA AEADS @FIEAT [oq Ty edfd Kot qf6 HIsa N Soptoe
Fd1

2.3 Tfew ¢ A7 F& Ao [Req de @ica gt

@ GROERA (5w ¢ 2if) 15t @ | IR 8 IFIN AN (AT It Fox
ool fvifere 21 +fddw wift elites wRSia eew | e o *1F® qRt
&A1 CABITST #td @ SoYTE SR (TR A GACR [FAFeA=l— T LWz, (Meed
I 8 e @ G (IR NGNS 7o e A0S | IR AT AP e
fome! wite, @it Lfbw |

2.3.1 Wﬁ’{l (Plant tissue)

@8 11 fifor aitas TR @FIF Iofae @ T qI2 e IFF R O Teeifes
T wfen 77, o wite B9 T et e fBop vR «=e, oree B qae =il g
e BIpR @ Rere sy g =il g e feifers gre ot 71 =i

Q03
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G 8 g W

ooy fon <@, se=1 oo, wiow g «xe st (o) Bop 1 @t 2y 7= @R
wiver o ey weesa w4t 2 )

(a) 319 53F (Simple tissue)
@ =i B 2l @ir Ty, wgfs ¢ Mre e @ wfen, st 77w B I
@IEd a3fon Tox fofe oea s1ae fBopee foq ot ot wa1 2R 7, ATETSIRA,
(TSI Q2 (FETTIRA |

AT (Parenchyma): CEWMCRA 3 WA qvd THAfRfe «7% <al T @
Bopa @ReE Sike, TIHE, Area At e carbiges w41 «? e
rFEIRN T (A TW | (FIRLDIF 2oe IR Gl e tofk =71 @91 (I 744
FIAIEPE AP, O ©OF @FIEwPias (Chlorenchyma) I | T@& Seid 6 4
AT AR WIETSIZT (Aerenchyma) T 1| AETRIRA B & e
(TR 167 41, AV PGS A, AW T P e Ay AR 41

@RI (Collenchyma): €telt R wF@ Nigweie @w f toff =
(FRADIA CRETS R (AIFHoN T g W1 @ GO (FTREAD wpiwens 47
@R (@A wiEe g =1 @ B e 7wk ¢ W& @i canbigessd @
faw tofs =71 Wte wrege R i Ao AE | (@FRAFE GIPHITIE, 79 I foifs
RS A | AW FYS G2 BEAMRAT JrS! A e G AL IS 1 Aol et @<
FEYE® R (7 T 1 I 8 AN IS, @ANA FAG ¢ TSP e & By ypet
AV I | @ (ST AT FREAPT ACF, ©LF G G PYS A |

CHFETRIZA (Sclerenchyma): @ [ @R *1, S =@ GR 77 &ABRRES
7| (AbrgERE, frfimg gk afte stew ww (WS @r i e o

€9 (¥) Q)

forr 2.12: Rfow efwcaa 17w By, (@) VEweEN (}) @UEATERT (%) HETSI2A |



~E LRIELan]

FEaeRw By I difie aFdn @RYETe (@AibigeN Sk Qe 37
Sieref ©f 76 W To @I ~fide 201 @FRYET d4iTe 92 [, TIZAE qR
CFAIRT | TENTR ool & @R A @2 AfE 9 “Afd<R 9 @9 I I

(i) ®i33 1 &g (Fibre): 9! ToF® AIY, 77 ADATY, * 4R 12 A6 7g1 ©F
YA FICAT (TS S AN 1 ABER oMey fom M0, @ fowts o 0 1 G GR
1ot fefere amr [few 7N (reat TR, @ IPT FZIM, 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 CRABiR 332 *, Tore 37 9
fmfamgg | ~fide FaIZe @R ARee o W R GTE @FEADT FAFE X |

TAAG ¢ G ST FEH, T 8 Aoqee FART Bop ot T | IFRgwE WIEW
TR CFITACNA AN G IS (AR AFTS AN |

@)

e : o w2 7w Bope o weww
o : (ARSI CoifiE, TR |
W : for v e e e foa uie ur qrm AT Beiitem 39

(b) wfo= ﬁ‘il (Complex tissues)

fifon @9 @IEs T @ & oy tefs
2, OIS Gfbe Bo) I | @t Sfewm “Afaezea
I® I, O U ez Bope < = @
5 vR «A0e, WREW G G | WREW
aR FEN @ SevR Az By
(vascular bundle) 57 1

B (Xylem): T30 93 4907, ARf®
e MY R AN R/ 7o
FRETNE AT TR 01 RS I
O (R CFE eI B, G ol |
Wﬂ‘{ﬁ?@l e SREN 42 O foa 2.13: us® “fazw By o=

oM



R0

&R ¢ foop ©)

2T TP AT (ABERET G2 AT TP F@HIERET T | (OISR
qeredld T AR T AF | FIEN IS 4901 @17 AW, @@ G, o,
HIRET ISR 8 TR PRI |

(i) §if¥® (Tracheids): BT T 79 @7
AFeRy g IR IpIc | &fbica fersifam w =
Y W R TPl NRE IN W WA | T
A= BeTbet “ireit=iif cenrel $eee (paired pits)
VY 2@ A | ADIET 4q7 IES LER
wiffeE 5w Foifees 1w, TRd @
HeG SferiE 2rfi ¢ ot wiReEw I
GifFT A1 T | (IR AR G2 T
YS! AW T A S TS| O A
W LT Fee AR 57 ea AP |

3 LA5E 8 N\

(ii) OTE (Vessels): (ST (PR 2ATEH
(BT0eT Wl | @R GIBT WA WS .
Hfeers 27 3 AT ARG ofce P @B A B 2.14: f{fom wave wizee
TR TS AT AT I | 4T FCEA (FEACTE

TTF €17 Ty (B Y ~12 S 20 T 1 AT SR @ (IR cebraiere
AFENS IS TN G T GR (AR JW | (ST @Albia Gifeces wwel
RS g =, @W- EToEeR, AfeE, TR, Foiftes Teopm se™
HAKRTS IS EIBAGE o7 2| OF IF I AR T WS & 7171 0o
A T TS e Sfema 9 aret (M T ARG Tfea Wy Sxe
Tfgn, AN GBI (Gnetum) i e (ovwm A1 *fifd e Ufier =/
AR G2 TSIF ol &R FA @F AL I |

(iii) SIZCAN AN (Xylem parenchyma): TR SRS “iTaaidst
(PAE WREW PEPIZA A T6 A2 (wood parenchyma) It11 Gid
A5t =g I et e At AR NI SRS AAASIENT @ wAfet
ADRT | OCF (N TR AT 2[F DS TF NE | AWy HHq Gk A #Afvzzw
T4l AT Y e |

V)




et

(iv) SIZeT FIBAMA (Xylem fibre): TIRCF SAFRS (FHATPIIH! (FTHZ FR WL
FIAE | GMA BT FIRANS I @ (FRYE W, G qere T 7S @i
ceAEBIgieT AT 71 I = Jo | Bfewm @3t T g @i feSwedr Sfevm 7=
T G SR 6 | #Aif @ 4w o s, 4w eew, Seves Ifee i
I 7o W T SR B ey e

@Y (Phloem): Sfen IS G WA AN e gz Bz toft wea
o1, TN, G ETFIIA G FEN ©F 7 Grieaw 57 +fde =71
fJfen = «fdezs +@)

() TR

oF 2.15: Graw oop

(i) Prewa (sieve cell): @t RO @EI @R AN, “Aree @RADRIE @2
TS @ @RYET TREFeE @b 8w qfs Afere T Frewa (Sieve tube)
N P @ @R S oot fewgg Fretet i v (it wEm *es
ety celitbiziom bl ity A I G @@ T TR S =W, @I
AV AR 761 R e TR 1 R v Fereifagg | sifvee P @
TSRt AT a1 A FAT POIS SVWT G TGN G2 fFoa s |
Hffory ePge AW Tfgwonced ffey o #faezs <41 9t ag 37w |

(ii) T®NIE (Companion cell): &fs Freeag M ¥ad FF e
TN (@R OFRIE I qWF (e A [WEfFEe @t v g7l T W @R

QoMb



Gy ¢ By ©0

faSfgam fPreteras siif fg wftsme 2ee fiawmd 31 @ @F @by e
e @I “ffew AR | T ¢ JBAG! Tem qorm TS @R

(iii) GPICEN BIEFSIZN (Phloem parenchayma): (IR BARS 2piraasigst
@ERYEIR N NEFERN | WF @FF NS AEESIRAT NSl A
FIRADITG 932 (LIPS | I A AL I AR AW AR TS FF |
T SO fem (Pteridophyta), TG Sfen ¥R fader=ial Sfetma @icaw fooprs
GRITE ~PamPies AF | qFASA! SEW @GN RIS AT

(iv) GRS F13319 91 9§ (Phloem fibre): (FRASIZN (FI AN N FIZAF
o W1 QY GIHEAET A (P, AME AFST ATEE A I A | G
PG FIZIMS I | ANGT A 4T L[0T IS FIZIF | Bfew weiw eofayfka st
q FIZIE TeAY T 1 @K (I BT Fo1 2l TR GFiEAw Bopa e AArer
T WFal G Y IS A GFE A T N “Afaiee =7

2.3.2 &ifafsy

R AR T @ G @ [Rey e e a1 992 gy @Y
(ATF TAY T T A (T GF FPRAF (T TR @ICA! S = e
FE ANGACSNI qF6! FICe (CAINErS AT & @R FNoeoE B3P (Tissue)
3 oF Lo I 1 @B B @rRYENR Teaif, FE @2 16T 992 @R 2 | By
QABAGE Breg (Histology) 3611 (P @R o sy +irdey 432 % 1 oie ==
B aoere ¢ IR UTT, AT @IS WSS, CFS TS G qpfraet [
LR TP | WG AT A O (& 57 AN @7 g7 By Rt Ao
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
Rertd @A ISt WAww FS weed e MeAR ata FE | GITRT FYTEEET
(TATS R FIE TR RACE *ACS AT IR | WAF GIeF Woo! [fon «qema Ay
T A @REFE AR R[N PO FRAET [T RO (RS #AE 7, W Al
Y TG 1 ATS (AT = | AN IS, JBI-5e1 GFR FSIHOR (AT j3ze
7@ for «@a TR WA e [few 3w fafee | @ifke sesfist @it
TGO A g I IVACET FICY GHF NG (a1 2 (ned &ffels

Tfi-¢, QRAEH- 57-07 @Y



o8 SR

@I e FHRER FE | (FS TPAFT (MR @1 eifStar a1 689 agpiat
R REE (B0 WeF G (AP THFAA I FACO Y IR | @S G
(I (MCRA SR (TS BITIS HAIEH SPRIACe [ifoq Fier FC3 A | WRIF qh
RN (AT §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 oF o @iar Mt, &Gy R wa fye
st (TS fefere exime o wawva za— wiRad B9, e B3, coift By «=e

g g

(a) WiRE 597 (Epithelial Tissue)

« foop Rfew wwein @R (lining) RO F& 361 O woie WS AT w=2H
foopa awm @ 7 @ Bope wiwe v T T @ WO WS AR, FIEE
@R WANS (AE T F41 (protection), ceiifbmorg [Rfow ml w=et a1 oo st
(secretion), RI&F *mief cif¥et T4t (absorption) @R FRT Yo7 (AT FAWS M
AT (transcellular transport) |

qRAd B @R 9 AR Rk @3fs fefesmin Bair Raps e @it
wighe, 2ifdmiR oiF TRie qa ited dgfectem « B3 foq amma =11 @

(i) oot SR B (Squamous Epithelial Tissue): 92 B cwejeen witew
e Neo! BB IR e ST I0 SIitas 2F | TARee: LA (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 Tgfen wdie (@R WY, &Y qR TH! A AN | TIRAT: JAF MARS

<o 1 =
’_ 4 _‘./f*@ﬁﬁn’f
iMoo
olofa |
 RRW
\ﬁ@@fﬂm
fom 2.16: cErEAS o 2.17: [FCauE fomr 2.18: FoHIT

(@i2tiet) wi<=d fovg (Tiigpfe) wiwadt By (Fowteln) wi*mafere B
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G ¢ i ot

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 7T | TAiRE: if W SO ABIET (SR eigTe W, T <R
MY TS e ACE |

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

(i) gt SR BIp: Bfemin Tor ez qveE Ffes | Braradt: @ @R
TP, JEAT TP Alforpt, & ffbia |

(if) TibwRT W= B5op: Bfaonia 8o e ufifie o= s | @wm Hitwze
aR Bps Wity TF Fo@F Fe ARG g ATH @S A@—FIA @ 7 foa1-
PRI Yo7 QIRIF ATHCAR (Al T -6 | ©iF Gt It Gieferier aikadt | Swreae:
s Afma < |

(iii) Prerel-Gibwite W@l B: 3 g cryET oferma T4 yveow [Reare
A | O @R [ifow Twow 2emw R e oreve edge iy W = T
Gifeam

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

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

(ii) FiCaeTgE A B7: QT OGS IS |

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

(iv) & Seeis Sigd fBp: Reweis rirefte wimad Gy a1 e *@iq 3 fo7ig
(@ BT T | O PG WLHER B AeifoF QK TFR A0 |

fomr 2.19; GHIfoFERC fo| 2.20: Fere
(edige) 3 @i wiEa B3 WitwRe «fraferae B

i
il



oY GRS

(v) af s foop: Rfen wmee =01 fgot <vea)

ol TR (@ SR B (@I SreiR 1 Fifew [oome ¢ 3R W fofd I AT |
wRIw @3 B geirelae 2 wwd, Fa9, CEd, o, St @R TR IIw 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 AgFF (Matrix) Al GeATEPeC &FH G2 (PIET 74
I A G2 e Fofars st By aus foq w71 72

(i) TRq @ee ﬁ’ﬂ (Fibrous Connective Tissue): 92 ¥9CIF &S B R
faes coiffig e Qe | e e R e gate orge wife ol 2

(i) cefotE @ ﬁ:"ﬂ (Skeletal Connective Tissue): (A(2d SSFGA FISCH
sl g ol @ By 21 @3 By viees wEreAd ST A6 T |
e TS wipfe «aR qre! (x| et AR GIR HAC AT IR | Wows, (NFAG,
TP, TG 47T (TR AW 8 WG TOTEe % 9| [fon «ama aeaaet
Tl 071 At Al Aegfen IRl I 1 Natwe fofere coferbe @es 5o
VHAAE 2 | (AN (I @R @ |

@R (Cartilage): (FITEIFR GF LHAR THAW CHEIBE Qe BF 1 Neas w1
@ JICTe o1 creme facx tofei

Gfe; s TS 4F0E 7P, ©OF IR SN CRfeIBle PIeAdioe B3 | G Tger
FEACAN-SIOE AW T 0 AT Gre! Wi T |

(iii) %=1 Q@ET B (Fluid
connective tissue): O B3 gt
o | g Rfew ¢ o g
e PR w1 93 Bpa a4
<, @ feray I GR 7@ WG
g R offst a1 e (ies
g 92 420IR, ¥ W= TR

03V
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aReE ¢ By ik

TW: T G FAEE FIEY, HR AN R A oFw @ee o) «6fH, Bt e
(e g P eRifEe 2w 8 Teredi sAfteE o (7w 1 TR TR 2T AR
@ SIFNAIR SIS T I | T SAMIA Ffo— TP IR T | T8I (Plasma)
TEA O G, «F R FE T | GF AW 91-92% WX #HifF @R 8-9% weH (&K 8
e MY | @R A Toed [fon @ (b7 @R Iey Ml AT | TR
o atq, I9- (+ifiRs 7@S(9S! (Erythrocyte i Red blood corpuscles Jf RBC), ¢4©
T[T (Leukocyte At white blood corpuscles q WBC) @R ®9b{&<! (Thrombocytes
a1 Blood platelet) | ¢iifE® F@OP Rraigifaa ity @=fb cTirere @et ACF, I &
T = =¥ | e efdree et 38 2@ @i SfRRmiiRa Qe Ao Fw @3k
e o Qe wfsem e 301 oS TS T RS 0 (0 AFfoot®
GETH G (T | TR (@ IEE R CF© TIOF! AT | AP 7 Swio

foq 2.22: ey w7 walie

AW w2t 71 W TG 7@ [ e wEma 9 =@

Ft: iR e Bopa W=t iet "M (Intercellular space) @ &R 2Wid &=t
T O AR 0 1 @ (B AR T FeRe W G AEm Afeere® 16w
FF, WS APIe" (Lymphatic system) 3031 | #RT ¥ HIRY R Zem 0H O
i1 g7 g oy @MeforaRl @1 A, E AR (Lymphoid cell) 6 1

(c) coAf# ﬁﬂl (Muscular Tissue)

IR VTG (AT tof FLCFI6 8 @viigerdiier e gaeaa fBopess e fBop <o) woa
ST 2 RS | (ARTFYTAT 7Y, 779 IR TP | (PR &S AGANG (SIAIBPI6!
TF, SIAF (GG (2 (Striated muscle) 932 (CRIRAT TGT RN ¢Aif% (Smooth
muscle) I ARTFIR FTIOA G2 SAFET TG ead [ox @et Sgsier, verw e
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(INHRY

I

I

afte cifit weAlEE cAf R AR
oF 2.23: ISy q@ma coif
gored Afiae WO | ORI, M IR IER fofere it By fow wwew, dftes
coif®, Stafee o qae geaf

() afteF coifH (Voluntary) 3t (SAIPIB! (A (Striated muscle): €2 coif% g
TR Negibe it eiifae 271 aftes coif¥ifGope casjeen ey, i@ ¢ ey
(TIAITE T | G YIS i fefFarT M1 @7 A go sieghe «wr epifae
T[S AAITF | @ftess cofdt wereT® FeEms AT | BrrEAe: IEE 7 @3 A el

(ii) wtAfe=® ¢A™ (Involuntary muscle) I T A (Smooth muscle): € ¢t
fOopR S1eCIon @ ePTed Afie IR 1 @ AR (PIRYE WP Wphed | Gk e
GG At AT 71 1 Gy @ (A Wy o1 70 ) gt Atfions Feife, RS
Tofiva &lfbiea iAmR Coif¥t AT | Al vif* edie Re Soredi Sl et
QA T | (T AV T AT T SISO |

(iii) FICTF coif¥ I FAM (Cardiac muscle): @2 i WSt Afioa z-fsx
@3 RO (A0TR AR o1 92 BpR @aeeet Forple (Seaeo! dftes cf* wTet),
RifFe ¢ We@e aeigg @ B (@RYETT G THRHENGE & (Intercalated
disc) QUTF | TR L6 @ & 2T TRAT 771 we ST oA 1o v
if¥ig TCo! 2ETe IS SAtRe K TCot | FICAT (AT @FIRYTE LT NG 247
TF A | FePNed K T it el eghe ¢ @i 2 T g9 %
! Koy =7 e Yga AFRe 1T 2o Fiftas it qwb! WS sffere
TegHe 8 ePfee 2@ MRT 0 7§ BAGET eifea 375 aied

R0V
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(d) g B3 (Nerve tissue)

(TR RO AT (I fSa At JETeEaeEn
93w [y B W s 7Y By Ry
oam g ofde 1 @7 om 7wt cormat e
I WA Rreieeiy sivee A= 7Y . R
By AR e TR, o, p, A~ e
5% Toin aed F@ ARR fewm wPerw
I W@ GR Ierw [T 9 Fre
S T IS IR WE 1 GO W e
St foafs @ s, oMz, (@G35
aR SHEN | oA (P REFO @R
ST | (FIET TR NBRIGH,
ARG, AT, relgiEe @bgam
@fRes Qe w1 0 oaw Keifers =x =1t
GNF (TG I | (TG (ACF (T MM ([ T, ST (TGI3B 0T | (TgIRCoF Het
T A (AT 2o AR WSAEH FRR (T 936 o9 IR ~wS| A
(TAGIZHH AR FF ACH, O SIH 0 | G0 WEAH GFfs Nq SHIFA AP | 242
wfS Sam awfa WiFw @2 Aw@aba (TIgRGT W @ FPIK Ade @, o
TP (Synapse) 9031 1 PiioieR W Mg @36 Moaw (e Smisiar =17<e] e
“Afsaiee 27 1| AFHP T e I TPor® (247 FW IR TPew OITS AG! (F |
Twen effite FRHP S 7w (Memorise) IR (qed Rfow wetw e e
A2 SITAT T AT AT I |

fom 2.24: @36 o=

GARE T G301 I 5fere @itR (7 WiNEl QN WPerRed Wa v 2o JIRE
Faee A1 gl A T e Refie TrAR WE A ww W AW eiw
eI T ¥l IR T AF | OB B @ Fow 42 MY ety wee
G AN Hey AT a1 T8 Aot AT T FACA A FLCA NG (@ ICA
T (PSR IIQYT I QS 1 9T=F abre B T @ a6 {wS e wFerwa w
WOl @A I T AW A1 AT (@I A (7R | RASAATSIR 7T (@I At
IR 2SR @I F4S (73 1
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2.4 A& 8 OF

a3 I 3ifgs B M tofd =k «h! f_fiS e wace P eifdmezs sfRera
o} (Organ) 61 | Gl (I Gre 42 A GIIEF FwF B AT q@R @12 e
CIICAT 1 (P TS Fler A0S AT 1 (MERT TOPTR T QIRIRRATAL (7 =1 DA
9 W, SIS TEHSARW! (Morphology) I 1

GRS NFIAR. GERCA & QTR | (51K, T, 7%, o, Al MA— @oeen s
ol | R LA FHCY GRISGIET @ =T VeI Qe $ 28, SiE
JfzgeepTeRe (External Morphology) I | &IiF QIR [oot@a Setojret Fwey
GRRGIEE @ M Ve s I9 2F, ST Tosaei@d (Internal
morphology 9 Anatomy) 311 AR, foerea, femm, W=y, 2eHis, TP,
R, A, T, @, YR, FEqE— Qo TR WS Terealt @t

TR (fon ow fde 21 T TmeEs SESH Sy srEd 4Rt (qe 7@
TS APIATENTe Qe fey fFeifie St 4 2@ |

(a) Afa7iTew (Digestive system)

@ oF WA, AT, CIEd 9IR WeATey Apiest it e wivs | AfeeerEa
o ag o e, I (RS e (digestive canal) @R (A6 &Rt (digestive
glands) | 3fe®, JA1RT, @@, waie, =i, foeren, 3/, @@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
ARG TR AfFAT *Mg T I 1 @ 1§ (2R e JIw TSt I |

(c) A=A (Nervous system)

(RA AR 4R oo Tinloi1l el Tl R (7 Il Toigg effsferan S wa1 @R
SEd IS | AP, RIS IR IR {Y Fw Fgew e «miet }udsw gyew
AW [T GRS (B T AR | AOER 4R T (CRA AR (Af¥F FI&wajeen
farme @)

Qo3
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(d) 5™ (Excretory system)

toft 1 @R qE ML MYFTS (MIRT & FIoP IR (MR (S [FRNTT ATie=
W MR (AF PR e q65 W fFem s99 o @o afen I
@ OEd AR @O Al e 27, ©itT ([bTo" I+ | GIEG JF, GGl
3Tcabe, ¢ @ @R @b @Al (3T fw s @oa o offds |

fo@ 2.25: W79 itz o Srma wae foa

-y, TRRGE- 5T-307 Gify
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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 Tt i afSe ==
TS TS 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 AT, Ot §9 A 5l (skin) 11 55 F&
T ARTE U3 §F (T AR F0F, 2T WS G2 FAGT PN (RITF T I |
ORS! (CTF TAT SNF (AT (oo Feaws I

(g) woswal afe® (Endocrine system)

iR FosET AFER A TrorFa A Wit @OTF AR (A TS wIE = I
0 | AR S G GF (@I WS Jife AT A Wy 70T VYW G = @A
O TSI, JLAEE o afRia ST areswar afkey oAy |

2.5 SYAHY TY

@AE IR @ o, (feREny Ie @ vEared 1w, 5% onf QR
frrfitrr St SgAHY 7w G G AREA TS TR | 97 Ry S
FE (I TR 3P T FE R 1 (SR FrwiefoRne @ @i 9@ Tm
TECR, OITS AER AR @R T4 g (K JPA AR | @K A% T/ A
QT TG I0E | A WA JERGH JIRT 9 W @ QYT (W, O @4
ErEedte T!) AY[AHY TG 0 | ACENS GYIATS T/ GHEAES, T9E AT TG G
e SgIrwd 79

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

Q% QI I FOF SAE G0 Y8 ACF, IR A G0 FIBA Co& NI N |
@3 I EOC& Y61 fF=t =Nt A | ~orge eva e srgeie @3l enigat qweR)
Yo(EY G G0 DIl 76 @R @F JIZCO P 4T ARIE TF AT AUTE | 93 G
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89

fodt 2.26: 93 3= G T

(=71 I A GTEPBHT G LR GO LA G (0T TR1 0T | Wil g &6y
TS e afeTiTe T 9w IE ¥F FAe 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% F9)

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 5T STt Go® A AT

I B8: 9w I Toitaw el GFH T Tt IF GF2ATE W G2
AT AICE FIGI0S (TN FANCA ACF |
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@rEH ¢ wRrEsve: M6 Boe fwe e i Tt @efs <1 e
ot arEsibe (@) A AE @ ANSAE AAG0S (10x-12x), R 2MSTF
TRCGI0O (40x-45%), e AT RG0S (100x) | (@I (BT T0q G @iKe
G0 TRCER0O AT, AT I PP ANSPOS (4x-5%) |

gz I Berm Botaa werd «f6 (monocular) a1 96 (binocular) =ngf* (¢=77)
A AT | @7 G et ALRAS 10x-12%x T |

FIZA WOGHFBD 79: 45 @B @B 1 «fbes ewa chwee @t ST NG
THIRCGLF CFICSTR (I ACSA (focal length) foeta At 2w (et a1 «fbee wemedif
(R CBTer O @R 7 W6 e «ff e ceieieTa ST st a1 21

foar 2.27: AT AT e Trem R[Sy oo

QoS
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Gy 8 oy 8¢

@R WEEFBES 9: «ft @ T T @St IR CoEE GO AT LG
HZCLF IR (I [ACeR foora A 8@ (1eq I 1 «fbre o= @RIR CHreR
eI e w6 e aft e ceieTeT e Wy 2

HACo& CIHFIN 8 FACSHA: GO (Wb ARCER AAPAS FB! SH-A FACH T7 @e
qF AL G0 FACTIT TN ATE | FACTHET NG AF0 TP A 771 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 S I FACS HIZC NIFAMNER Aeeifee e «afs s2itaie
FACS AJ | AL, FAID NS AT T 2(F 0o AfSFhere SiTeneary wwefdg
2R IRIRT A SR =NICTH TG aAfeThre o7 1 wF W Faw A B wodrsma
e W R Tt A, s Wy G g a1 @ w3efs St w9
(R S WA fF0R A G fes 2@ 1 @7 @(EEN (RE e sReesibres I
NGHRF (157 712G AR AT FACS 20T | 3T YU (T SHOGPHETS P IR AR
FIEA SWCEPHNS F YA (AR T (@PIET wre @1 @3R3 B =ifore
ST (TC3T (51X (AL (TS T | TS TR SHCGIBIND 3P YR (FeA ;I
VAT @F A ARTFE, FYIFA T (F AW 70 (G (4 AT G0 TR0
TR | 2T F5 018 AT A T TF T | @F GIT WII=6e TE (AT (BIY FZUGS
FFE W STT | I TH “NSAET MaId T, O G2 frmrag et e et
07 T SRR (=737 =94 IS ZJ |

Cﬁiﬁt(staining)

@1 3 B wATel Yoae 31 G J0q (T2 =W, O GI6 (@ T MG SR
I, ©IF (AF At Feq e Fat Pifeet @ Jm Tae Faiw [fon S 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 w4 T | o 70w a2 7em fga
S SO I T I8, TS Fea WY ROy 4079 (17 {6211 (s e (et o
1 wreiiq @]l G WS (it SAmAE (@@ afed 201 G2 I FIZT CHIAR |
@R qGe Ml T EEEL T W, GIYEE 96« EeA (stain) 6T |
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2.5.3 3037 w9d w4 7w (Electron

microscope)

Rafem o0 T95e Saiy e ond 1%
I TH, °T (@ P Kl = W
A | RS R 35S oAl R 4/
wien o @b Py wilfet T o
TC R IR TR G | AT A
w7 W 400-700 TAREET WY <
B} S SN Wi wedwte 200
Liitaiibigic i feia duiiig 1ol Al Sl do |
Raf¥s o ordt g 71, aw= s oA =R
I (TR Y S G0 W AN
T WO AT T A,
O g ARDIgeT el ww g €9
BT ST P AR R A TReieRs
GARE WP WM IO o A A & R IR W PR S
s T el IITS T, (A PR S Il R SR o ae (it
TR T | T T i ey 9EET T =R offe [, 1 e Qe
Aot AT T oiw, e cmew o, wivE W o) T G e
wwideT =5 et T T | X A T e el 9 v el v,
BITF T (AT ) MR@EIEE (clectron microscope) T TAET ST TW
T oy, Bonge wet v el o W wtm R eind e AR A R
TR T e g o FPEEE & el W |iwive o Bewih wfie
SHRANE T A, SIEHIER TRBE I T

@) ewee

i : Ry T AT 5w el (ol i) i I
eizamsia Boiw: o, @S, wils, Teiw Pie, ons oF, g, RRe g wede

i
otwif: coRater AT =t el T e | R G it i, T et

)
5
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QR 8 g L1

M | (F© M *Teoitaq Soifder (ATF AN §F7od Q& W Sb e[ sifvce ard )
IR ofeTa ARC ST e A Qe gaveod g M @l sffdweia =i3red 8o
A | QR BT G (ot faiifas Wew ©ig ©oiw Ritw [ Foig e e

AT @i SIRrF T O Sfee® (Objective) M (74| SITOIIT,
Ao (FIRLDITFE (T (TS AT | G SHHFTOPTe Siwers el (1 &l @i
AN VARG (ANBILE, (FRIRE R G2 G(B eI (7aTe #Iitd 1 @3 |
T (4 oI fog Aol e e w41

@ G Fler

IIF : qIIAH I TR Aifde (@R sfww F90

AW Coivie: TYATe 7w, =3T, FoF oo, goil, i, fiesit, e we,
IR M TR A S (P RIS TIAHEAR #Ab Al @ A

ARG : IS *FLS AT AT (CIRT A HFCEAR SATH (RF TIHAAGR 25! #ffsf Az
9| QE @5 (®B I (@ I MBS @0L 9= AR F6E v M ATe
TS AT AF | GO Fgmt (e B/ G FTeiT @ we | I15 i
ool TweE @b e’ e @ wefa e ofifeeT e 991 «qie goilk i «=
Bt S FIBR =NR0C G FoIF oot Fem ot (reRT o7 W IR A
PG|

AHEH : 2T GFp GTF CTME IR SIS FAER KR (S W00 SO Fh
QI (TS AT | TR SR S I oo IR AIRF (RS A R @R
(@O I ASET ANE GFf6 2W (AT AR | qTS SBWRIES TCe! (@It 2o
TS 7 | SR @ AT TG @I 2T ot o 57 319 31 I e o R
g Ao I BT F41
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e @ Afde?
F. 18 ii {8 ii
o, ii @ iii i i 8 il

fcoa Twivie “ite 3 8 4 T¥9 4rAq Teq wie )
@ifge it Ifere TeTa T \LE GTT EIF ABAR (AT G QTR |

3. TRER AeRe weifice @R @R By Rweia?
¥, AEdiR q, (FIEATFIRA
%, @RI q, (FLaTPIeA

4. Twieg RS weea fBopa Lty xeee-
i, @RdbE Feifgg
i, (PRADIET 2ge P
iii, CPICA CATBIATEN SIS

e @G Afde?

