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4.1 RITITeRT AT hitITeRT fagTa
4.1.1 IITRT oF AT | Ufaariaes geT

T &1 Tgeeidh g1 Gauaeit i Afaehr & fou S & 1%, Yo gk 7 9 1665
H HTh % TH THS I ARHEHT § 3@ 1R T fF I BR-2R Il ¥ fAae
o o TS SEH e’ (Cells) 11 &9 f&dl § hifyreht shed 81 oifed wo o ‘get’ &1
a1ef BT 1 He Bl 1 T 1672 § IAEIE A SR, Y1) o ATl ERR HORTd
@ St el FiferRd off| I 1831 | $iT % U dafit e gk A <@ T gt
HIVTERIet % TeA | ek 1 U Sl € 5 =i s (If@@- Nucleus) el

4.1.2 =ifyrenT-fagia

1838 ¥ TH.Sl. veited o forer o 3 Siftrent fagra &1 gfqures fean, fee star:
o Tl g wifyrRet & = B 2

o Ty & S I EARHE TS HATcHF THE o, 3N

o IR, et W € T ifdreRte @ Ieq= Bl €

SHifgTeRetl H hfd IR SR &1 gfe o et fafawd o s @ (fast 4.1) 1 wifor
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4.1.3 RITITRT

HITITehT ol Sitarged 1 Toh UHT 3ot o &9 | R fohan s Fehal €, S Toh e
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FHITRTEeT o Hseh oMM B B HINehEed § 3T RITITRT-31TR B & <4
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T it sk = © 51 o sk fereett 9 o Tea €1 Gehsan! a1 Hiachsah! ( Fehiane )

Fed 2l
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Feh{iaNfeen hIfITehT
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plegrenceaeaiea
(pro = 3TRFeR/3TE Karyon = 5)
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2. Bl foeedl aTel HIfERTTR 9
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3. TEEEE- 80 S
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e | qe IHY wgd AU e Tehdl ©
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7. Y U § U fEw el S
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8. Y% UGS H U HARRR B € S
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g TR sk gar © df g |
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o3 4.1a GFswa HIfvER
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ST Teh hITIThT hi TSRS | IR 6% 3Tadal i drel a1 fagfed fawan
ST € i FehfRAifer o WenRAifes HiferhTsti o STadmR] o TeararT STenT-37er
T W = 93 S €1 IR O (coeffient of sedimentation) &1 TSsi g1
% &9 4 frefyd foan s @ 9 S g <9ien S 2

Y FHITHT 9 Wor FIRERE Fff TH-g ¥ FF gHR 9= Bt ® S fF groft | fewf
4.2 ¥ feon mn ® SR fom 4.2 ® <t e @)

WRUT 4.2 99 HIfRTRT qen Wi Sifden ° =)

UIEq hIfTeRT yrfur IfyTeRt
1. HiferrT foaeeht & 9I) 3R Yol . IS HifgrRr fafa 7 gt STed S
1 & wifyeRT fafa et 2 ity Toreelt a1 @ foeedt 21
2. WU 3 R W 98 3R . U AR WY et 4t
1 et 2l Bt off & 9 WEEEd B SRR
1 et 2l
3. wfiee AR B 2 . e T2 el
4. Tesier SfaswE (fefaestdm-dictyo- . Tesieht Giaenfad iR 31 ey
somes) TH® ZHEAl % ®I H Bl B B 7
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2. ‘HiyTeR-fagia’ w1 YiqUed S 9 SRRl % AW adEa?

3. SH YR ST 1 H ey S YT KSRl o Bidl © elfeh WToT hiferert |
T&l Il

4.2 RITITRT & TSk d<d
HITRT & &I = (1) FHifSep-Toeet (2) HIREHES 9 (3) b 2 B

4.2.1 fyreRt freett (e et )

T HIVTRT T Tk DR G g @ 98 iR freedt a1 wiedn faeedt
TASHEH hed B T8 Teh Fsiia et gidt ©1 Wiv-shifsremet o e wed sl wd
2| Wfeh IRy iRt |, Sk e & ol o S el

T oreiel Bl © 3R X (ST 1 STHiEl i @RF YY) A1 S (Sl Y ST
H oheurg 1 Fmion) #1 iR g5 gkl 2l

e et WeF o fafaet (lipids) 1 &+t it €1 WA o fafuel & foama & o=

Tied T&d T MU 71 fGR 9 fhemA (1972) gR f&n T aer diete Ated
(FTEeHIS Hied) =us ®9 9 Wik Aled 21 38 fo 4.3 | <wrfan wn 2l

A HISieh HiSH o TR

(i) e foeeh wiekifafe st = el fafte wa e @ foas id she TR
% I 3fdTenfud ®d B

(i) WF HITRIANE 3T %  BR BN &1 Tk el STormi o 7eifd <et 1 7o
&I faepftia 3 amen SR

(iii) WIS % 0] & WhR ¥ ETEd wd ® :
(a) UETT UEE o1 sTed e 3 fafte #1 el W @ 9w a9 e
Hael  fomme B 2
(b) ST = ATk e : A HoH fafre &1 a & fR o @ T e o =N
ifyrer &9 9 9=d gy o B €




o 4.3 FIfyeRT foioell 1 T A died

(i) I oot SRR & diae & |t 9r 1 R @ 2l

(ii) € HITITRT I STHIT TEH L & (W0 IR T) IR0 % AR Al BIeR
ShifeTeRte, TRt SITSTeRTsT, 21fker IfTERIsT 3fs i fafire smefa e foee
% HROT & B T

(iii) 399 9§ BT fafyre uered Hifkmen o “fia o1 a6 o1 51 Fehd © olfeh qft gered
T 374 TH TR ®Y W YT (Selectively permeable) <hal SIdl 2l

