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hi�l.Vffil M�4nl (hibernation)��(diapause)�'Jlc6lt'Rr-l'i? 

O'ffi': ffi f.:tf%lldl � aJtJ � 'ffi ����mu 31'CRPfi � clTffi FrJ:t 3414il'-41 � qft � 'fflH 
� ti m f.:tf%£ta1 mu����� ri �GR� ti 

� qRff\q@ <� mq � alf'='fq; cfJq{\ffl qft q;lft) � �an� if-qJq � � � � � � � 
ri � (zooplanktons) � a'TT � � ( di��ci:tft) f.:t<ttf'4d � (suspended development) 
qft � it 31T '1ITffi t � � cfil � (diapause) � ti �mu����� qf{ff\Q@ q;J miRT 
'q;tij ti 

� 2. 3FTHf�j}'-qm;ft-c6t 3fflcfUT� (fresh water) cfft Gf (wl�q¥11(wll q-rarr�fflcli'qm;ft-� 
��?�atR'��? 

O'ffi': � � � qft �an ctft "tJ'UmUT � alf'='fq; o{?;ffi{ � � ctft � � tWR mm t, 
3'� �l�tfti)f.:tq; (isotonic) ffl ti � � lRffit cfil � � qft Gl�Nftq¥11(wll (aquarium) it� t 
'dl' � q:m+c0ft �aff (osmotic problems) q;J miRT q;vn � ti c:6\"'icfil� �<tl\lllcl:tli<ttl � �'='fq; 'tITTJT it 
� q;J aRJ:"tfmf{UT (endom�sis) cm' � t � cf;R1JT � � � � (dilute) tr ;jJffi t 31R � 
� � � � ctft ��tr� tam: � lR '1ITffi ti�� (conform) cm- cl@� t 
�����mfiralRmct>lt?l�rrn-ctft �U§ijtl fief� it�"Wfil{ qft �Ml� 
� � "<tll1@R � � i:ftcfi\ � mR it alf'='fq; 'tITTJT it� �(Na + , Cl-) cfil mR � Flcfilclffl � 
t1 � J1c1iR qft � 't{'{ \TI�� it� q;J effifq; >(\liq ffll am: � � ��it alf� � 
aq;��W�I 

� 3. � ( lhi.flc.1$fqcfi) �W qfhdtill �l l(qi a«IMUI �l 
'o-nt: ����(observable characteristics)·�� (lf>1wflfc!Ncfi) ���ti�= fcfim 

� � qtr �1q;1Rc:hlll, �, cfilr!ic:h1(f � cltlctijlRi:h �� � � fcf;m � fcmtJ it wt eJ m � it 
ll'� � f, �� � �� t1 �cfil �cfilcfil( "Wm, 1TI��,m q:,1-f1fc!:fqq; � t1 

JrR 4. �Ricfin� Jlqe.llU 45°lR.1'o � 31fircn'ffltllfA'q'{���llctral¥U�( '41$thld4 )� 
3tfqfff'q�� 100° lliro amrcnt-, ���f? 

"3Tft : ofC11lR l{...;,ji�4i (enzymes) qft Millt:tih.1dl cfil JJ'llfc@ 'cfi«fT ti Q.;;l,1�4-1 311� � (basal 
metabolism) qi) JI� 'q;tij ti fll41�d(fi � 45° �o ofC11lR � alf� "d"(tJtfR � � � 'q'@ � 
(0i11�i:e q;r Fc.1>tflcfi<U1 m � t, � � � � � cillfClq; 1Rm <�> -q;) -� rrn-it lll{� mat, � 
��am �-rn:f ��it�� t � ��-q;) 1J\!nicfl (eurythermal) � t1 �-�it 
cfJtl ��(thermostable enzymes)�� t m 't{'{ � aJtJ q;J >(\liq� �l � � � � 
��mm q � r'lfu \TI alf� mt1 ffi ���mt,� 'cfi1:r ��an� mi:ll{A qi) 
� ffl qft � � �-"T>'IT 't{'{ f;J,ti: "cfi«ft ti 

11v-i 5. � '!luff w � � sqrt:;c:tl -q ffl � lR eq(t:.4'i -q � f1 
"3T1t: � (population) it·���� t � � (individual) it�� �I��,� G{, 

WJlT �'��-��cf� a:JJq;RI � � � t, � � mffl t, � � qft � 

a{� 13 

1�101� ► 1 

afur�t111�T 
(Organism and Populations) 