F.18 i <, ii 8 iii

o1, i 8 iii 9, 4, ii @ iii
OWQ

. (F) ST F?
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(+) GEtes &y N ofzre wreifl g e st 39
(@) M Tofee aeifSy asifefors GRme I T et
@l T o [Regwa 91
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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
VP (T TP Gazd @36 =ik @2 afe g &Sy @ @
TR R GIoug @ W AfFs, ame o1 =0 @@ (unicellular) &R, @
geoi, W, gemfa T9in IR G [eme BgmEe g3 b @
T GFCIIA G TR I | AR WS 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 fowg (I @ Komm dfenn g n @ @b @Ea b
AR NPT % W1 AR @Y Romeee Towg o ¢ & s % 2@ T
AT F T EIA I 6 AT Seweeh (1 fereeTw (cell division) WigTN
(TS TR I TB AT |

o 32 el @n Rewm efFw ww, WREOR (Mitosis) @R RRIBE

(Meiosis) |

3.2 MRGIPPT (Mitosis)

@} @R o dfiam o I e @R @ rRkks diean Reg @
7 o7y @i Affde 7@ WRGHTT FefFe gwar [Reifere 77, dm siweiE
fAefraow dfelt @ame o737 T [Refere =01 ARGHEems [effers =7
CIIFL | i TRGIFF ROt (ST NI aR 4] (P GICATHN R, O
DNA-GF #Afasel ST At | Wy @ AR 932 A ©f 77, AINAL DNA-GF &
23 T SeTey (I ST T GF ANAe [oeme 1 @3 [owm aFe
fTefFarTe QRT MR (somatic cell) TX AEF IR O T (@I et
ke Wge & R Bfew e W e I S elife ot W= SfeTr 3¢
T ofee 5, (e FiT, YR waen!, AT qR A, IgTAE Ael, T
Tojifice NIRRT afea Reem o) fFnefar Bfen v3k &ifiT o smee e
Q @R Rotem 271

RoSb
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@T fqoeEm @9

3.2.1 WRGIFGE AEEER

ARG @1x Retem «fb wf<ften 4t 49RIRS afewt | @2 oo A FifReFiREtm
wfie fFEfFaRIeT oo b \ar ARISIHITET ARGIFIRERRT wdie AR [Retem
908 | RoTE 2[ga W (P NeFAeT g avgfoyne e 21 @ qFAT THTES
i 01 1 9 AL Gy NRGFEE Welgen Reem aieuts «ivih dfw o
4 W AT, ALY AR (2T, (A-(IBICFS, (OIS, SIS G2 (GrEwe |

(a) cHiTF=® (Prophase)

«fS RGO 2247 =7 1 @ 2w @I NEfEas Seitd 90 2 R @S (AT
A T (TS AT 1 9T T @SN Qe GiFs FFo© A @61 Gq B
o WF I | AN GYIH T I G (Rl W1 =1 @ A effefs e
GRS e wReE goitd oy 20 1t @ifbe Beoy 01 | @iterse sofre
QP YPF qd ARG A T I A1

o 3.01-02: c2ltTE
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fom 3.03: (efl-cBTTES
(b) CHI-GTBIFR (Pro-metaphase)
Q AT QTR AU e Sfewceity oot ogwy (Afbra TuwE 12 oy R#S
fi@e1 J= (spindle apparatus) 5 28 | Foeet Itwa 18 (g NG| RTE TFEABT
3 R e FE0 W (PN IR NRERT ex tofx o oy «s
(T (AT 77 (Y 4 fPgs, qie Po@e &g (spindle fibre) 96 21 @ @
@SR CTGhAE ey g fMS oo M M@ W1 93 oPIEE
GiIFHT ©§ (traction fibre) T4 T @SN A ¥R QT W@ I GA
@CINE 98 F& JF | @ISt @ I (G oee [opre zre s |
ias Aefgaer efFas o ¢ Mefpesem [efe wire it | aifdwits Pies
T 3% Qere ftd [eg ¢faes 7t v (Lo WP I GR Gaee foe vrems
/E R i =71 TF WITBE-@ I |

(c) CTBITF® (Metaphase)

e,

-
(%
N

[T Agaar]

A=

od 3.04: OITTS

QoMb



R0

@Y oo ee

@ AR AR 9 @ICACE Poiws Jree R et (78 (WgH NGIE) S|
0| &fSl @IeeR CIEtRAR R o g3 g 76 (FHR T TR I |
Q I @IS AT (6 @3 At =71 &Sl @eR @iwbe 3itw
TeEd I W @R [Tt 47 =W @ HER oy e ERgitEiEe [eem 4y =
frefeaa amEw awk fNefFemeT s Ref*e <6 |

(d) SUIFiT®R (Anaphase)

Afefl GitTeieTs EIeRiEe o fog 2 I, T @Iibe gt wiem 20 #te |
q o dfelt @EDeE W @ETET I R G GIH IE GG
AT | o] @IS [RERET @ (A i [Rode o7 e 9| @we
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o (I A4 =fge O3 Reiw «ftlom (ATP) ofiiws It FCe AR

o AP AP WFA A F FACO AR |

o TESIHLEHTCE GRIRIRFET @R AR BT PP FACS AR

o AR ORI PR I TS #4141 1

o SEIFALEHTER TAT QI OO TR FHHT FACS AR |

o ¥ I FAC® ARI |

o RS § TS AR LI 8 FT Il FACO AR |

o SIEIFACHTY 8 YICIF N Qo FACS AR |

o TEIFRETY AfSTN @A 8 AEAT TeAfFRLOR AT FACS AR
o W ifeAy ot [Aefitag A9 e i

o HIRT AW &G TG AW SN FaCe HAIFT GaR Sfema &lfS Fferawea
A FACO g
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4.1 QAR © ATP-97 =t

GRmE I o=@ (bioenergy) IFCe WAl foR It Revw @iar =g 18 1)
smrdfeeie «feT @ At (e TR ©f T, @t wEmt g W, Y FRwR A e
TR RS %A fofy TR YW Ao AP G2 W T W | GI7 afsfme
T (AT *fY TR T, MRS *RE GFFA (AT THRA A © e, T A
FHY B QR I 13 #fe WIR HAfaeaed e o

ADP

wpfezafm CIETATE

a1 4.01: WA ©RFHHT (ADP) AT TAED (P) T¥ T WIGAIPT FI2PACH0
(ATP) e Zre Tof Y NI (W FRIT T AWGH, ATP (906 ADP € F-H6
T T afF Todf =g e =1 SaeE 2 7 [T seFiE vrs A4 |

DNA €32 RNA-AF NI SAmmaeena @b 2ot st | «ft a3 T3@e @ |
7 A+t FEARME 7RIS o w9 @ 2@ toff =W it | wnifSeie
qoF A} AfEE @3fe, 1« foafb e /wiwlie e g4 3 T Tie™
SRR SAETCEs (AMP), SIS SIRECE6 (ADP) W3R SiftAie GiR%cws
(ATP) %% FCA | GOIT TIHEG Jg Fa0S ARCA (AT g e =1 @B Rigag o
AR (phosphorylation) | QI @ fI=idte afea, Fces gt fites 2= =f$
@ T i | 93 ffgraia 715 fSwsiceaigce™a (dephosphorylation) | Sta, afetsie
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QIS o

ATP 997 2o s grot 7.3 Reeererefa (217 30.55 Reteiieger) *Iig o Aecs AR |

AR (AT MY AR I ONF (PN O FRMCA IRAT-TN oot Affe®
A T IS IR G5 (I Y NEGIHGA qR 5w | Toras R TG
FETAATs ey e e ReTS o1 @Y, e | 2@ AfS SoAme (9 )
3 (@A TeFeIA IR *HFE ATP-GF TCF0 Lo IRE RGR &t 340
W]I4, ATP-GF IS T (o0 (@ *fY @@ =, o2 *If§ ey Qoncer afef tesfae
Fe g, NHARE ALva (A Ffagele, [T W @E THT I, e
AT AT FA I, o T4 (e AR, Tz I e e, (e Stemar
5% M (AF WY FW A Al (@I JefRS STen o AR GF HIZ TP TF |
T @ ARF AR O TS =W, G2 TR (e e Y et S ERiReTie I
RIT G1R ©iel 12 {A @el < ATP tofd =1 ¥ TS 20 o Wi ol |
SR AW (AF S 9 SRR @S #et 1 @ W @ fviteas iR ATP ¥fg e
A AR IR ARG WP &G RISTH #ig 7R T | G&F ATP-(F &AS I
Te@r i =@ Y@’ (Biological coin or energy coin) I 2 |

4.2 ACTSALEHIY (Photosynthesis)

@ Sema @3B gl &b = @ @Rt TR Seiffete 1T TR-ewEe
(CO,) @R A (AT FIRIZCGE T *FASOT AW Tofd I | & T FIARIZGS
TN AW tofd 2eE @ AfFANT ATAFRTETS (Photosynthesis) Io1 281 @2 afsam
qETE IR *re Frirelie =1 Hw Sfem erge W Tfew fate < AR
G ATEAE [AFRE el TPive T9te I IR GR SRS AW Fe, T4, IS
Gl Aoy e A | Bfewm e qB A TR WEfe ¢ i Gieregd
ey fASq I

SCEAPICEICAT ) TG SABIATE R (FIeaifzes, @i, i qae I ©iz-
FFIRC | ACEAFALETS G0 (&9 IS (biochemical) Riew, @ a7

6CO, + 12H,0 —1_, C.H;,0¢ + 6H,0 + 60,
Aretq (eIt ooy STteneTeread AfSAR agia i | *=1e e Sfen Wb (At o
TG S IR I3 ol @EfE B @E@IAES ¢fiew @3 EOET A AqqTH
T I (A CO, & I, T oNfRee Bopa @IAaes iz | werer $fem “Hifece



S B

o 4.02; AEAEARTETS
Tdg® CO, & T | NS 0.03% G2 AT 0.3% CO, &R, O &efer Bfeww
FAEAFHCETCERT QI “LETe Bfen (A @

wfreE «a #fifd AR Soere @9 (by-product) | @ft «3fb eige-fKemae
2f$T (oxidation-reduction process) | € afgaw H,0 Hifd® =W @q2 Co, feifas =@

4.2.1 AR AfFa

AEAACEIS @3 wHH @R WY &fFH 1905 AW Twm AHqOgm FEUH
(Blackman) @ &fACE b *Hw o e oW 9o 2@, Ao /W (Light
dependent phase) €32 WIS f4qP® »i¥ (Light independent phase) |
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Hiaar® ud

fod 4.03: ¥ si@aw A GO

(a) WS fA9q =197 (Light dependent phase)
gAeed e e weifiwd ) @ e e e wkre 3erefie
T 9 dfeam ATP (Wifbwitw GiR® ), NADPH (Refte freiftamize epefa
TIRfTEfFebiRE TEs) € HY (IGITH WEA i (2if5w) Ty 7 1 @ Frirefrs *If§
ATP-93 g Ffee =71 @ e @iwifa ggeed ot i ) @l ug
IR @167 (photon) (I FTH QIR CNFIFS (FIOA (AT *f§ 7T IE ADP
(@St TiReiret) Wit FAEs (Pi = inorganic phosphate)-9d it fifers 2z
ATP (Sf¥ 31 ATP Cofdq U AT FOIFCFIRZE™ (photophosphorylation)
Bl

ADP + Pi %ﬁ ATP

T IR @RARRETR TR A Reafers 2@ sfeem, ARGE ¢ FEea TeoH
2 @ SIS “ifFa SEEIFE (photolysis) @ 2 |

(b) witeF fAaeA® 19w It =S99 (Light independent phase It dark phase)
A e i aiteg der® e Yo o, OiF A SAfkifsres «¥ g
BEICS 1T | IFNSTTA CO, ATHCYT ¥ fAx (1T &R I | See #Kiew tofF ATP,
NADPH €2 H+ &F AR WEeTe Fawer® *ifiw co, Rufie 1w sz sfite
7Y I Tfem co, ez foaf sfsae *ag w4 2R @ 2R FEfe o,
YH ¢ TYT 5F GR @A AT [Ro4IF | GT Ty 4N 9o FRF e
A meat 7@



0 Hiafeats

TS
(™)
ATP A

( {
GG /& \‘ NADPH

(el RifFae AN
(FGRE)
0 S|
2
fodr 4.04: C, S AEFATHTCET q 4o WSO *H7 ¢ FEre o5

(i) =S v A C; AR (Calvin cycle 3t Cs cycle): CO, TR @ Ao
GRS MI AP FIEA TG € JHN 5§ I TCHA Fefon b Io1 2F |
ISR ©IF @ FIREPIEF S0 1961 AT (FIFA SRR 2 | afgaiest Sfewm @2 afeam
wEq ol T @32 AW AT s 3-IEARMAS Tl e I 3 w@Ee
fgncs 9= C, Sfem

(ii) 215 @ =P 5&F It C, MO (Hatch and Slack cycle It C, cycle): TCHAR
k@At M.D. Hatch @ CR. Slack (1966 31=) co, Rz &g «qfe sifoota wifwsta
FEF 1 O3 AfSHAT 2 AT Wi ZE 4-FEARMS T ofite e e, aw
Ca fooe QA

C, Sfo @32 AL Yt 8 F[T b R FeIfos v AfIfTe 2o @ T 1 C; Tfoa
G C, OfGTH ATETHLCHTER T Q¥ @3 Beolve Faong @& 1 Ar4Res vat, &,
G TSRO BfeW, >t S, IR (Amaranthus) 951 Bfem C, AfwifeTe <

4.2.2 ACASALCHIC (FiifFe= ol

Ao FIRIFEE AR R FAEARICEIEAT AEE TP TE TR, I
GG AR WETEE a2t FA00 AT | ST GRS T6 I qF IR ©IT
TG AT RS 1 TG @FAAT 4R @A Tofme 3B M= T
FACARPACHTCT QF [ToF#NeT | AETPIRCETS ol T T &9 @A [fon

RO
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Qe ®

TAmA g @ &fF A e 2ent ared | $R @IE [ QR Afaw Gt
Y GTEIRNT TS (A (AT G2 ACAFALCETY T T |

4.2.3 FACNPLCEHTCA A= it

AR AfGIR AR g AT oA @R co, RTF A o &y
SraTE #eT T Wi | S iR e Wl 1 I et
AT T T, CO, MO TOFEld &q™ FAO A G AW PYeTACT TLeiaRe
W g Ao @LF WET 20T, O G AT WL AEFALETT i JI7e
W YR AR @, [, I @R @Y AepFres. AT HCERS SieE
W W PR W WICEITS AEFRCEES ST 27 a1 93fo s e <o wieg
“AfFe AT AT T8 @ T 79 aER «famet aofes @ue i
Aoy foeaa YTSIEN 76 T TN, @RI TAMA T TH 1| T ANCAPIRCEICET
QA6 I T | AIYFTS 400 nm (ATF 480 nm 92 680 nm (VAAGE) STeitng R[S
SCAICS HACEAFIHLCETT 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, sfkwie o2-
QM AEPREENCET ~Afawics F9-@F 307 A | ASRFYCEA 2R

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

(ii) T SR-AHRE: I TIR-GHIZT RO AT AfFA Beice AT 1 @
AfPTT @ AW YT W O I TR HHRC @l TR W AT | ATASCE
T TIR-IHIZCGT AT 0.03 ©F, [F¢ @ afeam Sew woaat @ ot o1 T
TR HIRT IR FACS A | IR IFNSCE I TR-wwEre sifawet I strewa
AT AN (A0 ATAFICETCENT AANNG ([FC AW | I I Oie-a3130eq sAfawet
7 @ AR @TC ¢NET ATS (eTTeret B (I wEgs ([0 I @R a9y I
A ACEAFALHICET T I |

(iii) SteriE: AENFAEEY AfFTT e [T doRke RER I 36| AaTe



W S

s R Siefm@t (0° GEPmE, 93 FRFIR) a2 9fs T S ay (45° GEPRIER
TATR) @ Al verce A 11 AT HeeEEd afeam s AR Se (optimum) Sres@
TET 22° RPN (AF 35° GEPRN 1F® | Siom@ 220 GAPRIGE I I 35°
GRS (& 20 ACESHLCETCIT T IO T

(iv) =i FCEREITERe AfFay et tofva Sme o, * [REiad & e
H+ (Q3GITEH AiTe) #Aif (A0 AeT 1 2ifSg 9itfe g Jaaryd TRieiws =ife
QI T T T | T O (AT CO, Wt A 7F | wfefeg “fif qibfos
P QGRS AGHS! [RT6 0 ACAFHLCE N4 7S AN |

(v) O ETEE: IO AT TG @CC (I AEFACETET Y9 W I A
IS TG T (I AT IALETNT T ([@0C T | O AHTRA ARt
FACATHALETS TPy % A |

(vi) e WS FRIEER A4 ToAead R AREIET 2 WA | @RI
weAfRfers #ffel (Ficaifre e sare AT «l, T oSl TM W W1 e
BTe @7 AT TOI TE AEPACHACET I P I |

(vii) IR Wi IO @A, ICGISH ATTHIRS, B I (@ a3
QT AETFACEI JAS WO I QFIAEL I TF T

(b) ToFedld ASRITAR
(i) i@ @ seiE 2fSoid AitED F1 TR |
(i) ~IMSIT T © MYt YT B> ASl YR TN I AT (FICAfwcera »ffaster
I TS 0 FACEPALETS T 2 | I I A0 A FIRAATHF s @ 271

TGITA AT T @ AT 96 1 2eiq Tyt @ 20e Al
QM =3

(iii) =T AR AT DATIAT FAT oA I A ©F G TN W
LT | [ 2o @ *Fq T 27 I ACEASIRCEET 1S TR 27|

(iv) BN BT TeiT AETEFET AT @ I @S @R AW
TR, TGS @ fFIR B Teoe REE F& IR |

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

SHcaietecRe fRoga SR el taw el [Kiew 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 AR AW R ore, g6, e, Wy, WigA, gy, O e q1-g awd
IR A (@, OF IRL LOPF A ATEFONR TI& Sen (AP (A A1 Iwe A7
ey e difige e Sfetrd Goiw wifeird Meahie, WiF s Sfew @ iw evge
IR AP 2lf STy | FIeaS =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~ T3 A IRCS AFE HieE
“Afai 20.95 ©19 €2 CO, VG Af 0,033 ©FH |

sfR3te Sfen ¢ Aifi7 =eike I IR QRAIEER Gv AFTe @ o WEE Afw
Heike i APTe 21 G AR SIFON YHre IYATH QRGO G Fopd X
Towd 1 il &I, T WeR (Bfew ¢ M) T AN G PiGA vAre AT | P
ST GIT 0, 4TV P @R CO, % B | (I P 2if 5ece YPE AYASTE 0,
PO el @R O, WP aifve @3t fre 1 oy s Sfew siteesiersmd efeam
YIS (AF €O, & I G2 0, G% T T Q278 NS 0, 8 CO, WEA A%
TS S TR | O TS WY JCH I-GSie R/ I T IYNSE @ 9o WG
AT 75 REFF P! (7l Tcate, FIC&E SNMACE ORI AL 2T 1R #ATe 201 |

AT Sl STARIRee ATAPICIACT T2 AOFF Al AWIFOI oaaie | o,
TF, PRI (@S AR, @, T, GEEE, 19, A99), 8T (N PIAIR,
TRfeR), G S, (A5, T APl Ofew (Ree Aew W1 i AeINRCER
TO0E NeTerel W1 29, R 2@ GIeeiR | oAk AR Qeeited JH0E
e o aPmfe effear

Ay ©I-] ¥, Wier (AT A 5 R =g @est 199 A S 7w, 9T @i (el
A wfSees fee a1 <)fASics @it Sfew e afem e tofs v @3
RS SN Gy I IR MeaiRe |

Fi-do, BRRGH- 57-307 @
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@) swvn

e AN AflFTw e weifagdeq + [

AAHIT BATqY: B AN T AT @B g, T Fiove, 95% FZe
TP, 1% AT &34, 594, oS, &6 Bq, R, g arlia @t b

[, GAE, FIKEI |

A%fS: B el RBeE 48 WHE T
GBI (I A @R e 20 @ Arsiojeet
ISR T TG | THII A Ao
G Ao GIREI T e e I
i wige @ o4 e witee face 2@ @@=
@ ool e Qe FACS A A1 9o
TR 5N it @ e =@ s
(6-7) T1 7 AR (AT “TeIfBT fore @7 St
Jie Y@ & Aiface e M P 0o
R GT AT (IR S &
95% 2% R i It 20q, Towd
T et [ =71 @3 xR Arefbe
EFIRE (AT 9 fifate @ A wiwifes
T GRS T(F | YO GO Sl SIETCRIRCA
o A9 T A ot 9 e G35 B
WA G et W (695 Beate [eiEs
ANfAce @R o fre =@

o 4.05: ScTwieTee affear
ST R A

T WA T (AT T W (74 A, “Mreifba st I ey s
o Qe A FARE SR Qe 3t AT @ 3 B 9 9t IR

Fire: CfoaTe R I AR WY IR [RISHT T ofesig |e b A
@ 3 T 3 G AR | I I ey WS e S (A>T AR A
T ATOE @ L AR T 1 I YOS 2P T Al | OISR 2Pge =
T I e WS S e gacd [Kiea I T 3 oy @ 31 e 7 et
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QIR a

I A Ry sAreibe wge weed e oo 0 @ A IR TR
TR GTS ANAS T AT O (4O ATod & e qARZY |

Aol

(a) AR *7 B *IRfo @ @ g AT &0 S A R

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

(d) SrETCIEE Sl o T " FIAE Ot A (RSTIR SITET |

@ g3 et

Je: A Afeny @RifreET aeifagfer samwh

A ToFad: Wfd T Ao SfemE T T S, WeeiRE, St
w19, #fff, i3S, G35 B8, Tem T, goiF, ke

Awfe: TR e Sfere «sfo afr ofel utm @7 sgm ST Ffde s
Areifbce s fifas ~ifce i Tate 201 g2 A @t et g
WETHIRE K Fare 2@ Towd T Aot [l 7w 3w Aot g siifire
(@ e S waee garcs 2@ 1 YHoa GOt & SRR P ShE TN
STapite ofef A1 ey (655 BB wreiaiee W=k “Aret A (556 Beacs f[etean wiifice
@ oot Tt 29

AFRHFY: ARG T G 7 (R AR AR (@9 TS G2 At At oAp
QY I T TR |

FFe: @I AT @7 IS AL AEASIHLCETAT NG *F41 2FgS FCAR |
A T AP PR (FNA A M) W A PGS T | I L A
foet e Aeifen waed @ W [t 4 i @ IV FIE TR

AoFOl: WA Aot T Fag 97 FAaH O 7 (eI it |
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4.3 P9 (Respiration)

o @fire colNat Yo i I I GIR PIAT FE @ R JHOTE =7 =R
@z MR AT, GT TP FLHe AR (SR | & FGIH P AP 8 G it
oA 0 US|

A9 T T e T AR Wil AR @ (¥ @q e e S
FEAFALEHTT TR Tfew ERafers ==Fa1 wrelw AmRgR Wiy = #f¥qe (Potential
energy) T I AT | TR WG AO© 92 (A 8 G ©IF QA G &
AR I FACS AME A1 PT TN GReAR @2 Rife =g avmnfEe = (ATP)
RETR ot |/ = @ Giw (Ko ka8 Fiter &g aweny =@ Qi
iR g wens ey, Tt gk [fon tar «fie Pifte Tt 7T
T | SRR 4] Woe @I 2T (Ors e @it #f{es =7 q@R #td wifs '@
IS =¥re (ATP) FAFER® T | iy @R QRoes dfel @i e 24
TBIZ WP 5oCe A | O Teri IdGe oece (41 8 ~fofd TS, weples e, 3 @
Fitsy wge) P FHF Q7 Ae Q1 AR (@I ARGIEEN ¢ WRGEGITS
P &fF TPE W1 @ ER-ARAS 2P TRz @ AvE WS IR A
T e I @R #fF Ty IR

4.3.1 YA AFqON

WS Y SR ARSI fofers Pmee goitd o T4 201 EeE TR
IS W 8 TGINS WF |

QIS 3 (Aerobic respiration): (¥ P+ &fSIR SfFTSHCAT & 7Y R Y%
g (=, (2w, T, [fen € e «fte) smideiT wifs® = o, H,0 «<e
To@ sfae #f@ Teoim I@, OF IRIe P A | TS PR 2@ Sfew 8 i
ReifdT P AfFa | TS YT ANAF AN GFF:

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

RIS P ST 93 &Y LI et e 2@ FEE 6 9 CO,, 6 | A @R
38 ATP By T

05b
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\

4ATP
2NADH, o afre

CO; <— i > (O,
if3eEe (dl-q > <— SIBIRe (-«
IO (- W cot-a
(S oS (&I 5T

2C0O,
2C0O,

| €O, + i + o ATP + S|

fo@t 4.06: A P afew
SJ1® Y79 (Anaerobic respiration): (@ ¥ & SfHreAa HeiFAfore 27, it
TS W7 0 | Al (@ YA I (@ Yo g AR A WO (IR
fooren @iy e Wefieged ke 2@ R[few ot tog ao (AR wiecres,
e AfTe ™), COo, W2 AN AN g Teoy I, OF T_S $3H I |

CeHnOs — T 2CH,OH + 2C0, + (56 k Cal / Mole)

e BT AT
@9 W g AR @ JFGEE, TH Tojinre O=_e P W A |
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(a) TAI® PR e It
AT 2P S KIS B Lo TP T 1 GroeTE aII:;

g 1: ARCFENRPE (Glycolysis): @R &feTy @& &Y JI& (CeHiz06) RFEH
e fRfean wifve 2@ 2 wq Aigfos @fte (C3H,05) BReY Ca1 @3 4itat 519
@9 ATP (99 WA W2 99 496 TW IW) @2 U2 99 NADH+H* ooy 271 ¥R afeaq
T (PICT SIS LTS T 11, OIR PN HMS ¢ TS TOF I PACTAR
A~ | FIREENIPIER RIS (e LGS 9 A |