BIS UL ol UREE (S TeIenid, WHIAT 31T, It @it a1me, 31f%) i o1
e foeell % SRR fefated 6  fafeal @ aftees ot g €

(i) ToERor—Tafy= ugre & U] STt I=aaX |igal & & ¥ AU =R |igan et
&5 H T S 21 39 ToU Sl bl SfrevgeRdl e Bidl, ISl fRd whifdren
T TG T TR

(i) TTERUT-Ush AU fEAeett o Aiea| | 5ol STUsT o1 ST91 S=aa |igdl aret
&3 T 37U TR igar ot &5 § el ST YUE § hiE el o9 el eidll
3 YN 1 TG WE0T JaUMar Bk el 2|

(iii) wfera uftag—va ®z vt ®i i =1 e faewo &1 afq & faoda et @
I ST TR WS & &5 ¥ S=ad 5l & & Hi R, T8 THH HITRT
1 Tl T A1 Tl & T STl shl STaedehal 8idl €1 8 St ATP (TSHEH
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Yehell B
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IEEaE
o2 NS o ek TReed % oIy ffeetl o101 e o SMepfd 9kt ofdl €, 78 q YhR
g g 2
(i) UeEEfad (endocytosis) (TR 1 R HT TRE 1)
(i) TFEETESE (exocytosis) (TR @1 e FahTeTI)
TSHEfad T YR H1 Bl 2
LSRR
wereRTu] ToRa/aRITITeRT™ thilraTgeTag RISTeRITEA foaAES faq
1. 29 g1 H TR HA 1. T Jeehistl 1 T80 BT
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Wh BT R T &1 &l EE G S ot ], fae
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SHITSTeRT fereet) Terell o IR o 37X SAH-STH 1 o501 il 81 afe shifvmenT feel
AT | Yo Tl R UM © ql hITeRT §Y ST

hifyrent fafa

Semo] SR ueY HifvERet § ged ael &1 e, S fh wieA et % SR g
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Sremo] st HifireRT-faf GReSegent i =+t gidt &1 = Uy shif¥rent fufa &t geemr | fafaum e sftam w5
9 gepd w1 9ol fRen T 21 e

(eh) GT=T
— [t Y HifFrRST H U WM arelt T9d 9ed, Asie W

— T SR R Hifad

— R H Sge w1 a B ¢ A s o veEfTe vt st wieR 8 W
g S Ufee 9 faftm

—  pifrR-fafa 1 9 aret geref wmi 1 e, afee 7S [ Stean 9get & w9
¥ T ¥ 9= ggAadqs (microfibrils) FEd T

— g f9fa gdelt (1 HAEHA) B Tehdl @ SR URsEd off, SH foh v w1t i
FifeRetl ¥, dfrd |5 o Al § T8 Hid off 8 Tehdt © S % s
EAINEar i

(@) wentd

- HifyreR-fufa wifse & il A 9 S Ren w2

— HE BH & HNON, TE IR I AP T F 2

— HE T B RO, Tg HITHT HT e T I, 3R 7 YRR iR % FR THifd
(turgidity) S &t & S RIf¥ehT & ford o7 YR § AI9hR Bt 2l

— 3O T S AT ST TEA HINHT Y 9 SN SHS i G ®9 G 1 S
Thd 2
—  grited! wifsreRte 1 mefas fufa A fog g € 58w Fifvre &1 FifmRe

TE FITRT & FIRTRESA T T Tl S| 3 iR 52T 99 S Tk RITRT
I A HIHT T Hed € WeHEET (Plasmodesma) 8 & 9 S €

— T gHiuadt FIRTRT Tk TR 9 T Sied aret usie (Faafad) 9@ sk wd @
TSl e %gd & S shicgad feRe-e 1 o sl 2l
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fafauar gon Staw &1 | 2. Wi afewd w1 w22

(i) S fausr (%) hifereR-fafa

(i) gedaqE (@) fafrel = Ffad 3R
(i) T AiSE Aled (1) WA I5H

(iv) Safar B8R (7) fafrel & s=d 3R

(v) wifREE (e (&) feee ok for
5. Y HifyreRT fafd & <1 Yo S|

HITATREeT | 3T IR 3Tk Bid € forieh o) o 37 89 17 :
1. 9 ISR M S ol ol oMy 9 fjad id 8-SSEIu Aigermkivgan 3R

FARE (ERdaeras®)

2. W gEt € A1 Gyevor o iR W GeEd i § S-Ties! @, TEEEd |
Tt feham (STasedt Sifeieht)

3. Tfqeftern & fod sfmeh— wemy (fafemn) qen (Wwisien) wHenfen

4. TR (suicidal) Sferal SSTEROT—AREEM (TFTHRTT)

5. sk (SJfeerad) S ISR 1 GHEd TiatateEt s FEta wa @ SN st
ve1ef 1 A Bl

4.3.1 UTEEIeRIT+gAT IR FARTEE —ett Uilader ( SEETHT )

wrEdieitear (S Uy SR Wit et <A | faeme B 7)), Sei-HEw e o
IR FARTRE (S sheed B qel o I3 S ®) SHoll-9ueeh (Energy trapers) &I 2

UIE2Iehi -5 4T ( Ueharel-HTge ehi (=S aT )
— YTy YeHeEl W agd SIS GAR Tl % B H fG@rg < T TRl SR AT
0.5 ¥ TR 1.0 TEHHIR qF & Tohal T
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—  ETh1 WA Ui IR W : 6 Hehel W okl D BN a%h & ehd! 7, (T fafaw Wﬁﬂ'oﬁav‘r
HH A I Holel Teh) HIEHIGA T Iarel (HEhIHETE Micromonas) H