70



eV
idy

art
hi

� (natality) am lffll� (mortality) ffl t1 �'if�� cf>l sfilm: ma� ��-am � � � fI 
� am: � � cf>l � t" � t" �'it� 'it� <IT� (increase or decrease) t" �'it� 
��t;h)��-ql'@qrf ��� 20,U� it am �qrf �mu 8 �in� am 'iiR�f m
� -it � 28 m � i cit 6li � � qft 1JU'AT 8120 = 0.4 lrnfcr ma � � qft � � � f, a:fTf{ 

Sicfl41:tlll11 � -q: 50 4il1iifq,&4)' -q: � 5 � � � � (;h)-� �) -q: � ii' � f "ffi � 
�'it� 'it��-

5

5

0 
= 0.1 � ma 4il1iicf&l Jlfcr � i.fit1<.11q,.n1

� cf,1 � fcmt@r ft.i1T' � 31?:ffil ';f{ � � q;y � i1 .(-fliii.::tjdltl �'if�� 50: 50 
mm t � � f"Affl ,tt m lfcfi"ffl i, �-it @7T � cf>l 1000 � 1R � qft ���-it an�
� � i, �-� � ';f{ <IT� mm t,

Ff�� -q � f'A � q@ � � � iRffl t, � � � � qft � fcrcRur "i.fiT 
�(plotted)�� cit�� cl@T � � fqunts (age pyramid)� i1 � q;y 3lJcf>R: 
� qft � cliT Sl@falfiatd 'q;{ffl i (i) q<Jf � � "@ t (ii) � i <IT (iii) 'ER: Wf i1 � 'if cffl' '!IUJ ';J'ID mm1 

� q;y 31Jq;R 31Jclm 'if � � cliT � 'q;{ffl i1 � �, "1..ij'1ifolct >JfcR:q�, 4l$i.fi-il:tft, 
c11a1c1<aft4 � • � JJ'llfc@ mm i, � � mtU -it����� f1 � � q;y � 
fclf,r-f JlcfiR � � � i1

� � � � � � ( �) � � irart cffl' �-� 1R � ffilJ i-1 � � � 
qft i:Jt'll, qflf{-tl@lfi -q: oRR, 1R\1� - ma fl � qft � ':i:IR � 1R f.1,f( � i � � �
(natality) am ailSl6fftM (immigration)-� 'it� cfim f, � lFg� (death rate-mortality) 'd'� 
d&lcH-1¾ (emigration)�� fl��� No -g-, Nt � � 3RRre t 'd'� t � ch1 � -g-m 

Nt = No + (B + I) - (D + E) 
= No + B + I - D - E 

.(-1..(li.fi(Oj � � t- fcfi' � � q@ 'B' -ml + � 'I' q,l -mf (B + I) � q@f cf,1 -ml 'D' +
� 'E' ch1 -ml � alf� f "ffi � � � � aR� 'ER: �I 

� 6. am iSINldic!i;t �-«( ((a:+4i�f>.t14M\ )�W� 3 qtf���wm�i'dt�
cfft'�cfft' $f.;;.f%tch � (r) �t?

OTl't:3l1RN�qft�-q��'b'31R�G{'d'��-q�qft�,'d"if��arcut:l't''it 
�q,l�<JTcfi-i:ftmift-

rN= dN. dt
� N = � q;y 31lcm: 
3ld': r= dN = -2-= 0.66Ndt lx 3 
� 7. � � (lllchh�lftdl ( gfic:(\:ft ) � ftlq � � ctfr qg�13:af � �I 
OTl't � (lllchltlftdl (Herbivory)-"U� :tlli.filijf(\ � � 3ltl';ft �Sil � � � � � ';J'ID � 

� f1 3ld': :tlli.filt11Rlfl � GiRR ��in� 'it atlchlftc:f,14 (morphological) 'd'� <lelltAi.fi (chemical) "<Sil 
fclf� 'tJTlft � fl "<Sil � � � � dili.fifRq,14 WSil mt:R 'chra' (spines) t � l(4'1@141, � 
-'ifl ,U� ��cf� 1R � '1JA q@� 'Ull ch1ir � � "i.fiT � � � 'd'i.n-qt,=r � GiA'R �I 
a«r: � � �� � f1 � �-q � � � � � � � f � � 1R :tllcfilt1R1 
ifttlR m � t � "tffi:R mr l:FG m � t � 3l1T Jl'1Jfcrcr ma f am cfi'n-cfi'n :t11i.fi,t1R1 cn1 � ,tt m �
f; �-4H)«i}/rn, @(4dctl< (Calotropis weed) 'it fflFffi •eii$4i\.(-11$s (glycosides) mm "t1 cl6 M4E41di.fi 
mm ti � � Gfc:fm <IT 3R � � &(4dctl( tf>1 � 1§@1 ,nm� 'Sl11<f fclf'iFJ (1.(-11'-tAi.fi � � Flcfilir;r, 
�I �I� ��'it :tlli.fiiijifldl � 'ffi ch1 ',(� -� t,
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Jl\r.l' 8. �1fml', aml'�q-llft'vrrmiito1T11Tt1�afilaml'"Sq'�-afr-a' q1<Wf<cfi ftfiin''cfil' 
cfURatN��? 