Qo 2: WIFBIRT F1-q {B: JREEAF i T Afe aq ARgeT 9Fe
el [iea o1y 2 FEARMS 9o a9 wifiGiRa @  Teids-q (Acetyl Co-A), 9%
99 CO, 9 @< &Y NADH+H' (291 NADH,) Befy <oeq (ardie 78 wq “ikgfes «fie
QAF 9] 99 SFEIRE (S GTEIRN-9, ¥R 99 CO, @R GR &Y NADH+H* B TF) |
@2 4iolft RGPS T |

g% 3: @I 5 (Krebs cycle): 3@ 2i9@<W Sir Hans Krebs @ 5&fb
qIfEIg S T A @ OF 9 A | @ A WIFGIRA Co-A NG FAICS 2t
A R @1 5GP AR IR | G 5 e AR NBI=slgraics Feefbe 201 @
7 @3 99 WFABIREA Co-A (AF ¥R UG I TiRaHIZe, 69 99 NADH+H*, €F &9
FADH, 432 % ®19 GTP (JACAIPH Jizeoiees) Seoiy =01 (wdfe w8 g wiifsibiZe Co-A
(ATF BT &Y CO,, 6 99 NADH+H*, ¥ &9 FADH, €<2 ¥ 99 GTP TeAH T 1)

{9 4: 3=PHT &S W (Electron transport system): SARRE foafb wiad &
NADH+H* (Reiff'® NAD), FADH, (R&ife® FAD) Besf =7, 4% 4t 1T wifde =
ATP, i, To*f¥a JETFET @3¢ (25T Teom 21 T% RPN SEFGAET TERa
gRerEd g M 21ifiRe 26T I @ g emiv 1 @12 *Y ATP tofare Iaze
T | AT A9IROw NRBISIGAN 7ufoe 77 (fom: 4.06) |

IER (SR (TS AR (A TS P lfgqT @ 99 e Fwdfqed wiive 2w
S0 = &Y CO, =F WY #fify @ 385 ATP B a1 Feoa BI6 GG (et ==

puCER Teofifre g Je Y 6 Sesive

2 99 +A13gfes afe 6 &9 ATP
NI 2 99 NADH+H* 2 99 ATP 2 99 ATP
499 ATP
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2 &g SfBIZa Co-A 299 CO,
wifBiE Co-A | 299 CO, ig;l AT | ¢ @ ATS
2 99 NADH+H"

499 CO, 499 CO,
P 6 99 NADH+H* 2 99 SpifBIRe | 18 @9 ATP

2 ©9 FADH, Co-A 499 ATP

2 99 GTP 2 99 ATP

M6 | 38 &Y ATP+ 6 &9 CO,

199 NADH+H* AANADH, ——> 39 ATP

197 FADH, 299 ATP
1919 GTP 199 ATP
(b) WIS $HER AefFre gt

Wb 4ol oIt Wore 70 AT | K17 vib 2

Q% 1: YLt W TR €% 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
AT @ A Rl e $H ARCPERPTE wgge | O ooy ARgoT
aFTe gt “iest Renfee o T 90 G=IS YN Jeieers W e qOB- Qe
facaoet <=1 =7

g 2: AR wniffcen Regd: MG w@fee aReR sk
*iggos e Refee =@ co, @t T WePRA W 4y e wikie
Ty T GTHE REEARE Tesy [Renfee NAD (@dis NADH+H*) wiffs @
@ 3G, (@it ¢ =g e F0a, ©f J/Te W AiRgfor Wit = At
e A AR IS SRAMETR & | S, SIS Wil 2 afebe
FACFIRCETNG B Al | O TS P (LG G §Y LI ARCSRPTT 46
2 99 ATP *iheat [ |

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

(a) TRT doiRT: AT Ao =0
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(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 F 1 e
GIECHAT TSI TS AT (FIIFINR HoCS AT 1 |

(ii) i e «iff Taar o= feae =eRe @ g aore o9 fomt
afefag Hfax Tafefere Pom afewt Tize <)

(iv) ST P I QER AT 208 91 7S T8 g @@« Sofifers
FGTY (AT AT 0, &Y @ CO,, T T IR& A 0 P T GFR (0T I

(v) I CIR-HHIRE: IAYCS CO,-47 TG (T A P T qIRRIT I [

(b) TroFoRd HORSF: TOFEAd ASRHTA J(A:

(i) AWE; P ST AwEy (P ) csoei #fg, #if < 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 IE ows @I (Aoigey @ PME @
G I (1T (AF PF T @

(iv) SteR FIR9: (@I @A 7 P AT JiT© T8 @ R 8 WOk
FISHT &) G2 NOIe 97 i AT &) (AT (O oK a9 AFTS T |

(v) g #HifF: ffon i g aige Fa0e WR GTRIREE ISl AFCE
Gy Al TS |

4.3.3 PICE 479

= e ey w® e Gieew W @R TR a3 sEe sAfwice =@
AT Wof® CO, QLT 2idIe AWy *IFT TRATH & AP JIx© | @ i
T e =199 AT AW I6E, T AT Setd IR G Ty (&[S
AfFq 51 AT | I Rorwew arean *fe ¢ g weEfes smid P afew @@
I | ©IR FE (WS AT @ feHt Giega ks e e w1 @ el Riey Sowig
8 tod afFTe Jf5Te RS TR MG QAT T LHF FIRS FRITO! T |
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fog fog IeGRE afFtaa Satefsre abre I a1 =g Sedves uaaig
oA R0 OIS P | @ A 3R IR Lofe 7w, A e Rt g =
LT GFTe PGB WG @ e v, «ifvw Topiv Testine =1 6 tofdre
Q@ AfFT JIZ© | IEBF IS YA T WEACPIRA 43R €O, *YFT LofF 71 @ CO,
TR oI 16 T Fiea cooea i =3

@‘QWW

Fle: P afear ot s 3

BAwad: 1o ohiErs, vyt AR, kuge 1t 7w o, oo @ 92 10%
TRFCHT FIRIRT &4 |

A vfS AciFees aelbre < E
8 TGS A (I APITS I | T : :
e Ede e @ fregs s 54— )

T I T w a AGRE | e

I I IE e TR SRS weie | [Hofifhe | ereqfie e
@A 10% ¥ WRRESRS [ e

FREe gt 10 {6 gRe @ ‘ o —

¥ fofee Fioe fite 2w g feagg it ca

Iq g e ol AR gl ) / ()
FIOPT T OIS o e 2@ °d 4.07: TFEE

qIe ¢ ¥ Fofre UiftE gow drfie o B @ Fi 9o @
te 2@

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

;. <+ ACHFTRT IS (FEANET TERI AP FF fFq aUEe s
G2 o1 eI SIReel Sroi@l I A | GG U PP @EET VHoRe
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Hafeels

FRIZT G TR (ST A& T A S (Sterilized) TR T 1 T P

i Jze 2T S GRS A

AoFel:

1. 7% AR TR @F AT TOR qR AGR© 2F |
2. ARG Arws @it @ v T AT |

(D) =i
w@@@wejﬂ

1. AEIRFRCETY I IET? [FTT Mg waine |
2. AEIFALCEICNT PO I F1?

3, P Fice qeen? Rigaa g @ans?

4, FNENPIRCETL 8 WAL NG TPRF 2

5, OIS @ FAS YA AL @72

)

1, QIR AT Toig [RSqieTorg T Gyt 91
2. P G WA 91

\D
&) e
1. e aiga Sowte Ree sfe o @i=b?

<. i g, #=Fqt
o, Qe ¥, I144 TlR-I3HIRE

2. PR AZFENRFET AfFzm o g ATP tofd 27?
P4 4,6
+. 8 T, 18
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TwIT 7% T @R 3 8 4 e ATAF TEF wie
3. fotar A © B ToraR F& ItR—
i. 0, azd
ii. 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 ewfoe afewift—
i, *fFtE Mee AR
i, AL TS FCR
iii. T JIAS TOI
e ot Afde?

F.i8ii ¥ i8iii . ii 8 iii v, i, ii @ iii

(@) =t

3. Ao «fires Aawe I

¥, S[ANS ¥ IO I @RIF?

o, fora A SoiwwiE Frei tofy 2= ©f [t 41

g, fota A Seoimafb Sesity grare 96t Sfema oiw 9
eifsiera oS 20T o T Rafad 1

Z.WWQ@WWWWW|MWW£31WW
T =R AT ST @B QI OiT &% I, iR I8 AR &1 =¥ IR Aa? &
O @G WA, RS P ARFAR ot AE =R o

3. FOEIROPT B2

4, C, Ofen e W @RE?

o, [T 92 AW TAMTTR 2 99 (T @ 5 A AR @ TeoAy =7 =

TG PG FF

v, T3 afenl e 2 Seme Wi i goe @@ e o f[eged $11




RAN@R AW 4T I, I KRR (@06 IFF &0 AT Aw@iew | o ofgw @ 2ifie
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W, S @R AT ve

@aiwmvnﬁmmwz

o SRR +ffS7 oS erawar SomE 39 FACS AR

o Tfewm 57 TeRE"S 7w RTsEd FH0e AT

o HAFT AT AT TAMT 8 TH I FACS AT |

o e W PRAINT [ FACS AR

o AW &RCAF fAREINe Pl FACO AR |

o 57 TORES @I #TH9, 2fSTAlY ¢ AfsTa I TqTe AR

o ToreEte @ fetereE gt S A

o S TomIea #ew ST «R IR ¢ G YT FoAFST Y FACS AR |

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

o fRaw=® @ fAqueiitad 2ot 0o A9

o RaTEm g3 e *fYg R T*F [T Fare “A77)

o T 8 foreitem Rusaid 519 Fare A9

o PR QR *KN0b! ¢ AT g7 T TS *A1e<

o A AFHE IS W JIRAEH TSRS Y FACS AR |

o W GfoT@y TS *Mid R FFR IR *IRAee i [ sace
A

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

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

. W(Liver)W?‘ﬁTWWl

o TYMEF IS I6A FACO AT

o AW AT CLEIBEA (Enzyme) PR SEHRA SO AR |

o IEY RfSR AwETe @ qR @7 2fSrad ¢ efsfear I Fare “iRT)

o Afaiieer@ma @ REw e stved 29 a2 AT TWopma STew 20o
T |

o i it 2 MR @i eifert tofst wta Gfbt I N MR g FA0S
A9

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

o RPPTHS QI *f57 T KA FTer fbon 29 AWMA GO F44 |
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5.1 ©féma A& 4fS (Plant Mineral Nutrition)

Sfew o I ¢ S e Wi, g e M T TOE TAmE At T @
AT Wi Bfgw Yo ABcs A 1 @ BAmEeEE SfevE oifS Seimm
1 @ FFA S BAMITHR SIS Bfew TS (e 12z I I yraee AW oS
M 7| THW AR 600 WER TAMIT *NE I AR, @ U] 600 SAMITHR W
a 16/ Toime Tfevrn = @ ww @I A @ 168 4% Teme
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 @R #f6R
TORE® (T TS 2 1 46 TR T Frer woG fex T =8 A

TR 16/ SAMITTR T Bfew (I (I S @ Afiee et I, SRR
I @I ToAmi G AR a2 31 Tfew 399 2 Ty e A%
i Bow fofe T quree 12 ot ot T3 AR, WO GEs It Biest SoAmm
qR NRINSHEB A NI GoAm |

(a) ViFIfASIGE® It TPt ©4AWiT (macro-nutrient It macro-element): SBWI
=eifiie ke e @R T QR AR v 23, e e EEs At
WSt SAmIT =T = 1 it Some 1015, 7= FiRd@item (N), AGiFES (K), T
(P), TIARTIN (Ca), SRS (Mg), T (C), TGS (H), WS (0), HAeTF=
(S) ¥R (NZ (Fe) |

(b) TRFIC{ED I VL& ©HAMT (micro-nutrient It micro-element): TBWa
eI PR &P @R BAM ToF® Y AR TAE T SIS NI AOEED
3 R oA 0T 1 MIEIOIGES 66, I wot At fees (zn), RS (Mn),
@fFRTSHT (Mo), QI (B), SNt A F94F (Cu) @2 @fe= (C)

5. 1.1 4% SAmItTR ey @ gt

kA AMIICE RO

Sfen +fS TAMANETE W I qR ARHCHA IFNGA (ATE AR FCE | Q2GS
R AHTEA A (T @Z FE 1 TR TAMA WS (T TEF AR IS FE 1 @
Trimmeen wifbce e 7ed Ree e | [/o7g Bfew ot #_et e s@mfe oige
FACS TR A, WA ROTI ¥t I 1 @9=: ca™, Mg*™, NH4*, NO5”, K* Zejfit

R0db
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4w, % @I AT b4

SR fSte Rivw 4w SeimieE ghe
St rife g we TR 4ver 2 gl ot =i e | Fog i e RieTsa
St i s <o 2

TIRGITE : TRGEA [MeTe enitre, (2w SF GIERIfFeET oIS S | Sema
AR iR TS MRECE JFe=d N e I G2 @Y T oA sifae 3
Age YA 2 | AmAge JYets 7ot P afea Ry 96 a3 =g sl g1 =i
AR PR @i o9F @3 JFeed Somm a3k W dfeE AR
I | O TOR T @A WY S @ AR fFT IW erge JiX© I |
61 Sfera <3 tafke fen-Ricam 5P e e . 3@ “aey (=
qR I QR CFLE ~BIFRIR 77 AARHN | B Sewm «ifF et e 63
FRREEER N Tema I frame stz A5 afs 7, T @ w9 Tesiva @
IS ARG IR |

FHFAR: T IEET &F TN AOFE TG SAMT | FHFAN GICFIET DNA,
RNA, NADP, ATP &9feq tofis i se «ft ot Bferm S areaie? e
T TfETE Y I Y T TS ATHGAR SAWI |

QIEF: SFRA HLBRIE ARASE o, T I P 97 T e
@Al fSres aREE g wHAfE i |

fre Qe PFRelS TNSIT TR SR Ot T (oAre WiNce AZETE (TS,
B (STt =% “15m), Toram (G- 7w To1Es) agfs e 929 o A
Tfetra =reiiRe 3@ & NRIRSGEsEms e o ! = @ @w=;
WeAfAE: AT VT @ HTHIT Ty Wi e |

FAR: B!, A Tfevn =ik I & A A ©OINE efrarem, P Al
Toiae AT Ao SEHAETT |

QIE: S AFTONI IGTRIET T & @IF e, B sifaeze @w siw@rs
gerR fPea @)

CIfFRTERN: W& W IFAT MRLBITE FFHCAT & IETICCA W= |

Fifam: JARRE @3 T 992 IheR I o @R ae )

5.1.2 4f SAMITT TroR&e 7%
SRema @I S AWM oo 3o ROy erweeld e Sfen of g 1 @
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FHFLE 9 W TSRS 7% (deficiency symptoms) | @ #EE (AT WA TS
Aff I Bfew 1 T @R A% BT W e | At g Bomice wreame
et B Tt T

SRS W caiigie SR
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5.8.1 CHifST=ifer
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(a) X (Mouth):
T @ St 47 20 aft et o woefe gt Iv fow, @ft Tota gr
o @ e @fSe A

(b) IS (Buccal cavity):
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@ @b @b T offfere v o
R O XM & I TR fTora
AR (F GTEIRN R W1 93
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(c) wi® (Tooth):
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(i) S WS (Incisor): ¥ WS W ARK FO® {0 I

(ii) (R W® (Canine): «2 We T AKIF (RO 27 |

(iii) W&T2TS WS (Premolar): €2 W M 544, (o179 Tox Fiw a4l T
(iv) ¢°/¥ e (Molar): ¥ Wi ARG B 8 (A IS T |
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“ATes QTR Wited T W (Cfoce wige 03 A1 @2 Fwese IR afe Wifew
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AFRIATS (AR |

6. AIF™4A (Stomach):
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5.8.2 CNifoe afR (Digestive
glands):

@R affed 77 AW Ao oo T
oA Affiieaf @t cifSeaf
0 | AR (TfSpafRpTET ze:

(a) TN (Salivary glands):
e foq (oo aAmmatel @R |
TR IE ANE ¢ [ 93 (et
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(c) 9™ (Pancreas):
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et Gt 1o 3, T ifFT (oioiBIRT e e
oo
Qg ———> wifeeinitize
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JIACNS TN W (7t TS AT | T AR WiegE iR e i, e e
NG 2 orelfST wEmTR

wEfet frare 19 &) I A0S I ©f A WS (Sfew A T, WS WES SISl
ol atew, gl =ifge <1, etaien W&o IR ({7 I TR e e
G ST | T TS R, RS, (A5 Serta 2ol Tppe M o I 35
WG TR e 2l | iR ST T I G 23R T e TSt R

R0db



R0

g, A% @3 AR 5

WY W 4R efeTe GFY ©fF TN 1 T, ORA (i M IR (@A G FEAreIeeT e
T@ | FE CCHE ©f T 71 A 6 YIOPS S AH |

(b) WA (Dysentery):

Entamoeba histolytica NP G GACTA CAGCE, Beser (Shigella) ANF @F 40
JEEA I FRAGT AN AN W1 99 T TG, WEF AL W @
6T, (A6 T2, TS T WY N AN TS IS (R PYES G o 1 6T
SN AR o0 | SR R0 ATAIeA AR S feesie et F9ce 2F, FEd
et it 9wt 20 NAE g qHre “Aea

Q At AfSCACY T A0S I ©f AL [ Al oA T, eS¢ Feryel Sewged
A W (i A, T GIF 79 o ARG W SN (R, RERPTNS AT
G 91, AT A o 8 P SICeoi Y Sl |

(c) oI (Constipation):

@ft @It RO < @M 771 T4 A * A 27 et 92 A oiwe @ fw
AT T 7, @ TP T 2 @Iy 1 [iSq Fad eRlds e g, @ =
AT (@ (BT AT, I W16y Avpieet (e wfowia A ceifae 2z, s
AT g A A TS et Jiew A N T @ @b A eifRe e @R
A T, AT AR, @R Wi Rreifiees gomm A A Aegve
Z0E, ACEE A AT ARAT A (TS (FRFI QEAR IR TCAPIL ([T T |

FRFSTVT I T Sjtet FHRTF TW | T (B T_Pog o=l ¢ofF =T 8 it
TN AR SR S =1 AR @RI T R Rivw wfibem 1S
20O AT | AR SAfeiis Ao fBEraTR Rfew wrpes 77 ReR @Rsiien 2rs -
iR @IS 2@ BRreTes WRetom 2ent IR e

Q @1 AT T FACO I ©F ZEA: ARGE AR e, &R A s T, Fafve
AR, QITHE, NACF, (G, N, T, (ST, AT, FeT Loy Aeq | e w=
ST TSIT T, ABIGAT TSI AT (SFA |

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

ST JETCS I @fiferi it wiwal B LT o (@I 1| (A5 e
A0S AMAIETE (@I ST SepTd (@ 1 (1S 3 “Aedics 27 Szt oies HiGe
wiEtE, foereaw 2 Sereqr wiemiy <@ 201 A 4 AwaRed aiees =6



) LSiRIELEER

AFLATS TCHT AN 6 R WHE 7 7 @ &P 5o0e AP A8 o7 A @fHe
e =@ 1 o weed S A AT WerTe %S+ 1 wid ffeefie afle
GAAT (1951-]8TW) 8 Wi I (1937-I9TF) AN T (o0, AW A=A,
SroTAe A e, Rasst A TSt T (oieifbe wremiTaR A TrEre wew
A4 B Helicobacter pylori (FRTFT H, pylori) TNa @36 [IAOGRA | q&ey it
2005 JAE ST DIFARIT @I TR 7S FEA | AT O TS, ARLEAT
O YGRS SIS (pH 1.5-3.5) (I JFWGRA BFTS “Ata 711 ©fxr qrget et
7 &y JifF et Few 1 pylori SRR fiffe @3d «fF s b et
goilRrE! (Brars, @3 JFWRAT @ WY RPIE I O 77, @ (AF ARFLEAT TS
S A1 ©iR et eia e S Bon s e Moafke, ot apede w=)

oI5 eI @I RIS (BT BF TR IAT, Ao «If T weEwm ;A
e TX | AMfeT (oITh I wfSfag (oTTerer UMy CATe R T | ARTHIE AT =0 I
S AT 1 A FLA W @GR TR A} 7@ oo =71 e (Endoscopy) 3t
RN OH-E@F TG @ @ ek @ Iy

@ I (AP VLA APCS A T FACO UL Of WA A AR@elivy iw o T4, Ak
(S5 QR TG JFA AW AT T FOIA! 9, A7 R FoT (AT Ol TR
et T e 4w oz oF, S, Prited o Stewe “mid azd @ [@o
(RTF, AT SRR 2 wegara fofesst Fw a @t afetaiy Tt 7611 o7 A
8 SR SRR R aa @ JFesd Bt itz of 261, 3 &© H. pylori ey
TFAS 2T, OF CFA GAT T ST @it 2[wsif{ St 2@ 11 w2 o)<f @
AT g4 (IS I

(e) SOILAATGHZGHA (Appendicitis):

CoB B Teed e Jmces Bl R wniesiies 3@ Ats | «ft wrejte st
a0 A | WAMGCHT FEFwIF 1A SHAAGMEA 2/ @ @ AL Afeq
PRMIE TA TSR 27 G JA WY ST TS TBIF W Ceoisd TR e 3 317
Y, AW, @I Tepin Septsf 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| YTANMGTHT AT TAGE T AfS (6 @0 AT R @G &0 A
TR IS RO AT, AN T 4 J© A |

03b
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(f) Fhrafre
F G RO (ARPTcE I3 6 | AR SR deifon $E oiws | Ko e

R O AP, O @ FeiF *M&I_T 2rie a0 I | Fi iR ¢o{es 3521,
VA1, MRS, (AITh SRS, AN AN O, Sifvwl, A6 wigfo, @A G2 HIF
26T, TS (AR (ST, To-21 T AT, (45 IT 2@ T Tt Toxifin TopAsf (et
7R 1 TR G 20 S N W M @S - e W @ =i

IR & A SR €26 P @C2 6 71 S @il A 1 To ~f = PR G #fhe cofeet
TR A e FRAHT 7Y (A0S 2 |

I wiFre e w2l Nieg MHE Ay giEe 1 e 4w FH Fora F=rmel F |
6! T QR ASTF DG 2T (S, AR SN TS SIS (KN, PLAPTHS
AL IR 1, et e T 2Mr @32 T iy NS TR qAoAre T
AT AT 6 @ @9 2fstary a1 AW |

(g) A (Diarrhoea):

I e oree foqag sl AR 2%, O ©iF BRI 2R I 0 FACS A |
A I TES TR 20 A, O3 AT #&dl «re go FifRel 2@ =08 | TR
TE QN (72 (AT A @3 FRe @R AW, AR S S AR, @9 7_e 20 AT |
TE (02 AT @32 T e (R (7 1 @ Ny [ e w4 9 2@ @t wane
TS AT |

T T AAree AR 2693, IFRG I 29;q, 47 ProA =, Y2 8 o=l ¥few e,
(M02F BITl, 50 AeT, (51 I0T Aeq Tofy wrfaana Tomrsl | @ v @M L[ @
A foFwTe! (Ate B AN, P TE Bl A Ol 90T TR AT WS @Y e
R AT

vRe A o S, qAR-H01, (e A (e, AR AR IR A,
oA 2Ite AR (I @ @9 e Fiteg aes @ AT |

RIS (e wel (el cet T SiereifG 5187 @I IR FieTE S 7 FACS
R | WG AR AR AFCFe AR 2N T, ACFCEA AN AR I
T @4 A1 @ R SR AR e 271 [{ei ere Aferes Fpeee
JEIC TR 1 oIl Breiefed AfTre Freitd AE FWiefge tofd Tl A ©f (SE |

TS *oF TR T A GF0 PR TBie TR | OF 1B 2, 50 &N BiEq
THI-50, G- 5T-307 @A



122 St

Joi, @& O w[e SN fere @ R toft Fa T 1 AETd JIREI T @
RN N AR A O ZE: AT AR I A Q€T AL® @NCE AR
QGATS 2(F, @A A 208 FeNea Aeq W FA I 1, * @M 639 94
IETTS TF | @NF e iy ARRE (A0S R | TG GIF AETR 2198 Too
OF ARIZ @M Aefs AT fore 21

SIEI, JIFCHR, CRATBITSTRT 2fghs GiFiq @Il SRR 20 #I1Cd | (@6 B2, TRFAE
T AR QIR W e | gl @1 SiRApTETe (b e 82 *eid =
Tonf (H9TEITSS | TS (AH9TAITS @ (RI9IR RPo ©Ite | O gid TR Qe ee ol
(P P |

W@W

I (SN WK 2@ AfAFEE AR MR (of 91 AR_E AEiea AT
ATTAITS! (APBI (olIea foTe Topioe Fa 1

@) wgimd
Wﬁ?@@mﬁﬂ

1. Sfema Afe 7S I ACET?
2. SfemR & Ao e 2fS w2
3, o dmfeRie Ji?

4, FETOR PR F?
5. OFIEl (9 (F I?

oMb
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v, 4% @z A= 123

@)

1. foweTe wited o157 I <4
2. I AR &G (1Y

B st

1. Sfema c¥@ o @A Ui e Re dw I@?
T wel 2 (@
9, @F9 9, i

2. FIRIPE 23-
i, AIBCGITSC O
ii. TS qofere
iii. ¢°Ticas wrgeifafere
e e Jfw?
F.i8ii 2 i8iii
o i @ i 9. i, ii @ iii

foa TwioieB AT 3 8 4 T AT Teq we |
{5 T AT G TFCE SIF I8 A (TR JATS A | O(F AT ([l 2TTe I
CT 2D TR FFCST (AT A

3. NS MR & fSoifee oor qwR?
3, fooifim ‘@@ 4, febifss =
9, febifsm oy @, febifim
4, AEE @efo efewany afse “Afwid (Ate 23-
i, T3
i, e
iii, S W2
e s Afse?
(F) i 8 ii ) isiii (i Siii  (9) i, ii 8 iii
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(@) n =

1. ©. A Mee SiIed AT AN P& ACINANCE T FIBIF ) 4TS ©iF
& (T IR | THMCE ©fF (RBOIR &RA (O SIS I FOI WCETd qF&
fafie RS | GTEey ©ite Afera ST T3 40 AT F9E© 8 ({Egen Fa0o
]

T, (19 TSI AW (MR TBCGICEH TR FCE?