Tt R
HET
T HTEeIHii~g i SAlaieh TEAT i T E9-3@1 S o geiaei gauset § faan

& 7, fox 4.5 § <ufz 7 R FE—am W e AR

TEEH DNA eid

TR o 1= & S DNA %1 7 T8 (&%)

forT 4.5 T TRSHI<aE w1 W
— fufa <l foeedt =1 o+ B
—  ofied fafa ‘o=’ (Cristae) T SIS % ®9 | sideford sl &, S foh * smemh’
(Hfeer) e Sfeel SuEe | waifud wd g
YehTd : UEETaE T (TCehIS] W1 fa&ed IcUIR) T SRRl hleh Tell ol HieH
FIA T S fF ATP® &9 § Giad 81 Sl & difh STagaehal Tg+ W IR &9iel &

ST H | 39 UIHAT 1 RITITRIT JaET il Hed 21 SHoh HIUl HIZhI+gal i HITIThT
o1 ‘wiferd SR’ BT S @

F-Hred § ke H FEfa w1 wefled gae-ae
HITRT S § TN, || 2 UEEfOw o I[N | | TrEermigar & i Wfafea

HIfeR H JAw H T || B FY H fomfed @ m@r| [-CO-A sieiigd g CO,,
(6 TS WA I || € (3 FET WA I | |H,0 R ATP S I 21

AR (Taeh )

Hhad ey IR § U S 21 Y WEM el TiF 8 Fhd ¢ 39 G929 & 3{UR
T, I THR & e 8 9d ®
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(i) TAdITh (TIHITRL) (Leucoplast)—H%g A&l TTEMH
(i) avfetass (SH@=) (Chromoplast)—iet, &, Wl SR
(iii) TRATa® (FARTZ) (Chloroplast)—2%

4.3.2 FARRE ( ERactas )
o Ui T URY HIRTHIA & FHIH g7 H UT @ B
o IR TN 1 W 1008 T HD i & Hehdl 2l

o UWA: feeh W@ o MaswR (S T amr= diel 1 wifvremet o), | dut
ﬁ,a@mﬁ,wa@,awmﬁw,m(Chlamydomonas)
H e,

o TITMAT Ushdl sideias (FARIRZ) i Gl i MM @ fo7 4.6 | <908

ERS
argehTea afufsan &
fou = T e 2
= faedt
g etfafean & fag \ =" ' e
I T e R = wﬁm,ﬁmﬁ%goﬁﬂ
TeRERE F e T A 2

%@F@W@W%ﬁ%

— 100 9% B HHdl 2 e et 3 iy 2 §

o 4.6 Twa efdcas &1 9@

frfafad aTi F ST

o TEY fereedt @t ot fufa—steiq sTedt fufa qen il fufa, srer B (v22) a9
=2 I (Tehare - ) wed © S qefaeietl g TER 98 ©d

o FHW-SH S emeethize (Thylakoid) (ST T TR & TR feord g &) wed @
AR 9| ¥ et U949 oA 2

o TANWIRE & ST Teh el WeAq Wl 94 @l ©

TehTd—FAARE & 98 T © el WeRToT-|geiwur (Photosynthesis) (g3 & Tehrer
w1 IuRfd § S 9 He SESTHAES & S YR k1 a=91) i fhan T
Bt 2
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FARNEARE ST HIZE TR gl fafaear qen st @t

T 3T Fou B Ghd © 5 3 S IR FE TR Th SR & fawdd €1 576
T T Al WR-SsT Bl YET i SH Teh Seel 310 & ®U § o5ed <l € (Fehe-HIeuoy
BN SEfh U0 Sfeat 319 i fomfed s Soi s 3t © (T8 3N)

T H F T2 DNA (Tafes geref) SR Wier € STaAr-31aer RNA (W
Ty & fod) BId €1 20 THR 3 Hgeh i G o o1 € o7 2 foreg & FifreniTe
st H@n § o 9§

i TRl 9 HEekiivgar § 39 DNA (Tafs usied) 9 @e & ey
B0 ® 3% otd Taaw F1udl oTdarad Fed © il FINH T4 h del odd g9

Tk T Tds i el B 81 ek S tfueheR WiH =[adid #1 R 1 Werd
g o
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feafaerar qon Sfem &1 | 7. HEShIgAl d FANTIRE & o & GHFA S|

10. HIEErERITEAl 9 FATRe 3Td @ac i e 872

4.3.3 Jadet Sifeent (UEretees Hewem, ER ) Tesl s 3T Wgadm

TEiEtens eshe™ (ER) 3R Tiesll M@ & SR shadd Tk & fHeet it &1 fereed
1 HEA e Tt & g9E g (fafre-wide) S Bl 81 dfer TsaEm o
Terfeeral el el 81 Usardd IR § ueiel % Gyl | o ' §, Ties| fue wau
T qen terantss fehem SRl & ufded 9 GUe0 | ot wd €1 3 FH RifeeR
3T TH WY TEE W ©

fo 4.7 9 fo 4.8 Teranfons Aehem (ER) TN TSt S & Uk Soiaed Yauael
¥ <@ MU e fE@n MU E) verente femed W foRme TeEm W oeae ¥

