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capupay; - tpdhg;gj;jpuk; I
Gs;sp toq;Fk; jpl;lk; 
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(7) 4 (32) 4
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(13) 4 (38) 3
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(21) 3 (46) 3

(22) 3 (47) 4

(23) 1 (48) 3

(24) 3 (49) 1

(25) 5 (50) 2
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capupay; - tpdhg;gj;jpuk; II
Gs;sp toq;Fk; jpl;lk;  

gFjp A - mikg;Gf; fl;Liu

1.    	 (A)      fPNo jug;gl;l 02 tiuGfSk; xspj;njhFg;G nrad;KiwAld; njhlu;Gilait.
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miy ePsk; (nm)

		  (i)	 A, B vdf; Fwpf;fg;gl;Ls;s tiuGfisf; ngaupLf.

			   A	-	 gr;iraj;jpd; cwpQ;ry; epwkhiy 	 B	 -	 xspj;njhFg;gpd; jhf;fepwkhiy   ^2 × 2&   

		  (ii)	 tiuG A ,y; cs;s P, Q cr;rpfSf;Fg; nghUj;jkhd ghu;it epwkhiyapd; epwq;fisf; Fwpg;gpLf.

			   P 	-	 ePyk; 	 Q	 -	 rptg;G 		  ^2 × 2&   

	 (iii)	NkNy jug;gl;l tiuGfspd; %yk; xspj;njhFg;Gr; nrad;Kiw njhlu;ghfg; ngwf;$ba gpujhd 	

		  KbTfs; ahit?

Ú	 xspj;njhFg;G epwg;nghUl;fs; ghu;it epwkhiyapy; cs;s rptg;G> ePy epw xsp miyfis 

mfj;JWQ;Rfpd;wd.

Ú	 rptg;G ePy epw miy ePsq;fspy; xspj;njhFg;G tPjk; cr;rkhftpUf;Fk;.

Ú	 vdNt xspr;rf;jpia mfj;JWQ;Rfpd;w xspj;njhFg;G epwg;nghUl;fs; Neubahf 

xspj;njhFg;gpy; gq;Fgw;Wfpd;wd.			             		       ^3 ×  2&   

(iv) 	tl;ltLf;fw;w xspngh];NghupNyw;wj;jpy; Kjyhd ,yj;jpud; toq;fpiaAk; <w;W ,yj;jpud; 

thq;fpiaAk; ngaupLf.  

Kjyhd ,yj;jpud; toq;fp	 -	 H2O / ePu;
,Wjp ,yj;jpud; thq;fp	 -	 NADP / NADP+		  ^2 × 2&   

	 (v)	 C
3
> C

4
 xspj;njhFg;gpid mbg;gilahff; nfhz;L fPNo jug;gl;Ls;s ml;ltiziag; G+u;j;jp 	

		  nra;f.

C
3

C
4

(a) njhlf;f CO
2
 thq;fp  RuBP / Ribulose bis phosphate PEP / Phospho Enol pyravate 

(b) CO
2
 gjpf;Fk; ,lk; $ 

,lq;fs; 
gr;iraTUkzpapd; gQ;riz 

÷ ,iyeLtpioaf; fyj;jpd;  

  FopaTU

÷ fl;Lkly; fyj;jpd; gQ;riz

(c)
KjyhtJ cWjpahd 

tpisnghUs; 

PGA /  ngh];NghfpsprNww; $ 

ngh];Ngh fpsprwpf;fkpyk;   

xl;rNyh mrw;Nww; $ xl;rNyh 

mrw;wpf;fkpyk;   

^7 × 2&   

[ gf;. 3 Ig; ghu;f;f.
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	 (B)    	(i)	 nehjpak; vd;why; vd;d?

			   capu;f;fyq;fspy; cw;gj;jp nra;ag;gLfpd;w capupurhadj; jhf;fq;fis Cf;Ftpf;fpd;w 		

			   Nfhsg;Gujq;fs; 									              ^1 × 2&   

	 (ii)	 (a)	 nehjpaj; Jizf;fhuzp vd;gjhy; fUjg;gLtJ ahJ?

rpy nehjpaj;jhf;fq;fis Cf;Ftpf;fj; Njitg;gLfpd;w Gujk; my;yhj gjhu;j;jq;fs;		

 ^1 × 2&   

	 (b)	 nehjpaj; Jizf;fhuzpfs; %d;wpidg; ngaupl;L> mit xt;nthd;wpw;Fk; xt;nthU cjhuzk; 	

		  jUf.

		  nehjpaj;Jizf;fhuzpapd; tif				    cjhuzk; 

Jiz nehjpak; 	 ATP / NAD/ NADP/ Jiz nehjpak; 		

	 FAD

rq;fypjf; $l;lk; 	 Heam / biotin 
mNrjd mad;fs; 	 Cl− / Mg+2 $ Mn+2 / Cu+2 

^6 × 2&

(iii)	 nehjpaj; jhf;fj;jpd; G+l;Lj;jpwg;Gg; nghwpKiwapd; %yk; nehjpaj;jpd; vt;tpay;G fhl;lg;gLfpd;wJ?

	 nehjpaq;fspd; fPo;gilfspd; jdpj;Jtk;. 						           ^1 × 2&

	 (iv)	 gpd;tUk; nehjpaq;fspd; njhopy;fisf; Fwpg;gpLf.

		  nehjpak;  	     		          	njhopy;  

	  a)	 ,iyNrhirk;		 - 	 gw;wPupahf;fspd; fyj;ij / fyr;Rtiu mopj;jy;. 

 	 c)	 ngh];Nghypg;Ng];	 - 	 tpyq;Ffyj;jpd; fy nkd;rt;it mopj;jy;./ 		

						      fynkd;rt;tpd; ,ypg;gpl;L $wpid mopj;jy; 

 	 e)	 Nfhypd; v];jNu];	 -	 mrw;iwy; Nfhypd; (acetyl choline) I ePu;g;gFg;Gr; 	

						      nra;jy;.

^3 × 2& 

(v)	 gpd;tUk; nehjpaq;fspd; tu;j;jf uPjpahd cw;gj;jpapy; gad;gLj;jg;gLk; Ez;zq;fp ,dj;jpidf; 

Fwpg;gpLf.

		  nehjpak;  	     		          	Ez;zq;fp ,dk; 

	 a)	 mikNy];	  		 Aspergillus niger / A. oryzae / Bacillus subtilis 
	 b)	 GNuhl;bNa];	 		 Aspergillus oryzae
	 c)	 ,d;tl;Nu];  			  Saccharomyces cerevisiae		  ^3 × 2&

	 (C)	 (i)	 (a)	 ,U nrhw; ngauPL vd;why; vd;d?

rhjpg; ngau;> ,dg;ngau; vd ,U ngau;fshy; xU ,dj;jpidg; ngauply;.	 ^1 × 2&

			   (b)	,U nrhw; ngauPl;bYs;s %d;W Kf;fpa tpjpfisf; Fwpg;gpLf.

Ú	 Mq;fpyj;jpy; vOjg;gly; Ntz;Lk; / Nwhkd;tup tbtj;jpy; vOjg;gly; Ntz;Lk;.

Ú	 rhjpg;ngaupd; Kjy; vOj;J ngupa (Capital) vOj;jpy; Muk;gpf;fg;gl Ntz;Lk;. 

kpFjpahfTs;s Vida vOj;Jf;fs; rpwpa vOj;jpy; vOjg;gl Ntz;Lk;.  

Ú	 ifnaOj;Jg;gpujpfspy; mbf;NfhbLjy; Ntz;Lk;. mr;Rg;gpujpfspy; rha;thf (italics) 

vOj Ntz;Lk;.

Ú	 ,U ,dj;ijr; Nru;e;j mq;fpfSf;F xNu ngau; ,Uf;f KbahJ. 		

^ VjhtJ 3 ×  2&
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- 4 -
	 	 (ii)	 gpd;tUk; gq;fRf;fspd; ,ypq;f tpj;jpfisf; Fwpg;gpLf.

		  	        gq;f];		  ,ypq;f tpj;jp tif  

	 a)	 Allomyces 	 -	 ,aq;Ftpj;jp 

	 b)	 Agaricus 	 -	 grpbak; tpj;jp (basidio spores)  

	 C)	 Aspergillus 	 -	 J}spa tpj;jp  				    ^3 ×  2&

(iii)	Rwh> #iu> jpyhg;gpah> jpUf;if> kziy Mfpa kPd;fspd; tupg;glq;fs; fPNo jug;gl;Ls;sd. 

jug;gl;Ls;s ,Ufpisr;rhtpiag; G+u;j;jp nra;tjd; %yk; mk; kPd;fis ,dq;fhz;f.