<, THACE AT @00 ! (@RIF? [ F 1

o, TR AR (P R0 ARG ALF A TEFE? I I |

q, QiREd AWl (FlF @ ARE IR G AWy 2 [Reswes&s
OO 7S |

2. IFA WA TF FAEE OIF AN MR P TS MR ATS 2o
T (IR IR Fo AMCRF ~ATel, Fo1 8 T I AR @ Fey FNiw 1 avem
TSWITegRa =FeIs 2eeT | fof Site ot et SfeTv diem Troedy g
A AR A e

F. TREISBES F?

4, SBMa & TSR SAWIT FI? [T F

o, TIFE AGK A TSR Tfewa STUIE Fie Hi= 54 |
1, TmHC SWTogRon AR TuRE 9|

oMb



doib

i SO o wfbemeriy T, I FEEE W0 vom SR 4R e
ffe AfAded oI g, WW wbee coufR g Tt o e v A wi
e W Y (AT S T o R, dien evge T < Sk Rt
el sfaere f6e o ST eigerE | WO, AR el St o T g
TenR smdfRei geg frem s )

few u R SR oS q engiter 9o [
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@aiwwvnésmwz

o Tfewm “faaeTg 9o 8 ermEEe! WL FACS AR |

o T 8 2Afa TF G FACO AT |

o Tfegw i @ Uffer “mid it elfFal 8 W ATRIEEITS! LT FACO AR |

o TARPACET TCe TeoAfre amiedfq «ifqazs 3t Fare 79

o Tfem A ¢ e smid «ifiaed 8 W3 e G FACS AR |

o ATAVCIA 4IFl 8 ST I FACS 17T |

o YrRVCT A e derqcd il s Face A |

o UM G5 ATCATAEAR A/ ©f A FACS 2/ |

o TfEW ATMETR S FACS AT |

o WNRCAR AR Il HI FAC 2R |

o T TAMICTA I I FACS AR |

o fafo qrei q0ea M0 I FACe 2FT |

o 7@ gl WFTEE T fefe e o fAdive St e

o FIVIR fwRfeT @2 @7 ANIGE RS I FACS A |

o FRAR T§ AP FIIFT I FACS A |

o ZEPET %07 8 FIE I FACO AR |

o ZPAIG AGTTEEIE (@ GF FIEFET A AfSAIfEre of s Fare A

o T LT FEOICE B! [earad Face A

o TV FEOIA I FACS AR |

o (FACHAEE AFHACEW, S, ToFifae! @ RperRifs Ida Face k|

o T LA (FIETCEHACTA PN [CsiFel F0o Al |

o AT ARICIRFOT FA @ T P FACO 24 |

o MG TWIFT @R T, TR, dforaig ¢ afedR f[eswd Face Ak

o PG PR AN TAR e FECe AR

o NS PR Q3R WSOOE A7 FEHIA 8 ARG AT FACS AR Y3
G ARAAFS T 6 2D [CeFel FAC© A1 |

o TIFST TTHI9 8 ARTAED Ao FACS A |

o ZRMAGT P AR G 08 O 27 G2 T HHS FACS 2 |

R0
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IS IRIEEET 127

6.1 ofew 8 A T

Al Qo7 T G | A =IO §iIF ABCe AE 911 SR S, (@iEigies qkmed
(oS fefe, €2 (AR o1 90 1912 #MfF | @ FER AN FIC AT MRF el
TR ACE | Al AT I I (ATDBIZET AFO® 2@ TME 1 @S AR | OISl
et iz 7o e it 5o, iffe oo 2@ GotE I 2@ A et
ANfTa AT AEER T4 Sy 2ee:

(a) CATBIZET A& AL ~AfF [T @121 G FFhS (ABIEETRE &FW
36ICe Bl @i T T I FaAed I FA0S 2L |

(b) &AW @ FCAIFACET &l Bl ACS AT i <z oo s
VI | GO XF G T ¢ Tfgrre wAlf 75 free =71

(c) A @35 JFesf vke | ReAFR wee RisaR == g =i
(d) Sfetmm @ I 8 berea fifee ot qccR |

QY oY (B2 Tfen SR &) ATAGER Al (Flm @32 Jreid 77 Sfen dqies
AR NEGes B (e A ool ea 1 Sfem 3 el sffereertg cire e st ma
@ dfea o 2 SRR, w32 wforad |

(a) TRIZ™F (Imbibition):

T AT I FIIT 4F & TS T @ F0od Aot oy =1 G @@ @ms=r
T, ST SO X[l AT S *5o11 AW ©FeT il ¥TF (71, @ T2 IR Aefs Al
G ez @ afsas TR e cepErs, B, fT@mifba— qE 23wl
(e fer) smig | @ oF= *mdd A qiE O (@ @@, KR ST 2Midd ool
Tegfoe T AW (FREADR @ (AGIgEH FAReL 26qw TN afFam «ifq
IR 6 e =0 € 1 A erees @t @S werew el

(b) 49 (Diffusion):

T I3 (9 [Fg o (e est O oy A= 90 RfSca I 1 SR 97 F@ ell
I W T8 | aF 2 iifce fog B (=re e fegewcta w2 o= «ifF S
TR IR | rFeE O w9 #iifts =fSw o[t «if s S =mge 33 coitet 1 @3 afsaes
AT 1 Gt @6 (oTe elfFa (Physical process) | (@ 2lfFF NG &I @CHA



128 TR

Q9 @M TG G (ACF I G0 I BT ATT SICE o AfFat e 1 @3
SIPIE @ IREEAR BICA (FICA! AWedd @ RS Tad (AF I q90gA AR
e QIR IfoIe 2eF 2B FTSIE W b e | G2 Y BICA (I Gbf6 @l
8 QIGHT W9 BIoid AL ol 519 956 (Diffusion pressure deficit) 1 1 7T
e fBfTe U2 FioE ivl qibfeq e ~Affag qi5fe @ite, qaF (@ AR @ (AF
A B (T 1 9T FAR G A1 (<1eel Fioca 79 i |

@L‘]WW

Pl : o AfFARF A |
ToAPad : G (=5 AM «32 =ed A @ARIET Foif |
(S : o Al 2ol Face wrew 1 o AMhre et 7S w2l 9 4 |

(c) @IfSH]4 (Osmosis):

aferae 1, ET6! f[F (SN[ &7 (OE! T (LA FER @ (SN S 724 HAifars =i
fofe aee, o gm0 poieT Ael fenfioeen T 59601 2 €1 @ BB
sl A erae e fofera wacd fefe 914, Szt td CToJte Sk R0 (91t | (&
O 2 O i (orEl (et FAce 21F? «ft aS i afe arear afew @ afsar Sfen
WG 2eF i a2d T @ A Ge @ Tl FfaTeR s iiree qOie
3 1 M 95 foF T099 B39 AW B W3R TRS 953, u‘lﬁt@W"iﬁT(Selectively
permeable membrane) Wt el <=1 23, OIRCA [FgHeE N2 4G IR g AN
TR @ | GF2 B R TR G0 (07 T0ed @0 G0 (Fascew “wi Wea el
T4 T, QRS OF 9 99099 39 (A TH 9e0ed @Al e edifze 23 wikeee
(RO W (S T ©IF 7 TI099 G9 (AF OB T09d Gd i adifze zeas
wfonqel effeal q@1 27|

@GWW

G : (I (AF (FIE AGHICET AT |
TP : TS T, (GO, ATGGH, #fif, fofel |
AKIS : e e SPIEeRel IMe | g 7R (Gt Sfonaee awid Ae |

QoMb



@ Az 2B

6.2 “if 8 Afq® w1 =R

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

(a) =if et

A Bfen o SEea 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 GRS @ S (@riore Wi ot orst T S 7 @R
O AR 3 F5a @1 A AR G (1 GO i 5ot 915 I R A

@ 6.01: N C*ifwe @ sifFazA

e T g @36 T =R S =1 @ GivT T B o7 e =ify Er
RCS AT | WD (AT A ST ¢ Jrofw & @« et Fea1 g T
(/TS AN I FHH (Cortex) AT FCH | @ IEHBE (@R (AF (MR Gfoxad
(cell to cell osmosis) e I 1 GBI 7 Toses 8 Afve 2 »fsaza T4 T
(Vascular bundles) (9tg TR 1 21 G A2 T (AR I ©F TN Fa9
TG TARR e @R AT s e<ifEs 2cs A 1 qeong Aifq [Kfew =ri-ar 2w

-39, GRRGE- 5T-307 @



300 SR

g srem otz a1 @ T @ 96 JgFS afFw IS F@ G 20, afera
8 M |

(b) «ff& =11 Cire:

wfapies Bfew fiferd el g sifawiet e ==t eiiget 307, 6y #1199 FEw oy eehifye
QG 1O A TAOIAT (1Y Toier Qg (19 oew RRend vie a1 e o1
i =7 @ ReTa | eiFet eigiae 7o B 3w A4S, s oiRe 8 Afew oirgety

fAfpa iigd (Passive absorption): T ¢ ST TN TRIZH ¢ wforad
AfeTR 7R CIEs FF, @I [P 7 araem =@ 9

FAf@a ¥t (Active absorption): AT ceee AfFe w19 +Af{AZTT &G (@I TeAY
e «fee arem 23

6.2.1 Sfetn Afazs:

e stz <ece Wb @ i AfR ¢ W w 717 G AroR ergege MR
BAECE R | AE! S, SR (SRPTER G A 3R Af s 711 Sfema oo
CITe 1 eewe B, (e =g @32 ToTe BILoT e (T Bfema sirer (stftg T I
Rt <IFet ST 1 GO AT A (ARt G AW avgs T8 1 2vge W et
ffon warer wfiaera wiflg a2 I @AW )1 @ 4w TR FreaeE Tigw
gz =7 | Sfeme ffen tom @t i 5o ey [Roidte fice @98 A veioe
I | Sfemm e Miea @it foes e, B sierfie @i Soitae facs «=e
e RN geer e AwidEE Saiw 3t o @ e 27ifds =@

e Affazee armAiTet:

e O GFRT (AT O T (@] AW 9SS | Al 8 e e vasens
e i <=1 T Tfem S 8 4w we Ao it R @R [eE
IR | A2 AT @ AT swief Sea dw APITe T ETEE SR R[isares
A (e =@ g #Af qRe Afe A1 SR 93RS | EE e #if e «ffe
R (Niffe 2w AT afeam FEER 19 W wREw e GTrw 32 4w
@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 (S FIwee T4 X O Sfetnd T A«IE0 | q&eg <@ T A Sfen
QIR 93 wore e e |

05b
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I AfFaza 503

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

R Tt WioHRe 8 Fio TR [Fght 4Rt (iER | wfenae afewm Sfew =it
(A P e A e 0T 1 FECRIE AR 4o @ e 27 1 Airif Sfgn 1t
QT AT AfFE Affe eima a1 Ty v E S e owfS 2 iR oS
TS et @ T Swer @ifdre coivat [relfte wice Ak @iae fooser +if
@3 HAfATe BIge e ARAE qUFE@ @A (cell sap) T GIF AR T (AF
TR T R G2 AT eI (@I (=T o Fe |

(IIRACTT ACARA (Ascent of sap):

T A ¢ Afve w119 ceiraet e @ ot Rfew afeae e fier ew Toieaw s
TOTS AT | G AN (SR #A1f Az Fore AT | (@ s gert ot
39 T, THBTe et <A ¢ e TR FAE (A YER ARRZ P T @
TR AR T (A AT (TR 1 @l 4itst AT, o @ arwet B Tepif
A q2R W =9 CEe @ AR el gt At | AN e e s ae
e s Sfone elfea FIEN @ A @10 W1 @ @F @ ©f 71 oiF
AT (I T 1 I (I (AP (@I N1 @R e s 5o10e 510 G =
iz fBop T @3 Fed AR T @@ oo @A T (i

@aww

Fie: Sema 77 SraErm I[w

TAFa9: Peperomia Ofén, «Ib (I,
Al @ SPiFIae Jr =11 Pifer |

wfS: a3fh e fdg #f i ee
IS 6! AT A A I e | TR
@fB el peperomia Bfen GIFeItd *=i2w
9 @ TP ACS Gi7 AT | @ G
(QSHABIE FEAT YB & (@04 WS @R
FEH (AT &fI*o T S =18 |

qfew =ifq

& 6.02: TG w51 o A9
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6.2.3 ANENFACETC Cesifre mitdq “ifsaz

(OIS AR (TR (@ Tfon afogas sfers A a2 331 @ +{if SREw erEER
TGN oW JCFF WA IR Ao (g [ 1 =il ATAreesme afew « «4f
TR I | ST THAFISTS (FALEE Y (ACF /S CO, G Wb (AT /S #Hiferq
Fferet LIS AW B 71 @ Teofw Ay Tferna f[fow @ 5= A1 Sfee
A @FRE @ U IJIAT I P AETR ©F RAP FISt SAAT efraea =
@ (A1 @ & A9 TopP W SRS ACF, EIoeen Tfetnd [Reow [esw aiers
A <ite 1 R[Kfon ¥01 32 e wols s (i =7g), T (S @) et reotos
(TOPHR) @3 W TN AT | WA G R AR By AWy eI
Sfgntcea ffew o +ifaaifze =31

IR P “f¥92 (Phloem translocation):

A o1 R ATl 7 (T PR G I AW 5A6C G0 g 8 IR
AT AT AT | @ IIE6 FEAGKE ove @ AE 1 FE HAffqzw
FAMIRA WP PR | SN (@R @ e TR WIENIR GR GFIEITIR
AF | FIENTR o7, TN, GREN AEAFFIRN 8 IFHHFIRIN AT | Frowe 9
AT FEFIRRAT 8 7oe ABE THT @17 | ARSI 9F 3’7 M 9 58
2 SRWTR TR Wret Aow S T | YIB! (IR NS W AbKR(G S
R 2@ PR Ol WFR GIFY IR | 9T FCE AWEY AIEE IF (S (AF GG
(I BE6e FACS AT | MOIIE @ FTHITANTS FAS A qemafae s o 2
T (25 7T, ©i A 5ebCe Y W06 1 QoW AN PN N AW, SR AW 5ee
QT I

6.2.4 0 (Transpiration):

S 2Tl G T T4 TN T Sfew A4S @ My ofF erareEy A coe FeE
ciifys siffe wfs g o Tferns f[feq tafke skl wv I8 27 @w=@BFH6 =i
et IR I T I I8 (@9 T I | RS R Sfew (@ W RFogw
AT S I ACHF MG APFIR AT @F IR W, CBIR W A IPITIB
dfeal @ FEB O IAFAT WS (ST WHF TG B, O foferes «ma foq vt
oY TR AR, T AGTRT AT, (SR Arave 8 @B 8w |

05b
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B oA 309

(a) == E" AW (Stromatal
transpiration):

fret, Ihs, FeE IS e A 7S
THRIEE (Guard cell) @E® 4F =g 7Y
T | AT HqTY (9P stoma, IR ik
stomata) I\ (TN SetAw B AMeR P

90-95% T AAICKS WL |
(b) Fefbgsia eva (Cuticular B4 6.03: w3l cdrEn @22
transpiration): aF Y Aay

Tfema dfRegee Roiw o el A g
A et wigmd 4t | @ TR [Febea I [eflien on s g AfR
AP T2F @ | @ i eehene aramm a1

(c) o= &t=WA (Lenticular transpiration):

B ot I o ST A (B ARSI faw S = 1 @b feeta
(I AEeR Aftere AT R g7 g oy A IRw & aw ) ae Eeee
AW <A |
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TR T SfEwv IS Wfefag A I8 T AT @ & B bie A eifEe
¥ | @ &fFAD TAFE AORER T o | Ui IBIBeiE Feorts Sttt a1 31,
AT deRT ' TIEAT ASTT |
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(a) AT goiTT
(i) SMFY@l (Temperature): SHANIAIT SIS FT& AT A8 GO IR
i Site #fif e AT “AfSe 2o #AE I Avane effel wRifEe =¥ 1 St
I (AT ATNDCET AR {ATFAS! I 24 1 T AT RS GOoF 2 |
Sl I O Jieilie AR atmee 298 I T |

(ii) =i wi@et (Relative humidity): TS TATIITHT AT @ IF SRR
YRTFTOR WAfeT TAT AR SHe! I | (@I G0 GBI IFNSE &K
TARQP AT WGS AHF (FIFIOR &) ©f N O #IIF | T I AR
AT CGS IFNSER I RTFTOE &y it Fig 2o iita | Aesifrs oiws w9 =6
TARAP YTl R @ | WA Awel I AT TR TF @ I
@R @ AT T I T

(iii) &M (Light): SETw SHARPSTS siaey Y01 I, T 0T I K AT
g TSI Ay I AT G2 &AfSA I 20T T | AR SIS &G AT
TIFNRS FF-IH B | T TR RS GO1-AN ICH | WAl Sfewumeed et
IR TgeRe A AfFTE Ao T |

(iv) IFERIR (Wind): TWea =0 Sfgo slfveed Qg B 2@ ow, w0 @3
AT YT FACS AUTT | I YR Y Y A A (77 O @ S Wi I
o 1| IRYLAMRS T AQYC ACAIS W R AGICHST BIA AT 1 T &fe Qe
GNP YA (9 | I I AYSAINCRA SIS ST QTS OOy € |
IR IS ARSI T8 ZHT A, FCE 2T [ [ | SR IRGIA I AT
JIRTeRA i I AN G AT TS ([T I |

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

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

(iii) ATFEACP AAST: AT T WS IC JE ARG T ([ W | G IS
«q QTS I E ATIAT K8 I T |

(iv) BfETaa AT AT AAO7: Sl € FITIR Tfgta AT WS <A I (AT
AT QRS (0T I |
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¥ ([T 0o I IRCEF IO [HCe A AF 1 @
TR 53 @ 9% @Y e =@
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(a) 537 Sfewft s’ Stew 2re A |
(b) G I T OISR (I0H I FACS T |

AT G316 GfS STHEAT GG (Transpiration is a necessary evil):
TR JFF T IS e [Nz dewey (Hreres I T 4 W @
Afeaa Tota &I Tfen (Sitas AP TN i Foedier | eitamea e
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TR B #TC | @2 BIes ¢ Teme Foca og3 i Aif @z e #/=e
Aol +faqifze 271 « Bitg Witfe 20 #ifF CiRd I TR G2 AW PO TS
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Tl AN CATCe ARG 0 | B 2T NG Afofze “ares M e wisie
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facs, fgeed 2 efeafs Sfeme 13 ww TosiR Facers U By wAsiR gfiwls
TCACR | (TN: #Af NN (BT AT A AT 2 @ = Sferma &= A <<
e B ot e | @ e Sfenioe oy 0© At | Mfbte “Afe wi6fe e et
I T g A =& 0ol 5T AT | @ TFRAE (@IS 2o e G I3
TfeTna siet IR (MR 1 ATMCAR TN ATHSAT HioA Bi#f Q6 =03 1, T wfozd
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N | RFTER ReRAiteR & Reeit It domace ‘aremiy %o’ (Necessary
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6.3 WFIMLR §8 A=A (Blood Circulation in human body)

@ QIR T 1 TSI N e 318 (R T4 oIS = R (I SfFees =R
Ay BHAMIT FARAR I | TCE (MRF 19 (I QI @32 TN ATF | @ STEF NG 7§
Afefee ¢reg f[fon ool 8 Tt 5a6e 309, OfF T THIZTOW 0 | @ O 2]iR®
P TGNL A7, ARG 72 F68F I8 Wi (TR T I (AT o) AT AR
|

ATRMR TR (991 e g FTAfER T N AE, FA 99 AE
T |11 @ FAS LRRAOUCP T 7o W (Close circulatory system) I -F | A0
R 78 97 T sAfqEeen s Wg @ R 31 o e I Wy w1 I
LIRSS @ R AN @ [P,

(a) 7@ TR (qezR [fSw wret fiww coffez |
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(c) =8 ffen wrel sfaamd ata go Fefire g wIeT | S StEe o 98
AeAEAew R RS 2we a3 e BB AR

sfaagrents yrRee 7t S o F41 2H, 7 A2 " (Blood circulatory system):
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(b) T893t (Blood corpuscles)
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SIS TR @6 I, O M Apie<eE e 7w B afimhie wiwlq g
R GIR MG (Thromboplastin) A Wi tofF 1 @ W T cAifon
(AR Qe 2fH9e 0@ g ~1FFe! TN FeAe (fb- FRiFgEEE
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(d) SITAT TSt THE: RI TG TEO TRASH Awiire 2= | «Te I f[foq
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FFTA (AT T | WDAG 8 TIBIee SAMET NG T8 (T @ af sty
! I I

(h) 8 &6 Y (WZT I A (PG (AT TIPS T TG 4TS AW FF
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B B,AB B,O

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

Tt ARG o1 T ARCS SR 0 GroiF RS I 7 Yo TR I 7@
fAte w1 ama 9 2@ TG 8wt (universal donor) ! AB FEUIRt IR @CHITN
YT 7T AT FACS AT | Ol ©IF AIGAIT TGS (universal recipient) T 2F |

iy DRreTReE Ao segwre! St o F@AACT (Tt 47 G5 2Ty
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6.4.1 2PST Ao
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6.4.3 FEQIRR? (Blood Vessel)

@R AR oo Mn 78 2QifRe I Awifere =7, ©itF FeIfE I WIS @1 @]
Afersite TRfie @ ¢eed [fon @t 78 e =7 ¥R oeer o o (/e R
Zefis P oot oo, Spfe w3k Fite ffere it At weAif foa @ma—
g, Pl @32 e et
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@R i T 98 e e oot (0t gt @ wiet oiwd BBt 331 @7t wfem
TR AT (MR RfST At | PRrajeet g meze [fey =i (s @ e
W aR G TN SRY A G 7 1, Seiferar, resew Rt qk =R s
7@ TePie e oot e aible gwfae seet fom veafif¥6 | fRae abia o3 =g, 3
s 8 o9 ¥y | qve Aifereid 9IR BeTl qar MBI AT | FAF (AT
efites w1 7ol o R i S SRS HRTTw 78«43z w3 zefns
I | PR Pt Sfre T 38 PR (AT &I ¢ofitg h
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(c) =% wifet (Capillaries)

cAiffrogre REe Wee! wife I/ F@AIe (7l IR 1 T3 LS wifert At LA et ceT 1
QY G FroN (N G THME Faow AT T A AT I | T (oA
MR- S W S0 W TR O THSA (IS Afers Afde o7 a2 arees
@R AP I ;A1 G 2D TOFe Sea | @ Areet eibia ov I IS
TIPS K g Jio AT (@I &A@ T |

@ 6.16: VTR 7@ eI



pas LRI can]

@‘QWW

Jie: = ¢ &g Wy sl 9

(a) TeoifE @ swif*s
(b) TR i

(c) T aFfS
(d) &t

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

6.4.4 S8b61% (Blood Pressure)

WA AN (NS M @ 511 A6 2, OIts Fo1~1 0T 1 Z7&PAeeq Aeeeivs A Frovre
TR {NWR N FIHICT T 74 A 1 9t eiere siof (Systolic Pressure)
30 1 TSR (2Pt FReTE) aoTR A CIRFEHIE SR FHI7 FIGE I AT |
OTF TREDIEE B9 (Diastolic Pressure) IC |

o F@b19: Pl oma we, Affes
GG NEF o 781+t (Blood pressure)
At 120/80 ARG Timw FrR)
FEOIACE o YW Trwd T/ 21 2w
T @3 faSrfs fagwe | w6ed T oI
b (Systolic) 1 It I9 @ W=
120 TfEfGicag e | fwsoite erRiehife A B

(Diastolic) Bt*f 37T | @3 Bi=ifox evf 1= 80 fomr 6.17: G 31 “HerT o
et e 1 @3 o1l xefiess 7t Ree IR s sgifete S =1 quae
TR AT gufare qt ACArS 5o (Pulse pressure) @ T 1 ALRTS PR

oM
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e A —

G QYo I&HS (A6 O TN W &fe R[S 60-100 1 2o TS e
TR I M 401 AR (30 [ T I PG (Sphygmomanometer) 3t
el RS e ARITY FHI7 WAl T @ T e eres e ¢ B vt (e
Feotel e <4t T

@QWW

e g (oINig 9, ©fF, @It @S RSt AT 249 391 Fite aFiE 2|
TR S G ot F91 (@I RS 7% 3R 57 @9 ¥ @M o
[RA 9

% w617 (High blood pressure or hypertension)

Tt WIS AT WoT ROTI A1y a1 7x 1 el Ry =pey e fReeiies w1 zwee
2020 JTE MG CHIT 8 IR (WG @ AT ROfT @ 7799 T0E @R v
AR CPITEICS | STt RIS ATrd NI ST | JEAT G CHILFT Ao
YT FI9 R T FHIA |

TH T F? TS AGEE Y A @ 517 T =W, OIS TWoIA I WK
HIRTS (B [ TGO TH FEOI1~ I T | GG T N 0 AGAI©
iR et 120 RfFRGR sRme s 32 sRIESTER Bi=t 8o fifEfbR e s
Tars Ffers Tq RETT €41 201 99 @ o191 I Nafefg 20 O aIwet o
T FWoI° 0 A |

T F@bt FRT IITA: I I N TH T A ©IF T TH 1A e
T (¥ AT | RTINS TR H{IWGE BT (Tension) R (OTCHT ST AT Sreg
TR, SItMd TH FEHI7 LGAF A (Ml (T | (MIRF GG [f¥ @S (1Tt beat w1
qR REE W @ QT 9T 1 SRR TR SRR @ @EebaEE o
Bfo2hT AT O B MR (AT | I &oTd TN R @ (Eclampsia) FECa
TR 71 I (4TS A |

T FWGICAT e NP, R 07 T coimw e U w41 T T@pitsis AR
T | GRICT @IAF WA (I, M A 4, TF 4TS T4 8 U (@I FA6 CHIAGHIAT
THY | AT AN @A A W 7 9IS | T TIBIT @ING ©ICeT T =W N 47 G



SER EiEITiea]

sifeiea it 2P et 1 e Vol A, AW 50% CFCG TH TGO A (SICA T
ST 9T A1 ST CRIF I T WIIT T AT g I ST AR |

oo T wal: wevisl Wow 7w 9 R T frow wevte s = 1 Fbie AR e
@ sEe e Rk sREet Wreene cet 2@ 1@ AF0e @) FAATF 15
3 20 RGBT R4 @ w@v+ ffa <=1 et

@) e

Fiex: FOIA T (PT*IeT @S FCA COINE IR FIb1°1 I =P ToP=iIoH 11
Prefiram | et BobE/eReeE) | W

TH IO AT TH FWOIAR ST Db T I -] WSAF T&JH
41 Bfte | (vRe o fiamee (e Wiife Ay Tt 1 IR T4 AW | siReen
g AT (AF [T A NS ARIET AN G o (61 717et) Ahewr Tfos w711
A opis el T | T FEOI AT W AU WPork FEHAY WoC© e, T CRE
e “ifafve |

FfoRAATS!, RPRY, I YR @ICIF PIACT NIF FEOICAF Nl I 20O 2T 1 NIB!
@R GO FACA, SRETS AW FH A6, AT I 7179 (S Iopif 7w (e
BeICA T FWHIA CUITA! W1 FWHIA Y7 @ 2 eieiEd SR s At @ay
(IR =41 o |

6.4.5 (FEEGAA (Cholesterol)

(@FIECoFE QRGN (FIETEPRT (Cholestane) (ATF Teow @< @1 Swwdfag
gfde FitET aft G3fs SFgeS Tom | (FIEEDE fFesiaba S sl o T
T 2]R® 21 76 o7 @7 Tt o= T

(a) LDL (Low Density Lipoprotein): €T3 WA (JIAGoR Il =W, I
«ft TETT IF AT 1 AGFTS AN I 70% LDL ATF | IRROIE @
AfRNICAT Ay 7t T
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(b) HDL (High Density Lipoprotein): {3 JYRI® ©It= (FIEHS I 27 |

«ft gmares Ife s

(c) QiZ-fP1AIR® (Tryglyceride): 9 (PIEEHFE b RO 36T ey w2
qTF |

fAeee Tefice 9w @IEEbaE S SN @RIt 2@t
FIECHAE 4R fferce/ b

LDL <18
HDL > 15
Gre-fpage <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<PHNs aiFrem qq awag
STRIAIRT ATEH 2 | FHST SEAIE a1t 57 ol 26 wuface Mo e
95 WG, T 2efis v afFree «I AP A1 AT HeaTs 27 | TS HADT I
SR A I I AGP® | @ GPRATE A (Angina) T 2H | GRS 4fog
N @ 5K ol 20 TR AL T (A SN IRCAAT AT oy ([T
qA

RECH AT It TasifRet ¢ AR

PIECLRE (FRADIF (ol 1R THF & IR &fSS @I oWt (Permeability)
fr o oy aaim @@ 4 e @) TRMERT &9 I[N G UGS 8
BERITEE Cofdte R 0 | WecEaE afd e 8 fres tefdre @IEenaER
RO g TR | (FIEEheE e ot e 1 SEitees SHfRfers sIvee (@Ies e
e fobifim & tofa 27, ot wga Ny fefars i febfim &g sidea o Afde
W GR IR T R QT (@IEEsda Nat (e 5ikce w1aw b (9, S,
@R () it TS W | JFIIET ISR & (FITACHIA AT | (2R &1
AfSTRY JPAT MR (FIEEA AP Ties |

Fff-20, BRRGM- 57-307 @



se8 S

NI T @ T THIG (PEACEETE JYAS G 7§ A [egeeta e
QTS | (PACERE (Gae™ ey T e @3 @l I6 il ae IPpred
WG R (ATE G=iee 20 | PIeq0T (SIEEDEited Nidl (@S (It ©f seifed Ncel
PreafEite ol W | (FIEEDAEE @ oeine wg W P6fEE #iiAd (Gallbladder stone)
T “Afafoe 27 1 TELy, @FIEEERE RIS {9, Fws, wEhE defe woe fFredferm
AT 0O AL |

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

T GPAR PR IR AT FiES 7 I Beoy w1 FTIR TOIR R R A
e J0O (@RS T ToH W T T 4TS (LR 0, RIS & A |
T (T P SRR o ST M 6 OIRCE (AN TN I o4 1 L
GPREE TSINE TE (I T TRAMA I I AEIFONI (e I G
qIEFT TRAWT I @TS AT | FOERIE 6T FAE &0 T8 @ft w78
TRAMA-FTRIT SRIefiTeine qafb @ R e dyive @ Tt FE TFre
T O A PR | (TR FYPIAT WO AFFEE QoS T, T T @ e
@Y I, T TF T GRG0 W | AGFFT TOI T TG IANCS 7 A
P AICST (G @ AR AT [(SH =T (AF AT T (@A AS Bi
SRS TEFAT T | 4R DI (R T (=I5 (RO =11 0l mey ot e ity e
AR G T 2@ T Tore iR Ry =Py Ao et wpEie adreiie
AT SRR WICR, T @R iR (F° TSI ALy (it W1 oy wfe
QR (IS T T S G WG FBAR (1Y IR CYSIPIT N©IT T,
@t efotany oy | eik Ferehrn were I Tems [foy @ridRY o« Sigre
T | @ ARSRIN-IPART TRISiIFer e AR §F 20e AT @R At af
T @S AT | GONT AR fo7 A7 (IR ain aifefbaR =reie wiw fewret =t
FACO A @ (A 779 | O FTCCP N SPIACSA AP TR OO S AN |