�: � -aen 3111' t' «IPd t' 1't'Zr � +1gii\Riaa1 (commensalism) � ti � � cliT 'ffl 
�cq mm i, � 3111' t-«1ia cliT � �cq mm t am -;:i mm m ti alf� � a{ll{ t-«1ia ctft -rnmarr 1R 
� t, ���-,:ft lJT«f � crnlTI � "ils{dlJ.1161 � cUgiio,s(."f � ';f1U cfiT � cnl 'ffiIT �I 

�9.cn'lc:.cfh;ciif('Qlc:.'1�)���ft;JQ:� Plc.1.s101ftlftt�ifu)�, q1A�faa;�t? 
� : cf>124l,$ch'i t-JlaF'tT t-� � � ¾c:J f;p;p;roJ � 1R'l� qft mcfiR � "Fl<{iA cf>1 � 1R 

� q1Rrl=t!@cfi � �I �T�R-141 � � cliT � �- t' @l{ 1l:cfi" WiR � � � 
'1ck!)¥llfk� �cfil � � 11lITI � t, f;p;p;roJ t-� � � cfiT WWT �I 

l'mJJq;f{�� %i11fc:14i 31� {i•j'1j;,cl,l·'q;J 'ltJrlr11T��t� 311�t,�· �cf!ldlc:ti�(-81 
�10� Pii-,�flsid��3RR"�-
( cli) vftn Pif£thc.1a1 afrtlft6q- f.tPihc.idi ( 6i$ciH�Wi � l(�aw,)
( w) a11ij.11&fl � �wail&:ft ( l(cR.°'ied'iia, � l(O.s'isuffia; )1

� : (ii>) � Plf•ttdl atk 1ft'sl Pt�tidl 11 3RR 
(Difference between hibernation & Aestivation) 

vi@ f.tftaic.1a1 (Hibernation) 1ft8I f.tl\tic.idi (Aestivation)

(ll) iit&il� 31R 3ti.:tt,1cs4\ 113RR
(Difference between Ectothermlc and Endothermic) 

cfli@ilsft (Ectothermic) dtMiU&fl (Endothermic)

w« �'R q@ � (�) t- mR q;r m-cr 7Jlf �'R q@ � ( �) t- "1U{ cnT m-cr 
c:Udlc:t(DI � � � � t1 l:16 aq1qi:141 a;s:n t' c:tldlc:t(Uft4 ffltf � -srqyfcffi � �I -q mR cf>1 � 
� � � lJT«f � 1R F{'R m �, -q muft -sw;r: fif;lnarr IDU lJT«f � � am � m-cr cfiT Fl<{iA � 
 � am m"6ll f.lf�4dl � 4i(."ftc:4"q � c:tldlc:t{Oj ff ffi � � 1:J� � ffl cJ1f � muft11 
;,ftfcrcrmt;h) �,�cftft-ri�, 

cffl" � (conform) � awit 3lRfftq; � � cffl" � (regulate) IDU 3TCAT 3lRfftq; � 
-mat, 

��-
. � � �, 

� 11. Pii;,�f&a ,n-��·c.ftc:.')�
(cli) q:s+e.1t-1 � afrt�� afjfjWi
(lg)� cfil' cfilft' � llffi' � 'qif dtjfjt-1¾
( 1T) � -q a.:uc:1g1Aa, ( r:.gfclc:.'i<� ) �jfjWi
( "Er ) � � fi;rQ: � 'qif � 

( & ) 'ffl1Plrl' � � cfiT cfilft' cliT ll'\11cl' fflU � cliT dijfjt-t .. , 
� : (en) ct:SfiWt14 � � � � �jtjWi (Adaptations of desert Plants and 