o 4.7 Tiesht & forT 4.8 Aaselt shferent
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TSt Hfeewem (ER) Tiestt T TFEEH
QAT
fafeeal &1 T SToeen fSEeh! AICE | foeell w9l &1 T W | MR B9 2 S =™
50-60 A Bt ¥1 ¥ % UER F T T | Bt & oy feeett @Y | @S 150-250 A 9% B
G A Wil (RER) #190id | Hier o&t &t & St ER | € ofR 3 512 mef, RNA
o S TeaEm Word B € SR | ° et 21 3% SR SR | qen WeNl (TEamyres
e stageht Sferert (SER) 3191 599 | arpfar & w6t fafaear o€ | 9@9) & @@ 81 21
R EEEE & B, St B
T FifvewEe | foaf w0 € ok | witn Sifmme § 5 @ | 3 W @ sRwEs § g
SHIfSTehT-foreet M = foeel & WM | = 3R 3 § oot 7 o | %01 & w9 § ford gn
Ff 2 & < #1 e o feed e €1 | € 1ol ER R Gae g
TRy wIfeRl W o | ® @ hww b AR wfsw
e wTH eAfus B ® (Nucleolus) ¥ @fea ot =
I THE HITHR & R | Fehd F| R Fifemme
fom B4 ¥, 3% SifewE | § 80S fed & wzaE™
(fefasiam) wed 2 B ® i Wit
FHiferEe | 70S fFe &
B B (S= UsAEmE
O 1 D sHE))
YRt

T T B, TSIEH qe 31T wielf i
e IR | ol o S @, RER
T G HIAWOT €l © S SER W
Eiigel %1 Hyewo g © U THH
FreterEee Whed ©d 2l

THH TSTEHT T YT SR
g el 21 e fafeerm &
w0 | AEE I
it frfeeral @ faftfa o=
A, S e
(TTEEE) EDIEEL]
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T, dun ufeed, vaSAE
59 fufq o w1 gy
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1. < gelies ThMEl 9 Gag IR $TTRi & 19 Fargd

(h) D TSTEHI h1 I

(@) WREE &1 g9
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wreer-
fafgerar qen sfe (F)  SMABITBRIT TRTBT oo

fer I (i e 1

2. IrEdl H U1 S oielt $9 W= 1 A6 Saigd S est S % qed Bl €, ST
TrEAte | i off Sded

4.3.4 genwE-oret feq Heaqul

FHIRTRT § BRI-SE HIY S GEAT ff Bdf 2 S To-ora fafeer @ o ek
T A AT ol gRR 5 B © o 9 e i # aR o st H—aaTeRmtd
(TEEEN ), TTATRIE 3 TeAgsiedam

1. AR (lyso = WS h{T, Soma = 1T )

AREEM 9 T S FIeRet SR Hw R-w Ul wt Fifgeret ® e S 2
(fe 4.9)1 3 FTHIRHT Toq H Fer=ar 3 &

1 % g e A )

vr -:,: l"-:.. 1
T i

o 4.9 @EEEE
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AEEEE % S TIE e 36 YHR € fafareran qon Sfee
IEEaR]

(i) Torceli™a ®ier St Most @ 9 ghfod e 3t 8 W[ 2|

(i) T ISRt o Yehel 1 & | B Wehd B

(iii) T S ST TEH (T 40) AR Bt 2

(iv) o Tref, o W U 1 aifafwan B @, oeEEE % fiw wge e 2

(v) e s e Sfemit’ (suicidal bags) wEd € s T oM SR
IR & 30 erfqued =1 ga u<iel i gE e 2l

feouit

AT gRT ARTRITITRTT UTeH Rl HE<d
(i) HISH 1 IHTHT HINTRT & U0 § Te™al w1, Hifeh 378 fafi= STasrasea

TSR JR A H foeme @ € et S § 3 Sifaq wifesw & e g
&7 A 319l H1 T qohd 2|

(ii) ARt i FHE R, S8 vaq wR i § e €, I 9 qen w§E
HH H eI HE

(iil) ¥R & eIfewrd ugred 1 T2 F HIVTHT H Wos W H TRl HEl|
(iv) OO0 & AN H TF IR & 9T T B &I IR I el Y& HAT
(v) e Wi foAcelt Sl 98 IT& HiaX YERIV] 1 JA91 I H FRE |

(vi) URY ISRt §, uRuda e (STEe™) HIRHIST & 9u% HiRehg ugred
TRAE T GiRaar ® RO A% 3 S ¢

(vii) 579 ShITSTeRTE QU BT ST € =1 AR ST affaued B Sl @ qel gEiEs o
FHITRITRT T TRAV T I € 1R I THIT Y STeld &, T I3 | eAreaiary
ek B 2l

2. URITRIEH

IEY dT S HIRTRT IHT H UC S §1 e Soft o aedl 1 el ufeat § S S

21 e (WeHE) & SRR | 9N od & fordeh IRuTeeaEy gEeisH WaAlFEs

w1 oo g 2

o T wg fred Ui *1 FHEH FR (core) BT 7 A g1y (fFasiizes) e
ST S TR e AT fReeel %1 o g 2|

o ¥ T ATUHTI: TeMhR o1 SR Bid & 31T SR T WEhiigan qe EEdd
% R B 2
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o I THMIA: WEIToms Eighad ¥ I &9 ¥ gafud g 2

o I URY HIfFrRRl o YHRI-vIET H TEEd i €

o I wifyrhes H o SUTEA 1 HE FW &

T AT

o ﬁﬁwwmﬁﬁmm%aﬁ?wﬁﬁmmaiw
B T

o A THR (F=) FHIRTHIA 3R Fo WH YR o FHash! o WUl & A o el
CiS iR RS i

o UfHATHS T Y 3 o1 TR SUIT= o USTZH UMY S & i 3101 o SR feafuet
i weEESd § w8 <d B

Q

1. TEEEE i s SfesT = wed 82

4.3.5 gy (fafear) T wonfienRt (TS ) —TTfasiierar & feu shifdTeniten

() BB THBIHE S S8 TRTHITTEE o I HHeT: T T FHUMIHhT i
HeEal ¥ UM ¥ o 2

(ii) SERITERT Sidl & o Siited e (Tefifaad saent) o fafern g €1 3 vemy
AR T G A U H Tk U S Y 3d ¢ ik A Uk ffvea faem o
T R T (ST YA (TATEUUIE Sfehan) & TS defl ot Hull i
e e & fam) |