BfRee : TN ARfET T @ @t 7T a1 o 93 @R ol e Face
AR Q (&9l T =1 78T | ARAS FT (SR @R S eferioTa
TG @ (o I Tt 7F, O AFiarem qpie e foger a1 a3
fereraae e BResim o (e 2R e 7T T et A1 SR ISHIA GBIl
GTPeT TeTer QeI SFewE dfewis Tt /I GR (T I TSR
FETATSITA TR (FCRINT JRT &R
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BT Az see
6.5 T8 AT IIIM® @AM 8 dfoTiq

VLA

T4 FIRE VAR (I G0 7 G0 49 I TYANZ % T W [5eat qrgirs
T, O ST (R R TR wioars 27 1 T NEFRGTH g, FEaE
@RETT Fepifn Tl S =W, @YEIE G G B A B T 1 LT
T, RIS S0 FEAR (coronary) AR MYl ([FTT TR | Z&AS I63T T4
TRAEE @R ARET g adie AfSe7 *md wefem v T onzg Ry =im
Tz 7w | e 1w Ao a9 &) adie oI geueife afEes e oS aeiee
T Zefer foqt edie TP QTR 1 QER N0 e TN B SO T GADE
IS S T 1 TE LS (1 QY6 WGIBIF 2 | TOAR AN G WIHIE *Y 40-60
T2F I EMFAL AFFS 2R I, WS FNE SFIRNE @ @I AT 2R |

& (AN MY (MR GG (0T TS T TR | G LI Nl SiHfere Ao,
< 2t forew #pifSer Topifn) <Aew, ST ST @I T AT T T T @B
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 T, AT G Bifie 98y (As1s FN@ 91 FA I facs A=
TE A @S A [ G N N @R AN QS B I @M 5T
QTS AE R TE SR Bl GO7 FACR I T© M ¢ | @M W &t QS
TRIRG ACF, IR OFF I3 (@I J2A QYR 2T WIHE 20 A | O @oN [5g T
GOIF ATAZ LA 2 I 1 qE BIREBA @ @I SR @ T FAeers s
e Fitg @ GF-ais FTe 2[@|

Ao T IR M G SRGEe Ff I IO OUei FE] 20 S TRIET
A (ST TR | FEAR A GF AT AT | @ @ (/F vee =0 g
T (T ven welE, [0S F0IA fAmEme A W @ gwA W I @2 e
I FA A I, AW HAfIST T, I T 8 WS @ @ et viEgg
JF A AT, Ofet ARIF, T A, FEOFE 71 Aeq Topin
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(b) 9G4 (Rheumatic Fever)

GRAGIT@ (streptococcus) TIRICIT N 6 P e, TIHOTE AT
9, BT Wiz WY NG EPINS (A AOGLRT TRy T | YRS
RRPIER @ (@I AP ¥ T G (RS TS Twieeps), [{eg I 240 iere
T 1 ZAS T @ (@I AferT WeTe e =W, FLAH @R ZeRes Sl A oo
AT Y HoLTS T | T S IARLOIT T A T HFA T Al qR (MR T8
2T A T I

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 TR 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 @R NS I | AS DT AFS (REEERMS 2lS
T 71 R e Fafreei ¢ifvBifem A@m -l @e

ZefAere P AT T

TR ~RACS YD 2eTF st (AR OIF TIPS e T4 T I 9R TGH oK 78
S S ST Hate 0P | WEa AD-TAT FHIACEA P! ToF® e~ | IqIW
P T T IF GG (lifestyle) @R 4y G AR@IEH IR 1 A [T
CoF 3 HRETSI UM THAES SREAE JI2© I | TR (FIEE6I Feies Fgaifee
AfeTwe! S I IRET FS I AF |

T CRT 8 (Tl T VA [Fane e M I e Ko T
MBI FFRE! TP S G &1 (oitee o T Ste o =7 1 Feiicatsa
o WA T e Rafear #ficm o e sret zeeeife WS ww ) e
4wy TR e 2ot PR T I GW oI AW @ (o, BF, wfefie
*Iq AT @R AN AW oz, dfefrn sfafire w3k 2fo-veaR Mg PR d9w
#'e 41 W
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@aiww%mwz

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 NiET FI-2RT AfFR @ PR [Rivwm 3 Tae e

o WATOCER @I TTH, I, &f Sy ¢ AfSHRT @ Yt FACS AR
o fasgow s fefe e egfe fdfa s=ee =
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_7.1@%@511@?[1%1?{7@

R S (@ SRR SR AETFIACERS (Photosynthesis) @3 %39 (Respiration)
wrere e vt effeat 1 e 2 gff *1RwgS efewa W Sfeww *yta R v
e | 92 effgwr 9t w6 armafae Risa g Sfew Aerestsd afews w5 Ay
(ATF €O, AT T AR 0, G FI | THMCE ¥ ST & 0, &= T @R O,
i T | Se™m TG TSl YT (SR T (@I RO et (73, O Ao GHINio
8 HAfFITS IS AT EBEER (Lenticel) NN SIS, FIT TIR-SIHILT 8 TG
PR RIS 96 | oI &, e @@ A 2w aE SefRfers AeeiEwe
A 4T 21 AR Teifre e Giew g we o afemn 9w W)
SRR 47 G ToHe I TIR-SHIZS T g &L ACAIHLCHCT L LT,
IR GMA-SRAFS SHE ¢ T TE-SHZT TR “Afe ey AT |

L
prn)
(Bfgn © )

\ CO,

5@ 7.01: Sferaa sy (e

ACSA @M AENFAET &fFNT AET 1w I A, O} e 7 Seom
T e WaRifE 24 9% o afen Fafbe @, T Yo afeTn 14T vk -wwmie
TR TAMA FeTCe ATF | Q@ &G I8 A=A 6 Fifacaett guiest Wees @t fcs =iied

Tfon oir “fa™ (AUF WS B AR I | SHwWa et @EdN Ao (AT
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WA [ )

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 QIR FARTRE ToAmIT | (A 21N S e =Ie! IBes A = 1 WRmeR
IS A ARFE TP AN IR G2 S T@ NG ART AT A0 (A7 |
I AT A AR AR QTS (S 6, T ol @32 =g S=ow =1
% Oi7f (L TR A0 IR TSR @ @A

T e @R A TR Wy Rigwe e 9169 viR-aize e Sy Seoiy = 7@
TAMIAYCNE TP A T 1 @RI e e = @R I TiR-w9ie =0y
@ @ offe T afEree a7d g3k ST TR-HIZE T T4 7Y, S YRl
1 @ e affe AfIied AT IF SHCREE A T I TS e
IR *Yr® ST 4R IHT TIR-GHRE R e, Ot P W1 R
oo A AMA-eMF GFIH TG qR AT MR &feld @I v sifire
7Y | P wee Rigat agew:

e RlEeg I CREERT  Afy f§

oy @fdre (ol (SR &Y e d7d @2 Mt I viR-awize ¢y
(QTF (@ FA002 T, ©f 7 A AW ATF ({06 A 787 77, et 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 e 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, I QA SN, Rew, YA A
B, IR A I, TP IR TGRA |

(a) AT 8 PN (Nasal cavity):
WITerEs AN QLA qIN AT A A1 9B
TR oAt waPes i faqraeiia o=
T A AP AR (@A g7 ol A 7o
[ AT | G RO @AY 92 TS Tire
I, T AN A 9% 1 i aweeig fkfSe
R A G YR TR ISP TIFEH
2R AN I T

ARTAY ANE ARG 9R P e e ge 1 @i sitent afbie e «ft
72 O RS 1 @7 AN O SIS aR PoiRes ot e ehgeaial @i sAreet
i A e | ST Y- T e [mwia (e, @eidRnY qR Sikeat
QB ©f @ @A R PHICS WG T | G Y PAFET At FAI17 7S 5y ~Afstied
fofel 203 A1 GRS YR S RIS Y AR e T ST fegh! TR @R WG
T | qF T IR SIS Y POIFET AR I RS (@I & S F0S AT M1

o 7.03: AN Q@ SfEREE

(b)’ﬁﬁﬁ(Pharynx):

T T T RARET Pl @ qeeifs (it W, GTBIR et e e we
(RF RIER ToAfRer e «ff fRrge 1«3 Freer s Sefier @t =B forim
WCol weH e, GBI AEferl (Soft palate) |

Ay G AT AFAYEHACT AY OB AT PDIRAY I FCA M | FCA (A A
W TR 2T 20 SPICS AN 11 AR TN &pF wAfeied fifveer s e
TG GF AR JFHS I 1 T8I© Tyood R RISEa e wieifermia Tes
GO TPF WICR, (@ (@I WA FRwE @ e |

(c) }9¥% (Larynx):

@Bt *f#feeTa faes @R Weifer Toite wRfe | =eees v QI 9fo ciff s | @oe
(Vocal cord) 1 RAAWR TAE 93 form wigfen vt @R Ot ofert
(Epiglottis) JCT1 %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
YIETCS 2T T | YT-LRT @ (I BT (R 1

(d) ¥ (Trachea):

«ft Al AT e<Pe @3B Hieit 781 @3 TS erae e 9ot @ W v
fog 7w foies fofca veteet foeg 2 4ft <igeeera 1% =, @ojeen gimife | «e eiible swsea
el IR ogelifR @ cifft e e «z wrere Rifl fre @tige 1 @ Rifits
TH NS (P ACF @3 foer fam Ay wr-Aned @ YeEfER foew M @i
TGN el AT FACE ITH A CIoYLed G e IR ([T IR (F |

(e) €191 (Bronchus):

eI ReacEs TRt (e ¥F T TRER 6! R P e ¥k Iw e
w5 i o8 21 @ RET IS AN IR T FAFET A I | QYT IR
(4TI JPT) A AT 1 TAFET & FAT ST IR G6 WAy Ar-2ArRm
48 201 QI TYGFIN *1T (bronehicole) T | ATAR ASNLIAT "IIWT%?W?_{{‘?{ |

(f) T (Lung):
TG PITOER AY FS | IHNRCAT [O0d JeASH 92 A 6 o1 wPee |
af6 T Ol TN R (P, OIS FH A0ed | T oo foq NS Gk AN

RIS (AT I
o sreTE |\ B EE L1}
wEeTE '
TR AR A

fom 7.04: T W ARE



S Giafeeats

T PR NS KOG | T 1R OIS gfal A A ey wige 1 7R oites g 9
&31F 1 oS 21 0 YRTISH 5o TR PIIFEI A IHATAR (@A T8 77 1)
TG TRY PR I I, TH TR Yl ¢ Tl AN | IR 30
EREfSGERT (Alveolus) | IR F&@ F& TGN *RIATES GAFE IO SIS |
AR frca Ay TR RS Tremre FEre #Aitd | IR Ao wwa e wge
e &fSfs argafT et o siftrafSe | Iy et FE QT @ ot FE
@0 @R 2F WSl Aegloe 271 IR 8 tehe A AfE e sAree @ @3
fooq faca =uisfa wmiv-2mi <6 |

@ qI3 ey

I& : PIPER g ae e Bfee w41

(g) =Wl (Diaphragm):

THEIRE 8 TR PATIIRA IfFRgE sIies Sgsr I 1 @f (TS SWeRso! efee
ROIT WO | TYORA FeHHS A v e FiTw, ©X IHorReae wwe I w1 «ft
e = BoitaR e Bw g3 IF RIeIRE SR Reea e | NgwAr eyt et
T B! AT |

7.2.2 qEAfeat

YIA-2YITT TSI (e AR e (U, &) FRME %01 e PR foeg
oo Torger gl e et Aty seve sate «ita 1 JrRke Treet e e
Afoifere 231 Jalke Treeia i PremiFaa Tt ¢ Tt Apbe 21w
ARl (NIHH TAte (O I @92 THAIRE I® 2 | THAIRCR Ao (0 ¢
B9 SN A, T TP (OO IR B1#1 AR I B (5T TN ¥ | THAIREA
o7 G2 R DL ST 1 & Y Y TIPER o TR 2T FACS A |
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Q TAEAG @3B AT W1 @S T AFICS AT FE 1 93 T[T T, oA, A,
el OR TS (74t TN | BRFeH IAw 4R FER Froel o8t FE, BT MR IS
I B IR M= Tt S ARG I, ToT AR T 67 o e | IR i, o
IR FETE AT ! GAIAS T | FlaW ST T AIGICOG GF QYT AR |
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AT JIU:

SE 8 TGy FleW ZACAT AT FoT TLAM AT ¢ | oot it afre
(IAA) NS T AF SFER Ao TR IS I #1111 w0 T A5
(Callus) G 4FCTT AMITS (FIFYRA 5 T G2 TN 2 = | AT 20 I
TEE (DA (e s 71 A T SeoAv FfEw 8 e 393w TanR

3™ (Growth):

Sferma R[Rfon oot R v Wit 932 THesir 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 Sfewls witew e (<w 3 A

A I QPG WA GfeTHT Tto] Sl TS AF | GTF AfoIE B
(Geoperception) I | TSFHCIT T (IR SAMAeet [ e =iarefzs =71
qUAR B 0T A (FICET &BI | 9T T WSFHAR 5o (7l [ |

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

BReMA G-I wIIET T9d B9F Fof Fea midiat Sfews fo ottt w0at 23:

(a) =xBWCa Bfew (Short Day Plant): *®IRITS Afa AITT 8-12 B! ST SATAGH |
@ TEwE!, Siferat |

(b) TTMEw Sfew (Long Day Plant): S[®iRIC WAl AITT 12-16 €01 FCEA AT |
@ =R, et

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

TReme I @32 P ST W01 i R ORS &oI TRCR | (AR (TR AP
et wegfie et o) oni I A O Tl KRR AN @l ST 1 0e)
VTR NG Sfema Fo1 (199 gaiffe S99 2fFAE Oifersce™« (Vernalization)
T 1 Rt awe Feaces (¥ e @ SfBre T e A | Ao oI i
FACET Fo1 @PICe I3 (i 21 f57g s @A i 2° CPIET-5° CrbEeT Sxest
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AR 05

AT T Sfetn Relfes 4+ Apo W |

ISR (ST (T AR, W, A, Ot @ (=0T Tiote Tfgwa (e geiie
I | GONIR Bfew o =Ragd Ry Fites g "y <o

%49 (Movement):

Bfew i GHRE TSt ST FAOPTHR | qer) Torear A IR-Turis Bfewmz @
Talet % IR, OF T B v WG | T 5 Bfemomead JEwe wRIR iy
o erea |32 AT SriET ged T AT | 5FE (@OIRE @F W @ ©f
TR (I 7 (I ORI FIACH TH AT |

Tfegw vetece egiTe goite oIt 41 T, ANEF 5519 (Movement of locomotion) €%
I@5e (Movement of curvature) | SfEWMRT (T T TIF FNAFONI AT
St @ I (AT G FRAC AT B O AN He1ef 03T | (T, 'S G2 TFe
@ifag Sfema i (P (Gametes) TR FEAE— @ (TR 5o (W A | ORI
o3 JrRGHE G g AR, @
Volvox, Chlamydomonas € TGIRIGY
(RIICET @ 4E0E Bo (7l T 1 S
wfbre S Tyerfda Sgn « ==
(TP A= T DefIve] A0S AN =)
@R T ISTEAT AFOIR ([ [ |
& A9 DL IFoe 90 | FILTF
N SR i & T
ISHACE TWIRAS | AT B AR
IFHE KIS NIl 490 R | O WK
FOIGHE 5o SR |

FBIGF b9 A FBIFFET (Phototropic movement or phototropism):
FOIEHT 571 9T (ACTH ISHe | S IS IR R P wieens s
5o X R YR B AT WEER oo e =11 diss i e vees
“ffefbe FEEFEN ¥R Yo e [ee s v efoe FHiGPes 3T

=

Sfete TeET &S ANel 2wH

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

I : ffSTRT TN TR @I Tfew @R GF FAOIR FFTITHY 9 G2 &K
T G GO |

@L‘IWW

FE : IS0 TGRS (@A S ARG T B-SOYA 5o A1 39 @ &S
Fee YRR TN T |

10.2 &g =T dfeat

JAWE 4SIq

AT AR TN Fler [ RGNS AW QA eioifie 200~ | ZFIE i
A oI IR wdie Tebe! At HaeEE iTed F0E A 1 @3 [Fafb e [Keem
TR I elpe oNTEell T00R | T 40T AR Rl (AT T e =1 AR
afReE ae o T S0 SR Jigew AifeRe afer s faame s
FOH FC FAE, AL @FIPAN IS T I, FYOWS (S PRI WCSt
TR e fwe 31 Teedt e wrgeces [Remt ¥k Fites TR Tt /IR
AR 2] |

AT It o7, 7 2qeee IR Srees oM | g ARSI (AR (IR IR JE
Treed W, 9 WY g oy Mroaess witg | 2q+ wfe o= sfawicd fKeg e
HRRgER I| A *fe TTReIR femd 31 @3t Trews A farens Re@ onzd
siferpa, I e Rfen o S frred ca Tfew wivad, RO @R HiEamIeTe™
T8 TAWNT Ao AN | Q97T F68F WY AfaiRe 2@ Tesiferes @ meza
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REEE WD

TERS! (P (P A ST THIPS IR | (& AT A I IFS 7o
(Chemical messenger) RRitas wfefze =t 211

R FASNS FATW A T 2N 2700 I 31 et v &ffw o
AT T (A IFT AT A GF LT A {ST© e, TP (LA 071 @
Toig (97 S O FAoorrEe AW B IR @R AW AT I I B AT @
FId oo T AfAre vave a0 Gl I AW T T ol @ R
T @ (M, T FRCG2 MO BR A¥, O Gy o0t qiF Ay Aedtg I a1 @I
(I o® AN W O ReTieg AT Y& (TS A 1 @R (IR @I @It
oS! I TR e]® FA 2-4 KRG 77 (T ©FF e W55 =/ 1 (ot
THCS! (PN FIZE IR AT R T LofF T 1A TR 1 @ ARISTS (RN
IR AWFH A ARSI (AT Flw @o7 AfAre g7 W4 W1 ARSI AT W
Q Afef6Z 3432 ~AfRra=iarw=

AR doig

2or5e, BoReT, TR 74T, ool T, @TI-eiet 7, FfE To T S T NRR
Rfeq ot wet @@ @ ST POIR ARSIl TACe A GFH TN JFAR
ATAET T | FYOW <2 TACTOW L (Aezd 4 F1er “Afprera, faaged «<e 7=y e
(@ SR ARG 2 Traew Aol M eighes wAfaeaees S ST T I, MR
iR Sein J0g A A0, ST PR B Ot <R WAFgen e mwe 3,
SItPE O™ A | WA A1 #Rcw [oq e foon Jpieaws! S &) o7 o
(ST PICSF ANTY A4 (Co-ordination) Fce 2 1| (el [feq wweig Fires 77w
AT &oF T e 9= St AR I |

QT 2 B AR Sl IS SR 611 (ARF JRES ok 2@ e
A IR R o7 e woreae 7 e AT SEeR Tt e S,
o, N7 3R T G SN GBI, T, I, Tl @R e wefeaid [iyaTe
Tmielt ST | SIKIF Srorear AAfREeTE Tt 2 Bivt, ofst @3 f[fow anifas
TY ! A AR WS [F@Y &Te TR T IR 9 YR (AT Tioeg
Tefs fReedl Gagd TS e 3% I | 1% oA wFerw (ite, wFew Frure fw
ISR (9 MBIHIY) @7 NG o e afere el weg @R @I IS F4o
AR A |
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10.3 AN

Ayew (R Rfew wel =2 SEs W TwH I, (A [y =t Twisar 32 I
AR (TR TmlAR e fee AfReITeE Sty i 71 IR 1

A FFoE RTPT = aTl Fe:
e q

e | | TERE | [ b T

g gl

s || R || Premafts || st

10.3.1 (FQIF AW (Central nervous system)

Tow qR GRS (I FEITE) M @@ gyen «fde Fow sriber T
P AT |

IFe% (Brain)

RIS A FEN FYE @ F© G FEMHBFR G G ¢, ©IF Ao
e WFew e Ao | wFow foalt T fReg— wawtow, sgufes qag
PHIRATSE |

(a) @Wawe® (Forebrain I Prosencephalon)

Aot W4 WANFo®e I GG T IC W | GIIRANS JFaFo®s 6 W AT
G T @ I wee 7fb sTeifelcs fiog | gt wieeg Wi Reons dfer 49ty @
i 96 | uim i@ fiFeaa (Cerbral hemisphere) I {7 | G ©F @ I
cRFFREe T e s @ e wet g W i g <ice, T A w5
TR | AN EIREE REFFT (ed T Tt @3 Tig EIREr cRifene @ I
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ST W9

Tt faame 0 SPertws @ wifba ToAfrem wE core «ft (e ae Awi
i @iIge AT | GRITR ILET 7o AN FEH | FOH Ry WeIea @RHeR
i oifFe | @7 T G| IR IWIR W4T N (X WG (Gray matter) I LR Mg
R, IR 87 Yo fde 2 @71 MeawTa e e, [t St qed NEkew
(mayalin) SRR WS | ©F GifRGE FHCRS TOCA TS W A8 7o Al (AL
B (White matter) |

IR 20 AT A} (AT FIYOIGA! ARCIF AR TP 0S| FSIGA! (AT SO
@™ (MR LT O AT I 8 TGgfod (@ G FIREN | «ff @R o,
vel, @I, Tfe, 3w, AT ¢ At (AT Tt faamd o031 @ Tnleiter afs
J 477 o e, ¢F e ezt SiRIwe! $0a 1 7 AT WP s wawPorss
e w{ifes e it «3e FREE [ )

fosr 10.02 Ferrn wFHTERM

(b) gRo® (Midbrain It Mesencephalon)

oI TForHa THAET G W NGAFo® | A4S T 8 AR IFewIT AeFW FCA |
TGAFOCHS (AR SRS FeAIPRS R LA W A+ (Pons) | @fb G @ (gett
GREARAG W AL A e 1| [AfSF (Aifg Ficea ST @ Oy T 1
TIPSR FIW | ¥ @ HIIT (A8 TR VGAPorRe Y Bl |

(c) ot ® (Hindbrain It Rhombencephalon)
«ft EIRGREN, 471 @ (gl Seeat! e «ifde |
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(i) @@ (Cerebellum): 2«GE ’[5@1'651
Trfee Aot EIfemT ) aft oW @3 w2
e o1 @9 ¥ ee e Awieds aiked
«3e foea e ofe *wief <t | ETfeE=T eRs
IR B fAaEd, BEICT STRE AN, (AR SISy
TR, (S AR AR FIH TOS (oAt
FIE e @

(ii) 7T (Pons): (TEET SIRETRATG IR TGNFor=d
TR “ eRPe | aft a5 AFT TNEE
e

(iii) CNg= WIERAGI (Medulla Oblongata): «f6
WPored TRGE fIRea st @9 SR e
Bl

G A (el ICABF FIYF (Cranial nerves)
T (TgeT GBIt &b (Sl SR [y
T2l 7Y | @9 [ AW AIER, Fefes, Torge,
wiive Sojifra g e fAemd <011 oo
YT & @R SRPICwE ool Feed diees
AR §ie® | fo@r 10.03: T HFgeW
WFe®e (AP ([T 6T AR (& FRMBP /iy W2,

qMe, JANSH, JIRT, o, oY, 1%, T 2o et g | et s, oibe
99 e agpfeo |

({99 (Spinal cord)

R IR e TS @A WA (Foramen magnum) qIN<E &g @
SOOI IR #1S Pge | (TEey I T IS (NS SR fooea fe@=icd
RS AT |

CRASTS (9% MY 192 FTF Mg A | O Gd TP WFRered 5 St 1 wrdie
oo~ AT B o Foeem A @ A | 12 SO TS fow Mew gy

QoMb
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Y Ve

(T 31 (@S (FFS JY (Spinal nerves) @R W1 O WG, 1, I, 15, z® @
MEF JY 1 @7 [y ey ggfeq

gl (Nervous tissue)

@ T (CRR TR GACTE ALINA AR Tt &zt 0T @2 O AR G Sttt
e ToFE &AfSrame TS e, GIB1R AHP I WS 1 ToRAS FYPCPE A o=
AR AP e | e FyemEe N aR ISTR 9TF |

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

(a) R (Cell body): SETTES, AIGIgEN W FefFaRT i e Mo
G, SRR, 9 faler O @Mz T Afffow Qi ARGEE
TRGIEG, g, AREme, o, JIRFIE, T TR Wy e At A |

(b) eef¥® WeH: (FEWE QT o *IRI-AHNEE gy St I | iy &eef v2
Qa9

(i) g1 (Dendron): (IFWCII
PRMET IRITE Fa F& RS AT
(TG A | (TG (AP @ WA (@9
SR (G136 0 | G5 AT (Tgw
Y [ (AT WolfF e e A
(TGRS O NG (AP HY oo &>d
I

(ii) SIIHA (Axon): (FRWR (AF
TeAY (@ wHl Oy AN ST | «F
@ e @R Wi RS
Y @GR W g o AW 1 9@
icafe (Myelin) 0T | SHIFHT C*1F A
e BrfSeeT [Reg 2@ 1w, 9@ @3
SRNEETE M e Teee wwg
R (TR JiY oAl (299 T4 7T |




VY

IRPRYS WMHF 8 (TAgRs e 2@
A N T

efaem wd afifesy @ WS
VAR A9 79 «fb Aigers ity w<edr
Qe | Wy @B Rives wiee Wefacee
Y WHHET AT A qh1 @
QAN G ASAEd
%% (Node of Ranvier) 7ita s
(Axolema) <=1

o ot Aeama (TagRb FaeiE
@ AT 1 G [H TS ALAPLAS
FI%5T (Synapse) T SFOHTH o

a1 10.05: FY ST &AMZ

et | wptew Siafeie Peieieie W M ofes aemRfas (Electro chemical) #fers
YOG 2 ifEe =7 1 FiaieT FeEiRew diwe ore i It | @it «fs fMeaea
W Taew [ ofeA! 29T 2@ Pirpen sfees Fea 93! e a1 adiR «7 foee
e Ry Twioe! 1 A Se aface wifeaiRe 7@ 1 Niqeas WFore &y gre R[ifeme
Caw TR @ae A fSam o e (AT W & Weama e HieoRy et

T

(FARAIT F6)
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I AT

AR A4l & Ti=Al T2 4l | TIPSR Al LI (G AIRE W& (AT @
AYOE @R (WHF A TR e (@R [Few (AT IR woe! Tl (2qe
A

@QWW

e ; @36 Foarma o o 7 oy oo fofes w91

G BF #1135 Mea (S IXF BT QAT (T | 7% IF (A, AT TG A0S 0o
(BT OfFl (R T (17 | (91 W JCAT? QTR SrlsAretiee oient @bt it o
TR @7 FRTiee SRR IR 3t IR (oifdt Segioe 2a 1 T oIt ofdt (=B
T 1 ToIg e e afsfen S qene w0 vewAR G I T
I

2feet fFat (Reflex action)

TS T TECE TR ASPIFS! G O A RASF efSlFTIE @R =
A W3, ot afoS! feam oo wivar viRere afeqe! feans fmd Face +Aif7
71 efegs! fa Yoo EERle e frafie =7, SFeow M 781 widie PR SRR
gfefea sFow e 7t 2w EeIe i frafers =7, oite afess! ez 3

TSRO (TR P I SS[LF b ForH SICHATOT S GHE 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)

ISR T (AT @ Tt AR AT SIHCTR TG FYIISH T &eet (e

ATFTT T L GRS HLLA! (ASACTR I (AT SR AR fSTe Tl
TGS} I e ST Mg BT A AWRIR A{Y (IS (TAGIE 2T I |

ISR FYF SHHCA NG G Tweiet coAfRirs efezt e
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. AR feae
ALAEFIA fNGa

AT T 2 s foew

& 10.07: TR dfeTS! o

TRt (AT (STTRITeT (oA STeTTo T0B | T SRR (T TS FS Wi
RISRIEN

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

TFe® (AT 12 (G0 IR (e A TIHDIS (A 31 (S0l {Y @ @ AE R
T (AT AR AR Koy = Ffret 2w 28 1| Qofrite 4@ 2rew Jew I |
e (A Beow FElbe FY GR, 9%, T, &=, wie, qawes, s, sde@
A9l Trel e HTEY I (R (A TGO [T Te-AOfS HiET FA AR
MCeR IS ae (AT IO Sgle etk Iex ey T

ey AN (Autonomic nervous system)