Animals)-� cnT � �� � ch1 q;,:fti-1 � � t' �� cf>1 � � f1 � if cfT'q'qA � 

(extreme) mm i � �'tfcf, q � cf>tT m lfc:fiffl i, 
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qijtfitwft �-.; �:ffjH-t-1[&fi � -q � -q � ,ft� '1(i(,q� �ti�� cni qiift q;r � � 
��tqjfflt-

�� (Drought escape)-�� 11t� gva � !ilJ l11<1tW 'q 3ltRJ � 1l'1f qi( qlf cni 
'ffl �� 'SIRIU'U � t" .:tt -q il-tl'<ilqt-tll -q � t � o,,q,lq((1 (ephemeral) cQT 'iffilT ti

��'ififf�-� fclf1Fr JlifiR � 3flcfi1RcfJ1cJ, lfmRili', cfilfili:61'-I 'lli' cijJqt;IRcfi � �--arm t,

� ql64INNf-i c1ft � q;i:r- � t" "a-trJlJ fcTcfift:Rr 1) '1lffl' t1 
� 11m -q � q;r lBIW qjffl t q � � 01cifflNd qi'ffl ti

1. cil641Nt;\'-i -q lfilft
(Reduction in transpiration)

2. � 3fq.ffiqOJ
(water absorption)

a. � q;r lhlw
(Storage of water)

4. � (Physiology)

111al il � lklfUJ � 

e � ot:Jqf(-tlfa, iip'fflit11t'ifiiir-q "qlwijkd;�-�, �I 
• �1fflfl1i6R�(Sunken stomata),�clft�ifi1i-�I
e ilgt�R1li Qjq;g�e �I
e 'tlffl chi � 'tR 'Ulf q lftit c:f'.1fc!Fchtw1 31l(qJ lffll-otlcf;I

• 1JWU �� fcrcl;ftm � � (Deep extensive root system);
�-:�I

• � t" � qi) 3fqlfflfild cm- t" @'I( o'fflf � tF?r (shallow
root system)-�I

• wff � (succulent) � Niffili:M:C 1fflt 'itRffl - �

qijtfiliftt1lllfurql-q�-meavrcni�lfPft'11lfflt, ����-q;;m-llf.f �1'cft, �1i5'�
lnm � qfi �i@Pnift·-;rnlt t, � � �eif t- A&:fil�M -q � '1@qiJ � qiffl t� � �, iic 31tfit 
;;m cit 01lcltllicfidl chi '\ffi 31tFft atl-iiRcfi 'q'«f \ ad'cfEftcfi(Uj 'a 11l1<f � t 1l'1f �-q lf� °im t, ¥iJ � 'i5lJcfflR 
1Rr � � � "fflf, fcr-:r -q � -q WIT � � � � clJt1 t � ffi VI 

( W) � 'ifil' c5'lft' S 1lfir -qre;ql ilil' di:rfH-1 (Adaptation of Plants to Water scarcity)-� clft
ifi1ft � cffl1JT ,ft� -q Ai:.t@f&a 01:1ttw1-ia1� 'tfP.ft ;;nm t � ift\11 ;;m -meavr clil � am: ;;m-llf.f chi � cfi)' 
cfiifqi(�I 

(1) � cliT � "tr=Sr ½lfeiififed ffldT t1
(2) alf� � qi{ WIT uta, � l1ffl f1 ¥if ,ft� -q tFl1 � 'g1ffl f1
(3) -qftp;ff lRil � � -q "qi-i,Rd 1) '1IRft ti ¥iJ ift'U 'ti -qftp;ff � it ;;rnft ti

(4) � 'tR � qiJ l1rar 3lJcRUT 'fflffl t, vV .-q � ffi t,

(5) lJ1f.:;rq; omen 1{Uf � ltffl ti

(6) ,ft� chi �ait -q fflUI, �, � � 'tl1ll1 � ti

(7) �aff q,1 q(lij(Ufl � ·'ifga � � ti llJ lw.f � 'l'f1T � qif � 1ft �I
( 1T) ll1furql � oEilcSlilll'"tcfi diffWI (Behavioural Adaptations in Animals)- � � � t- �

� � � 'tR � ;;r@ ti� llcl'M (migration)� 't � til�QRltl 'fflff aFll � aui" oW � 
tJlclRft'tJ��ft:e;m 4ic1Ml�c51�'311R (�)-qllt,:@,t1 aRcfi'Jllvftli@'�lft1q fltdlcltiilm<T 
� c:ua1q(Uj � lfFf qi( � t am � c1,a1c1<01 if�= BhctltlHtw111 '1ffff t, aJll cfiiJ � 'tR � t-1lclim � 
3Tiqi( 'oi'6qJ 11l1<f � � llcfiR q;J 3fitl1.:t t,
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('ti') t1Gftc15Nic!h ( ftlfa�<ti ; Viyiparous) aif{UT qffl' �; � d$\iflY,)d (Rhizophora)I