(iii) vemy (fafern) Bk R 1 gqarl (S fF /90 § s@me 8id ®) &1 Wi
Tfa e & 3R I (FSien) HIE w1 Aifd T w2

(iv) T € Hepeeia WM FEfed ¥ 59 B ? SR gemAtase & w9 o faeme
T 2

(v) GeHAfntet 1 fa=ra 9+2 el Sl 7 Tiq & F ek 3R 9 =Rl
3R feerd 9 gerHfareR1stl 1 5 (SPUele) TH=aA|
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Tafear TSI
TR SRR (5 H 10 um) FEa (15 um)
WiehiTeTenT Hehgl 1 T o; Sesed TfereRTeT HifSTehte o = 1 A 2

afedio sie freeht & f 3U

T Rt gk (Sgueie) gemafasmeti &9 | aqeaa @ st fafen o gar 2|
A % H AfARSA H Th Gz
g 2

ARehang (Afgaier)

g |eft wifor Fifererret o (Afera ovfian § ) e ® Sk aeX it AR feud g
2 € SR Bl © 3N SHHT derg 0.5/um Bl € 91 36 S fereet el g
T it ok (foueie) Aferertetl & 9 Tq=aa B & Afth &g o *ig Afas &
B (9 + 0) | Teoieh T=erd § <fiA-cie Afetentd eidl & S Weh = shior T oafeer
Tt R

T8 399 DNA 31U RNA BT 81 37d: I8 3191 Yfqhid o o Gehal 2|

et —dNehohg (Qfatiel) iRt faaesH & Te@dl w3 & o Sien (fadqse) +
o faftfa g arelt gt % (spindle) i f&9M 9aM 3 B

Tera 4.10 dReehs (TfgeTd)—(9+0 |1 T gY)

3T 1 (Basal bodies)

3 Afgeiel 9§ faerdi-Ser SEAd gt 81 afestien &1 € |, =6 ff s wr
% 1 G99 T==d B & o o g o - Afererd et &) gemne (faferan)
R HIMRT (ReASe) ME w1 o e 8¢ K@ 24 €

4.4 HFHR (AR RITITERT 3TH )

hgeh hl ATHT GTEAT

(i) I€ Wa9 9 3TN H HIREHT SATTh a1 © 3 IR S/ T Tal wL @
Bl § q9 T w9 9§ fa@r 2

(i) S ¥ T T e W HN01 Il B, SA(4ehal Mol Bl €, Yoid WIUR HIieTeh!
F1 Hs% Ufergead (lobed) BT B
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(ifi) Tk HITRT H TTHIIE: Helel Teh & sk Bl © (uninucleate-Theh=ehid)
dAferd w5 FIREHRT § TH-U oifu® dsE 8 Thd § (Ig hSHhE)—

multinucleate)|

(iv) T60 A = Hhsha feeh, fTod FR SR-3R dswia 8% e &, dxwsea
1 TR 3 W R Edl &1 Fxehged H A St 3R T wiwe (Ffatsiion -
nucleolus &l 21

P Eap)

o FHIYH I foralial ®9 § oAW T 71
o faft= FifYThTTenl & FRiFay § TH=a9 99 &l ¢
o TT-TWE H WA H e HI T

o FHIfIhI-faue ¥ Yoaet &Y W 9N 1 € dlfeh AR : THM Hafd HIfTehTd
I T | 38 faer w1 P faa aeefed wed € W gHgA Ff w1 S 2l

e 3 YRR & hifvreh fawrem (fieifad, g faursm) g0 ARgas (meio-
gametes) #R qTﬂﬁTSﬁTrlTﬂ (meiospores) 1 IcqTGA B 2

Fsd & fafa=r 9 &1 9viv A= e S @ R

4.4.1 S=saa et

o <l Wa w1 foaeeht et @ e o<t gen o Shshig fog OeR e €
o wHI-Toeel W wifa feife @ WeH o fietsnt o+ Bt 81 sEeh! aed foeet &
SR TEEHH T @ B foh HRo Al /R geEd g 2

o 5% a2 T H F5Eh R G AR o T F wE B § iR ffewn
ST T 1 I HIRTHT T U &HC T 2

4.4.2 sufeT

o T feell & AW Th el Tgvd I=1ef g (HAfe®) a1 dhgh 54
(Hfreiiesa) o s @ 5o 9idE g a9 o e 2l

o i o dqe (Y SIE) TTEAT Sietshd o1 i i € fi= shmfe wrsf
Fed T 3 TEd IR eI il 1 Fofor e & = Tqures (SR ) FEd
1 T RiferRT faersm & <R et 21 O B SRR w R < 9 st
et W T UEEE S Wehd €Tl T shidfed g (ReUshife) o 99 9
S Bkl TT TN hidl © 39 JhiHTe (euchromatin) F8d 81 Belshmfed o afg
Feferd DNA il 8 iR Jehmfed ot del 78 U= &9 9 Tafie &9 9 %4
Gferd el B1 gehidfed 1 DNA 9gd Sl fasheferd (uncoiled) 8Tl € STa¥Teh
w9 9§ Afuss Fiswa e 2
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it 1
o ToRE off Sfar & TR Wt wem et €1 wifereR-favem | R 39 g fafaea @ e
faufea e @ for Gafa wifeemet &1 gum 71  oafies wered w8 g ferepma

