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(OJ'fllfiff#hmtfJJT~~ 

~tfn '1 f1frlt,f (Wr1 fil ffllffl f1T.!I 

WZfflS7 ff! I 
1 

t•t•M•~ ~ &~ WIR'I ffi, 
irftffl fr;u, " I' 

5.2.2 ~ ~ (CELL WALL} 

~ ~ C<tll<!l<l◄'1~ -e~ ~ ~'1 m91 -!l~ 

~. ~ ~'1 ~. ~ (-fll<!C<I◄ ~ C<ffit ~ t -si~ 
C<1iM<l◄~ ~'5ffi:"5<il~<Jiltc1~~ t~ 

C'111<1l<l◄~ !I~~ (Cellulose) C◄ ~ t ~ 
~~~~ti. ◄l>ililM<II '9flft(m ~ ~ ~ 
~ (Structural Strength) ~ ffi t 

/' 

• ~ ~ ~ ~ ~fai.flll◄ ~ ~ 
~~'i1~ ~~ C<tll<!l<l◄~~~~~~t 
~ 9iM-t~1<11 !ft;•~~~ (Plasmolysis) ~ I 
~91M~1<.U1~~mt~~~~ffl<l 
~I 

~ IUUUUUUUUUUUIUlllUUU 5 .6 
• ~• (Rheo) ~ ~ ~i ~'1~ 

~•-si~~ffl~~~ 
<:5j~~>i~1lfll◄~"<ll◄t I~~ 
C~f'-s°i9i"'hll -◄ ~-◄ ~ 7JQ ~'I-◄◄ ~ R '. <IS '1l 
(Chloroplast) ~ '1IJf'J ~ I ~il11<111!> 
~'-(Chlorophyll)~ ~ti-◄~~~ 

j ~ I -!I~ J1~~ <.o'ft <ll ~'1◄ 'i1W ~ 
<:5j~)llii ~~ t~'>\lrn<:5j"C~~~ 

~ "51~'1 ~ >l~CflC◄ friffl'1 ~ I 
~1~1Cil11C<ll f◄is ~ ffi? 
~ ~· ~ ~ ~~ C'1 '>Rll 
~ 1if ~ '>\ml ©\!JCil11<111 ~fll◄"-il◄I ~ 
~lilRC~~l~~~91◄1 
<:5jl'i1-◄ ~ ~ ~ "<ISM "51~'1 ~ 
>l~UR◄ ~'1 ~I~~~ ~ 
<ll ~ 'i1t¥ ~ <:5j<fi.1~1il ffl fflm I~ '>ilrn 

'Im~~ 

~?f'Jfi'I ~~ ~ffl.t:S~r.t '1-PI ~'l~'I tm?I 
SJ~tcm.<1 ~"fi'I <l><'ll 1 ~@! ~ ~II ?flT.?.'f1? 
<.!!~Pl 21~•~~ ,iw,,~ >1~ ?('c, c-1? 

~ mt ~l?f<I 8ffC'itffl l5l@r f<ii ~ ~'<1 
?flt<lt? ~ ?f<lt iS!~ ?fm! QT ~ ~ (.<T>(C(IC~ 

~ ~~ ?rr,ft C-1~'1 ~ ?fWI, ~ ~ 
~I 

~. ~. ~ C<l/jM{lf ~ C<T>l<IC<lC'1 ~ 
'>~ ~ lT1~ ~QJ('. l?illl'~ ~ (hypotonic 

so/11tio11) C<T>l<IMo'JI~ <Jft1u C<ITTr~ <ll~I NCTI I <ilt'l 

-rt~~~~~ CXfflT'1 <fit<! I~ 
~ '6ffi m 157rc.,. ~ -m'>I -m'il C<T>l<IC<l<I ~ 
<.Qijl ~ <ll '51?f ~ I C<lll<IC<l<I~ '6ffl ~ C<llf1R 
'51?f<I ~ ~?fffl ~ '51?f ?IUfl'if <fit<! I ~ 
<.Q~ ~'1◄ ~ ~ ~ !11~ ~C<l'i ~ ~~'1 