( ll') 3ti=tl<lsft ( C(Oitllfficfi Endothe�mic) JTUft; ta-'tl�, l<Fft1 
( W) 11,(fl)_aft ( i(cfdlAffic& Ectothermic ) ll'fUit; tt-� � �I
( �) Pwlnt-i+li � (Benthic zone) "cfiT �; �-Rl<fq,111, � ml, ffl, q,Tffil1
� 14. �< qig�w, > afrt�c •.gr.til )lift' qftcq11111 ,_,
offl": � (Population)-'� f.rft,:m '4•TI�cfi �'if� lPR 'ti< m cf@ Q.cfitti4M 3l'ffil � lft

�-�. qa1 lit§llr, -an.llitrl 1hn� cfil � 'cfi«ft t oftJcff � � lXl'lf cfi«ft t � � t, 11( 
lr'IFI � � cf;«ft "i1"

� (Community)-'"Q.cl; lit� 'if� "ilA cffiffi ferfq=r � cni e14fEc1i � q1<wRi:fi fi6ill cn«ft 
t, � � � cfiT � � 'iARil ti"

� 15. r.ta-tft;tf&ff clft' qft'itillii � afrtJRhi cfiT l(ili-l(ili i(lii(Ui �
( 'i5) tii�F'5iff i (Commensalism) 
( W) q,t;ftRttti (Parasitism)
('ti') l(clitici(OI (Camouftage)
( 11) t11)qi!fi1fta1 (Mutualism)
( W) 3t•Mthfh,1 � (lnterspecific competition) I
offl" : ( cli). \ii'it1�a, (Commensalism)- .. Tcfilft q1(Wl\cfi � "cfiT � � fiRT � � l1f.r

� (-ll'll�d ffl i' 'ffl � tit\4lfala, cfift t; �-a-nth (Orchids), � (Climbers), ciiio(-ldl� (lianas) 
cfiT 3P-t ,en � �I 

( W) Q{.A\rctdl (Parasitism) fc!IE1qcil'TI � (heterotrophic organisms) '1Il 3'tR '1ftfc@ "IJ{"Qllft'
� mR � alfflR Jn1<( � t, �(parasite)� t lltlr � � q{°'1fctdl � "t;

-�-an��, cfiqcfi' �. � awn ;ftar;iq;,(-1 ll1 � � '1PT � '$ -mR 'ti< 111 � lltR 'if�
cfi'ffl t; �-� (Cuscuta) ct -ajJ ;(, lRlWI', 1f'ciR � � (ectoparasites) � ti

('ti') U(ttlcl<OI (Camouflage)-ll;;ffi 'if 'tl<'l� '$ ll'llcl if,1 cfi1t � � ft.flt � 'laJUT 'iffl 'SIR �
� (prey) �"Fl���� 1fi'< 'ffift ti ctftit am:� ctft !i1J � 'tl<'1'1t mu WTlfflf i �
'51R� � �ft.l'Q. c:11a,c:1<a, � �lrdnr1'fflt c1n(•1ii:i<a1)1 � om c:11a1c:1<a1-qWT1lffl�� �d,
am;���' 'aflT a1lfi{ 11R1raTI � � ffi ti � llRIJaTI cni 'qlffl lfflffl � t, !i1J. '$ '1W � �
� tJ � t am: 1U ll'cfiR Uc('1ic51(UI l'-ltftRr cfi( � � 'ifiT(iJ'( � � � m t1

( 11) t1i1Qihlftcn (Mutualism)-'llt � � � -irar � � t ·Fiffl1l q1<wRcfi � Ff1ffilT
(physiological interdependence) ircft t1 � � cir � \ffilT t; �-

(i) � � � '$ � :S\fNi:filRdl � � (Lichens) c1if f.rqfuJ 'fflffl t1
(ii) o-cer ct1f � li\'1t a'«�-� � '$ 'JfUI ei1q�1Ra11
(iii) �·'i:itf '$,:ft�� �aft '$1'ar ei1qa:,,1Ra11
(iv) cft1fcn aen �1$i:litf.tu,;, (Trichonympha) �on '$ liar eiNifiiRoH
( W) at=a◄hih:t ltl'l1f' (lnterspecific Competition)-� � SicJ,@i:IIC: "if ;;ftcr-:r 1tEltf am: � cni
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