(T SO BT SN (@ICAl fEe (12, et }udey wigew M ifanifere e
frafre =01 (ead foo@a o, @ g-fHis, am, AeeE, Ty Seia sie
(T FRow e #Afavifere 271 31 wrwr s T WFe®e ¢ (NgHEE Ao
AR A AP G AERO! R IR MO G FOF TV FCH |

oS
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AR VD

W% WA (Transmission of Impulse)

AP MY Ty e o foww fw Tmisiet 4t oiee (i +ife e csfimm
AfS CTLFCE @9 @ &1 100 WO ©@ H{FF 4TNCSM @9 ©OFoW S A | A
R @ FFe JIF foor T eRifRe 2w wFore ¢fite oIF /Y oreat it Swier
0 | [SAe PRSI FCE T2l AT Setajreacs Sekeifere =7 1 «ft Meafics
Seifere JCET (oI Sepibe =0 ISt (77 | T ArIEENCe! (Mred f[fon e Fesifers 271
@3 oreA aiffirs (el e 1 wfie 201 wIefedidl Jiy Srefre 2w iR Srael
WPored e wasTd W IWAIIY, e, ™[ @ J071 agle So@ Fa7 |

fo® 10.08: Twistwr Weelew eifgt

Y OIed Fefd F& I ©f 43f6 Twizge M I T/ T 77, Frws goffa
e 32 gfil form | GTwTa 7o (At afowfere witet frvrea oiedd @fbam St
TN WY ORI 71 BT e [y i wFerea vfvtem fitr 1 GIA (i@
Q OIGAl A7 ¥ Hroa, forra agfs W RIS &fes =i it s ¢ | Joaa
coif® Segplde aoTifae 3w 2@ S (T 1 G e I I@09 Ao 2 adqE
TG ey |
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EREFI NG TFoRa AT (tr | GRIF (A Ol Qe Sferers, Beies
2ofS 2@ BAAIT Baw Tred dfes cAfics ¢stieg 1| foiee siret Ty =ives et
ferdte AT 1 @A = oI = L STt ey

10.4 AW

TR @k e aifitn (R @ees Reetw MR o ane | oo afRl @ FHeve
T TET NG AR® 0w (R [ =g vre foaere weq ) MeEw afe
AT @ T FF WA I | T AR & =T @A FeT (72 1 T/
TSR NG &3S T i i e @ER eeRPRfT SR
geifie B, (e SRR Porn ARbEm T3 P MR ST TPIE afel @
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10.4.1 NRMRA FESH TI TERIAT afRq b, vw ¢ fspe
LT[0

(a) PRZEIR afe (Pituitary gland):

251 afRt at QIR WFerRre frea @ wRfe | «ft WeRTR a4 27w
TeAmBIal df | TR G PRESIN & (AT MeTe 20 FRY @@ @,
o S afRE 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), GOTAAPOCPIG > il ZAI 877® 7 1 @it SwpIep
s ereifie 41 QIghe MM e e fAefe e

(b) A29e afR (Thyroid gland):

YRIAHT &R o157 GIfFAR SATaa oieee! wfes | @2 afRl (AT 4TS AURAFT 27
e 201 RFEe ofe e ﬁ%ﬂﬁ 2R ARAFF (Thyroxine) ALRNS IR
wefie I, R Fo fimmd @1 WRIAET AESO JEH SRR
(calcitonin) FIFAN [Reiitea M &feS |

(c) B2 FES afR (Parathyroid gland):

GG A GRS 5iEG SRZTET At AtE, IF TRYER ARI@e afew
o wabee | @3 afe e ﬁ%ﬂﬁ *FIRILFN (Parathormone) TS AN IR
FAFACT ol w1

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

T ARl qIRT ot o[PS | AT ARl (eed (@i elfstaty el [Reiee Ay
@ | e @R af fRefe it st Iagfe st R @16 2@ T 93 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 wefe | wpietEE afl (Rd SR A
T fmme 3091 @2 afl e i Wb ¢ WA Bt e @ Ry
T | WL (adrenalin) @ &R (A Ag7® ZCoCe «@<f |
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(f) W26 &F “PRAFITA (Islets of langerhans):

GIREDY O ARAFYTT T R G1PLS, 93 (FRYR KNEE q [l
frTme a1 @9 T @ TR (insulin)e g9 (glucagon) Mesiae wea
I Jriter WAt g Fe )

(g) CAIAIS It &7 et

ot T foRrm @92 (AT WS SRS | T Wt (AU [ 2 (Rd
e WER TRV ReHe e gie 1 qriele &iflg s weesiw e
AP TAbS @R @ WHRY FERe T AT | T el (AT AR R 2{E-
(MCZ (BTBITHAA (testosterone) AR JI-(MTR BTRITEA (estrogens) TN BAF =7 |

10.5 99 i [E S Sqreifqeet

(a) RIS FE0

TmE AfAce Sifed AR Aue W' WET AW SIEeE ey @ e )
URICTEE ARE (CF ARAEE AW Cofd 1 (1 (IR, @ (UTF A AP
QP! @ RAES A (@=iiet {51 A TeFa0e! oIS 1 AWOE @A
Y AT (I 1 ARAHC AN WofS e P Wwhie [ Qe A sieaw
BING! IRGT =, YIS (IIFIE IR (G NeIRS e (e (A AT |
IR SO R G Sesii e 7ee Frfonm Jfika Rt o T @2 &
W ST F0 G 7T~ I | GRIC! T, FeTaped, f, A@S R Fogifnn
AT @ T (AF Y~ W1 @ A AT TG ARG SAGA F AR |

(b) @ i ©IAIHA (Diabetes)

e foeq WIEGA 99 ARG AN @F 4Fe9 AR @iy, @3 afRl @
ETFM (Insulin) e 201 TP T @ GAEH [N, T RR 74l AR
e 0 | STy W SraremS! SRYfer Cofd 7 27 ©rF F68 *FRIR “AfKwiet =Fei
(AT T, AN M e F5f® 271 @ wPLCF 2@ 1 OIRCB Cferdis (Feeseet:
TRIED) =1 SRIEBH eqiTe 42 470Td, 51301 @3 5iRH-21 BiEe-1 @ wigre
RN (T GRS, T (o =7 11 O FRAfreee TN =Ime g SFfem
fate = | e 51292 @ (g wefiTeie Sjfem (ofd <31 arwiE 8, T
@A T G AR Ty tofire MR I 1 ©F 5iRA-2 TRIRibee @i
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BEEE SR

7 A i TffereT Sf witfe T s #Aita v Ry s 31 Hfleesmiomwfen
Tt fRPTE (12 AR S I TS TS I, ©4F Sffer =t Bty e 11 @ (@i=ifs
Frgigers IS e SR 2o 2@ AT | @ e I @A @ T

T8 8 I FCPITE Tl AT (BT (T T AR (A T AP AR | STpetejet
T G T AR W, A AT #6H, FU @O ST, AT K AN 0gs
(MRS 66 dACo AP, T4 @14 T4, (G0 9 (i, BIGT BTACT € TH (W IS,
TORI RS A AT Fopiing

I 4N T S (@9 IR @ @S 71 @ «iFAfS AT w1 @B-TT T W
Q (F7 TS AT | OF I IS AT e 0, s @9 Stst T 967 e IEA
QR e QIR TN T, ST TIARG QG Wes] ([ TS | ORG] YAF I
IRTT @ @7 26T IS @1 @R @ @9 IDNTS, ©IR (@I I A, T, W
T @ @ AP OF @ (@Il TETF AR Y72 @1 ISATeI e FE (R

Bffer B SN 2, T PR Fffer wbfewie wepeey gerre Q1w |

oS @t ffa ¢ B 78 ¢ dxi AR w03 rorea A i W 9
@t Ty <4t w1 fofeestt 03 SRR @ G@aE e <4 I =1, g @B @
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frafire @3y o Fare 71 et Bt 7t w91 = @T 7@ e A
TRISIRTIR I A (@TC [ | TN (F@2 @M @3N T TS I | AT TS



38 Gt

0 AT 1 7 SR I 2SI W R [, O ©it I et 1 ffvw #if
AR et e S <At SAfeeife et @S A

(c) GRI¥ (Stroke)

AFO® @ AR VEMS ToIF T FYOCUA FIC& JA© ¥oee OF CR/IT I |
AT W o, Zefis 77 TWe @ T ST T G99 TER | WPRerw T
3 eIl fooR 98 Tt ({4 F@ HeIIbe JiaT® R6q— @B YIS CRIT 2o it |
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T G5 ARl Afoe 27, O oite Ryggfe w1 «x Afel’ 4ot Jopied <11 i gw
S AW PP L& WL (T | A YL IS P SO AT (AW, I @R
COPIT ST (AT T 1 | O TI IS TR-(IA0EH T, OISt AAAI ALY e
i} AT NG PR IS PR QT (ARG, ¥, ~AfR Topifee aedd a1
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AFTIT IT 2@ AT (Polen tube) €2 (TGRS iafb [eiftre 2@ 16 sjgemw
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S AT (n) 1 @R el fow 2 9ft eiFaeT ftae =7 « fefFam
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(Antipodal cells) IT71 1 GOIRE AR Aol oo =71

11.2.3 ft8® (Fertilization)

HANAE T AAIS AN ISH@T ASLS (Style) Afo® 271 @@og sFarifert
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o 11.09: soiT SEme G 5o

e waenfh 0 e @ 1t gerfEe 3@ 1 a7 93 foargr s [fere 2w
TRCNG (Zygote) Lo FCH 1 WAT “jeerie (@1aG (et e e fifers 2w Heiwe
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A 932 AN Yo e @I 936 [THg @R @Rl e efsaem e fifere
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TG CAICAFIZB 154 (Development of new sporophyte)

IR R ARG 8 @R @7 gdw Reme 16 @ S = @]
AR ACTA ~AfFFoaS Y6Te W7 LA | WINBH oG Sq2eR (Transversely) W06 |
Crsarya e e fofé @® (Basal cell) @3k e tes ess rafbce
afFIET (1 (Apical cell) I T 1| G2 AN @ (X Fo4 KOS veCs A | &= &
aforene (1EfB @io It AR =1 9] M FOfS FI1F (AT FAGFF (Suspensor)
N IR | I e, GO G GOFISH S T | S ot Wemanis by
TRy I 1 @2 T @Y Taeme adie @7 FOFNE 3n M @SN AE |
“fffee T Tral 777 ¢ PR e e =1 @ w wwgite T g3 e

foa 11.10: fowtes stom @ fss afear

TeGR (T (T, G2f6 T[T SeTta Qb CAIRAIFIZE /R 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
TR A1 =S, Fel, e, #Abe Topifvn e Reie Aewl qeere AFeATE @oftel
7R T | ffRgea feat oohn 23 et e et xg =1 Fivgeae afemr s
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Foree 71 | MREFR A TS (IO WA PO TP ALPR RS T @
S} N5 A, OIF T |

Y A T ARTS (A OIF AF© el 0, (FNA: SN, TN | ASHANR FCA Sl
G % J I T ARIS W, ©OX ©OICF HAF© F 07, (F: WA, bierel ojifin |
T oS YR TAF© Feld AN Forf ©Itet o TR I, @A: T oA, R Tl R
o T

11.3 AT o=

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

G e REefas Afite S aews 906 | YFEveN (Budding), feie, ISiEE
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 FOHITes TAY I(H, SIS
@ 2T 0 |

11.3.1 ft8< (Fertilization):

@ Ao e e dwe | «ft @ (efe afewt @ deme fEmg e wgia
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 | fBAIg @3 Wglg TeR U (n) 9 qF @ @IS
(Chromosome) 327 FCF | WG FGAEE (2n) A G2 PR @ CICSHNCEHHG 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 Mugas geofisTaie | aaare g 20 @ foxde e e
4 W A1 e w8 «q09: AfRg MIF (External Fertilization) @32 ores e
(Internal Fertilization) |
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“Hfafow 1 @ K NS MRS AfNre 9 I G A7 ARG WGR AW | @=:
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(b) W& TS Aaza Teiee FEbe e Tog Fme T «fifoe | Ayere
AR Fes T <77 21 o i & wweet et IR @ @R e
TR | 63 (S T PRI Sfsdiet Aifie spes (af#67

fees sueh Gife e

fices i ame @Iy Yie sasife e, faee «fwgiema wv A
I (O, @R IS IZAPe Pol-ger [FASHE aaiae 3w Iqow foret

e s@

N gD TR T AT QA A R

A MPeery
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ey,

.0
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IO TR I THE G G S ToFe e | @ ST WMeIcS Feotw
% 2 @R WOl T (T | WY GRS A1 e eemeTE e & 8 Y7 e

2P OS] IO |

11.3.2 T AT ZACNT GRSt
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R (ACA Ffon AP ¢ #fgew Iw fmd s g [few arrfe el <hics
SR T | A S L5 R 577 20a iy =Age e fFawe we |
RS T o @R A ww Mot 20 (eze Riey Fites e €061 (e T T
TreIRFe! (Tl 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) feamitam st (Ovary)
(vi) 941 (Placenta) |

PIRE5If afel i [fem «aea I Tlsie a9 Beoime 2 e =1 @
AL TR I, Tl @R Ie FEwe IR, MR Toqa=e I a2 7Y
e fFiEEe 091 ORI QT SRIRF ALRIoH (w1 AIIEE alffel (A AR F=
e =1 @ 2N Wi G WP K, Civersd e g it siRe! e
g AR e e oy 2N (@rel I ¢ EeErsd e SRSl F |
R (AP 7O BEBIEEa ¢ SGIe™ HPiq TeoAm, Aife-coif f@ie, g =
“AfaaS Zogif CiveTPe 2piee SRITe! 6a | feqra (A e TEgie @ (Aiterhan
I (WS AAPETS THAefeE S, v frmed «=e S wy, I, o
geping g framd <1 orRiel fowiq Sesivme Revw gl e e ewal e
fAsTS ARG ¢ ceitareba et o e afes Srefere It R vonafa
I Forrme wea

HAAR] SRR TN SIMA erTod SRS S ©fcs | R oiF IEpis Sio
I LICIR GIR OIFeT THANNS 27 1 (PTG SR APIAR 20N ISP | @
T (RETCIEMA RS, VAP @R (17 (QPPOIeens R 906 | oitid eemaoc®s
e IR R RS TB0e WY | I G w2 B AR st
(L2 ARE G foetr Afaasa 9B, @H: @Eme eiie-wife oy, Fae }a sifdaea
T G2 I HCT! 2 |

AT (TR (R (T ARTST (Al W ©f AL (RS (P 7F, (R
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TR W G T I IgAIT 6T | WRTHIIETE 1-2 I=9 A9 T A& ol
F® LR | MYFTNS 40-50 IR I *1H© (NAMF IQAN 5F HeICo AP | G719 $eq<
oAt &% T W IW1 G TS (Menopause) I TRNIGIIET T 1 QAT
Ty (@ [Tt w et v, TSR (TR TR ARSI QAF | Tl
AR 2T (T A 79 WRIT Mol TeAqIT g 2T |

e 9st e, T a3 e @ [Row Tum =[-FT L 4ow
a5 AT 0T 6 | SR oA EKR Rt FHCS A | ST WA (2 ¥-2fS 8
SRR THE N 6w | Reag i asfo S T (e bett weeiet | (e
20 IR IFOA @iCe [T« G 267 Bve 711 IRQAIET T (@ geifiers
AT AU I 1 9T TCE ST T IR T TOEFAR HS QST AT AT |

RITN-EE ARE TPFT NG ~FET 1Y & AT aost o= 09| FIre @1
2T | [ OIF AR F AGrTored [vod & FaCe AR I | 70 1Fig aR
femdm e 96 Fe fewafrs | @ fEece e I o) @& At aeE, o
wgiq fe e oy fAfRg =01 «oim Tamees oo w3 s w6 1« [e
ASTS NPT IR @IS (n) 8 FCHYT 9= @R (n) &= 96, T
TR &R @IITSIE (2n) ANRCE SIRCHE (Zygote) SRA T |

11.3.3 o9 e

g vy A A foxafer Q@ waRE e @ =81 @ s g femeE @R
ﬁ@'\'ﬂ?ﬂ?(%(cleavage)mml WWMWWQ‘TW
(AT TEARCS TR | @ @ I JIEors (Blastocyst) I01 | SRS € MR &
THARTR SR TH, O ol 76T &y Sere 7w+ |

FCHIEER 218! AL TP RO &Y N T &ATDICa HeeTe 0© = | TR
AT LT @ R 9 FSA#T (Implantation) I TS 0T | GRAFH T©33ACA
Ty R gelfl Aere AT qR A AR IREHS AfRde )1 SRIEE wossia
IO AR RS~ (AT P oS 263t #ife RS AR I 1 @ W WS
T S T JH T | YIS 38-40 FOIR *® i [Rwpaiey A |

4t (Placenta)
@@ T STl e g TS SHIENT g4 Gk Wy G- wey s =ifsre
T, Ot N3 I ST I | G TAYLS (R 4-5 FAAF W0 HSRNAT 00 2 |
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FIREITAT P g @ 9R g TR ToFedT g @ fifers 2w Twremw @
FEAPIPR % SNRT Cofi 0 | FTTa 12 7SIt o ot oifds =01 o g9t @3
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AT e 2@ I

SIS SATFIAIBITA

TACT LI A A S
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fodr 11.12: Mgoits ot @ g

LI ARG G ST N HLRAAS 7R 1 Fofe I &y A 77 I | 1381, Wi,
@R, A R ¥feyer 7t ToN S e W T (U T TG &0 0 | &
SO FIFETR WOl IE LA | AT NG G MR T8 (0T S0 &2 @3 I
(AT IR TR-TFRes R 961 o @I R J@F Wo I e | [
TE @ T A TN W O TAIT WG FLIT (R (AT APAIS 7 1 e g
WIS A o I 1 @ T FAF THANTHA 8 T RIF AT ALY I |

TNAITS ARF FFA A | G, A FC 7R qrow Aifoq TR T A | 9@
Tfoe =1 =71 9B T G Fifer, T7 foon My Sgmees At Irow [iow ~micda
fRfAT W06 | TSP ORI (U G FOCE AW [ =, TGy A G
I TG FACS AR FA |
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o Efers AT &Y Mgmees foer 1w, ol @3 farm sffaders
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4R oI | 8 MR I

©. AW 43 FoI 7 Sy

8. 8 MR A I ST

S. @l s A 3. A 0L T R ; akidgal T SFTS ACE | Q@ AN 2549
RIS Bl I TS
g | e farE o R @ AeTET 15 NG T |
¢ IR *F v IR #id Sy AR S b FIER A
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In 'l. f‘lil
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Q.ﬁm%ﬂm;ﬁﬁqcﬁgﬁh . A b T AR T R a4, Yy YR AN TG0 FAETS 1, b AT N0 TR
BTG AT RIS S AR ST <l 2 | g wvtsgee c=lG alie T | JLI T P foor b wat s
YOI TS I B W SIC AT | BTG U | foiess W < i efdean

IS HECS AT |
foar 11.13: grea 3 & e
e e Bepif Jice TRIT! ICH 1 G WRANYCEA FHILTNT QTS T I =R
afeygesd e fazmed o )

A AGATS T &R 40 TR TP I | @ G W O} Wwd =g 2o e
A (AF A TR g =1 &R A ey S IR Fepive Tre AT
IR AT IS T 1 9 TN (@IS AR (Labour pain) ICT 1 &R
1Y ST IR AR AR (B W 1 @ FoetaR wawt 18w fAsfe = w3 A
férq gf® =

10.4 HGA-TFI© QA

10.4.1 93%H (Acquired Immune Deficiency Syndrome i AIDS)

ToN R0y «Tes «fB N qroe G Rei Ao 1 1981 et @b wifespe =71
Acquired Immune Deficiency Syndrome-a% *I%5[(=iq Sywe ea @ caoifb wpael
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(AIDS) 41 TACR | UNAIDS-AF @3 “Afie)ia (At &A1 A (@ A4t [0y I[9TH & 2
@6 30 FTLT @M EF AIDS-OF QNG T4 SSFTS | GF T 2 40 *SIe™ AT ARY |
T PRy eI =7 SRR, 2 1647 e @2 @ RPeIw TR | Human Immune
Deficiency Virus HECHA HIV SIZAE WG G367 77 | G2 ORI (O T (I
oG T 4R @ FEF GfB3T tofRoz @ efSrRig-Teere sitw [y ORI 0@
0P TS (PIET et (RTIT T CD4 TSR (F°© TIIF) 8 AfBAE sifaset ot Fre
AT | 92 ORI ATRWR T G T e TS At 1 92 OIRAEH W=
@ (z @t AferRIY Fwel [Ras =@ I I @R Ty A 7@ A4S | IR
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GG e I
frafafe e aoem P IR W2 WoT @ WA WSS ZS A | (@

(i) @3 wigre Fa I WA A SfFqam EiafEE G @ @ 27 |
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oyl (T (LR T Al

e
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IR (R AT T 4T ﬁ © er
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HI$T® I0® ANA |

(iv) HIV GRIg8 2ceitid Bifse, 5, wo hieeoia sweiife «aa St
TGIfeq IILYET NGNS 2 I @ @I WSS S A 1 GRS G 93
@F© 9IIeT e I92T FA0 o AYes (@91 geite A
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FeerEwiar ifafas (M%) ISRl SAMFITR TPitE 9 F90e AFT |
pifafa (RG] IR FRIArFed I FACS AFT |

e ©Y FFeT P FAC© AR |

DNA &fegsl iyt F9Ce AR |

qisifeq oY AR feuna (DNA)-9 B! It FaCe AR |
DNA (5054 SRSl I FACS AR |

(@AT CAACIET TR @ Fewe] I FICS 2T |
RIS 49t i<t Fa0© AR
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gwifen e AR R g Reed F7ee i1
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a) @THY (Chromosome)
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QT G2 T P06 AST (ATF AIET) Tl 2 20S 1600 *1H6 T0S AT | G0 G IS
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8. QIITA IAATHD AR A ({4 IR 9o ©fF G3fs [aa fFaq 92 A7 Fo!
faca pfec s

9. Bb AT FeId RIS G A o7 b fmca 7fo ffe ([dear comz tofn
i) e TR @i

10. YOI GIAE G [EAT foal G ©IF#F 92 At 726 ff pite A
ORI WY fAIF 90 (7 (AT GIf6 W FINTW ST (50! e |

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 (31 CIRItT GRIT 999 =71 92T e 20154 wee
(@ (IR TR, ©IR 9231E Y 20 20T | F&E 2 AT G5 991 ATD I 13
2[ce «td 4o A A w8 | e ofb f8.97.97 v @ e WeE @R |

13, T I S T{EAT W 9 A, IIGR TS 0K T | (PO A& 9L C
TR A w6 Nefpebige | ffe [Feat comig tofd et =20R TS | 4o
(NT TR [EF A Tpg 2= =<6

14, B ARFIANEOIR TH F9 & qfet grea AER fTo =4S o1
o Botg e s (736 A 9iPR) <ty e
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Fsfed (1920-1958) fifew @It DNA @98 ©99 F-F (=1 ©l9 RAE R
QTR @32 ©fF (OfFT (18 ZR9ee RusEe 07 DNA-AT 107 Wieia =
(& GBI (1928-IST) €I FFHT i (1916-2004) | G&T O3 WIGH 1962

N (FIRET ST oA |
Hataet

@R CTAG WP DNA-GF ool Feere R sy ¢ AT guoe wemete

TS G S ZF |

(c) W99 (RNA)

RNA @1 AREefss  «fre
(Ribonucleic Acid) | Sf¥FI™H RNA-CS
a6 ~AfTeipebidtes @ WS GTo
THD R F@IEH @1 (afefam,
sfee, MRGIPE @ e
TS FTAIRE) AE | RNA SIRACK
@S AW TAME RETE RNA
ezt I g fopnrye wiRAeE
CFE (@I— TMV, Tobacco Mosaic
Virus) DNA Sig#fee | eidie @@ Wpe
©izqdT DNA fae ofds w1 e
fiefse «fe RET AE RNA | @)
CFL@ RNA-2 Ioiaifor g R @
FE

(d) &= (Gene)
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QIR 91 P @R SN w7 1 MRSy fReldt aeted AN a1 @9 el
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TS 4B &ETER T @t S oM Ate | @It @I o @ifss fEm
oo O3t (M6 ST FRITS! I | KT @I (@I T 9o & qaifes
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e frame 91 RIST Maadla ©g (AT @il (oitg, Fmg i Raee | aem
(AP e @S DNA e 393 =¥ Fa0o Al | Wi, DNA (UCF A&
ALPCO Al N RNA STRCBIEETNE AR ST G2 CR LTS Sl
CRIA 2t tofy =71 frolers (PIEe (v 1R (AT g o = el
EDPAT TR G (T A& g IR (SOFAENR 714! G (Afbe ey sifaqeq
T R ©f TG R RS W ARG (I 9= Fae7e (Afbaeet oy
¢ 1 cefbaeet? 3T fdiat S AP Kisarer ofe-agfe aze of @3
AT AeoiTs Fdifee 2 S RFESIRfET | (It ST 19 (AT Svae e 713
@3 (IO Qe ATe | O} FE T

DNA—> RNA —> (&iifoq—> (af¥%y

fifon &I e MU @F 71 O 3 AFOF QT ©f AW TP G2 AP |
fermejeent STigiee fAaee @IENITSICNE DNA WP 4 AFe (/TS 99 2Fe {7 4%
@ (ARFSIT AT A AE |

o2 foe [RfSw e @PR (TR (AFrSe RSy ot 1 WAy e Fe A
@w: Wofbr Twel fdifas e =@ dewelfb == T @ar QG Ao =@
T4 @ o aIE ATE (Tt), ©IF 77 A [KFGIHE AT =171 SR -9 AATH
T (3 &35 (dominant) I €I T-IF JATATF t (F I ARH (recessive) | T (FIA!
@ e o Aoeadd otey T, (@76 Odqe ARy (SIS ot A @ Y tt
g oAb <iTht =71

(5T (ORI (T 1866 N NoAHf0 WA MIFAPICA oo e 8 ARIPA @
FIFES (factor) T TeAL IR I A& & qA oo 2R (@47 &R
e femig s <=1 23

Trel-Frerg (36 SRema ITIGIMR T4 Freid AT #{1F, ¢7 70K et (@19 (&=
CNCTH W6 MR A AT NG TR ©F SREIA SRR |

e 16 o771 8 o B! W6 MR A Ffaw Sy =771 =e=d =IR1eicaq] B Aeed
ASLS IR ATBT AR AN 7 ARA TS SAAEH I AR AT TOI | &
(@I #ANEY TCS APTCS a1 AN, ETeey fof TR Il (1 | (g o #Aited fom
AP0, ©I2 @ (AT TAF et I L (O I ARE TH FRCR; (@A A AR F21
@ ARIYTATS (FICA BT AR e 2d Rew Tw i [ 1 =12 399 &y G
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F. Bfewn
(fow1 @it =11,
qFSI5t ATHT )

foq 12.05: CEER A

GG AL AMAIEAR WG A& WO ©f (AP TAF A& o1 el ¢ @ TS
T 8 B! YHFCNF AR TR, IF T fo7 O o/ o171 IR @S Ot AR 2T

(TR @3 ©g Tfegn 8 AT e @ T 271 Fifews &SP Sew
e ey fafere i eeme e f[fen (PSP i % s <01 ame W
A IR ¥y (U e e Mg sifews (e Sfen ¢ &4t S v
T | O TS GICod *155 TeAmia @ xS e e =

DNA S5 (DNA replication)
@3 of$TR @< DNA Y (AF AT Tga DNA 99 Lofs 27 4t sewsifys =21 DNA
QR Awfore Tefeie T 1 8 Jwfere YRGS K (906 A DNA I



QU8 QR

%5 wEwm 2@ I S (@IES foed
O fefpebiZese (tF A-9F Y
T, T @K AR A, C-49 AL G @R
G-99 3N C I T @6 ©F A7
(Complementary) =g~ @ tofd e
DNA €% 4fb e oo @6 e @
T Y, O A G0 T & Ty X
s DNA @9 % =71 wede sjaren
aR e Tou @3 e
%S JCT1 1956 AT Watson 8 Crick
@ {FE DNA S dfem areie
iSOl