'6ffi,'6~ ~~ ~ ~ <:-:!IC~l<lft<T> ~ 
~I 

5.2.3 C~l~C4ot (NUCLEUS) 

~ ~= ~'1◄ 91◄1 ~ <fi-◄l ~~ ~ 
C~ I '5!tfiT ~ "51m~ ~ 15l~~lii ~ I ffl 
~? ~ ~ ~~ ~ MM½lrt41 ~'1 
~MCil11C~-l (.~ f<is ~~ 'lf1Cil11C~? ~ ?ft~ 
~'!~ ~ <15<111 ~9ff.l. <:5jffi~~~ ?ft6'\!l 
>l~Cil11M'41<T> ~~<f~ ~? <ll>IHIM~ ~~~ 
~ ~ ~ ~ ~~~ ~ ~'f -◄m ~ 
V1~'1l~<I ~ ~ ?ft~~M'it<T> ~ Y1M'4Ni\!l ~'<l' I 
C<llWTI C<llWTI <:5j~ ~ ~ ~~ ~ ~'<l' I~~ 
~ ~ 151@! ~ (Safranine) m'J <ll 1ll~ i 
(Methyline blue)~~~ C<tlt<lf.q"if<fa 4m "ffl 
~'1 ~~I ~l:ll ~ ~ ~ ~ 
~ I <.!!mt151@!~~ ~~~~ I 

iJrllf ♦.,,If,,, I l It I 1 11II11 11 I I I I I I 11 I I 1 1 I I I I I I 5 t 7 
~~ -!l~~\£!CU1?ft'191Htfq Cil1l<lt il5l~~ (.~ ~ 
11-!l~ ~roi WTl'ifffl ~ 'if~~ 
I ·<1>1ca,-•cf~ QI~ ml~~~~ <:-:!? <.QUt 

i ~~~~~~~"ffl~ 
! ' ·~ ~1~~ ffl ~~ ~ fun t 9{lfl~

I , ~ '6~ f.l~ ~ (Methyline Blue) 15l~~lii 

L 
~ fq ~ I ~ ~ ~~ ~ >iajeflC<I 

mN''1 ~ t ~~ ~'1 il~HlGl<I 'S?f-◄\!l ~ 
~ (Cover slip) iif ~~-TI?ftffl I 
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f ~~ ~ ~It 911V:'il l' ~l~l <:-i"'ll (.?ff<ll C<lif<lf<lF.fW<I 
~ C<flt•l<f<11 ? ..!l~ <11°1~ ~f<1'il I 

, ~ ~ ~~~ 'ifn, <l~ (F!Rfl 'ij<l'Tuli <fl 
N,~11M<I ~~mi~? ..!l~ ';~fr.~ 
~'c, C<fll<l C<fiIB I ..!l~ Mm~ ~ r.it~I 
~c'j~..!l~ C-1? 

C<!lt :t!C<llffi<!I '\5fl~M <I~ ~ ~m ~'l"'-/el<r. 
C<fll<l ~'1 (N11cla1r 111e111hero11e) ~ ~ I ~ I <!l~ 
~ ~'1. ~ fuCTi C<111 :tll,<t-:!!<1 ~ ?Ml ?f,ff~l<fi 
<11~~ '\!ilQJf~ ~~ @wrnf~ mCTl I (-!l~ ~ \!illf.i 
5.2.4 \!i ~ '\!illt'11b..J1 ~) I 

C<!11lft<li"ffi~ ~~•~ (Chromnsome) Qffr;<fi , 
Jl~ ~ ~ M\SF&r•l<I <111ci<.'iil<1~li!"~T<111<1 ~rc?t 
~ C'l>fm l1rn I "JF11~~ITT ~ Q!<fl1 N, ..!Ir! ..!l (DNA
Deoxyribo Nucleic Acid) ~ '\!il~f<II':!; ~ ~ 
~~~~>i-I_~c~~?f<l1~~~~ 
M I "JF11'iti1 \!Mc,(<!l ~ -!J.:j ..!J ~ ?!~ ~ I fu ..Qr! 