4.4.3 sfger (FfFTeTe™ )
o fooell ed TCMR ™ S IR qo HD Jorall & Telel T gohgeh ™

(FohfiEfesr) wifvmene o faemm wd 2
o TH! WEA Th U ool HPeh qoh Bl &1 J THH ®Y 9 AR e § o sifegor | fewodt
TEY e 2
e 3T DNA, RNA Td WEH e |

e IE RNA 1 UIdH & U 9eR =R 1 1 &dl 2| hIRRI-faarsH &1 s
TN | I8 o[ Bl A1 € 3R AN (FeAths—telophase) o qv=q =a fAfHd
Hafq i § e 9 @ € S 7l

o dhesh HI Gyl foRan w1 TEm wa ®)

o IH YHR Hseh R HIVEHES RO Th-g R F9R d € 3R 78 960 5
AR FHIYThIEeT & o= BH el SAafHan & ser € g 2l

Q

1. HIRMERTT e o far Sifod o= &l ® ehdi?

(b) IO (BT oo

4.5 SRITYTeRT o 31T

FHITTHT IR THF TR FEh TWEA S WM, FeiaRee, Jaeiish 3T qo Tasi
@ 7 e €, THfeTT 3ol St 319 she Stk €1 BT STehTeifTeh 370] S Wl | @il
off iferen ® faemm w2

&, W

o S % faftre Hifqsw 7 TEEME TN & FHROT et W SHed Hed ga

o IT Sased (Vwivd) &1 Tq@ 1999 ¢l
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g 1

fafaear qon e #1 | @ UE Ueh WILAH © THH whe SUrd=El A9fmArd §U= et 7l

faemd

o g Ut faaas € foew sifererar g=red qofa: =1 eivm: o W €

e IT FHIRTHS hl THfd (turgidity) & AT TR 2l

@, Sta & fau smavas a=

<

e

fcqem, defirm difegy, Tirm
Hifetssi4, smafed

. HIRTER ® FrerTE Al ® fau sTEvas

IR g ergFdl % &9 § fawHH, Ca U_Y
Fiferkt fafa C, H, O, N i difeni &
w7 H)

. YRR frareTs wRAl § 9@ oAEEl (Na, K) 3

SEORAT (Cl) 1 Sifd &1 w4 2

. HIRTER w1 s S gt feaet o

TSI % HehRah & &9 H 90 od € (Fe, Cu,
Mo, Zn, B)

. ot siaer sifufsraneti § 9e@w | (ATPH P)
. IR § &Y (Feifee) Jois () uuefa

St Jert & s  Hifem g 2

C S 3107 (Biomolecules)

(i) FreieTsge

[T

Eap)

I.C,H3R O% =1 81 2

2. WA 6 HEA TR (TTHT)
5 AR UEe Fel S R

3. T U] AT Tl o SRdHUS
T T 2

4. HAESTEES ®T 10 A 9
iferr frerey WieiieTee a9 &
(3T WE F HegAH)

(ii) T 37T
1. gAY THH o7 i HE H,
S HTE U] Tk THA! U

(-NH,), T wraiferdferss e (-COOH)
9 T qwd g9 (R) ¥ At @d 2

112

. UFfa ¥ aifus goX 9 ° foga|e swiafe

Te1ef S 9IRY whifereR fafd § Sqad o €9 '
T S 2

2.91E4l & WOt A B I el o Oid & ®9H
ET fma S @ (W)

. URY ¥ U Hewqul HuEl 9 W g i

Y TR eI

. IR 3T § °Te HTed god wehd (RNA H

TEaEH 3R DNA | Steifardiusarst)

. Ul § SApT(TH SIS HT STAN HIH

9 U Tl GYATOT H &l Bl B




2. UYE WEl &1 HEA 20 § st
? o 20 fafe= v =
T o o E

(iii) WA
1. ¥ C,H,0den N§ fieret ad 21

2. UHIA o7 ‘Uerse’ S g Wge
BT Wi erupet a1 i e )

3. &9 fa=-fa= T e el
WA 9 Sfea WA w1 o
H B

4, G H1 SAfCeAd & MEUR W
S9! giUfHen, fgdtae, o o
<ol G & Hehdl 2

5. 5@ UEH T SIS &% WY 6
w®d € dl 5% WIH WH wed §
IETEL0T TARHIEH, fadige,
HEIEA|

(iv) <Teriter 3T7A

1. 3 TR & B featiie
<ffoTssh 3 (DNA) d TEaS <Jaiss
3T (RNA)

2. 9 fFASTeEE ShTedl o adt
Sf@el S (polymer) | @\\@—‘?{ﬁ?
(GRfM 3R et 3t wredeifen
S orEfE, AT SR gifae)

3. Y% JfFasiers ¥ 4ed vy,
eSS o o hiEhe Y9 Bl 2l

4. DNAH 3% ¥&h{ 310 ¥ Uah Siferdte
%9 B 2l

(v) fafus

1. C,H,0% &9 Bid €, atferdfis &1 am1
Afq =7 Ft 7

2. 3 991 T 9 frereria 9 gvafud
fru 9 ?1 W fafrel &
froeise wel S 2l

3. o HWqW A1 g 8 Hehdl B

BIEIEFIK]

2

.

o T -1
wifor o A STl T YA Wid o Uik fafgerar qen Saq =1
71 9ol B & e U8 S SER ¥ En foTE

& (el § WS 1 T wnn g 2l)

TEAHE €9 9 YieH Tt w1 sifv= fewmn
B 2

HfhacTh €9 © TSEAl % ®9 H o STTEH | frogof
sAfafswanstt & Hewrgel gfawr Faw &)