@GWW

3% : e of it IT et JfeT it o fBuna wieew s awefte
T cffdscs Sifvw fire =@

@ 12.06: @7 e

12.1.2 fSqs49 5%

IS *erice [Guad YT 1w U 99 I3 e, FM, 727, afemm qar
ST I TR TYIES TS FCAR | ABETS ATF-2W 8 opFmaiines [ORITLIT
Ariiofif# erer ENTCNS IO 2NSTT @ Tga T TTR W2 feqqa G361

fusq Groe kewfofes av TRl e To < fBuay freie fafte @ wamg
afgaisjeena fouma 513, fbumy (6752 Teopifn s avfere @it | fwmy (555 e
A T AN LTI (RS A1 | YA G, Ao, A, 7, 7, It g enifr @mia
(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 f9ae T AL Gore 9t 271 9% FKSTe A T (e e afenm
fCqny aEm I e 20 aR GFifee FNH 9T (restriction enzyme) W
feumaET @6 @B @B fFa 9 21 ORIT @3 Rei sfers (REREIEte
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(electrophoresis) @ QA A “AferafFaige e fGaqa jee st mg
TPIcE ST T PR STl 1 I | GF9F GF GFER [0 ARGIOTAR Fioiee
@foe wiwie SizEite uayg @itge i F3fqeiRe $@ 939-@ e 849 @
B ear® Axfers piNe Jited AfReE At Fa T G GeRIeE (U dive
TEE MR FwoeH T w8 ofie ffee @ g oa =11 @8 swfsiie
feunq freiy fafte T =7 | I8 sfemiss (3w f[RiFa (Polymerase chain reaction)
3 fforeg (PCR) “wifoTe Sa8 oSl o= TaH! I FCF 9ol *ePad T4
Y] AR |

12.2 a9 et g

AW @R GGG ToHAR 2ifite & 33 (ST! STBE
G8 Hfore ferer fdiae =1 WvameR

S N U B

(Autosome) «R 1 (@CE CH-

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

BTSN MRS, 94 R (R
67 Zopy Frdfie et wE Bt ) ) W x®K K X
e e @ ot (R o

@eee ¥ @ (X) 92 TR (Y) ¢ )¢ w n

e HAfafoe fFret il qat g ot —————  mmp—
ARE ge @R b oI @ iieNe » )(
X @ieens ek XX, g Jg@ma ov

XX . XY
qioe g @36 X @Rk Y @ices ~

Tefie XY X @R Y TOF AR G- i su e SR
AR AFOTS 7TH qIR AT T, 1 (IS 13 GRPITSICSTT

O Y @SN X (PSR Qe

19 SHIT @R AR 96 IE X @SN e FCE | PSP
AR T W WYF HFIY G0 IR X @IACEN 4R TS Wl Y a5 (6

Tift-08, GRREEM- 5T-doT @fF
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Fea e fdiee el
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AT | ASYREAFIHA @FIH LFCH Y ol X
I feR9g et fifere 2@ o7 o7 Aoq
@ SR Sreiae foel @Ry e @<=
X 9l Y HFgF (@Ab Awaerend e
oIER, ©iF 8oig fAeq wea el et af X
XX, Odfie WOl I I 1 A AW Y 29I
*lq e weiaR Cd, CITHE ®ID X
R Y CICITSIN [1%6ed wdfie Gitaieen™ 3o 267
XY | T FON R @ | Nead foret i,
wfie et A LTSI T QST T N
T I SRS AR 1| P WA A (A
X IZial R tefy 30 | wepfice foret X @ae

Y 72 €R0A2 #@1Y Seoiime 3R feret ffiace oSt @ it

@) evere
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@) wee
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RIIT IS ¢ Ay v

12.3 @t s It IS iy /arsiRest

fog feeee wr wite, @EETe REH=Y W ¢ @imira a<Fes EEics | @9
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 e SiEsh X @Iey NeRe e Jiawe @i
2P A T Yo X EITNCHTNG, GIZ A L TR RO iz W 7 3
M IR YA GTH-feees @t WSPe T f, IeT&ld A2S (carrier) RER I&
W (@ Fire PR 71 g PR B I I, OF AT 01 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

[ P

(a) ST FZSEE 1 It R 8L
T @ @ R DTSR BTSN A, “"g‘?{-., ;
B TR TR JRECT A ISt W oA Pery T
T WG G WY I W AR é”,:ﬁcz}ff«u
FOicTs oice | JOIT RS AU GINTA i me e
GBI Y IR T G PICTDT ol oo 5@ 0,2 & B %5
U T P I P W A, gy .gi’e“%? 30"
Gl e & F @ A FA0e A 7 @bt %23 5o o
T IR TS TV 1 <R P —or

o AP P A G TGE w© gore @R B 12,00: wF-sgE Tl Fi

A G W A AT FACS AR ) AR ﬁ%ﬁ%@%ﬁ?é&%ﬁ)

@T AYEde oS 10 & 1 GNE IR TSI T T TR

@4t Q1 O K0 G FAE JIRS AT @i 21
3RE T ! w TR R TS 4R, T T I
B (O T4 741

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 |
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@) evee

& ; 12.10 fora X' e [WE6HS X @icaice™
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a1 AT QeTH Y TS G
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= (X'Y): WIS (=0 (XY) = 1: 1: 10 1 YO XY XY | g e

qFL *fOTS (F) WP A (X'Y) @R PR o 12.10: o7 s oo (e
T(XX) () TP AW (X'Y) @R AT A qug Pl Tl
(CX) O) AR (KY) @RI OK) s o e
(F) PR QA (XY) @R I @ (X'X")

(T e P, TP (SR 2T 6T T/ G#A® (71 91 |

X'X' X'X | =97 78

(b) reneAt

YA TR @RS 9@ FFT 9T TRCRE qFIGS @IT 9N 93 @
TR 7@ FlATICE 76 =7 | T QI TGTOR (10 1 G (1o LA T AT |
LA IR (T 372 TS ToRifTe Teofte Twm gt T4 27,
oot eifoq=A 7000 e YRITHRAT @t fey TriaRd FC1 @R ISV AW GF =1 Q@
iR | @ft @S SEIETE [ Tuaer, adic QT ¢ N Towe g @R IR A
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1 Ot e AT W R R0 @ G (A WFTO TG T (S S
R (ICT A |

(Fifes TP TLAETR (2B ew tof, o-califiehm «=e p-califqSfem 1 eeim =3
@ifze FTEIE @ 7o ¢elifbeTa &m 76 e[ s, 7 T qiosd @ ifize we
Teofifre 201 92 «RH Tod ST0i9 &) Y2 KER YIEAGTR (rdt I, Serst (o)
PR 92 KRBT (B) YEITRET | St AR @it ©398 77, 49 o (RS
tefia o wigeifiers s feeat gfoof o1 ¥ «@em @ wiwd-sE «fémt, wgeisy, B
@ TIFF TN T @ 7t T Lo [G () Ve ©2=R =7, T3
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BIRe s ¢ [{eeq U

(B) canfeBfem canfom Sesima iz 271 61 Yewhmie SR gEefmre @ 2.
q R (@ GG SR W @ R eoieere g HAfawid e,
IR, B ¢ GFRRIRI;E Fegs @l TR

fema eiffer Tow fAoe Stae YGRS Toitd (At 2W, YEITIHET (ToF 9
YA 2T 1| BEACTRT (T @@ B o IR 8 N qoed IR ({32
YA FE ¢ AT | WA MEARS (I ] YA e i -1 w21t
SIF VAR IR (A (AW AE | @ G a1 BEeiima @ieat Soitsf (g a1t 1 o
AN fEra AT eI e I |
(:)+ LG p
fem

R & mfw

™ g

[SIQERIESIE K]

R)(R

7 firg

(T BT
(GTRIRAT 5 sl @ )

TR 4T ©l¥l)

o7 12.11: I2F 9 R ILF EFF TS
foog YAEIRE e T JEEd big S  F o |




Q90 Ffeat

TH:
O IR SRS TCA WL AR (oI5 7 Ty 20 a1 et oo
AP PR TR A 2 IR o IS It et

fofes:

Aqiere WS TAw T o7 78 aviw @32 [N Gay AR YEetEE et ¢eat
| @R GIOTTH T q 374 (A0S T 1, IIFe ©f #4cd &ew Py =i<ieaw [fon
O FON PO | ORIGT TP 76 (A WG, W 76 =0T SRAIBA Tt
A @ 8 @RS @ TS A1 YEIERE @NE 30 IR @A @6 AR
TR T, I @I T G WY |

12.4 (&1 fqqe og

vy @2 <fRSTe AImE @R QiR Tt «AfRe, o g ar (ot I Ad-
TS IR BT AR WOl TEW-ATIOLT =g T FET TR | GFIT AL 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 JE FLHT SRR T TS TS TR |

f&GoE v =rertice faw v wifae55e (Aristotle) @ NI9 FCEF (¥ Gierited [fow
QiR foor o @ffdr @7 &0 @fdw &9 @ Bre g GIR Qe oimR SKTE
T T oe ea RIS (A wfegfe) Maw satte +fifes qr geirefre @
IO A 4 IR | AGFNe RIS qafh =7 @R voiw afea g3 «¥ afgae
WYL FSANCSNT A G (AF M AT &oe1 Qg TG BTz | O 47 I
AT M [qeq Aabe zenq AeEs IoA+ |

R AP SY-BATG ST, & T BITS (IS T (e 51 fRfenew) wrest s
@ [0 @R 4 I Tere YR e @ Tere - g e R
FAR @R OIF TG T AT T TGS T O TR & 71 AT @2 efs
R e (A footam e ot Mo <o A @Rk Bge &y I (T (e
1S W1 FTIN (W (AT 6 29T <A77 T Mo wErert wdie Aywa wiwSw
906 | G AN I #Aifre it WRER 2 @3 e AfFAS B GRIET Fe
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MERCICERIQIEICLICERS P LERCE R R R ey

O TS Fororeral @ ARPHI- AT A7 Siyfe VAT ael @R @ G o
T2 qeR R | i #1% ‘Evolveri’ (Ate A€ #1fs WoiR 1 2eeqe v @R
frpifan Q40 19 (Herbert Spencer) @9% 2reoiferexs S5 <219 03+ | 43 507
& TeS, (@ 9, SRAT |32 5N Al M @it Taered o & (e wiva
G THOST T ST I GIIT T8 UB, Ot fqeq It e I Freifere=w qw |
R s 379 1wy f7 +Afsre Wb =, AR I AT FHW g 460 (Al (MR |
¥y ©l-8 7, ISR IR0 wibe Q7 Ferex I+ feaer ©iRe Tnized @itz | (RF<H
JaCt 7R = | IwE @3 [Ieq I Frelfereg el fow wnifere® e
meTl =W (G3f6 S & qeifieita ARTs #IitF, o3 G2 fEmfos for fox 3o oF
epifere <=1 2X) | FIHA-AOT (1989) 2ve g Segel TP, [Teq 20T &em (/TE
gy [WS qaer « T FRTiR guifer wifem fFeahm Ao

itR, CIbe N9 a1 20 | ©IF99 92 eead & woel 6 I (el 1Y, 95 o
(AT T A (I AT (@I ST FPT Sy sfeqe by, SR
& TCE, IMCIF A2 A7ETo0e Ko qolR |

12.4.1 QREE W€K

sfiSite TaTa Beife Jeia 2l of Fwite [(feq Toam T bl @R | o
QR TG (@ 2t e #Aifice 2@, @ Wi @it fave @21 @ e
@R @ Y@ @R, I G7: TS, APt TR 43R (P 7§ € T
@R AT QU T TR R GBI G P A |

sf3ice Je T S 2ARHA, ¢F 7 ReFPrTe S q7: &N 260 @b =7
wite 7T AFNSCE AR wAfaed ek, Sy, ZGE AT G Ty I,
TIREIE @R IR GIR-TFHZT W7 e, g wfsrem 1 e 711 oreaR wicwiiee
YRACST FCF IYNSETE SlAN@a I q0© IR I@ACeT T ¢ wfecfy ¥
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BF 12.12: T 32 MR-y @2 0 906 Fa WY AfREER @@t wiba @hen

fAold @3 @9 M e 2@ wide «be qak WefFs ufe Sy @
BTS2 2SI AFw T 2N FA AR 2 WRE @fFe g2 FEfFe
aftie fiffre erm efpetaita g 5% =71 Mefeetaiba @yt o Fueme
elfSg#1-910T7 (replication) ! W& I YR TR @S BRI 1 ~RAA7 TeoifS
3R ©iF YARIRRFen SarE Seoifer T @ armae [Ress 3 wfeaR

Qo



IR INNS @ Rasq 230

4 1 2, (b @2 g «fbte s S 27 Mefpetanfte | « Fefpatafba
(AR S 2 (ANBOIRAT @2 Of (AT T T SRR | SR Q3T BT ae for
IE, T G GR TGF NG9! G2 |

R TS TEI T BT GR WG #/T 36 = (ATBICSN | JrAC6 e ezt
Tt &Ffeq, o qmee @i @ I TW 1 A CABRSRTE (MR (=1 ¢ oo
e g IR GROTR PS¢ @I, FE GFME @ A AT
FE] A, (SN AW ALHET BAS (by product) e wfwe 7S 2re Wg T
O IS IS QIR TR I (TS AT | TEI AN (I (AT IZCII!
G| G799 e Tfew 8 eifiee et «ar s Sfogfe At Reea g 2@
QR TE o2l AriEfae e wiwe 6y S8Ry Il @R, o Tota Sfafie
JPIBE @3 4® WeifnFed FET dZIErey | RIeq SFesirs Taeiad W6 =,
e Tiva *R-eiei eiffie w6 5t [Keq, 12.12 or@ o @61 4 (Rew
@R

12.4.2 ©IF0EqW q BIAGIE ToW

faftw agfe fwm vt vaEds GRfeR vt N Rt e a3ft el
foreldRIT 5% e 1 el it ©MeE (Charles Robert Darwin, 1809-1882)
O APRE *E TR FET | AE QAN SRS JEA=eeisy [steje
e foft @ @™ Bfen uar afdgem fowres &S o ReiweiR wies
T R eR© O fofere 1837 B 2T opiwetaa & 20 J=A #IC 1859
&Gt aipfos fdiveT It awifes & (Origin of Species by Means of Natural
Selection) T <6 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, tod RIStw s Rewd Afive e tawifte oy-gwiceE
fofere 4o afFTT (mechanism) 4iFa &fSd Tt T, ReStaa o [KFg Iy FC
A1 1E RS0 Il RO eligfos MEpaie S F WK (& TP
faftw ergfs faw M, wiere @A™ (Alfred Russel Wallace, 1823-1913), 938 N
g RIQTSIE W~ ©g e v 1 wrF [fen aferifie Ftaed ol o eRbEe=
TR g wige epfers |

Fil-oe, GRREEN- $T-30T @Y
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CIRBELTR T dgfers weafbe Auiae Aot

(2) WSIRF T IAYX: TRORTR WS, WHT A W FAR R SRES
5y 1 9 T SHINfeT @R MO 2T Kiegw Fe I AR | SriRARgA: q<fo
AR R (AF I AW 730,000 A& TUH1 @8 730,000 NS (ATEF 730,000 AR
NTRT O QST Y | (5 & IPI WR AT Igre A 3 (@i TF e | eFesEma
TS, G (@Yl RS (T Tge e 7 ([ AR 750 IR oA MYl 7F ¢ @S
KL AN |

(b) e AWy € IFPRIA: FHRF TS AN 6T TIEH IPPA R AW Hfo |

(c) wfFored &0 MAW: HRT Wik ¢ sffdfes T MU B ¥R 47 8
P RS A FRCE @B AP Ty Fow AfSrifer Ty 2re 271 THeEA
& AEE TRATNE PO0gd Sef TRATT I ASRS T | BIFORA % ST (@ T
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 qEoeR AW- GO fHeore
tEe i’ [{ien awfen T AP-AWE TwET G WP FoTal T8 € |

(i) S osewifeF AN (intraspecific struggle): 932 gwifes ffey gt
U qRR PP G FICNF SAT GUd SepoR I ot @t fceons e
@ A Aferave! g wew; Tnized RETT =1 T @ G A geieEl i
Y @ ¢ AW @R PP e AR o e e R waw
¥ A | 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 Mreifie Gk
IS I | AR T OF GFog &0 AR & AfeiTe @o1e afepa sifaem
0t e FACo W @ A @2 AfFEes Bre Awre ig, S| @06 AT
et e 2@ T TAReeRgS <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
IR {FE X | T FAR (T R WG 7y 7 [Fg «Ardy <t | @ 957 W @

Y 4



03

Tag Iofe ¢ f[sq 39¢

A1y (Ml T, O AFA (variety) A 2316 (mutation) I | SPeT &R AForeT
T FRIPRATT G306 F_CE ARG FR

(e) aFfor fAdiva: Tt wrga B dfesimit sRow @ gged wgee @
OEETER) AFdd TS QIR Sima el afswiier @ -k o
I, 2 AT Ao Fia 3 ¢ wea avad TS SiRal agfer aet fdifve
T EAEPOE @R MY (@ WE R HOJF JR ISR I | TR,
Af ot AP G AiPfo e MY A AeATS i 71 T g A
IS T |

TIRGITTE Todm TPIcE “Afaafes “Afaaet @ Gafb e AR e =i, S “q@iy”
Qi T Aee TN S I @ 2, @y SR offaet afswften @it 3w B
I

(O g gwifen Befe: (R &AW ¢ Tfewa W FRYETE v (R I, eFfe
SIre b I GR Ot w1 IR | ARG a7 2t @3 fem sifsae=
i fcee WA fAre 2itg qar Sime gem @ ]It Iefeia Face A |
Teafeeld @ G IQIEWE TP AT I 1 G2 IR T QA A0
ARyes g @ A, 4 AR oo v I GO Pi-Poiren 4w
frifoe T wea e 21Tt ¢ Tfewma g ewife 4% Fea

TS Ieeifefam, Fraegv @ @fafimrs g7 ewifen Seofer fam okt
TeAmA @R e wrge fofers e, fonfs fon S g aeifen S 2re «i=:

£

s
Gl “"?gé
3 ¢ Py

S O Y RN U - = it et it Al

@ 12.13: ¥ &ima Wy afermiver gwha) wge [ba et A et dheae
T £3 o R et f r o =
“ficaf a0 s Ao @M G  [ACTAU RO 47T <1 2T MeriE 2 et

. —i=tfer By e for -
G2 VI 0% 00 191T80= |
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(a) 1 2|IFSR (ATF /T =W (isolation) IGAF T
(b) A=ARCAT (hybridization) T «<R

(c) T Yifore (N ReEwry A WCASW (I @IS 7P I
(Polyploidy) T | €T FC T QIAHGH WOEGH Y6 AR AFfos Mdibea a4l
35 g gEfed % =)

dwifer fore Aol RIeE= 19w

R TG g aeifon TeIRIE Ml I Awe i IR TS A T
TrrzRe RO TIRERTET S @0 W1 e (9IRS A (@ ewfeia b dew
wWe 7o @M, (7 R ke ve @ i ite Aore ¢t adie @ sifse,
GRALNZ 8 TARINST NS [T @ T© @ A5 TS 7R, iR Aeifefd b
PR | RIS #td Ao 6T @2 AfeTiE e owa wfor@ed (adaptation)
@ Y

RAET @ Wy oPfoa @A B, ©f 71 MM AAFLETeeI [KI6q W 78I
TR | afbe RISt Ireqe o | RISs [9rs @i (e e @3 e
& NG TR | RIRE9IR FPIE AR T TO03 AT TR, [RAOTE TR Il
TO2 GG W AR |

(?) s
wﬁ*‘w@maﬁ

1. RNA 917

2. w2

3. @SS IHeAfod (ore fofe T =7 @7
4. OB 17

5. YA T I FIR?
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HIag ILNaifS ¢ e

E) e

1. DNA Sferoq Sreitq =¥ foras sfziey I w4

B wrewh e

1. TR @ idim sthea TE?
LR (URGE G 2, qF @«
o, fe= ¥, ™
2. 9 99 Q-(S QITF—
i, AR =Pq
ii, ST FACED
iii, TLGTSETEOS @A
e e Afde?
3. i <418 ii

. i 8 iii Y, i, ii 8 iii

A7qe! O AT 3 6 4 79 AT ©&q Wie

3. TRIYCE X SRIT TR A2yt FAG AHw?

3. 466 o, 446
%, 23 v, 22f6

234
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4. THAEFT A OR B (5 (FIF @ et [fiae @ititeiy witg?

$.X XY <LX XX
+TY XX .Y XY

(@) i

1. Frete avem 379 ©fF 126 FoRTel TR ¢ Sl (TS 33 IR Sl
3R (RIB FUI6F Fo, MR TR IR 0! 0TS (TS NTAF 0ot | FifS oiq wias
G5 FYIFEIT eATS G ©iF Tia TAT Slget F9 1 A PYFTF PN G i
ANea et foret fdaeet st @ @i SRt iRy

3, qeisfefwl Fi 2

<, SHfersiq Jece [ 2

o, Frpited el (FE Gge AR AoTre Sqor Fe It 79
. Freres F 260! wrifee @7 oo Rossd 711

2. Gitzer GRS 9o BitE qATe o @ qiftre g =1z et Retem
G TOR | OT (74, 932 &wifs et rge RSy et wiwia, 7., 31 o5 1 473t
A G o1 R, 0 AR Reitm @ g Bd1 @ 57 wies 51’
o7 IR OitF RIST 8 ST TPIE 476t @)

3. @R N2

¥, SfSrEeE e F ?

o, CIEE (L AR Sweim T Iyt 391

q, Twioed &AW St eifice 7f feei s (=re (ewt 27 i 9 96—
ISCRRE T
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BIRE PRI TG R TS g R @ea s oifve =71 @i, el
Ie3fB, WS, «Af @ @b Giws G Fead, confq itz g @ GReer A,
OfF 2ORS @ GIIF G T eS| 9 R o GRmaEee [feq *iw @R
TR (T, GIET T2 G2 AR PRSI 99 GIkT Gk 2o & |
Greeite e St e 32 JFend [w, @ Iw e s afferea
S F FQ I A1
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‘@aiwm%mwz

IFgeT PP FICO A |

IPQEER BAMTTLIT ST HF [RTaFe FACS #1711
AP 6 AMEIET PP FICS NS |

IrgerE *ET &R ¢ S TAMITR TPFE ol IR AR |
3% et W0 =T T Il 90 ARG

*fg foraifces et Iyt FHCe A

Jwfee e arce e Frfites gor e T AR
Qb @3 SR AT Y FACS #AF |

AR Sy TR [y g g hea 8 ares EsaRieet g Face
A

AT e AS G FACS AR
“Afaaeas Siweg T Al ST Jgg ReEd sae =)

a3 Fivte waiem Besvs, AW, REee a3k AREeE g st
T ey 0o Q)

G0 WG ATCIeTa SAMPTIR e 6T Fid ey Fare A
PrgerE e 2R, AT, AWSHET LIRDG AP FACS FHY 2] |

AR OIPAT TH1Y IFGOE BAMITT T S THCS AT GR qF
FRFHC! oo 29 |

ROV
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13.1 I°QeW (Ecosystem)

A T G, Te 8 (oo qPA— AR e wiwiew A &9 AeweiR
WEER (AP O AT TAMIA &R IR ©fF T Ao q1fR® e @R I& g
e 3 TR 7 AR fed B of 911 23S Timie wkE T AfREeR fRw
R | T e I (AF FIET TIR-THTT @3 B (AT A ey I AT
AT OIMA AYF A FARIICGE (1) (O T AFTE ot I 1 Bfegw @R
&A1 T +[Ta QREIToF R & TORT AT ATIGH, ©F Q6 I8 & ST
2 ATAPICET 2T (F | IG-SPw W2 M2 GFCIE ofews Wifo 4t #AifF e g
e 713 A R a7e 01 gATeIGt et Ay Sfevr [Rfew wedt (it 3
Ao vorma TSR 2AifA QeSS I S Fwed WA it AW e g
I A AT Fey oA SAfREeiR et I sRiel TgR o9 Ofew wiF eifle ¢ir
ST TG GRIF ARER e 71 @2 AR Fe’ FF JeiRaErR g
YIEI | GO AFeT AR SRy Aipfes R e UM |

APfo ~faaret Bfew w3 aift ¥ M2 TR QIER A TE ~Miedd W @ #fg o
AT GTPN I WL R IO (Ecosystem) | TOAR IPGST IS G
O (P G @RI, @A TG, AW SRAMASIR 7O Sfew, AE & Semwa
T frgailiat fog It Wk @ GRomee «fReRee R ¢re ey wg&ie T @R
@R TAMIGTT WG IR SFOPTHRE I8 | QIeeted 4% IR Sig g
afgare ey Tamir Bewr fera wifS, «ift ¢ Ixw awee 23

13.1.1 IPQOCEA SAMITFTR

G TR, AfREeR &% AWd a3 (ST ARt NS @I IR Irge T8 6T |
% fS=f5 24 SAMITT ATSFHTe TACR AT TS A (R (=6 ToAMT @2 &
TAWMIFACE FAC MDA |

(a) =@ AWM (Nonliving matters)
@32 (@ g A TAMTS FIRRIZ F0R | GO F3e WY BAMAE W TG AR

Tii-ov, GRREEH- 5T-507 @



W Hafea

(& @3 oIt ol 4l [ |

(i) Wt&< 998 (Inorganic matters): =¥, Ig, @ Mo w_fe e Ml wdie @R
TG ST | (TN, FEARTHN, AGI, Tz, TREITeH, S e, I viz-uHZE
Sepif

(ii) &< ¥ (Organic matters): Sfew ¥ &ifia T5 “wid At ﬂﬂ?ﬁ@?wm
R G g TGO @I 7Y, St &1 2¥ (61 ToAMIT | @ojfeT AoAee REIHT Fiew
“fafoe | RREITE Mt g wite 28w, Bfew «w=e &g ffow oiw, g, e
ol | te g SfetR T A +ffS39 1 iR Bfew vty R w0a b iR face =311 3%
&t RREPTyH i @ 27w

(b) ¢St %W (Physical components)

SAfRTIT ieeTieR ARSI, e, A TR ACHR A, AFF b @GR IYERNR,
TR A TP @A STt (Wew [ 3t ofvw ) 93z Twet Teift g SetmE
IGOIT AT ACIRS T 1| G ToHAWT T 0T S (I AT ARG 8
TR | GIRE R (A IPGOER (STS TAMI |

(c) &I&E BoAw (Living components)
GIRP IPGOEA PN SAMIT | 13 SR SITed WG sAfacac [foq sfsae =i
AR & SR Ao fon aia— Bevimes, IWe ¢ Rearess |

(i) TeA%F (producer): & Tfen ST E=ifFafers ol (AT 14 TiR-wrige
a2 Wi AF AN Mear I@ AEPRERS Al SIE g4 AW SIERIREE
(*Fa) Cofd 1 @ Y Torerre R Sfew SfEcem o FCF 1 O ACEeIReEEd
TR AFQOCHF G i, BAMS 2 S Bengel | U3 BAWS SREWITHAIE &
SR FE =W NCSE (Autotroph) | T ST fTe A_E el tofd ST AIE, &
R QR Toig Ad & ST F90e T 7

(i) AF (Consumer): It ANT +ifaReaa e M (AT AW tofF Fa0@ A
1 ORI AT G 2T A AR TIW Sed &7 [WoFaie | ©I G 9 2
HFCOE G4 | (PR A TP Bfem (A AW e T, SIMECE I9 =7 Qeirora! e
(herbivorous) | GTAE 2 AN AN ifdq AW | T Hfbe, @, 17, —oie, 2fad Tepifn
2N @fag AWe |
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T oAfa o

PR 2 Qoo eifitn AW RETR &% I ©Ithd T4 2/ N 4w 1 faeiw s
WS | G GF AT WA AN 1 e, FmE, i Sopfn TS @dfaw 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, W Topm @B @fdw G | 9’
g @fas 4me Gie 2ifie (6 To A7 TR I A=A (00 QP o'W IR | @
1P, 2P, e, 2t Foff 1| G AN (S IR AREAIGS A 4TS (scavenger) |
TS G Tz I WG (W AR AR AL Ty, I I QO™
@I A (R T, WA @GR Rifew TorEw dme R e A | @ e @
§‘-TC@1@ 32 WA (omnivorous) |

AGOLE TAMANR
I |
TG S (ST TAWI G BAme
r_l—l 1 | ] | A _
I IG | | (TG | BemE | S - fres

—(PITSIEY (3 ~OT AT )

J
=

—@W"ﬁ (T == AAF) J)

p—eee
—( o1 ~orR M )

| (i v )

o -

@ 13.01: IFTSEE TAMITINR (F W)

(iii) &S (Decomposer): VFERA, T@T Tohm afeFr G A TG Tfegw @32
AN I M GR TOMZ (A Sitrd AW &R I GR AR @9 76y Rexifers
7@ WS At #Afag e fied 919 @3 e Qe BamE ok Bfetd ATF WK W
T RO a2 341 787 2| ©IR U2 IR 91 - Rees b e |



3v8 GReE

13.2 AP IPFSW (Ecosystem of a pond)

TETOIAd APgew B (AF S IE (RIF & IRGE SN 20 4P| 4T
PAPES G768 we *mitdd AR 7wiF Siereitd @RI T 1 &6 SAmiAeee zeE
fRfon o<ia tor @ wte i, #fifw, it I BRIk, Siweee, FEhr,
TR TR 1 HGIG SAMIFACET NG AR TRAME, 2 Forad AW, Mo ~oc=d
e GO Forad Me G ke Tow fares |