Jl~ '\!il'l:t-.!i~ ~ ~ ~ >i~~ ~~f'-11 0

'il~ ~J lol~~~Q/lt<!I IN, ..!Ir! ..!l <l ~ ~ 
~ (Gene) '9Pf C<flRl1 ~ I C<fll<l ~1 M'-:ilNn~ ~~ 
~~ ~ ~ ..!Ir! ..!l ~ J!>t11fti..J ~ ~91 Q/lt<!I I 
Jll: J>-Clllu-i S<l)Mo11<!1 ~ ~ ..!l~'i1 ~ ffi Ql<l\"f<l 
~ ~ c~ 11m I c:t1NH1~ c.<fl'tlftOl M1.St-6r•t ~'<l'tci ~Wf<I 
1<11 ~ c;C~ c;C~ J!>Cllfti..J Jd<IJMc,l<!I >i~Q ~ ~ ~~ 
91M<l~\!i ~ll I 

C<WIC<ll!!t~ C<fll<l MIB1'2i..J\!l <fl ~ <I~" ( f.R?t~ 
~-.JI~~ 1-!l~ ?!RJ.m~ ..!lut C<fl!<l MIBte.:i ~ "'fG1 ~ 
'\!ii~~~~ I~ ..!lut C91~~12ftf~91~[<! 
~ ~91 ~ ~ ~ C<fll:tJ(.ijf(!i fi!Mcil<1i <1P1HIH<fl 
fat.m~~ ~ ~cit<11-?i (.<fll:t1t<1i:.!ttUtC<1 •i~rr H'1rn<f.<! 
~ 9fto'R ~I~~ C<TC..J, c.<l~M~ll~ ~ ' ! 
~Q./TC<l5 <IITT C<!lm {.<l)&t~ci ~ ?if<tcir~~ ~ 1 

C-!>C..JMc,1<1i (.~ (.<l'iIB"I~~ ~ H@@,:; ..!l~ ~. 
~ A~Qs41'-"5 (Nucleoid) <ffi'; ~ ~ I f<lw,~ ~ 
~ C<fil:t!C<Mt<l C<llffil<1<M <TI™- C'!>U-IMc,~ ~ 
?!Ci:111:t!C<ll&'l~ ~ (Prokwyotes. Pro = primitive vr 
Primary (~~). karyote = karyv11 = 1111cle11s 
( Ci:111 :ti C<fiffi) ,ffel '5fl~ mTI ~ I f<IMc'l1<1i ~ C<f."1'f<l 
C<fll:tlt<1iffi<I {.~'1 ~ C'!>C..JM'1~""fW<!i ~ ~7.<lll<Tr<!l~ 
-m?I (Eukm:votes) ~ ~"m Nm ~ I 

~C<lll~t<!i&'l~ ~ (~ 5.4 61<11) ~~~l<fC<l,1Mrn 
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5.2.4 ~~ (CYTOPLASM) 