DNA & 9¥emv &1 a1 9eHt g fean

ST 2

WM 3o Hewyl el € fF faern ot
WY Y TyAwor 1 T w5
2l

forry formmueti & sifafte e @t e
1 A AR T DNA 2 2l

RNA 370] Yol T 9 JreH e

H 7eE Y & A1 Fe famroget S TMV (dereh
Tisieh fouTo] § RNA ST 554 o1 i hial
Edl

3T TS AN % 0T 3 C—H 58l &1
SR W SATeRdientol & SR ST GUEU qel
forerem M stfes w9 § # 2

TN FT Tk ] TH HEEESS & 30 § ]
TH SR S IS H R 2

THIEHITATTEE HifeTe fafeeral & wewayul steea
El
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4. gEM W P q0IH | 39 @@ T,
S gEd HE F AIHH W KT ST
o ®d ® 5% dcd Hel Wl 2l

(vi) Taetfu=

1. foerfim st 9ifies e & fe
SIS W & SMER H 3!
ey gfg & foag et 2

2. foerfaet &t 39t faciaar & smeR
R guEl | afied fewman S
21 ot gorehet faerfa B9
TR 3Tt I o § ettt
faeif = (A, D, E, K))

3. oed # CO,,NH, a H,S ¥ fqarfim
Gl e i e erdt 2

(vii) gTHIA

1. gfaH faftre wefe gee 2§ S
%9 TiEo § gAEl g ¢, Hivenel gh
TTRT HYATU] ST % TH 9N H B B
SR g 3 S # gE e e
I R SR 3w fafre siR-ferarcres
sferamd *d €

(viii) TeehellsS
1. Tepaise C,H, 09 N ¥ fafHa
Sfeq wEftw AfEF 84 2

(ix) ©Riss

1. 3 HORA ¥ gy sar §
Hereie fafre i e 2

2. 3 S-S S stemwE, ol
9 3 g 39 fhT SR 7 3
sifygaenl (TSHa Tfer) grr o fAfda
B 2

3. TH WA, TRNH, Hifdard
afe st )

. R 9 e faerfaa wiftr emer & stfrerd

ok dcd 7 TR 9o WY AifTeR! w1 Heerwur
T T TR

. faafm =1 = 9 Wi 9 s T

B © 99 foerfia B &1 & 9 ‘af-ad’
g faerfa C &1 w9 ¥ whall

. faarfim AR & feT Ame oofs H),

forIf D A g §@ % TN H FREd |
I Topan = wehan 21 faeitem K S==ifen g
oMe afa ® i g 2

. oo o wferet fadi el 59 sidgmet

FEd & § T IO B9 &, & MR &
qeft o vErtE e w5 frEfa w9 8

. o | B, 9EE, TeEe 91 ¥Rige

B HHhd 2

. ed | g (Ifg fFames) wmmaen

IqqeRl 9R W wiET w3 B B
9 |yl WIRY w1 aefas o S gfg w6l
a1 IRl ¥ 9ieEg gmE Tl e
2l

. ofufy uredl 9§ ura S @ wfEa uew

(ufee fufaue) dMrdar Toohdize B R
SN FA- G711 I<Y W, ThgEa-TheT
§ de1 HrET YUer Sifa (ufd) & o 9

. sfierTe ©Rige Saq e sty #1 e

FA & AR = BMEA H dE S Wi IR
= fafere o w fafere gor o 99 Sen
o wae 2




Q

1. T Sifad IR § S 1 1 o<l 22

4.7 ifoTeRT faweE

T 3Tehell IR SR-9R faaqife idt € oIk U Sgifeen sia w1 fmfor s
B1 TehehIfyTeh 19 SR 3R ieisien fawfsa eie sroet e o gfg i € erfare
FAH! H M W T2 FIHRT a9 S & S FHIrewT fauesy 9 & S gt 2
TH YR Tt Sfat | HIfTRT- G Tk Herqul f5he 71 39 WIS 19 hifersht fare
w1 g fafeet 9 370 Tfga gfshaneti &1 ereem 3|

TEHISERT Sl iR Hifvemet o gig ik fhe faurse g 8, afe wivrai
1 ST HITTRTE, Y SHIfRTRTT 2 TIEdl 1 (& HIRTT foawifed &t st 2|

it Sfel o SHITTeRT- TS 1 Uihan W Teh THM eidl €1 HITERTd gig 1 yreree
T ot €, aguid o faure o gd [orgsl i w@n g Y 39 W Hem gl Sl 2
HITITRT & e et § 2 aTell 3 Jaed shifdTenT-orsh & &9 § 2idl 2|

4.7.1 HITITRT-<Ih

oS &1 @ ITYTehT i T A1 S HINTHT FE Tehd & AR SHH I gHarel
FHfreRia ! Hafd S| T6d Tgd for Hafd S § &R o favsH &, sa
gfg e Mavas ® difeh ST TR STT TG hITTehT & X 8 S|

&0 Tordll wifSen & Sied e o 31 e Jewed <@ gehd 2

(i) SiaUeEA (interphase)—ae Tafy fogd =i o faurm & & @ & (3fs
LIEES2ID)

BIEIEFIK]
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I <> e e

(i) AR grereen—fod M-wrereen off #ed ® (M-"Eaifay = fifas o for)

(1)

(i)

TG (AW =1 & o W + 37T

3} ST FIRTHT TS B 9 B AU Dl ST FEd © (wreren ey
FHifyreRt | fawrs &1 21 w1 8l Fifyw 9% | I8 gad os efefy gt 21 (faa
4.11)| Sfaereen i 91 T Fen o fawfsa = ™ € G, $9 G,

G, (Gap 1) UTareen 1 weel gf Troen—ae Tag ool Jraeen 81 39 Jrewen
o 9t unen | WEA 3T RNA &1 H3eluol gl 2l