		
 

 

 

 
 

	 1'	 ,juthYf;Fupa thw;nrl;il cz;L.			   2

	 ,juthYf;Fupa thw;nrl;il ,y;iy.			   3

2'	 cly; KJF tapw;Wg;Gwk; jl;ilahdJ.		        jpUf;if

	 cly; KJF tapw;Wg;Gwk; jl;ilahdJ my;y.    Rwh 

3'	 njhlu;r;rpahd KJFg;Gwr; nrl;il cz;L.		      jpyhgpah 

	 njhlu;r;rpahd KJFg;Gwr; nrl;il ,y;iy.		  4	
4'	 ePs;gf;f gl;bfs; tapw;Wg;Gwj;jpy; cz;L.		        #iu 

	 ePs;gf;f gl;bfs; tapw;Wg;Gwj;jpy; ,y;iy		     kziy		  ^8 × 2& 

(iv)	 gy;fy mq;fpfis cs;slf;fpa (Gul;b];uh)  Protista ,uhr;rpaj;jpd; fzq;fisf; Fwpg;gpLf.

NgNahigw;uh (phaeophyta), NwhNlhigw;uh (rodophyta), FNshNuhigw;uh (chlorophyta)   

										                ^3 × 2& 

(v)	fzk; vf;ifNdhNlNkw;wh ,d; mq;fpfis ,dq;fhz;gjw;F cjTfpd;w %d;W jdpj;Jtkhd 

ntspg;Gwr; rpwg;gpay;Gfisf; Fwpg;gpLf.

Ú	 Ie;jhiur; rkr;rPu;	 Ú Foha;f;fhy; jthspg;G	 

Ú	 Foha;g; ghjk;  		  Ú jha;fw;wfL

Ú	 Gd;ghjk;  		   ^vitNaDk; 3 ,w;F 3 × 2&

^vitNaDk; 50 × 2 = 100&
 

2.    	 (A)      	(i) 	tpidj;jpwdhd thAg;gupkhw;wj;jpw;F RthrNkw;gug;G nfhz;bUf;fNtz;ba mj;jpahtrpakhd 	

			   ,ay;Gfs; ahit?

Ú	 <uypg;ghdjhf ,Uf;f Ntz;Lk;.  

Ú	 RthrthAf;fis CLGftpLk; jd;ikAs;sjhf ,Uf;f Ntz;Lk;.  

Ú	 Nkw;gug;G nky;ypajhf ,Uf;f Ntz;Lk;.

Ú	 mjpf Nkw;gug;igf; nfhz;bUf;f Ntz;Lk;. 

Ú	 mjpfsT FUjp tpepNahfj;ijg; ngw;wpUj;jy; Ntz;Lk;.		         ^5 × 2&

[ gf;. 5 Ig; ghu;f;f.



(ii)	 Mapuq;fhypfs;> E}Wfhypfs; Mfpatw;wpy; fhzg;glj;jf;f Rthr Nkw;gug;Gf;fs; vit?

			   thjdhsp			   ^1 × 2&

(iii)	Mapuq;fhypfs;> E}Wfhypfspd; FUjpapy; Rthr epwg; nghUl;fs; fhzg;gLtjpy;iy. ,jw;fhd 

fhuzk; ahJ?

	 thjdhspj; njhFjpahdJ cs; ,ioaq;fspd; fyq;fs; tiu ePl;lg;gl;Ls;sjhy; xl;rprdhdJ 

Neubahf vspa guty; %yk; ngwKbAk;.	             			         ^1 × 2&

(iv)	 kdpjdpd; Rthrg;ghijapy; cl;Gwkhf glyplg;gl;L fhzg;gLk; ,uz;L gpujhd fy tiffisg; 

ngaupLf.

Ú	gprpu; nfhz;l fk;gNkyzp   

Ú	nfz;bf;fyq;fs;			  ^2 × 2& 

(v)	 rpfnul; Gifapy; cs;s ,uz;L gpujhd gpujp$ykhd $Wfisg; ngaupl;L mt; xt;nthU 

ghjpg;Gf;fisf; Fwpg;gpLf.  

              	 	 $Wfs;  	          	 ghjpg;Gf;fs;  

		   a)	 fhgNdhu; xl;irl;	 FUjpapy; xl;rprdpd; flj;jy; ghjpf;fg;gLk;. / 			

				    Fiwf;fg;gLk;.  

	 b)	 epf;nfhl;bd; (nicotin)	 jw;fhypfkhf ,jaJbg;G tPjk; mjpfupf;Fk;

			   jw;fhypfkhf FUjpaKf;fk; mjpfupf;Fk;.	       ^4 × 2&
 

(vi)	Gifj;jy; jtpu;e;j rpy ifj;njhopy;fspdhy;> Rthrj; njhFjpapy; Vw;glj;jf;f xOq;fPdq;fs; 

,uz;bidf; Fwpg;gpLf.

Ú	m];ng];Nuhrp];  

Ú	rpypf;Nfhrp]; 

Ú	m];Jkh / njha;T / Rthrf; Foha; mow;rp 		  ^vitNaDk; 2 ,w;F 2 × 2&

 	 (B)    (i)	 tpyq;Ffspy; ,iaghf;fj;jpd; Kf;fpaj;Jtk; ahJ?

Ú	tpyq;Ffspd; mfr;#oiy khWglhJ Ngzy; / xUrPu;jpl epiy   

Ú	J}z;ly;fSf;F Jyq;fy;fisf; fhz;gpg;gjd; %yk; tpyq;Ffspd; epyTif 

cWjpg;gLj;jg;gLfpd;wJ.							            ^2 × 2& 

	 (ii)	 tpyq;Ffspd; ,iaghf;fj;jpy; Kf;fpak; ngWk; ,uz;L njhFjpfs; vit?

Ú	euk;Gj; njhFjp    

Ú	mfQ;Ruf;Fk; njhFjp 				    ^2 × 2&    

		  (iii)	,iaghf;fj;jpy; me;j ,uz;L njhFjpfSf;Fk; ,ilapyhd gpujhd %d;W NtWghLfisf; Fwpg;gpLf.

	        euk;Gj; njhFjp		  mfQ;Ruf;Fk; njhFjp

Ú	tpiuthd flj;jy; 	 nkJthd flj;jy;

Ú	kpd;KiwapYk;> ,urhad KiwapYk; 	 ,urhad Kiwapy; kl;Lk; nra;jp 		

nra;jp nfhz;L nry;yg;gLfpd;wJ.	 nfhz;L nry;yg;gLfpd;wJ.

Ú	J}z;lw; NgW Fwpg;gpl;l gFjpapy;	 J}z;lw; NgW gutyhdJ

	 Vw;gLfpd;wJ.

Ú	J}z;lw; NgW cldbahf Vw;gLk;.	 J}z;lw;NgW ePz;lNeuk; epiyj;jpUf;Fk;. 

Ú	Fwpg;gpl;l flj;jy; ghijapidf;	 Fwpg;gpl;l flj;jy; ghijapidf;

	 nfhz;bUf;Fk;.	 nfhz;bUf;fhJ.

^vitNaDk; 3 × 2& 
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	 (iv)	 tpyq;Ffspd; ,iaghf;fj;jpy; FUjpr;Rw;Nwhl;lj; njhFjpapd; gq;fspg;G ahJ?

Ú ,urhad ,iaghf;fj;jpy; XNkhd;fs; mfQ;Ruf;Fk; Rug;gpapypUe;J jhf;f mq;fq;fSf;;F  

Ú FUjpapd; Clhff; flj;jg;gLk;.  

Ú mq;fq;fSf;;fpilNa clw;nwhopypay; njhlu;Gfisg; Ngzp itj;jpUj;jy;.  

Ú euk;Gf;fzj;jhf;fk; rupahd Kiwapy; flj;jg;gLtjw;F rpwg;ghd ,urhadr; #oiy euk;Gj; 

njhFjpf;F toq;fy;.							            	       ^1 × 2&

	 (v)	 (a)	 euk;Gf;fyj;jpd; Xa;Tnkd;rt;tOj;jk; vd;gjhy; fUjg;gLtJ ahJ?

euk;Gf;fzj;jhf;fnkhd;W flj;jg;glhjNghJ euk;Gf;fynkd;rt;Tfspd; ntspf;fhT euk;G 

Kidfspd; cs;> ntsp nkd;rt;TfSf;;F ,ilNa fhzg;gLk; mOj;j NtWghL		

		                							             ^1 × 2&
 

	 (b)	 Xa;T nkd;rt;tOj;jk; vt;tifahd fhuzpfspy; jq;fpAs;sJ?

Ú	fyj;jpDs; cs;s mad;fSld; xg;gpLk;NghJ fyj;jpw;F ntspahd gha;nghUspy; 

Fwpg;gpl;l mad;fspd; nrwpT NtWgl;bUj;jy;. 

Ú	Na+, K+ Mfpa mad;fSf;F KjYU nkd;rt;tpd; Nju;e;J GftpLk; jd;ik.  

	 Ú	Na+, K+ gk;Gk; nraw;ghL.					    ^3 × 2&

	 (c)	 jhf;f mOj;j epiyapy; KidtopjYf;F nghWg;ghd mad; vJ?	       Na+

	 (d)	 kdpj %spapd; njhopy;fs; ,uz;bidf; Fwpg;gpLf.