~@l ~ <lfu s!;fRfil' [ ~ ~ 'i'ffa'i<l ~ ~ 
l!f~ ~ <f.f.1 ~'I~ (.vr'<II ?f~ C<I ~Rir]t c~ 
-!l~ 151~c, (.<f11<1l<f<1'1~ '511~ <IT<!~~ I ~ 
~~~ ~ ?f~ <I~ Cc'lf&<-1 I -!l~ "-!il~G7CG~ ~'a, 
(.<lil<l~ I ~2!<vl ~G'j C~'1 ~l~M <l~I <.!l<li '¢1<1 
~I ?f\1ti<J~ m:'l<l ~'1<1 C~ '5l~'i11~<f>t ~ I 
~ ~~~'i'fl'J(::i~ C<f.l<l<!-!l°Cffl ~ ffl,f"'?ffl ~ I 

C<t:8J \!il~'>!l'l~ l!JT.<f.1"</rl 151M<tfu ~ ffl <ffl"<I I 
ZlC<!il<lC<!i:.ITT~ (.<!iT<l<l C<fl:m'.13~ (.<l'iIB"KRl'i<I ~ ~ 
C<f.~ .:i~ @?jpl{315l(<FI~ ~ C<fit<I'5l~'i11~ 
C?frTI oWrnl I '51~, ,t,l,<Jll<l<.<11&'1~1 (.<f.8R C'f.&1~~ 
C<f.ffi"~'l<I ~ ~ C<f.W.~ '<l<f.f<I @~'6 ~~ 
C<f.f<i \!il~'>t1•ffeF.1fl<:!SI '<f!T.<f. I 

C<f.l<ll<Fl'1"<Fl ~Fl \!il~?f<J?j_cf ~ ~lo<!i ~ '1 
~lv:I CC1 <IJl"<ffl Cf.Fl<! ?f1f<l I ~~16<1 ~ ~'11 ;n~ 
<117.<l~~~Pf. in<! 7-jf.'i ~ ~ITI f-rnt •1~~11 ~~ e<rR:i~ll<}ti<.¢ 
~ ~ f.<f.l<l~ Zi'T.<!X'f ~ C<t-~ F<l"l<f. ~ ffl <l~Xl 
f<r7?PJ .r<f.7?1 @ >!,-mD1{.<f. ~ -am 1,lf<im 7.<l"ri® ~'1 
r.-f~ 0Rrlv:I I 



2- ~~Wc=t: 

~ffi ---;ffi, ~ <Tm I 

3. ~~~i ~\Slc; I 

2 . ~~\l3'i'f: 
';f-~~~ 
~tlti'14t9 ~ 
~~ I 

3. 'Jfilt~~ : ~~la,\!it;I 
~~I 

4. ---- -

5.2.5 ~ '51'~'ift'i_ (CELL ORGANELLES) 

~c~J<f.CG1 ~ ~~°<!rl 151K1<1ffl ~ ~ ~ 
<IT<! ~~ ~ 9Pft '1~ ~ ~°<I I ~~<'I ~ • 
(.<f.f<ffll<fl<! "l'>fr.\!5 <l~C<fi1ij') ~ C<fli~C<lt<l<fl ~· 

~ ~ ~m ~ ~ ~'R <rr>inJfil<fl ~ 

~ I \!l~M~l<fl '1~~ '1~ ;,~· ~ <lW1 

l<f.i~f4ii'i1~-<I N:?15<1c.\b ~ ~~'R ~151~'ift~~ 

~ f J-j~C<f11<JC<fitfrl~I C<f.1<JC<ll◄◄ -!I~~~~ 

~C<f.l~C<f.:.ITT~ c.<f.T<T<I ?Ml~ ?jQ~ ~ ~ I Jl~ ~ 

~,~,~~ ~~151~~ >i~~\!lG~ 

1iIB l 'iftD<I ~ I 
~ ~<:!J ~l'>R ~ C<fi1~(.<Mt<I mCTI \51TCG'fw-TI 

ffi ~ I ~R,~f 151lf.1151-TT ~ °ffll~~ W1'5 

~ ~'ifl<:j<1 ~ 11511(.'4$,lf <Tiffi I~.~~~. , 

'*i~l °Jj~~.c'f~~'lJ, .:rf®~, ~'-!iJf~<l~~ II!!~ 

(.<l:l<l ~~~cffec;r:, r.<1il<r ~U~ ~ ~ ~~"j_'f' <f.M9 ~t.~ 
l<flf<FI ~I HI~ ffl ~ ~ I 

~citffep,;'1/<R> 

5.2.5 (i) ~ ~ i!3iffll {ENDOl'i.AS1\ttlC 

RETICULUM (ER)] 

~2l<fifrn ~ i~I (t;.J:C<fi ER) "?;1Wf'l),y0 , rirt-111 

l?'i!G,; (.llf.11 (Vesicle) QI 'iffzi;!; 'l~~ ~ IP,'f<f.11 