S T WU UTERAT—F8 37Tl Wroeen €1 5igt Al & DNA 1 |0l gial 2|
T U H DNA 310 %1 Tehel Sed Hitel Bl ©1 S Weeel o Iv=iq 9eish O
T e ®Y W Y 8 96 T R O g (AR R uE 1 g #
3d: DNA o 1 (7] 3R &1 shidfeg a W €1 36 YR J&ish shidieg § DNA
1 Teh 319 Bl 81 & hufeg AR (centromere) ST @—E@i@ﬂ@f@%
(St 5@ sraen ® faafo = gian) iR Towet PRE TAM €

® ©

fort 4.11 wifermt = o s W Bt © (G, S, G, R M)

G, (GAP,) UTaEaT—38 el & A 7R ifee Wi feweid wfeq 1 weewor
Tl 71 FITHTS HIRTHETTE S AEhi<d, Tesl w@ T T@m § 79
ST €1 Thet S2EM & ofiae frerg Afgeier 9 dgeiel | €2 S B

M-UTERT a7 TauTsenit ararer

3 TTEE 1 &9 Gehd M g1 fohan e @ (M Tt = argifas = e
?) (fo 4.11), TGS (Mitosis) EF ¥ 39 3TaRe | HH{CS STT-3TenT &
ST © SR Fafd O S B | e oS FAfd shesehi § =l W & 3R HifeReA
SH T Teh HAM Hald-hireRisti o1 fator s 2




. qreid 991 4.8

1.

2.

frfafea +t s o 9 =ren sifsa-

(1) FATTTEIT et
(i) FIAH TEEMT et
(ili) TAOTSTRRD TTIEMT et
freifera 1 HIfSTRT =k % def H qof &9 =1 22

R €T

() S e
() Gy s

(Av)  M-TTTRAT ettt

4.7.2 YRt faureH & U
FISTRT fa9IeH 1 YR 1 2l 21 P-4 (mitotic division) IR s1eigst faarem

(meiotic division)

(@)

(i)

T faursm (Mitosis)—a@ fawse gfg & faw qon € wiferwet grn g
Fifsrentenl o yfaeened & faw g 21 P fauem | 9 gafa sifeeend gof w9
T S FHIVHT o Fg99 IR guH et 1 Gt fasrer suqfora qen fgpfora <=
FifereRtell # ear 21 38 gugAw off el S )

AEIGEt Ta9Ts (Meiosis)—8 S Ut (MH€—gonad ) | Biel 2 3T iR S
SN T () & Frofor o fog e 21 s wfomd SifeeRe (A §) fery
A (R H) 1Y) S HITSThT o et G o O URol it 1 98 farse
Sheret fgpfora shif¥neti o gran & St Sfora shmopet =1 greeni o fomior o forg semh
21 38 SO oft el S @)

Tt faars = (mitos = 1) : P faueH R 4 wewenst | Sier 1 g @
1. tﬁ!ﬁ'@ﬂ (Prophase) 2. AR (Metaphase)
3. YUYETIEA (anaphase) 4. e (telophase)

3 gt sheh (ford) % 3 B oot giedql & Hehd <t 71 (Fe4.12)

TEd hseh e el © SR agwid 9 Hifvreet faafea et 81 T dww
& fawfsa gF W S Hafd weh oH 9T 61 51 i hivar g el Sl
B 1 HITYTehT 5o3 o Tariioid B © < Hafd SIS o= STt ¢ 38 ( ETge g ras
HITYTeRT Fo fAUTIT ) el S 2|

BIEIEFIK]
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‘qf@c'\q_r[-1 SRR VT e Yehrd
fafarerar qen Sfte w1 ﬂw(aﬁmxﬁq)
(Fﬁﬂﬁf)

@ =
&g @

@m@ p@
iRt foeet fasmed 2

gvzﬁaﬁﬁ

for 4.12 s woit Fifere & G faueE w1 e (I8 9 gY
fop fawrorel Hifvent & sae TF SIS o €)

Yerteree—sad i STTEeTd g €
(i) 3Mfuek yaiaear (Early prophase)
(a) Wfestier fawfom = &
AR 7 dfeeenl o yew
fasFeRl FIRERT &
o €,
(b) U T Ak wH
B o €
(c) = 1 fo=dR TH &l

¢ TEH geTdl %9 M
ot 7 (s 4.13%)

(i) WeT gateear (Middle prophase)
(a) YOS 1 GO YU B S ®, 98 ®ie 3R Hie e W €l
(b) U SHIHMEIT 37d T HIHITCS] h1 &1 BIdl 8, S STI-3T07 I I TEm
(c) W HHfee § e Wiaepfa &+ Fafd DNA 219] faemm @ 2|

fox 4-13(%) kst (qatazen)
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g1
(iii) 34X ugiaw (Late prophase) fafaear den Sftta= &1
(a) Hizsier faueremr Hifven o fauda gai ™ 9g= o €
(b) B Th-dq Yd T R HIVHT & [ 9N T hel W €,
(c) F=ahr foeeht gw e S 2,

(d) Hfsw 3ftem=r = g

AHATEAT (Metaphase)

, Sl
(a) TR TH TFTTEMNE ot oy o 31

37d HIfYTRT & TET 91T A TR o .
iR R B E T 21 T ¥d W S A

(b) TIF TORE HRR 5/
T Th-dq W ST Bl 1\ —=
% . . .".. > )
eI Feds eIt AT
fawlid el 9 92 B 2 Fiifre % ' ?ﬁn@a)%ﬁ
YarAfaset § T am & feg
(c) fTo=rwmfee areft tsh @ @:aﬁw e T

Y o1er et gu B € (o
4.13@) FHife IR
forfora ==Y &1 wmn 2

qyaTadT (Anaphase)

(a) |t o o HefHeR faafee =i €, 3R il e shidfee s 7RIS o1
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