Ú	,r;irtop ,aq;Fk; jirfspd; ,af;fj;ij xUq;fpizj;jy;. / jirj;njhdp   

Ú	clypd; epkpu;e;j epiy> clw; rkepiy Mfpatw;iwg; Ngzy;.		  ^2 × 2&   

	 (C)	 (i)	 thq;fp vd;why; vd;d?

Fwpg;gpl;l J}z;liy mwpa cjtf;$ba clypy; fhzg;gLk; mq;fk; / fl;likg;G  

^1 × 2&

	 (ii)	 thq;fpfspd; ,ay;Gfs; vit?

Ú	Fwpg;gpl;l xU tifj; J}z;liy Vw;gjw;nfd tbtikf;fg;gl;l fl;likg;G.    

Ú	J}z;lypd; rf;jpia fzj;jhf;fkhf khw;wk; nra;Ak; jd;ikAs;sit.

Ú	tpNrl tifahd fyq;fisf; nfhz;lit.

Ú	vg;nghOJk; euk;Gj; njhFjpAld; njhLf;fg;gl;bUf;Fk;.

Ú	kpfTk; Fiwe;j mtjpg; ngWkhdj;jpw;F Jyq;fiyf; fhl;lf;$ba czu;jpwd; kpf;f 

thq;fpf; fyq;fisf; nfhz;lit. 

Ú njhlu;e;J J}z;lg;gLk;NghJ ,irthf;fkilAk;.

 	 ^6 ×  2& 

(iii)	fPNo jug;gl;Ls;s J}z;liy czUfpd;w kdpj Njhypy; cs;s thq;fp / thq;fpfisg; ngaupLf.

	 ntg;gk; 	 -	 Wt;dp (Ruffini) rpWJzpf;if

		  	 FNuh]; (Krause) ,d; Fkpo;fs; 

			   RahjPd euk;G Kidfs; 

	 njhLif 	 -	 kpRdupd; (Meissner) ,d; rpWJzpf;iffs; 

			   Nkf;fy; (Merkel) ,d; jl;Lf;fs; 

			   RahjPd euk;G Kidfs; 

	 mKf;fk; 	 -	 grpdpad; (Pacinian) rpWJzpf;iffs; 			   ^7 × 2& 

- 6 -
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	 (iv)	fPNo jug;gl;Ls;s fl;likg;igg; ngaupl;L> a njhlf;fk; e tiuahd gFjpfis ngaupLf.

 

	         
(d)

(e)

(a)
(b)

(c)

X

		

	 (a)	 -	 jiythapy; fhy;tha; 
	 (b)	 -	 ej;ijr;RUs; fhy;tha;  
	 (c) 	 -	 nrtpg;giwf; fhy;tha; 
	 (d) 	 -	 ,nuRdupd; nkd;rt;T / 

			   jiythapy; nkd;rt;T  

  	 (e) 	 -	 mbnkd;rt;T 

^5 × 2& 

	 NkNy jug;gl;l fl;likg;igg; ngaupLf.  ej;ijr;RUspapd; neLf;Fntl;L Kfk;.	 ^1 × 2&
  

	 (v)	 NkNy jug;gl;l tupg;glj;jpy; zzXZZ vdf; Fwpf;fg;gl;l gFjpapd; ngau; vd;d?

	 	 Nfhl;bapd; mq;fk; 				    ^1 × 2& 

^vitNaDk; 50 × 2 = 100& 

3.	 (A)	 Ma;T$lj;jpy; gad;gLj;jg;gLfpd;w cgfuzj;jpd; tupg;glk; fPNo jug;gl;Ls;sJ.

					   

	 (a)	 (i)	 ,J vd;d cgfuzk;?

	 cWQ;rd;khdp (ganong) 				    ^1 × 2&
   

		  (ii)  ,e;j cgfuzj;ij xOq;fikf;Fk;NghJ ftdj;jpy; nfhs;sNtz;ba Kd;ndr;rupf;iffs; 

			   vit?

Ú	rpWfpisia ePupDs; itj;J ntl;l Ntz;Lk;.   

Ú	ePupDs; itj;J rpWfpisia cWQ;rd;khdpapy; nghUj;Jjy;. 

Ú	ePu; epug;gg;gl;l cgfuzj;ij tspapWf;fk; cilajhf mikj;jy;.		 ^3 × 2&  

		  (iii)	Nkw;Fwpj;j cgfuzj;ijg; gad;gLj;jp> MtpAapu;g;G tPjj;ij mstPL nra;Ak;NghJ 

			   vLf;fNtz;ba Kf;fpakhd xU vLNfhisf; Fwpg;gpLf.

rpWfpisapdhy; mfj;JWQ;rg;gl;l ePupd; msT MtpAapu;g;gpd; %yk; ntsptplg;gLfpd;w 	

ePupd; mstpw;F rkkhdJ. 						      ^1 × 2&

- 7 -
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(iv)	fhw;Nwhl;lk;> tspkz;ly <ug;gjd;  Nghd;w #ow; fhuzpfspd; NtWghl;bw;F Vw;g MtpAapu;g;G 

tPjk; NtWgLtij gupNrhjpg;gjw;F Nkw; Fwpg;gpl;l cgfuzj;ij Ma;T$lj;jpy; vt;thW 

khw;wpaikf;fyhk;?

	 fhw;Nwhl;lk;	 -	 cgfuzj;jpid Xa;T tspapy;> mirAk; tspapy; / Roy;fpd;w 		

			   fhw;whbf;F fPo; itj;jy;.

	 tspkz;ly <ug;gjd;	 - 	 cgfuzj;jpid rhjhuz Rw;whly; epiyapYk;> rpW  

		  fpisia tspapWf;fkhd nghypj;jPd; igapdhy; Rw;wpf;  

		  fl;bAk; itj;jy;.       					          	

								              ^2 × 2&
  

		  (v) 	gpd;tUk; epyikfspy; MtpAapu;g;G tPjk; vt;thW khWgLfpd;wJ vd;gijf; Fwpg;gpLf.

	 ntg;g epiy mjpfupg;G 			  -	 MtpAapu;g;G tPjk; mjpfupj;jy;.

	 tspkz;ly <ug;gjd; mjpfupg;G	 -	 MtpAapu;g;G tPjk; Fiwjy;.			 

^2 × 2&

		  (vi) 	fhw;Nwhl;lk; mjpfupf;Fk;NghJ MtpAapu;g;G tPjk; khw;wkiltjw;fhd fhuzk; ahJ?

	 mjpfsT mirAk; tspapy; tsp XLfs; kpf tpiuthf mfw;wg;gLk;. ,jdhy; MtpAapu;g;G 	

	 tPjk; mjpfupf;Fk;. 								              ^2 × 2&

(b)	 (i)	 frpT> MtpAapu;g;G Mfpad jhtuq;fspypUe;J ePu; ,of;fg;gLk; ,uz;L KiwfshFk;. ,t; 

,uz;L KiwfspYk; ePu; ntspNaWtjpy; cs;s ,uz;L gpujhd NtWghLfisj; jUf.

Ú	frptpd;NghJ ePu; jput epiyapy; ntspNaw;wg;gLk; Mdhy; MtpAapu;g;gpd;NghJ ePuhtpahf 

ntspNaw;wg;gLk;.   

Ú	frptpy; ePUld;; cg;Gf;fSk; ntspNaWk;. Mdhy; MtpAapu;g;gpy; cg;Gf;fye;j ePu; 

fhzg;glhJ. 								              ^2 × 2&

		  (ii)  rpy jhtuq;fspy; khj;jpuk; Vd; frpitf; fhz Kbfpd;wJ?    

Ú	ePu; nry;JisAs;s G+z;Lj;jhtuq;fspy;

Ú	frpT NtuKf;fj;jhy; Vw;gLk;.						            ^2 × 2&
 

	 (B)	 (i) 	 (a)  	tpyq;Ffspy; iejurd; fopj;jy; vd;gjhy; fUjg;gLtJ ahJ?

			   clypypUe;J iejurd; mDNrgf; fopTfis ntspNaw;wy;. 	 ^1 × 2&

(b) 	tpyq;Ffspd; foptfw;wypy; ,of;fg;gLfpd;w ePupd; mbg;gilapy; iejurd; fopTg; nghUl;fis 

VWtupirg;gb vOJf. 

			   A+upah> A+upf;fkpyk;> mNkhdpah		   ^1 × 2&

(ii)	 kdpjdpd; gpujhd fopj;jy; mikg;Gf;fisj; jUf.

	 	 Rthg;ig> Njhy;> rpWePufq;fs;	  ^3 × 2&

(iii) 	kdpj clypdhy; cw;gj;jp nra;ag;gLk; Kjyhd fopTg; nghUs;fisg; ngaupLf.

	 	 fhgdPnuhl;irl;> ePu;> mNkhdpah 				   ^3 × 2&
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	 (iv) (a) 	kdpjdpd; rpWePufr; rpWFohapd; mikg;gpd; tupg;glk; fPNo jug;gl;Ls;sJ. ,t;tupg;glj;jpy; 	

			   a njhlf;fk; e  tiuahd gFjpfisg; ngaupLf.