~ ~ i5i I F-i<fli<I IQl<'l<l'PI r,ft;i (:T)fl11<'!<1' PI 7. '17. !- ~ m 
l!lt<fl"~ I l!l~l<fl ~ WfiPl<l-~'I (~~I) "?;!"~ ~ '1,pfui 

~I (Ruu~I, E11dop/as111ic Retirn/11111 D•Jl'.-1, U/;R) 

1511<1• ll~'1 (M) 151~~ 'lF'l;r1'<J ~ l~"<fl l (Smooth 

E11doplas111ic Reticu/11111 ~?.<fl SER) I Rr:t~ f-1-;•lf<Ti 

151'~ ~ ~ ffl7J7I Qr~ ~ I QFl ~l <f.M'I 

~ ~~ <1l't<,~'.J (Ribosome) 'ili-P-1 f-4i.,~--;Jf; r <fi'ff 

~~c'!~ ~~I >J<f1Ciili7.<lf<t ~ ~ <lft<l'~'-;J f,r-:-lfr.(fi 

!l'1url is~?fw-l ffl I@~~ ?l~l<fl zrr.m~,,r,m;,, 
~~ ~~~IFF-fl<fl<I QTfr.'if~ ?1Ri$JiF( 

~ 1-Pi't (~) 151<U ~ i5itfai<t>IMa-m,<t> (.<f.~ <r.r<f.'I 
~ ~~ ~~ 9NfQ{'<ff ~?f'IS ~ UJ f<l'r-! ~ 

ffl I oo kli-!feil ~'w-T ~ ~?fCiS C<fllllf?Pl'i 'i~ 

~~l-1l~~M~'R~~"00(111e111hra11e 

biogenesi.\) ~ ~ ~ I~~ !l'fflrf -!'ifP!. F-TI?f?:iS 
'©~~ (E11zy111e) 151~ m'il (Hor111011eJ f?,,1,17.<1 <f.fcf 

"<fi'C◄ I ~'<3 C<1Sl<T~ '51~ ~ ~if~ f<f. C-i~ 

C<IB,'ij, l!l*'11C<fl We~~ ~61C<lC~ '<ITT.<f. I 

~ ~~ 21~ <f.i-1 ~'c'f ~ ~ F<im "!:l'1:a'j<1 

~ <ft C<1111T~ ~ C<f>1<1r.<11t!t<1 .rrw ?flfl!<f-1 ;rici<ir~ 

(m~~:!!J'fr,-i)~ ~~ ~ l~~~.frn ~a'fc.1i1~ 



~ JJ<:l ~ ~ 'ci ~ f<,J%11 ll~ ~ "lr✓Jffif.t<li 

m~111~ "'l,\l~ ~'c:i ~ cJt~ ~ ~m <P111 micl<l 
JJ~~ ~~ ffl ~°' ~~ ~, ~ (iatrJm 7of<11) 

~ ~ ~ Q[<l>f ~'1 ~Zf<Plnl 8i1M<filf<,c'ffe<i'i 

~ tm.<1-t~~ ~ !f<1J (Poison)~~ ~t1 (Drugs) 

~ f<i <li<,~ •1 ~ m-~ ~~~I 

~~ 

~-5.6 :~~ 

5.2.5 (ii) ~ ~~ [GoLGI APPARATUS] 

~• ~ (Camillo Golgi) CTI C?!R ~~ 

~ :,~'<j<f~~'FTI ~ ffl~ ell~~ 

~'11m-ra ~'iW!m~ >t~t™laic<fi ~ 
CT( ~ ~ (Cisternae) ~ (Stack}<! ,ft ~ I 
.!l* '11<t-<l ~~ ~~<l>i>i)J_C~ '9rl~<fil<l ~Cf<f c'f'ir5 

:,~'it~~~~~~ ~~~'51r!J 

.!l<t- ~f&=i ~ °1ffi <JfC<f I 

~~ i6il~<111"1 ~>i~ ~ ~~ 
~ :,~~~?f<ll~i5R1~ '51~""1 

~ f<f.V:l l~l01~1'=-l~ <lll<1~:,~,@~?fffi~~ 

~ (packaging) iQT<I- <!i?'fT&/'11 C<f.lUil C<f.lUil ~. 

~:,~ ~ffll<ll~~~<f-m?fK<I I 

~ >i~~ cil~ ~ ~ ~ ~ <1lVf (5.2.5 (iii) 

~mo 
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5.2.5 (iii) ~~~ {LYSOSOMES) 