- 53 *

SN TG AP
‘It""-— %'I\Zﬁ‘{m

Q‘«T"’WW

foar 13.02: «f6 “oraw Igew

(a) T=AWe: T TR AAPTCERAFIA [T 219 W[ 8 9o #Aifed Sfew |
AT ST F8 QT 2P0 0T | FIRCDIgNeFod qf Bfew gfieeba & &St
PRI 8 ST TETST OfGW ACAIFTCER AfFT AWy Lofd T | O TR BAWSE 0T |
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Haw AfFeat e

(b) &Y FSTIR AMS: A LFCTH SPTHA F (AT, T TH10, AfeFa &liN, Gaeoa
ZIoNe 32, PO NRS LU RO AP | O G 2N GehIePod 0T | @ AW
fteat 4 evge Ao AT =, ©i T TAMBE OFY TR (@06 AT |

(c) TeoI "otaq Ame: (26 g, 7 wreter 0w, e apfs "o o 1we | 3 faw
Y 2GS FACS A 7 R TLAWIPE AW FEI T a2 Fa0e 2itg =1 @3t
2T FoFF AMFR AW RO &2 T

(d) TN o AMF: (PR AW (=6 Wy, oefe ogifn e “otaw Wmate o IR
ST GO TSR UMF 0 | (4, (e, (SBRE el T Wy, 7% 2o T goiw
o4 I AE® AV |

(e) Rae®: F@ ~liffrte g =ale ¢ JFGHRA Joal REE IN F@1 9T
e 3071 @3t “Aifice op 31 2ifaw oy IR Wy I FE | 99 Gile I o
2ANTE FFTA I G ABTH 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 @ Sfen @RIt IFgerEd Qi SAMTER N FAE 2 IS
T | O AW oA A FACE QOTSIE AT qIR WSA a1 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 AT EewE AwfieEitee Woe Tt T @t
<

P — »Hee — P — » AA 5 A
T drelad AMe RO ld AMT  YOIRTedd AMT  HABTOEd AP



Y BRI

G AW GR TOGA AR |

(a) PRI} ABRFeT (Predator food chain): (T AT AN Foraa AMF AT
TR (BB AUF @R S Toitaa Awmceat v Yorwa AmeoeEt e o 9,
o7 P 3 @ PR (MR Bhit Jfde Mt o ReEd
Ve |

(b) 4R AW (Parasitic food chain): & Sfen 8 AR wAfFiN F@
fATae (5T I I CIFPWR (A AW QT B | (FICAT (P! (T G0 TGN
ToIF SIES KF0T9 FUOF AFGIN! ©OFF AR & FOTAE 271 @ (Fg AW &9
4ICel RO Age Bfen w18 APTS A | ETewta et e A, @ E:

RIGK > T > (TS ORI |

BTy, QT NARMCER F8 CTRAIRAT & s s fcer G2 58 (e =S =1 3¢q ),
fF7g ©ig &= fowoyeena f[Rie Fiew @i

(C)WW (Saprophytic food chain): QItRF Jomz (AF ¥ T I @Al
R (IIfEE AMrerd [Pe =1, o) G fiees 39 = Yol AWy e
[RIpCE

oM —> W —> @0l

Tl AW, G2 AREEE SRS aR @ @R e et Ier et At
rESTPIRY SHNIA (o I 1 A& 8 TG AWRATA T TNAR S AT
FIRA QU @A TAMS (21 G2 ToF &P AT Oimd PSS! I&T I
T TR ABFSET &4 ¢ I GIIHS Fora THAR fTSeEe | oAk Qe
AT Beoive I SR AR afar sRfefier Boin afsfie |

13.4 dwWee (Food web)

SiEPIot (F@ T AW, QO AMHFE G2 IME [foR 7o AT (vite T
TN (@ FEIB AT IS T G T Tt 74T (o TR | AT A

R0db
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R A q

0 | TR 8 TG GoF AAARC T IR Ko WY | HFRA IgoCwd v Smizaeift
Qe @ TEfs wRe =% 211

fo@ 13.03: W&

ToNta @ (r T, BAWE (1 Gehieon QIR (=I5 MRLF TG AW HIRAR A |

GAFENE A AR 42 I3 (2B 932 I8 Wiz ToHR | G }R WA (2B WL A7
e 2R (B MR @2 IT AR G2 ATST GFp (BB APTIE AER (TS AT |
Qe ~ifofs RfeTem @ sl miiee toff I Yo @ Aves tofd @R
fifon Irgemm 7 e Tibe e tofk 20s #d |
T AWSITE (5 #iT6h AmEee shew T

(a) CIAFA—> (®IB R —> i A

(b) PIRIFT—> FEFOT —»> IC AR —» & AR

(c) PRIFT— (20 AR —> T AR —> AT AifR |

(d) CHAT—> GEIFOA —> (R6 AT —> IC TR —> G AAfK |

(e) TIRIFT—> GEieFod —> (R6 WY —> A AR
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@&QWW

& : B9 13.04 9 SRS AWEE @R AHHEFT g ©f @R

IPger® 45T (Nutrient flow in ecosystems):

Tfen eted Y 47 IR AESAT feTy AW eige I Bfem @ 4w tefd
I, ©iF g ot 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
AN TP 7 REeofre 9me 1w ReT 3921 306 Oter Fge gorelie I
“AfaRee fofat a1 wige Sfew Woe Sitee g @79 T GR AT AW &RGLS G
I A | ARG I SR 2fTS e elfenfbee e I 1 AT
TG gl a2 IrgerEd G S g LGy
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T RG] TRITHY
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v
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o1 ) 5 TR eI . e i
o& 13.05: Aoaq 2492 IR YRS AUHFS by

Irgec® ¥ 412 (Energy flow in the ecosystem):

AT IPgOCE ¥ T T I 1 S (AT @ AR e G ey sjfRice
B (T OIF ISTHT 2% ACENPACH 2ifgq e Sfegw 929 I | PGS
RS QTR Ty AP *FA A 8 ©leHfg IPfae =iy e Tge 3@
Ry eor TR T Sem o 2ea ¥ R [few amrew cifew | o8 715
Rrretse Fitas T we =g @E sifawe 5w =T

TerE At wdie ITGOCHR AU ForAA AMCHAl T et #Ael, s, FeA, T,
& T W QIR 479 R | I g Tfeen Tesifre I e e ererét
eifics (TR | M N T LA ToTe AW (NG NHR) (AT e, ©iA1g
O YSTHR UM | 2N FO(IF AV (A GOIR AT g oI Yoraq M d 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 THAEN 271 OF GO
AW G IPgory iFfes =P 2R Hoe AT |

T (AR AR 2SS Yorm g weicy 21 1 Besive Tw Bfew (AE gererat adt
Tfi-0q, QRRGN- 5T-30T @



o GRS

ool *fY ez I, ©IF T vl Y T T 1 ARF TR TorF AT eSS
AT M7 @ @ A fSuy azd F, OF Few mR @ A S R @,
0! o ARERET |/ 1 9OIR GF TR R RS QR AW RIAreEs I @
fog wig 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 | 7 ReTE Tesiive, 9w v AW, faem
o AMT AR POIFG T AT ATONIR GF G0 Ged (PO | Pgecy eAms
AT I TN e EerEE dfefey I garedl 4T wdik &AW orEE v
fasly §fFe ceera afsffe | qon Ay ~owma T ot gor GFe @Tres ¥ T%
T M A 7 G eTerw afefafig v @i PR Tedms At
wow Gfre e T @ @ Hfg AR 7@, et efefh G e uw fog
W ofs ReTd @R W1 Geeg @ W @ Teeme @ it =g o e aR
T Of S GiFe (FT0STE TT S W | GO i A G et «r *fgw At
RS T I | AFTS, @PIA IO (@A A0 G (LS TopF g AT
ofF Al 10% 5 Boitaw §fFe retE etfie Tre e A 90% ©ivt BT #Affes
g @ R wfiTenr uaRTe F T

=@ fAifires gt

e gfiw Bofw R (@ fawifas wea MAm= v g, ot Pafie (pyramid)
@I G germ T @werEE Ao g Pafie wieta @R Tm)
e gg elfeld sfSrerma =g e 8 AreEs e e *fi R =)
& | Toitam Gie Feerd Qi (bR Gies (FICSeTd QIRtd (B o1 3R O3 TSt
SR AW afie =Y ofvt REw 29 aowy Seoimss A Praifces ghre «we
POr® IMS AT AW B |

i Afire e =¥ FHaifites ek -

T G2 &R TR TR GFYI | @ HFAIRCE FAE Aoy F IW q1 offS
4Itst &iF 90% O g T W I IS AT | *¥T @ FIIEAT 7 AARFER
QIFRE 4 I 56 QA T K A | AR TS A 3[, Txon G @reE
F “Afwid TOL FACS UFE GR GFALE G T @I #FT W=OGS A A
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5@ 13.06: =fg7 P

13.5 G (Biodiversity)

TG 8 G A wwme AfRA At e @A e g IER R GR q56
TR TG AL LR | AN @R +jR<Ace F© @ §] AR? 99 AT R
e YT T, T3 &EIS (WA MeF 8 TAPIERTS Siffass &5y “ieaifie AR
R TA G YT S Tgo) ©iF RO T TP Tl A0l TTRerew | @¥
e AN (ordl 7w Af-ewfe ¥R BIF FeLT Wro! Tfew- awifon If @ AR
e T afefs gwfs o =FR RFETH FSRve gk @13 =P &G e
AR ¢ dwfe apr owmifs @ fon a3 *ARFIIRT | @ For o
Aol R 7 f[eeta &%y e i S Uig 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 RETE) @F 1w T adiR «R Aeifed TERs It WKS
Rive AT | ©IF FRCHCA I#ACS (e = T, <ffAdice Ko GRoea apd 9w
ooz 3 aReba (Biodiversity) |
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13.5.1 RO dFarew

QREDAE for ©itsl ot 1 T, ewifare ey (Species diversity), I=o (v
(Genetical diversity) €<? Irgelfte (&b (Ecosystem diversity) |

gaifete &ba: awfere &g e AdwTe fidice [Reaewm G @6
AEOT TRYICFL JIHT | LY LIFDR TR @ &wifS (T o) gwife foxe
T | (A, I AR M WS, OIS, Rearet, eyt I 45 fon 2w s 1 99
gwifen MY o gwifen ey v forerR ewifeors tabe

IS WAb@: ¥R LEIfoTE AWTIIR MYe WHe [RA@ AL 7t T @
G IS g S e, WS, ([@oi-eftary «a «fkee dfsgerel 7y F4IK Fxo!
for 1 @ sty toff =7 o f&w edtg ey W&ivtae It FRe
VYR RT XS &G Ieiifecy Twefie 21 eftee WRRToR & s fEm
AT | Rfen TR @2 fFem o a3 Koo «Iffees @ Sie ’RNSR s =@
G2 TG AIfeq TEI T© A | @2 &f$T WIT WY @ Wy TG, ot I =7
IV L3foe

Irgelfte tafb@: g IrgerEd (ofe Toimiw, IS M a3k (&S SAmAeeEe
G (I AT AT R e AT IFQorEd SIFPIGT PRI 906 | @1 “Affaeq
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 @ few G2 2T TS AT T ©f TR Irgew (AT
fomea | 3=, gerefi, g, T, TErel, siery, AelE, TgEf aefs argem e Bw e
RESPITH ¥F 936 GIF TemE |

IrgerEd FfSHTe 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 AR @3 @3 Reiw geifer Refe @it R @ Tmes i)
o1 1A At Fafeer aa oy dReafoe Reswer Jgea

AR (@R &R A SE @F T FAEAT A2 GRAES 0T 41 Z0!, TNES
RIS 4t ¢t EEEIR. AT Teawd Fesd it oFE I SR @F W
FIATGR AT SoAPe feet worey g | Grojeett i fom e ¢oitt wamistx =Hif sifde
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IS “ffae | g ¥ 72 RiEes o3t 99 Ot Re]*s 2 (o1t= 1 Tee1 oRPAS Rt
@ 0F RS & A wF AR FA0S S T 9 I @ SoigrR AN TR
FUARG TR R AAfre Afrea AR g1 itk @i e e 9w oF
GETAE AR (AP HFG (A TS AT | GF (AAF-HEG AW T WA
FOAYH 1 TG T (I AT IIWUEE T Jh @A W AUTR | AR
Y A TR FOASS! | GF NP WP IR T &Y Fod SIo7owig & | oot
s cFune SR Jgesd SRl s oofbl, Foe, B g TreeiRe s
fiifs aeife <o wif | Gt 2ud (I e TR e A | Wi Predifere
PRAFTERl qPceret 9 {4 Y

I {FoR T =T I T -- o TN
ey weng 8g0 Bre Fw vt

o i Fweiee foaf 29 @
T FAS A 4P, B gk
IIT SPToT Tedlw AT A T @A

QRIS AR TR W @@ |

&1 A I GIHCER wETHEA =

Rire w1 arqoma Tafofe e e AT
T W I IMER IPQEEA fBa 13.07: =P, oo G2 Fie FAgfieena
Ffoners! T G4 gﬁ'ﬁn‘ d3feq TaE Afws s

(T TR FACS AT 1

13.5.2 ffSw Sia wwy Fefe, wresfasaaieret © AT siwEst

Flqaee ger Signie =iwod 9= 28, $149 ©idi =CS&! (Autotrophic), &g “fata=reifds
e RS fore! TR0 ol T, e ARAETE (PIeA] GRS =g 77 1 A=t i3,
JooIewl 8 T EErg G IHIET QI deife «qe IR fHSaee |

qPfB FowT Tfew A9-7AMAEE &0 (Cross pollination) FB7eTeq TF GFr e
froqeete we iRe S feaier &iegs e i @ si4 eiR-wrwige (co)
W O B TR Cfewge AESHALHTENT G O JIRA FCA | W e Sfem
A afFan @ WREEE (0,) BIH G I, PTG GRFe G IR
|1 SIRT PG, wae gk [few g Gy Mo stesiE, sk, Soerest
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ffeme aeifie 201 g AT = I, AT T ¢ FSameR Riea
Ao BRI | Te Giaeeits [Afen el Sgsirt g2 difive S e ek
TPEYEE FRIFRA (Symbiosis) FTH SGIF® Fa I G TPFIZ QRYEIE
SRIAFIR A FRITLASIA (Symbionts) I T 1 @R FRFPFFR QRYEIR WG @
fFn-Risn 6 o e = @ Some Qe @ dbs sfier Tme @
R aiazIRIR QR 17 Arosfaeae, g et 771 Aficfeeat
GO (0dum) I @ 92 AresSTNe W Yoitd Z0S A, @

(a) €< AesFA (Positive interactions) @4l
(b) ¥9eT AFS3fFAT (Negative interactions) @ |

(a) e Gresfeat (Positive interactions):

@ ST Go WA G0 TUHE TRTS! F(E, OFF 4T AFesiFar 1 @
CFLE TR 936 1 Torg ToAge e AL | Aoee @ Aol ufoa a4
¥ e epmfere™ (Mutualism) @ SEIEE™ (Commensalism) |

(i) Fregaifere™ (Mutualism): TN TOAL T OCUF 24 TAFS 2 | (T,
cliufe geifs, (AIFNTT d9fe FE™ TY WRAR & P& FCoT BT @O R
Rt $erm A= 96 | WS AR 9R AT T (0T A IR WS A
FETE AT Ofi A | GOIE @R RIAFEF W qR T felw b1 @ [w
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RO
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TR i BT AR I | 9B PR R G 2qT HRIPAA FCE FAZA 0
I | BAIF IONT (ACF T A MeeR R TR R T A w9 ey
T AT (IR OIF FICAIHETR TG (o7 &) IR RANFE &) AP
AW 2PQS BCH | ARCHIAN (Rhizobium) IFFGRAT ey Sema (Leguminous
plant) f=te 9 F@ 46 (Nodule) toff I €2 IFIT V@S GTAH
T B | JIPOEA 42 AGTT AR B Sfgwes 7aaR @ e [
TN TEW (AF *FASOR A7 (T ATF |

(ii) FCWOES (Commensalism): @ CF@ TRENWE NG PG M@ TIPS
1 W AR TP TAFO A S A Wloers =W A1 @, @A Sfem
(apophyte) JC=Ta AR e Wibre WK I3 @R & IC T A=A 6
ToT oo 1 qFee W oA B epiifee T P e 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 I6F, g eTweR @ wfe
TR 1 ]I I+ Sfemenezs oot Ty A v 361 g wiwamrst i
o I A1

fo@r 13.09: (a) (b) FTIGAeTE

(b) ¥reF Sresfe:
9 (F(E QRREE GF0 I TOrE Hoare | ANSE qFesiFAIE for oitet o 4l
TI— cArFel, efscafer ¢ epfeaie
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(i) o9 (Exploitation): @ U G0 T G RF SeFF I AT ©F
iR o A IR fvem wfiem cont 3w @ Xfrst ) Rfrst gream
ANE GRS G TG FWETet SRV (I S AW TRAT I | (FieN Y
<3N LT TN (B TR | IAIT AT A A T G2k I AR o Tw
GBI |

fom 13.10: it
(#) =foret qee coifee Tfaw (4) TIWTED (NS TSl e

(ii) @f¥waiet (Competition): it WAG =it wizet, qrei, #Af @ g w0
QIR Wy et T o | q dfmifen Ry RfFESRTFN RIeE
fore e ao w9t Roifes o i | ot TieeEaT arosesifes ¢ wrozewfes
TRATTTR ST TwiEAe |

(iii) =BT (Antibiosis): <G
G FES 70 Lo AR “Awieda pie
Ifq o &g R aqwe e e
3t et e W WA Y W06
o ok digace wnftamte I
TIRREATS o AR APF G Q@™
el [ AHEE GECEd (1881-
1955) cifPTFw it wiRwieEw
o @ offffee = 39
IPZ TEBIF (G [N JREGRANE
R |
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Affe EfFe AFE WYET Gl SifEmEen, @Ww o, IF P, 934, g,
ATz ey Seeaeifn #ifea e MafereR «hewt 1) e wfoare 2
RO I I /T A o007 T I [W, PERIE TG Hfo =71 famzies
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(Green house effect) 11 TR QTHFT S CaF ~Hfq THO! (ICT AT G
TAPS e O IS, WRRG AfdTS T, I 437 (3, f[{fem carmenies
AT T HS A, MYEF WG g < QA AT (A (AR, JC-SCARICTR
SIg! (AT WA | AR RS A fATZTH GrFg (AT T SN I | i 9
(RTFE A NFHIF TGS AH! HIEATS TJ |

e IS oI e wffoy ied At et S (I 36 %Y IR |
T AR TR &g e gt @i eTe 2011 AR TRwafERS qienEE A1t
(OIS T | FHCRIPIAE *Y W A HoNZ AN 7 @02 &S @ oire 16t 2= o
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AT T T RIRIOG AETH TGS R (1R #0H @ 5o Tfew @ Al
SPTS (AT QT T TAST R, O [T aAfeary e Fa0o 20 | AR,
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AR AI5A g &S AF->

Ge§ I IWIGIETE (Biotechnology) BRI «afb Ffete (Applied) *Mr
el *erle 2y A2 Isfelmt Ao R oo Fare AT | F Y ATH LS
A 9 O | ILeR G At e ST &S, IS @R YF Ao @
teafoie afeat e Ao wifkspe 26a < G5! SWHT AT & Sicaes!
BRI efSsarsm 41 TW, @6 7y @R EEdt sg Faem ) =ifHe o
@e[$ (Biotechnology) Wt RIARWITHR g €@ =T

qZ =i Kesica fafon =w qPoq TE AN G2 HGET NP THA, TRooq
T AfBTS, TR WA @~ s, e e @3 oyl i TeRAR
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o CRAYRT 4N @ FT I FACS AT
o o SR PG TS AT
o oy T 53 Fleibicas IR I IS AR
o (EAGE SfeRIRER Srory YT FACS AT
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14.1 QR I ARNBIF(S (Biotechnology)

Qe S *1% Biology @92 Technology-ad WA ¥ 1 Biology *tw@ & &7
ST fRTE @I @R Technology *1t9@ 1Y @@ | &idR Biology @aR Technology-€¥
reeTeFe RARe 2T GiRey® 1 1919 T FTeNT @ I+ GRS (Karl Ereky)
& Biotechnology *fb &X$q S | U2 2P AW I (I QIRCIIE, TI&F QA
Ol NLARTR IIYT FLF T (I BRI Fea (Bfew 3t 2t a1 wg&i) Telaw
3 E1R G (AT RS 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
(SADH-GF @ ARBIES 1 AT TRAYE TRTqe Wil 47 F@ 1 1953 A
Watson @R Crick 39e Tuay ©Re @fery wres wiikmies saRiRTer wews
iy FRAYRT *F!

GeRT e T Wy I 59 FEBR (Tissue culture) 8 o LTt
(Genetic engineering) (S F THIW 8 T (FTI JIFOIT JIZ© X |

14.2 537 rHE

Cfgmma f[fom @iz BBAGD (totipotent) GO (I YT T AR ACHICA &L (A
233 wieaeie sl fem wecar seq, «fbR Bopa sEpitan wife | AyETe @ A
T (AT 9 PR (NG B (Tissue) A T = 21 €3 G PR 17
Tesfferioniid wfoy qR FHfTeeR 48 I& 1 G B GrRYEe Sl
il eI (Nutrient medium) e efeaiz = B emE By wemwim
Sfgniaeaita gofb worwiFs wga it Efen oy srmia Seme @i R[itey =it
A iR (T SRRy, W QA oy, oF, Jeed Fepi) (ot S sffSade
ffenen Side o< FEHE F9 1 RiameEics oS qa2 I9Ee o e
e BAMIN TR P = | G FIeABICER STy Sfeta (¥ weH 723 I e IR
4 T ©OfF ‘QFAG (Explant)’ I |
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14.2.1 53 Fiepi 23R GPR
(a) g Tfew fadiva: Sxo Yeomeis PR qR @IS Sfente aH/itse &y Ao
FA I

(b) WRW g tofd: Semm I o T eR e 55, fobifm, FRbRawE,
AEIS @R 2T T UGN (Semi-solid medium) ST &G 1B 4w Boimw, @
N (Agar) AF WA N @Rm 4w tofi w4t =

(c) AT ARIW &fSl: TR TGE I A@ (GBBT, sl ) e wan
I 25T TIea M X I A W1 ARSI WBIES (Autoclave) T 121° .
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

\* 4
Sl sffaeae <t I SR
NSAR &3 NHre RFi=ed NG

o1 14.01: o3 v afFam i 1w

Ti-ob, QRRGIN- 57-do7 @ift



o Qi

R 21 92 A SR )i B3p qeaR fKeres Sies st @igpiEt (Plantlets)
tofd 2 T TR (Callus) I SRFIR B “Afaere 201 @8 BPNs (AT 7aehEE
TS GFHE AP (Plantlets) TAF 27 |

(d) 1 TeAME WGP RFEA: @ TP TesAirs SRR I Fo1 TeAA a1 =7, o
a5 TS Twel wited A7 [Gee fR[ftey o (6T = 9R SR A7 =
TRAMAFIR ARV NG Ao I 2F |

(e) diPfeT AR Ot M *FeR: TS SR AfTe @& WHTE
G FHRCAGICS Nfood! (=B (R 2@ Ao T T | 2T S SR Fewa
T @02 N R RS AFIoT #ARTICR AR A 1w s =1 Affret szt
AET G T TR T CITIT «F R~ eliglos sAficar qfbte amsien =7

14.2.2 63 Semita I

B IHIR QT (@ TS AN S Tfegw 2emd CFea Wk TFS oo
TR AP ATy MG (IR @R @ CFIYEITS FAF TSI (7! e | @7 e
TEWieA (AT PN IR WL GR LAFRSPTE iRy Bl S a1 T 1 AR (AT,
RO S0 SIRAPTE B Tooime al T 1 Igfefes DR S Kl (AT IS
Q! W | AN I WA N0 TS FAYS BTl TeAmeas et A1 viait gt
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 TSy eyfe Rerna Rge | @R g e A w9, GPIR 4 bR
T AP Ofen B T I @ A e (@iee e wal Arpfowera
G QF I, O go TRYRKE I T I A agfen Sfen Teiwew Bop
I &A@ 2T I TR | Ty Reara George Morel (1964) &MY FCT WA &
RSN (Cymbidium) AN @G gwifor @b GINEET (AT 93 I=CF A 40 &R
BT oihew Y | By, AiKigd R @t Siafeam Sfen it =@ e 9 FEe’
Bial Teof 7x 1 RS B el Awfon Mg 4 =ed 50 Rierma woptar Teoy
I, T ARSI wEC | @B For el I e, Preie, TeatE agfe o™
afeqza @it @Il Bie [T @ @ S0 1 1952 A Mo AN et wf&ws
ST NGO @S CifFa 6 SR Teq 0w |

IO AAEEN FIEABIAR NG (AT (AT SRR @NGS P 8 TRl (AN
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@?&i{f@ 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) AT @AF A areq Afdfereeng Sevivs ziR 1 Srerize,
PO PG O e ST &) 9 TR TOfN WT=A (Sperm whale) (ST A&
21 G2 fofi e o % 200 TR | GFNG (SITEET (jojoba) NS MR Fe IS
oo el RReTe 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 AFep ©fere JRCR, (@9,
foq e ot @ Rt afFTes vt Beoiva a1 3187 TR | @it afSwaidt «3e afss
AWM 19 B, ([ B, IR ST Beoiv w4t 2tz | verwet, gifSean,
feifer, STt eigfe 31 Tesimaaral Jewe oAl Sesiva w41 2aacz | RS wrErere *Ry,
W 8 AGH BN T a1 AR | B FleTdia AT e =efq @ g BIRT @R
Iw NRIBTCIR TerAme T 376 AR |

14.3 (oS A&MAIR (Genetic engineering)

q3f5 &R AF G S o T2l foumy 4o =23 I fon «3fb Qi =FreEs
e JUR fere eftF*7 (Genetic engineering) | WK JRErSII = I, FifeFs aga
G5 =FRG; 3fBa & @I TER feqmag =S A & e 311 @3
& @ @GR NGT =AArFed 41 7Y, OiMd i@ [0 fBuaq @ e 96 |
G2 (P G I A0 [TOHe qI7 FieFe WX (OB FAW I AP GO
B Tere afesares Fa9 & @ T Buse @97 S 77, ot [Tt fuay
| Rttt feuay tofia efetics Rttt fBuaa oy 3 fom @ifaz <=1 =3

2 YT NG DNA-IF FIeFe q JIFBRA (TF AqA, few (AF &ifics, aift
(TP SReM RMFeT I 8T AR | &7 AT NG SN Tl LA OPT™IR
GIRE (I (SIS @1 ZW GMO (Genetically Modified Organism) &€ (FICIGTE
1 GOSN (Transgenic) |

fHaws 32 GEtEE TIF 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 | AFOTos Tg 2ieal bog
TH-(FIB I-F (@, TF N o7 e | GRAYT Tt 93 (Ol AfSfRece=ia
IRl aiwe fFaferesita R 3 9@ T4 7891 YT @ & By T, (o fHawe
3 e WTwRe gHfiem | g GrEee §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 S PR SR GIYAE JIPOI, A AN Escherichia coli | 9% JIPGEAE
e M I (AT e ke @ wiiige e @b
gefmfa 3 s Guaa o3 e Sme Fa weeE (T 14.02) S<e®wT @
T AW

(a) 2T WSl GF (AT Ffers fGrR fbung w9 =2 91 2 1 @777 9 fowa
RS A WA 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 AiEhe Tuny q3k wet BUFaE @ R @[T G eiey I SLEHe
fiea <foe af @) wret fBWda @3] ST @I  Iore Fifers GmD M|

(c) @ 4ITs ARCIE ANF AL eIz W et feuqare giefe fTuqa-ag
BT &Fe B TR =7 T 2 1 TR QAT AR TS I F0R | 97 FCA
e e Tl s Buqa gwe ot 201 18 RIS gieie  iw el
Banar ¥fes Tt 359 F@

(d) @37 92 s e Fenae foow et T =1 Wfos ftuay
AT (P AR FAET AKOE FITIHT 0 | FEFTICNAL T T 1611
ffm @ geoiE A g Te 9E, OF ST ST 0 |

(e) W37 S fom TzolRl Rfawrs gfafic (Fd 3 JIERAE G F@
wEml F 1 9994 RS & sz s e g T 71
G2 FIEGRAIER LTOPHTS UIT 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 & =R e Fifews &S ot ST
IPITONT RO T TG W A TS TEIRST A SWgicca et epfere dems

TR @ 4Rl ufes Jgw R

TG T CORUIR CF(E AbfeTe ST QoY 6 & T*ie e &% Pidpa, Fhae
Afere efome 2R & Riaren «F2 @t 37 oe! gwifer Tt A, oy
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