                                    

  
 

  

(c)

(d)

(e)

(b)
(a)

	

	

	 (a)	 -	 fyd; Nfhsk; 

	 (b)	 -	 Nra;ikahd kbe;j rpWFoha; 

	 (c) 	 -	 mz;ikahd kbe;j rpWFoha;  

	 (d) 	 -	 Rw;Wg;Gw FUjpkapu;f;Fohapd; tiyaikg;G 

	 (e) 	 -	 ntspf;fhT rpWehb	 ^5 × 2& 

	 	 (b) 	tupg;glj;jpy; (a), (d) Mfpatw;wpw;fpilapyhd gpujhdkhd fl;likg;G NtWghL xd;wpidf; 

			   Fwpg;gpLf.

			   (a) - 	,uz;L Gd;dhbfSf;fpilapy; fhzg;gLk; Gd;dhbapy; Muk;gpj;J Gd;dhbapy; 		

					     KbtilAk;. 

			   (d) -	Gd;dhbf;Fk; Gd;dhsj;jpw;Fk; ,ilapy; fhzg;gLk;. Gd;dhbapy; Muk;gpj;J 

					    Gd;dhsj;jpy; KbtilAk;.						            ^2 × 2&

		  (c) 	kdpjdpd; rpWePufj;jpy; vg;nghOJk; ePiug; GftpLk; jd;ikaw;w gFjp vJ?

			   vd;Nyapd; jlj;jpd; VWGak;		 ^1 × 2&  

		  (d)	 ADH cs;sNghJ ePiug; GftpLk; jd;ikAilajhFk; rpWePufj;jpapd; gFjp vJ?

			   Nra;ikahd kbe;j rpWFoha; 					     ^1 × 2&

(v)	 MNuhf;fpakhd kdpjdpd; fyd;Nfhs tbjputj;jpy; cs;s rpWePupy; fhzg;glhj $Wfs; 

%d;wpidf; Fwpg;gpLf?

Ú	 FSf;Nfh];     	 Ú  	mkpNdhtkpyk;  	 Ú	 HCO
3

-   mad;		  ^3 × 2&

	 (C)	 (i) 	tpyq;Ffspd; FUjpr; Rw;Nwhl;lj; njhFjpapd; nkhj;j tfpgq;F vd;d?
	 nfhz;L nry;yy; 				    ^1 × 2& 

(ii)  $u;g;gpd;NghJ tpyq;Ffspd; FUjpr;Rw;Nwhl;l njhFjpapy; Vd; tpUj;jp Njitg;gLfpd;wJ?

Ú	 $u;g;gpd;NghJ tpyq;Ffspd; gUkDk; rpf;fy; jd;ikAk; mjpfupf;fpd;wJ. 

Ú 	tpyq;Ffspd; rf;jpj; Njit mjpfupf;fpd;wJ.

Ú	 nfhz;L nry;fpd;w gjhu;j;jq;fspd; msT mjpfupj;jy;. 

Ú	 nfhz;L nry;yYf;fhd J}uk; mjpfupj;jy;. 

Ú	 guty; %yk; gjhu;j;jq;fspd; nfhz;L nry;yy; NghJkhdjhf ,y;yhjpUg;gjhy; FUjpr; 

Rw;Nwhl;lj; njhFjp tpUj;jpaile;Js;sJ.					           ^5 × 2&

	 (iii)	%ba Rw;Nwhl;lj;jpw;Fk; jpwe;j Rw;Nwhl;lj;jpw;F ,ilapyhd ,uz;L gpujhd 

		  NtWghLfisj; jUf.

		   	 %ba FUjpr; Rw;Nwhl;lk;  			   jpwe;j FUjpr; Rw;Nwhl;lk; 

Ú	FUjpf; fyd;fspDs; FUjp Rw;wpNahLk;.   	 FUjpf;Fopapd; Clhf FUjp Rw;wpNahLk;. 

Ú 	gjhu;j;jq;fs; FUjpkapu;f; Fohapd;  	 mq;fq;fs; FUjpapy; Njha;e;Js;sjhy;  

	 Rtupd; Clhf gupkhw;wg;gLfpd;wd. 	 gjhu;j;jq;fs; Neubahf gupkhw;wg;gLfpd;wd.

^2 × 2&  
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	 (iv) 	(a) 	xl;rprd; flj;jy; njhlu;ghf kdpjdpd; nrq;Fopaq;fspy; fhzg;gLk; ehd;F  

			   ,irthf;fq;fisf; Fwpg;gpLf. 

Ú	,ul;ilf;Fopthd jl;L / mjpfsT Nkw;gug;G fhzg;gLfpd;wJ. 

Ú	fU fhzg;gLtjpy;iy. 

Ú	FopaTUtpy; <NkhFNshgpd; fhzg;gLfpd;wJ. 

Ú	,iokzpfs; fhzg;gLtjpy;iy. 				   ^4 × 2&  

		  (b) 	kdpjdpd; nrq;Fopaq;fspy; kpf mjpfstpy; fhzg;gLk; nehjpak; vJ?

		      	Carbonicunhydrase - fhNghdpf; md;IjNu]; 			   ^1 × 2&

	 (c)	 kdpjdpd; nrq;Fopaq;fspd; cw;gj;jpiaj; J}z;Lk; XNkhd; vJ?

	 vupj;jpNuhngha;w;upd; (erythiropoietin) 				   ^1 × 2&

(v)	kdpjdpy; eLepiyehbfisAk; xw;iwf;Fopaq;fisAk; vt;thW NtWgLj;jyhk; vdf; 

Fwpg;gpLf. 

		  eLepiy ehbfs; 					     xw;iwf; Fopaq;fs; 

	 	 fU 3 - 5 Nrhizfis cilaJ 	 -	 rpWePuf tbt fU 

		  FopaTUtpy; rpWkzpfs; fhzg;gly;	 -	 FopaTUtpy; rpWkzpfs; fhzg;gLtjpy;iy.

			   ^2 × 2& 

^vitNaDk; 50 × 2 = 100&

4.	 (A)	   (i)  	mad;kfue;jr; Nru;f;if vd;gjhy; fUjg;gLtJ ahJ?

xU G+tpd; kfue;j kzpahdJ mNj jhtuj;jpd; NtnwhU G+tpd; Fwpia miljy; my;yJ 

mNj ,dj;ijr; Nru;e;j NtnwhU jhtuj;jpd; G+tpd; Fwpia miljy;. 			         	

										               ^1 × 2& 

		  (ii)	 mad;kfue;jr; Nru;f;ifapd; mD$yk; ahJ?

Ú	guk;giuayFfs; fyg;giljy;.  

Ú 	Gjpa guk;giuayF khwy;fs; mjpfupj;jy;.		  ^2 × 2&

(iii)	me;Njhigw;whtpd; ngz;Gzupj;jhtuk; $ Kisag;igapd; tupg;glj;ijf; tiue;J> mjd; 

gFjpfisg; ngaupLf.

	

			 

÷ ÷

÷ ÷

÷÷÷

÷ vjpubf;fyq;fs; 

KidTf;Fupa fUf;fs;

Kl;ilf;fyk;

cjtp toq;fpf; fyq;fs;		 ^vitNaDk; 4 ×  1= 4&
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(iv)	 me;Njhigw;Wf;fspy; ,dg;ngUf;f nrad;Kiwapy; ,ul;ilf;fUf;fl;ly; nrad;Kiwia tpgupf;Ff.

Ú	me;Njhigw;Wf;fspd; Kisag;igapDs;   

Ú 	Mz;Gzupj;jhtuj;jpd; xU Mz;Gzup Kl;ilf; fyj;Jld; ,izAk;

Ú	mNjNeuk; kw;iwa Mz;Gzup Jizf;fUTld; ,izAk;	 ^3 ×  2&
  

	 (v)	 me;Njhigw;Wf;fspd; #y;tpj;jpy; fUf;fl;lypd;gpd; eilngWk; khw;wq;fs; ehd;fpidf;  

		  Fwpg;gpLf.

Ú	Kl;ilf;fyk;	 	 Efk; / Kisak; 	

Ú	Jizf;fU	 	 tpj;jftpioak; / tpj;jftpioa Kjy;fU 

Ú	#y;tpj;Jf;ftrk; 	 	 tpj;Jiw 

Ú	#y;tpj;J 	 	 tpj;J 			  ^4 × 2&

	 (vi)	 tpj;jpd; cwq;Fepiy vd;why; vd;d?

capu;g;ghd tpj;Jf;fSf;F ePu;> xl;rprd;> nghUj;jkhd ntg;gepiy Mfpait toq;fg;gl;l NghjpYk; 

/ Njitahd fhuzpfs; toq;fg;gl;l NghjpYk; mjd; Kisj;jy; ,lk;ngwhjpUj;jy;.  		

										                ^1 × 2&

	 (vii)	tpj;J cwq;Fepiyapd; Kf;fpaj;Jtk; vd;d?

Ú	jfhj Rw;whly; epiyikfisj; jtpu;f;f KbAk; 

Ú	goj;jpDs; tpj;J Kisj;jy; jtpu;f;fg;gLfpd;wJ		  ^2 × 2&

	 (B) 	 (i)  	gpd;tUk; gjq;fis tpsf;Ff.