~~~ ~~~I~ f.11:t>l<lrl<l G'!'ifi5 l&/N,'-!l ~ 

'5l~'ifl'1 I~~~ ~~<RI~~~ 

~ ~ ©~?f:T ~ ~~ ?flfl~ 9!R9fl<li 
~ C<lll<!CGl<t- ~ffl<JR~ I ~~<At~~~ 
mrl C<llfflm, ~. ~ Ccf.1<l''5/~'>tl'l ~ ~'ol'~ 
~'=-l<'l:~~~ ?!R'RJ~ I~~~~~ 

1<ile-114llll~4@~~ ~ ~ ~ tf<l~ ~ OO'i'f<ll" 
>i<l~<f\!) ~ ~ ~ I C<1lW<f rf?ftffl ~ ml FP!~'>fR5 
~.~'l~~~l!!Uf~<!rn~~~'or 
~ N:>G<l~ QJ<t-1 ~:iMCmM @~~ ~ f.lg~Cf ffl 



~'.f\f~ -Q~ ~~'>fl ~'19 ~ ~'a, 

C!l~ ~ ~ ~ -Q ~ ~~11 ~I~ 
~ ~'.f\f~~ ~ ~~ ~ ~ <ffl ~~ 

91~ 1 

5.2.5 (v) fflffi (PLASTIDS) 

-arti11,l¥1Ft-~ ~ <.<11t~~c~ c~ <Tm 1 ~ ~ 
~-.,.9<fi'ft <f1 <l<I~ <fi'ft (Chromoplast) ~ 
~~'11 ~ <174~ <fi'ft (Leucoplast) I ~ ~ 

~~ (Chlorophyll) ~ ~~<fi ?f.ft~ ~ C>tl:M"1t<11 

~~~'11 (Chloroplast) ~ ~ ~ I ~~<fi~ 

~ ~ ,i, rn<l'i<l <l'TC<I ~"°~'19 ~ ~,'i11'l_ 1 

~~~C!Ri 911!1 ~~4 @?ff.f-G ~ ~ ~ ~ q'~<{ q'@l<fi 

?J'lili<3 ~ I ~'ff.Cfl\5 "1l:!T<1'fr:!i ~. ~ ?fltt~~ 

2l'Wif:I <fif'f<.1'i1 (Gro1111le) ~ "I~~ ~ '<fITTi I 

~1\%f.ic'lt<t-<i~~•~91?:<1• 1-!!~ 

t-11 (Strama) ~ ?f'fl~ ~l:Rl f.hl~~ ~ ~ I~ 

~~ ?jq'1 ~tfS1S\<i¢tl<fi llf$'<firo~ ~ ~ ~' 
$ffi~ ViT.<I, ~tfi1SF1"1t<fiC~t ~ ~ fu ~ -!I 
(DNA) ~ ~~~ ~ I 

~ciftfflii![ifi<f> 

5.2.5 (vi) ~~ ell f)iR,~t (VACUOLES) 

~tlr-Tl .,-1 f<i~l~f<!i ~•~ C'ilftl ;ii\~ ~~( ~~ ,r;f., 
<l~t !Jlf.11 1f?I ~ ~~'ill'l_ I 21\lfl C<f.l<PI ;r,p1~P!I 