J}a top	 - 	 jd; kfue;jr;Nru;f;if %yk; kPz;Lk; kPz;Lk; ,dg;ngUf;fk; 

nra;fpd;wNghJ guk;giu ,ay;Gfspd; juk; khWglhJ 

Ngzy;.					                   1 × 2& 

mikg;nghj;j epw%u;j;jk; 	 -  	,Ukbakhd fUf;fspy; cs;s cUttpaypy; xj;j 

epw%u;j;jq;fs; xLf;fw;gpuptpd;NghJ NrhbNruy;          ^1 × 2&

gupghil (Codon)	 -	 Gujj;njhFg;gpy; Fwpg;ghd mkpNdhtkpyj;ij tiff;Fwpf;fpd;w 

DNA my;yJ m RNA ,ioapy; cs;s %d;W mLj;Js;s 

%yq;fs; 					           ^1 × 2&

(ii)	 nkz;lypdhy; Fwpg;gplg;gl;l ghuk;gupa fhuzpfSf;Fk;> ,dg;ngUf;fk;> fyg;gpuptpd;NghJ 

epw%u;j;jq;fspd; elj;ijf;Fk; ,ilapy; fhzg;gLk; ,uz;L xw;Wikfisj; Fwpg;gpLf.

Ú	mq;fpfspy; guk;giuf;fhuzpfs; Nrhbahff; fhzg;gLk; ,U kbakhd fUf;fspy; 

epw%u;j;jq;fs; mikg;nghj;j Nrhbfshff; fhzg;gLk;. 

Ú	,dg;ngUf;fj;jpd;NghJ Nrhbf;fhuzpfs; NtWgLj;jg;gLfpd;wd. xLf;fw;gpuptpd;NghJ 

mikg;nghj;j epw%u;j;jq;fs; NtWgLj;jg;gLfpd;wd.

Ú	xt;nthU GzupAk; Nrhbf;fhuzpfspy; xd;iw kl;Lk; nfhz;bUf;Fk; mNjNghy; mit 

epw%u;j;jq;fspy; xd;iw kl;Lk; nfhz;bUf;Fk;.

Ú	Gzupfspd; Nru;f;ifapd;NghJ ,uz;L fhuzpfSk; Efj;jpw;F toq;fg;gLfpd;wJ. 

mNjNghy; mikg;nghj;j epw%u;j;j Nrhbfs; toq;fg;gLfpd;wd.

^4 × 2&
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(iii)	fPNo jug;gl;Ls;s nkz;lypad; my;yhj ghuk;gupa ,ay;Gfisg; ngaupl;L nghUj;jkhd 

,df;fyg;gpd; tpisthy; cUthd F
2
 ,d; Njhw;wtikg;G tpfpjq;fisAk; jUf.

nkd;lypad; my;yhj 

ghuk;gupa ,ay;G 

F
2
 ,d; Njhw;wtikg;G 

tpfpjk;  

a)    guk;giu myF xd;wpd; vjpUU kw;iwajpYk; 

Kw;whf Ml;rpahdJ my;y
epiwtpy; Ml;rp 1 : 2: 1

b)  guk;giu myF xd;wpd; ,uz;L jhdq;fspYk; 

cs;s Ml;rpahd guk;giuayF gpwpnjhU 

,ul;ilg; gpd;dilthd vjpUUthy; 

kiwf;fg;gLtJ

gpd;dilthd 

Nkyhl;rp 
9 : 7

c) Ml;rpahd guk;giuayfhdJ gpwpnjhU 

Ml;rpahd guk;giuayfhy; kiwf;fg;gLtJ Ml;rpahd Nkyhl;rp 13 : 3

^6 × 2&

(iv)	 ,ypq;f Kiwapy; ,dk; ngUf;Ffpd;w xU Fbj;njhifapy; A, B Mfpa guk;giu myFfs; 

,izg;gpy; cs;sjhff; fUJf. Fwpg;gpl;l tpfpjj;jpy; eilngw;w tpfhuj;jpdhy; mit KiwNa 

a, b Mf khwpaJ. 

	 mLj;j re;jjpapy; vjpu;ghu;f;fg;gLk; Njhw;wtikg;Gf;fs; vit?

				  

A

B

A

B

(AABB)

A

b

a

b

(Aabb)

A

B

A

b

(AABb)

a

B

a

B

(aaBB)

A

b

A

b

(AAbb)

a

B

a

b

(aaBb)

A

B

a

B

(AaBB)

a

b

a

b

(aabb)

A

B

a

b

(AaBb)

^9 ×  1&

		  (v)	 gpd;tUk; nfhs;iffspy; ghuk;gupa khwy;fs; vt;thW eilngWfpd;wd vd;gijf; Fwpg;gpLf.

(a)  ,yhkhf;fpd; nfhs;if 	 - 	 Rw;whlypd; Njitf;Nfw;g mq;fpfs; jkJ tho;f;iff; fhyj;jpy; 

,irthf;fj;ijg; ngWfpd;wd. 			         ^1 × 2&

(b)	 lhtpdpd; nfhs;if 	 -  	 vOkhwhdJ / jd;dpr;irahdJ		  ^1 × 2& 

(vi)	 ngUk;ghyhd Fbj;njhiffspy; Hardy-weinberg rkepiyiaf; Fog;Gfpd;w %d;W fhuzpfisj; 

jUf.

Ú	vOkhww;w fyg;G  

Ú	tpfhuk; epfoy; 

Ú 	Nju;T eilngwy; 

Ú	,lk;ngau;T> FbtuT> Fbafy;T epfoy;

Ú	rpwpa Fbj;njhifahftpUj;jy;   			   ^vitNaDk; 3 × 2&

(C)	 #ow;nwhFjpnahd;wpy; mstplg;gl;l rf;jpahdJ tUlj;jpw;F> xU rJu kPw;wu; gug;gpy;> fpNyhA+ypy; 

jug;gl;Ls;sd.

	 nkhj;j #upa rf;jp		  =	 4.71 × 108

	 Njwpa KjYw;gj;jpj; jpwd;		  =	 4.95 × 106

	 Kjyhd cw;gj;jpahsupd; Rthrk;	 =	 0.88 × 106

(a)	 #ow;nwhFjp xd;wpd; ,uz;L gpujhd njhopw;ghl;L ,ay;Gfisf; Fwpg;gpLf.  

Ú	gjhu;j;jq;fs; kPs;Row;rpailjy; 

Ú	rf;jp xUjpirapy; gha;r;ryiljy;		  ^2 × 2&

                                                                                              - 12 -

[ gf;. 13 Ig; ghu;f;f.



(b)	#ow;nwhFjp xd;wpd; Njwpa KjYw;gj;jpj; jpwd; vd;gjhy; fUjg;gLtJ ahJ?  

	 Kjyhd cw;gj;jpahsu;fshy; XuyF gug;gpy; XuyF Neuj;jpy; cw;gj;jp nra;ag;gLk; 

capj;jpzptpd; msT				       			         ^1 × 1& 

(c)	 NkNy Fwpg;gplg;gl;l #ow;nwhFjpapy; nfhs;if uPjpahf gpwNghrzpfs; ngw;Wf;nfhz;l 

nkhj;j rf;jpapd; msT ahJ?

  		  4.95  × 106 KJm-2yr-1  			   ^1 × 2&

(d)	NkNy Fwpg;gpl;l #ow;nwhFjpapy; Nkw;gug;ig te;jilAk; rf;jpapypUe;J gjpf;fg;gLk; 

rf;jpapd; tPjj;ijf; fzpf;f.  

	 gjpf;fg;gl;l nkhj;j rf;jp 	 = 4.95  × 106 + 0.88 × 106 	 = 5.83 × 106 KJm-2yr-1 

	 gjpf;fg;gl;l rf;jpapd; tPjk;	 = 
5.83 × 106 

4.71 × 108
× 100   	 =  1%

^2 × 2&

	 (ii)	 capu;g;gy;tifik nropg;G ikak; vd;gjhy; fUjg;gLtJ ahJ?

cau; nrwptpy; cs;ehl;L ,dq;fis cs;slf;fpa (capu; gy;tifik jd;ikAila) kpff;$ba 

mstpy; moptile;JtpLk; Mgj;ij vjpu;Nehf;fpa gpuNjrk;.					   

		        								              ^1 × 2&

(iii) capu;g;gy;tifik gpufldj;jpy; vjpu;ghu;f;fg;gLk; Fwpf;Nfhs;fs; vit? 

Ú	capu;gy;tifikapd; fhg;G  

Ú	,jd; $Wfspd; ePbj;j epiyNgwhd gad;ghL 

Ú ghuk;gupa tsq;fspd; gad;ghl;bypUe;J ngwg;gLk; ed;ikfis epahakhfTk; rkkhfTk; 

gfpuy;.		   							             ^3 × 2&

	 (iv) 	(a) 	mope;Jtpl;l ,dk; vd;w gjj;jpdhy; fUjg;gLtJ ahJ?

	 	     	xU ,dj;jpd; ,Wjp jdpaDk; G+kpapypUe;J ,y;yhJ Nghjy;.