15!~ ;r,r,, ~ ~ ~ ~ ~f<f, m.~r'~ 1:51~-'I I 

~Fl~~ ~<1'1~~17.{1 ~ttl6!<1 Zfm ~o

~0%~~,~~"lrr.-:11 I 

@m ~ ~~ (;<1i~ <I'! (Cd/ sap) C<I 

~'1fu 9JWTi l5ft<'li ~ ffi (.<111ttlVl<fi ~ ~ 1v/ ~ 
~~~,~~~ ~~ 
~~ 9flttQ( ~fl!<! ~~ ~~ ~ ?Jfe<Ti I ~~ 
?f,ft~ ~'uf -!!fir.l' -!!W'f, -.cf<f<f\ ~ ~Fl ~'ffl.:11 

~~ CWl~~~t<!l?l~o/1~ 

~ <ffl "lfe~ c>{ijqait~ ~ ~ (Food Vacuole) 

~I~ ~Fl l!l<fiC<lllm ~ .!l'vl ~~ ~ 
~~ QlfC<ll filMa-ilC<Ti ~ 151fi.!>f.r~ ?fRl ~ ~lil 

~~Q(~~~ffi~ I 

-,ffl 91~ .ti QT Cffl SICfTl'JfiJ,,/41~ 

fb"ff "'"'"' C<f11'I/ ~tf1f~ i(,-1 larl 
ff fi ~ ~t'f{f~ 9f'fff. /(,,•111 /1' ' 

IIIUlt'/111/) ~ I 

J vfm~~ ~~ 
~ ~ (ilf1ftv 'f(ffT-R wi ~ 
cwfntf.J,~ , 

.l , ~-""" fii.11 "'1T'f' ffl'f/VT.ft (111;,f 

P,9lf'f([1 fil1l1 p r 
4. ~ W•1<10' •'6 II~ 'lft~•t 

11(~'11' 
• 

~, ~ ~ ~"1_'1' '51"~'1 ~ ~ {_ . • · 

151,"n~ -!l'fi ~ r11c-E11c.ie4 ~ ~ ~ ~ . :· ~· 

C<fif~~"IIC<fi ~ ~ ~ Q'J~ ~ , ~~, 
~ ?f'lil~ ~'f. ~ ?!~ ©~?fWT ~IN ~ I 
~~~I 

~~~ ~~'a,~ OR~ ciftm -!!~ I 

~?\R, ~ ~ ~ ~ -!J<fi<f.{3 I 
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- - -

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

C<!Sllf~'f!~~~~JJ~I ~ 

fo,f'9fi5 ~ !l'1trliiNfiil'ff .,~ c.-11141~◄'1 (PIC1smame111brane) ~ C<ll"flf -£I· 

~~~"I I 
-

C-,Sfcjf<l◄"1~ ~'ff ~ '-'1<11 'fm ~9fl~'ij I l ~ 'Pf'fl~ ~ ~\!1<1~ 

~ <lf~~d1 ~ ~ ~ct ffl I . 

~ ~. C<llfclfcl◄"1-.r.R <lf~t,f(.fl <!l~ C<lll1T ~ ~. -nl~ !f~ 

~~ ffll 
~. ~ ~ C<ICl~Jlf C<llllA C<lll1T ~ Clf<lll<' ~ Gfcj_ ~ ~ 
lfl~ '61Q/{t, '61CU>ll'1 ~ (hypotonic solution) C<llf4Miill<II ~ C•1IC~ll~ft-1s 