^1 × 2&

(b) 	mopjy; nrad;Kiwapy; $u;g;G uPjpapyhd Kf;fpaj;Jtk; ahJ?

		      	Gjpa ,dq;fSf;F ,lk; toq;fy;.		  ^1 × 2&

(c)	 capu;g;gy;tifik tuyhw;wpd; ,Wjpahd ghupa NguopT eilngw;w fhyj;ijf; Fwpg;gpl;L 

>mf;fhyg;gFjpapy; mope;j ,uz;L capupdf; $l;lj;ijg; ngaupLf.

	      mopT eilngw;w fhyk;		     	     capupdf; $l;lk;  

	         Cretaceous 	 ilNdhru; 

		  Ammonites (mNkhdpw;Wf;fs;) 

	 ^3 × 2&

44 ×  2  =    88 

4 +  9 =    13

101

^Mff;$baJ 100&
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gFjp B - fl;Liu tpdhf;fs;

5.	 'capu;tho;tpw;F ePu; Kf;fpakhd xU $whFk;." ePupd; ngsjpf ,urhad ,ay;Gfisj; njhlu;GgLj;jp 

capupdq;fSf;;F ePupd; Kf;fpaj;Jtj;ij Muha;f.

1'	 ePu; miwntg;gepiyapy; jputkhf ,Ug;gjdhy; 

2'	 ,J KJYUtpd; gpujhd cs;slf;fkhFk; 

3'  	,J KjYUtpd; ClfkhFk;  

4'	 ePu; KidTj;jd;ikAs;s %yf;$whftpUg;gjhy; 

5'  	,J xU rpwe;j fiug;ghdhFk;.   

6'  	vdNt ngUk;ghyhd gjhu;j;jq;fs; KjUY> fyr;rhW vd;gtw;wpy; fiue;j epiyapy; 

fhzg;gLfpd;wd. 

7'	 fyj;jpd; mDNrgj;jhf;fq;fs; jput Clfj;jpy; ,lk;ngWk;. 

8'	 capupurhad jhf;fq;fs; rpytw;wpy; ePu; xU jhf;fpahfTs;sJ. 

9'	 cjhuzk; : xspj;njhFg;gpy; 

	 6 CO
2
  +  6 H

2
O     C

6
H

12
O

6
  +    6O

2

10'	 ePu;g;gFg;G jhf;fj;jpy; 

	 khg;nghUs;  +  ePu;     Nkhy;Nuh];	  

11'	 cau; xl;lg;gz;G gpizT tpirfs; ,Ug;gjhy;  

12'	 fyq;fspy; tPf;fepiy Ngzg;gLfpd;wJ  	

13'	 ,J fyq;fspd; tpupT  

14'	 G+z;Lj;jhtuq;fspy; nghwpKiw Mjhuk; toq;Fjy; 

15'	 tPf;f mirTfis Vw;gLj;Jjy; 

16'	 fhtw;fyq;fspd; mirTfs;  

17'	 G+f;fspd; kyu;jypy; ,e;j ,ay;G Kf;fpakhdJ. 

18'	 nfhz;Lnry;yy; 

19'	 rhw;Nww;wk;  

20'	 kz;zPupypUe;J ePu;> fdpAg;Gf;fis mfj;JWQ;ry; 

21'	 ePUf;F cau;jd;ntg;gf; nfhs;ssT ,Ug;gjhy; 

22'	 mjpfkhd ntg;gk; cWQ;rg;gLtjhYk; ,of;fg;gLtjhYk; Vw;glf;$ba ntg;gepiy khw;wj;ij 

vjpu;Nehf;Fk;.  

23'	 khWk; ntg;gepiyapYs;s tpyq;Ffspd; cly; ntg;gepiyapd; jsk;giy rpwpa tPr;rpy; Ngz 

cjTk;.

24'	 ePUf;F cau; Nkw;gug;G ,Otpir ,Ug;gjhy;   

25'	 ePu; rWf;fpfs; Nghd;w

26'	 ePu; tho; G+r;rpfSf;F ePu; Nkw;gug;gpy; thoplk; toq;fg;gl;Ls;sJ. 

27'	 cau; Mtpahjypd; kiwntg;gk; fhuzkhf   

28'	 tpau;j;jypy; 

29'	 jhtuq;fspy; MtpAapu;g;gpy;

30'	 clw;gug;Gfisf; Fspur;nra;jy; eilngWfpd;wJ. 

31' 	cau; cUfypd; kiwntg;gk; fhuzkhf  

32'	 ePu; epiyfs; ciwtjw;F $Ljyhd ntg;gk; Rw;whlYf;F tpuakhjy;

33'	 vdNt ePu; epiyfspYk; fyq;fspd; cs;NsAk; ePu; ,yFtpy; ciwahjpUf;fpd;wJ. 

34'	 ciwAk; ePupd; fdtsT mjpfupj;jy; fhuzkhf 

35' 	ePu; epiyfs; KOikahf ciwahjpUf;Fk;> gdpf;fl;b Nkw;GwkhfTk;> jput ePu; mbapYk; 

fhzg;gLtJld; gdpf;fl;b ePupy; kpjf;Fk;.

                                                                                              - 14 -

[ gf;. 15 Ig; ghu;f;f.



36'	 vdNt Fspu;fhyj;jpy; JUtg; gpuNjrq;fspy; ePu;tho; mq;fpfs; jg;gpg; gpioj;J tho KbAk;.

37'	 ePupd; xspia CLGftpLk; jd;ik fhuzkhf

38'	 ePupDs; xsp CLnry;y mDkjpf;fg;gLfpd;wJ.

39'	 vdNt my;fhf;fs;> ePu;tho; jhtuq;fs; Mfpad ePu; epiyfspy; Fwpg;gpl;l Mok; tiu tsu 

Kbfpd;wJ.

										          (vitNaDk; 38 × 4 = 152)
		          						      (Mff;$baJ 150) 

6.	 (a)	kdpjdpd; ,iug;igapd; miktplk;> nkhj;jf; fl;likg;G> ,ioa xOq;fikg;G Mfpatw;iw  

	 tpgupf;Ff.

	                   

}
}}

rPjKspg;gil

WNf (rugae)

rPjKspf;F fPohd gil  

rijg;gil   

rpNuhrh  

(tupg;glk; 05 Gs;spfs;)

			 

Fundus / mbf;Fop

   Antrum  

lesser Curvature / 
rpwpa tisT 

Greater Curvature 
/ ngupa tisT 

Pylorus / 
Fly;tha; Fop 

Cardia / ,ja 

Body / cly; 

	  	    	                           		 (tupg;glk; 05 Gs;spfs;)
1'	 gpupnkd;wfl;bw;F rw;W fPohf		      

2'	 tapw;iwf; Fopapy; 

3'	 eLg;gFjpapy;> Nkw;Gwk; ,lJ gf;fkhf mike;Js;sJ.

4'	 J tbtkhdJ 

5'	 jirg;ig Nghd;w mikg;G

6'	 rpwpa tisT eLg;GwkhfTk; ngupa tisT ntspg;GwkhfTk; fhzg;gLfpd;wJ. 

7'	 mz;ik Kidapy; fsk; ,jDs; jpwf;fpd;wJ.

8'	 mt;tplj;jpy; ,ja tha; Jthuk; / ,ja ,Wf;fp mikf;fg;gl;Ls;sJ.

9'	 Nra;ik Kidg;gFjpapy; ,iug;ig Kd; rpWFlypDs; jpwf;fpd;wJ.

10'	 mt;tplj;jpy; Fly;tha; Jthuk; / Fly;tha; ,Wf;fp mikf;fg;gl;Ls;sJ.

	 ,iug;ig 04 gpujhd gFjpfisf; nfhz;lJ.

11'	 ,ja 

12'  mbf;Fop

13'	 cly;

14'	 Fly; tha;Fop  
15'	 ,iug;igapd; Nkw;gug;G mOj;jkhdJ.

16'	 ,iug;ig ntWikahfTs;sNghJ cs;Nkw;gug;gpy; rugae cUthf;fg;gLfpd;wJ. 

17'	 ,it ePs; gf;fkhd 
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18'	 jw;fhypfkhd kbg;Gf;fs; MFk;.

19'	 mtw;wpw;fpilapy; cjuf;Fopfs; fhzg;gLk;

20'	 ,iugig Rw;W tpupapdhy; %lg;gl;bUf;Fk;.

21'	 Rtupy; ehd;F gpujhd ,ioag; gilfs; fhzg;gLk;. 

22'	 kpf ntspg;Gwkhd gilahf rpNuhrh fhzg;gLk;.

23'	 ehu; njhFg;gpioaj;ijf; nfhz;lJ.

24'	 rpNuhrhtpw;F cs;shf jirg;gil fhzg;gLk;.

25'	 ,J kokog;ghd jirapd; %d;W gilfisf; nfhz;lJ.

26'	 ntspg;Gwkhd ePs;gf;f jirg;gilAk; 

27'	 eLtpy; tl;lj;jirAk; 

28'	 cl;Gwkhf rupTj;jirAk; fhzg;gLk;.

29'	 ePs;gf;fjirf;Fk; tl;lj;jirf;FkpilNa Auerbach ,d; euk;Gg;gpd;dy; fhzg;gLk;.

30'	 jirg;gilfspw;F cs;shf rPjKspf;Ff; fPohd gil fhzg;gLk;.

31'	 ,J FUjpf;fyd;fs;> epzePu; Foha;fs;> euk;G ehu;fisf; nfhz;lJ

32'	 ,J jsu;thd njhLg;gpioakhFk;.

33'	 jirg;gilf;Fk; rPjKspf;Ff; fPohd gilf;Fkpilapy; meissner ,d; euk;Gg;gpd;dy; fhzg;gLk;.

34'	 rPjKspf;Ff; fPohd gilf;F cs;shf rPjKspg;gil fhzg;gLk;.

35'	 rPjKspg;gilapy; rPjKspf;Fupa jirg;gil> jha;fw;wfL> Nkyzp Mfpad fhzg;gLk;.

36'	 rPjKspj;jirg;gil kokog;ghd jirg;giliaf; nfhz;lJ.

37'	 jha;fw;wfL MdJ FUjpf;Foha;fs;> epzePu;f;fyd;fs;> euk;Gfs;> nfhyh[pd;> kPs;rf;jp ehu;fisAk; 

nfhz;lJ.

38'	 jha;fw;wfL xU jsu;thd njhFg;gpioakhFk;.

39'	 ,iug;igapd; cs;splk; cl;Gwkhf vspa fk;gNkyzpahy mzpaplg;gl;Ls;sJ.

40'	 jha;fw;wfl;by; cjur; Rug;gpfs; fhzg;gLk;.

(40 × 3 = 120)
(b)	kdpj ,iug;igapd; njhopy;fis tptupf;Ff. 

41'	 czT jw;fhypfkhf Nrkpf;fg;gLk;. 

42'	 ,q;F Ruf;fg;gLk; cjur;rhW Gujr;rkpghl;bid Muk;gpf;Fk;.

43'	 jirg;gilapy; cs;s jirfspd; mirT> RUf;fj;jpdhy; nghwpKiwr; rkpghL my;yJ czT 

NkYk; ciljy; eilngWk;. 

44'	 czT cjur;rhWld; ed;whff; fyg;gjhy; ,iug;igg;ghF cUthfy; my;yJ czT 

jputj;jd;ikahjy; Vw;gLk;.  

45'	 ,iug;igg;ghF Kd;rpWFlypDs; nry;tijf; fl;Lg;gLj;Jk;.

46'	 rpy kUe;Jfs;> mw;fNfhy;> ePu; Mfpatw;iw mfj;JWQ;ry;.  

47'	 Gastrin XNkhidj; njhFj;jy; $ mfQ;Rug;gpahfj; njhopw;gLk;. 

(47 × 3 = 141)
(tupg;glq;fs; 2 × 5 = 10)

(Mff;$baJ = 150)
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7.	 (a) 	,Utpj;jpiyj; jhtu Ntupd; Kjy; ,ioaq;fis tpgupf;Ff.

		
			 

 

Ntu; kapu;

Nkw;Nwhy;
mfj;Njhy;

Kjy; cupak;

Kjy; fho;

guptl;lTiw

Nkw;gl;il

 

(KOikahfg; ngauplg;gl;l tupg;glk; 10)
(gFjpahfg; ngauplg;gl;l tupg;glk; 05)

(ngauplg;glhj tupg;glk; 03)

,Utpj;jpiyj; jhtuNtupd; FWf;Fntl;LKfk; 

1'	 Ntupd; ntspg;Gwkhf xU fyg;gilapyhd Nkw;Nwhy; fhzg;gLk;. 		

2'	 Nkw;Nwhypy; Ntu; kapu;fs; fhzg;gLk;. 

3'	 Nkw;Nwhypw;F cl;Gwkhf Nkw;gl;il mike;Js;sJ.

4' 	Nkw;gl;il gygilfshy; Md Gilf;fytpioaf; fyq;fisf; nfhz;bUf;Fk;. 

5'	 Nkw;gl;ilapd; cl;Gwkhd vy;iyahf mfj;Njhy; fhzg;gLfpd;wJ.

6'	 mfj;Njhy; xUfyg;gilahy; MdJ

7'	 mfj;Njhypd; Miuf;Fupa njhLNfhL $ gf;fg;ghlhd Rtu;fs; RgupNdw;wg;gl;Ls;sd / f];ghupad; 

gl;biffisf; nfhz;Ls;sd.

8'	 Kjpu;r;rpailAk; NghJ cl;Gw njhLNfhLfSk; RgupNdw;wkilAk;.		

9'	 cl;Gw njhLNfhl;L Rtupy; cs;s fyq;fs; jbg;gilahjit  

10'	 ,it flj;Jk; fyq;fs; (topfyq;fs;) vdg;gLk;. 

11'	 mfj;Njhypw;F cl;Gwkhf guptl;lTiw fhzg;gLk;.

12'	 guptl;lTiw Gilf;fytpioaf; fyq;fshy; MdJ

13'	 Ntupd; fyd;fl;Lf;fs; Miuf;Fupait

14'	 fho; ntspahjpahdJ

15'	 4 - 5 fl;Lf;fshf fho;> cupak; fhzg;gLk;.

16'	 ,Utpj;jpiy Ntupy; ikatpioak; FiwthfTs;sJ. $ fhzg;gLtjpy;iy.
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(b)	 mbg;gil Nfhl;ghLfspd; cjtpAld; kz;zPu; Ntupd; fho;tiu flj;jiy tpsf;Ff.

17'	 Ntu;kapu; fyq;fspd; fyr;rhw;wpy; gjhu;j;jq;fs; fiue;jpUg;gjhy;  

18'	 ePuOj;jk; Fiwthff; fhzg;gLk;.

19'	 xg;gPl;lstpy; kz;zPupd; ePuOj;jk; cau;thff; fhzg;gLk;. 

20'	 vdNt kz;zPupypUe;J ePu; Ntu;kapupDs; 

21'	 ePuOj;jg;gbjjpwd; topahf 

22'	 gpurhuzk; %yk; nry;Yk;.

23'	 ePu; Nkw;gl;ilapD}L mfj;Njhy; tiu %d;W ghijfspd; Clhfr; nry;Yk;.

24'	 mg;Nghgpsh];l; (Apoplast) ghij 
25'	 ,J fyj;jpil ntsp ClhfTk;  

26'	 xd;Wld; xd;W ,izf;fg;gl;l fyr;Rtu; ClhfTk; 

27'	 ePu; guty; %yKk; 

28'	 jpzpNthl;lkhf xU fyj;jpypUe;J kw;iwa fyj;jpw;Fr; nry;Yk;

29'	 rpk;gpsh];l; (Symplast) ghij 
30'	 KOj;jhtuj;jpdJk; xd;Wld; xd;W ,izf;fg;gl;l FopaTUtpd; tiyaikg;G 

31'	 mUfUfhd fyq;fspd; FopaTU> KjYU ,izg;Gf;fs; topahf ,izf;fg;gLfpd;wJ. 

KjYUtpizg;Gf;fs; fyr;RtupYs;s FopfspD}lhfr; nry;fpd;wd.

32'	 ePu; gpurhuzk; %yKk; 

33'	 guty; %yKk; 

34'	 xU fyj;jpd; FopaTUtpypUe;J kwiwajpw;Fk; nry;fpd;wd. 

35'	 Gd;ntw;wpl (Vacuolar) ghij
36'	 xU fyj;jpd; Gd;ntw;wplj;jpw;Fk; kw;iwajpd; Gd;ntw;wplj;jpw;Fk; ,ilNa ePu; 

37'	 gpurhuzk; %yk; nry;fpd;wJ.

38'	 rhw;Wg;Gd; ntw;wplk;> FopaTU  

39'	 fynkd;rt;T fyr;Rtu; Mfpatw;wpD}lhfr; nry;fpd;wJ.

40'	 mfj;Njhypy; cs;s f];ghupad; gl;biffs;  

41'	 Apoplast ghijiaj; jil nra;Ak;.
42'	 vdNt ePu; mfj;NjhypD}lhfg; guptl;lTiw tiu nry;Yk;.

43'	 Symplast,
44'	 Gd;ntw;wplk; Clhfr; nry;Yk;

45'	 guptl;lTiwapd; Clhf ePu; midj;J %d;W ghijfspd; ClhfTk;   

46'	 Apoplast Clhf fhopid milAk; 

47'	 ePu; Ntu;kapu; / Nkw;Nwhypy; ,Ue;J fho;tiu ePuOj;jg; gbj;jpwd; topahfr; nry;Yk;.

(47 × 3 = 141)
(tupg;glk; 10)

		          						      (Mff; $baJ 150) 
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8.	 kdpjdpd; fgr;Rug;gpapdhy; ntsptplg;gLk; XNkhd;fis gw;wp tpgupj;J> mit xt;nthd;wpdJk; njhopy;fisj; 

jUf.