~~'Ori 
'>l~C<lllc!(.<ll!fhl ~ ~ N ~~ ~ C<lllc!Cqlotl'G~ ~ ~ ~ 

~ 91~ ~ ~ ~ l C41cll~I◄ ~~~Cf ~I 

~!A'fui ~ (~ ER) ~ '61$l41~hl '!-1<1◄1~ ~ ~~ ~ 

~~ ~ ~ ~ ◄1,11.iHql 9f'ln~ ,,~"CJflf'' ~ ~«fl ~ m 1 

~ "l~iJM'lf<II ~ ~~ C1!t.i1<11t◄ ~ ffl'cn -~ '>\~ll. '\5~9/M 

9fiff~d1fqS,4 ~ (packaging) ~ ~~ct '6lfN • ~ ~ I 

?l1J1Moit<11 ~ ~ ~ ~ell ~ fflfh ~ 15TR9ff.ti<ll\!)1l<l \51~~ ~ 

'61~'rn'l ~. l 1l !f<IIFR~cf.f.crt (Chromoplast) ~ ~~en (leuco

plast) I 

~Mc'1!<11 ~tll\S'-!i ~'- (Chlorophyll) ~ ct'f<II 9f'l1Q{ ~ c~f¥11<M> 

~'-<lier! (Chloroplast) ~ C<llm 'OT I ~ ~ ~ "1~~'1 "I~~ 

~ I '61<1~'11Mo'lfql◄ !f~ ~ ~'Q:f 'fl'frfJ "ffiP1l I 

91.~ !ft~ ?ll~Mii!fql ffilf ~ -ii"C<llft;T '15l~ct ~~ ~ fiml ~ ~ 

(turgidity) ~'1 ~ ~ ~ ~ ~ 9f'l1~ @~-e ~ :i<IPI~~ 

'>\tfJlr ~ ~'fl I 

?IC41fqC41o7l~ C<IITlf'-!) ~ ~'R ~ell ~ ~ '!il~~'l ~~ I lil~M6'1f<fi 

C<lll1R ~~\Jf4a,11q5 ~ H~Qsq5 JJ~ • , ~~. l.!l~Ma-it<11 ~ 

~ ~~\! ~ ~ ~ ~ '!il~'Sflcp: C9fl<ll 1Trn I . 

1. ~C<lllll~!tt~c-Jl1R1fflff~~~~~~-~-1l'Gt 

~C.111$~~~1 

2. FJ ~ ~ !Jc.♦fllc.•tfl~ C.IIIR'11<11 "l(C.111<.4!l'1 C414«<11 "1~ ~ 

~, 



. - . 
3- ~ C<fo l il l ~ ◄qti'-llllft ~'ti'!~~~ ? 
4 

~l.!llc;if6fi!:~~~~~~ C4 1 <1c'C l◄ ~~?l~iq~ ? 
5
- ~ CcJ'!11~~~ r.c;il il ◄ '1fe-◄~~~@il~~m ? 

6. c;;. 1 c11~◄qtt01 ~~1'fl~fiTT91.s cl't•z1'ft.iA111., <J~ >m•11~ ~~ ? 
7 · ~ P1 m~ .n_cr~m 7 
8. ~~? 
9· ~11~◄~~.,'i .. 1tt1~cmt1 

~ om11 ~aft &1A11111 Lifm ~ ~ ~ ~ ~ ~ 
l!fMl~~~CIITT'T llmt°◄~~~~"Rlllt~ I 
(♦, -.(, ~li oiliilO.:e <ffl'JRT) I 

(♦) ..... f91\li11clt ~ .r. ◄ IR◄l 1 

(~) "~"f9nii11c11'6~ ~ ~ C5f.l firm , 
(,t) ",t"f9141f11c'Gl'6 ~ ~ Mn I 
(lf) "lt" f.1\lf\lctt futt ~ ~ 9Rt ~ 4R~i11 ~t'GI-!~ ~ 
~ mrl l 

t,1fG~t1 !mf~~~~f9tR~"ffl~<II !Ja!it4"UI◄ ~f.11fRITTT 
(i) ....... ~ "'l"Mfif\lcll◄ ~ ~-.r~ffl ~ffl ~ I 
(ii) "dll:-"1~•n:t1◄ ~~-f.Hiiilcbl r..,il!1C4111M? 
(iii) .._.,, ~ "'«f" Miiilt'G1◄ ~ ~ flPJT~ fiR ~ ffl 'iffl -mer 
~ -tcf.n Mt I 
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