1'	 kdpjdpd; Kw;gf;ff; fgr;Rug;gpahy; cUthf;fg;gl;L ntsptplg;gLk; XNkhd;fs; Mtd 

2'	 tsu;r;rp XNkhd; $ GH 

3'	 Thyroid stimulating hormone $ TSH / ijnuhapl; Ruj;jiyj; J}z;Lk; XNkhd; 

4'	 Adreno cortico trophic hormone  $ ACTH

5'	 Follicle stimulating hormone $ FSH / Gilg;G J}z;Lk; XNkhd;

6'	 Luteinizing hormone $ LH / ypA+l;bdhf;Fk; XNkhd;

7'	 Prolactin XNkhd; 

Growth hormone $ GH

8'	 Gujj;njhFg;ig J}z;Lfpd;wJ / tpUj;jp nra;fpd;wJ  

9'	 MfNt cly; ,ioaq;fspd; tsu;r;rpiaj; J}z;Lfpd;wJ. (gpujhdkhf jirfSk; vYk;GfSk;)

10'	 rpW guhaj;jpy; tsu;r;rp XNkhd; mjpfsT Ruf;fg;gLkhapd; vd;Dk; NgUU Njhw;w (gigantism) epiy 

Vw;gLk;.  

11'	 Ruj;jy; Fiwthapd; Fws;epiy (dwarfisim) Vw;gLk;

Thyroid Stimulating Hormone $ TSH

12'	 ijnuhapl; Rug;gpapd; tsu;r;rp> njhopw;ghl;ilj; J}z;Lk;. 

13'	 ijnuhapl; XNkhdpd; cw;gj;jp $ Ruj;jiyj; tropic  XNkhd;  J}z;Lk; T
3
 $ Tri iodothyronin / T

4 
 

Adreno cortical Stimulating Hormone $ ACTH  

14'	 Adreno Cortical XNkhd;fspd; cw;gj;jp> ntsptpLjiy J}z;Lfpd;wJ. 

Follicle Stimulating Hormone $ FSH 

15' 	Mz;fspd; Rf;fpyr; rpWFoha;fspy; tpe;J gpwg;ghf;fj;ijj; J}z;Lfpd;wJ.

16' 	ngz;fspy; Gilg;Gf;fspd; tpUj;jp> Kjpu;r;rpiaj; J}z;Lfpd;wJ. 

17' 	ngz;fspy; #yfq;fspdhy; <];u[dpd; Ruj;jiyj; J}z;Lk;. 

Luteinizing Hormone $ LH  

18'	 Mz;fspy; Nybf;fyq;fspdhy; (Leydig's cell) / Rf;fpyr;rpWFoha;fspw;fpilapyhd ,ilntspapy; 

fhzg;gLk; fyf;$l;lk; 

19'	 Testosteron Ruj;jiyj; J}z;Lk; 

20' 	ngz;fspy; #y; nfhs;siy J}z;;b 

21'	 kQ;rl; rlyj;ijg; NgZk; 

22'	 <];u[d; (Oestrogen) 
23'	 Gu[];uNuhd; (Progesterone) Ruj;jiyj; J}z;Lk;. 

Prolactin

24'	 ghw; Rug;gpfspy; ghy; cw;gj;jpiaj; J}z;Lk; 

25'	 fu;gpzp jha;khu;fspd; FUjpapy; mjpf nrwptpy; Progesterone fhzg;gLjyhdJ Prolactin Ruj;jiy 

epNuhjpf;Fk;.

26'	 mitahtd TSH,  ACTH, FSH, LH Mfpad Nghriz XNkhd;fs; MFk;. 

27'	 Kw;gf;f fgr;Rug;gpahy; Ruf;fg;gLk; XNkhd;fs; guptff;fPopdhy; xOq;fhf;fg;gLk;.     

28'	 guptff;fPopdhy; njhFf;fg;gl;L> fgr;Rug;gpapd; gpw;gf;fr; Nrhizahy; ,uz;L XNkhd;fs; 

ntsptplg;gLk;.
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29'	 Anti Diuretic Hormone $ ADH

30'	 Oxytocin 

Anti Diuretic Hormone $ ADH

31'	 FUjpapy; gpurhuz mKf;fk; mjpfupj;jy; ,t; XNkhdpd; Ruj;jiyj; J}z;Lk;. 

32'	 ADH MdJ rpWePufj;jpapd; Nra;ikahd kbe;j rpWFohapd; Rtupd;  

33'	 Nru;f;Fk; fhdpd; Rtupd; ePupd; GftpLk; jd;ikia mjpfupf;Fk;.

34'	 fyd;Nfhs tbt jputj;jpypUe;J ePupd; kPs; mfj;JWQ;riy mjpfupj;J mjpgpurhuz / nrwpT$ba 

rpWePiu cUthf;Fk;.

Oxytocin 

35'	 gpwg;Gr; nraw;ghl;by; fUg;igapYs;s kokog;ghd jirfspd; RUf;fj;ijj; J}z;Lk;. 

36'	 fUg;igr; RtupYs;s ,Oit thq;fpfisj; J}z;Ltjhy;

37'	 Oxytocin ,d; Ruj;jy; J}z;lg;gLk;

38'	 Oxytocin ghw;Rug;gpfspYs;s kokog;ghd jirfspd; RUf;fj;ijj; J}z;Lk; 

39'	 vdNt Foe;ijahy; cWQ;rg;gLk;NghJ ghy; ntsptPry; J}z;lg;gLk;.				 

(VjhtJ 36 × 4 = 152)

		          						      (Mff; $baJ 150) 

9.	 (a)  jpz;kf; fopTfs; vd;why; vd;d?

1'	 kpf tpiuthf ,yFtpy; gpupifailAk; Nrjdf;fopTfs;. mitahtd>

2'	 jhtug;gjhu;j;jq;fs; 

3' 	czTf; fopTfs; 

4'	 ,yFtpy; gpupifaila Kbahj fopTfs; mitahtd 

5'	 nghypj;jPd; 

6' 	fz;zhb

7'	 fljhrp

8'	 gpsh];bf;  

Mfpad jpz;kf; fopTfshff; fUjg;gLk;

	 (b)	 jpz;kf;fopTfs; jpwe;j epiyapy; ,lg;gLtjhy; cUthf;fg;gLk; Rw;whly; gpur;rpidfs; vit?

9' 	,it Esk;Gfspd; ngUf;fj;jpw;F epiyaplkhf mikfpd;wd. 

10' 	fopTfspd; fhw;wpd;wpa gpupifahf;fk; fhuzkhfj; Ju;ehw;wk; Vw;gLk;.

11' 	fhw;wpd;wpa gpupifahf;fj;jpd; gpujhd tpisthf nkNjd; cUthFk;. 

12' 	nkNjd; ntbf;ff;$baJ> jPq;F tpistpf;ff; $baJ.

13'	 G+r;rpfspd; ngUf;fj;jpw;F / guTtjw;F ,lkspf;fpd;wJ.

14'	 vypfspd; ngUf;fj;jpw;F / guTtjw;F ,lkspf;fpd;wJ.

15'	 epyf;fPo;ePu; khrilayhk; / fopTfs; epiwe;j ePu; epyf;fPo; ePUld; Nruyhk;.
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	 (c)	jpz;kf;fopTfis Kfhikj;Jtk; nra;tjpy; gad;gLk; jw;fhy Kiwfis tpgupf;Ff.

16' 	fopTfis NtWgpupj;J kPs;Row;rp nra;jy;

17' 	tPLfspypUe;J ngw;w Nrjdf;fopTfs; / rikay; miwf; fopTfs; jhtu ntl;Lg;gFjpfs;> gpsh];bf;> 

fz;zhb> fhfpjq;fs; Mfpatw;iw NtWgl;l nfhs;fyd;fspy; Nrfupj;jy; 

18' 	fhfpjg; nghUl;fs;  

19'	 fz;zhb Mfpatw;iwAk; vjpu;fhyj; Njitf;F kPs; Row;rp nra;jy;.

20'	 Nrjdg; gjhu;j;jq;fis gpupifailar; nra;jy;.

21'	 capupay; $l;Lg;grisahf;fj;jpw;F cl;gLk;   

22'	 rkpghl;L nrad;Kiwiag; gad;gLj;jp 

23'	 jhtug;gFjpfs;

24'	 czT kPjpfs;

25'	 ,r;nraw;ghl;lhy; cUthFk; Nrjdg; gjhu;j;jq;fs;  

26'	 tptrhak;  

27'	 ,aw;if epyj;Njhw;wq;fis Vw;gLj;jypy; gad;gLk;. 

28'	 ,r;nrad; Kiwapy; cUthFk; thA tpisTfs; nkNjd; Nrfupf;fg;gl;L

29'	 kpd; gpwg;ghf;fj;jpy; gad;gLfpd;wJ. 

30'	 MNuhf;fpakhd fhzp epuTif nra;jy;

31'	 efu jpz;kf;fopTfspy;> 4/5 gFjp fhzp epuTifapd; %yk; mfw;wg;gLfpd;wJ.

32'	 ,k; KiwahdJ nghwpapay; njhopy;El;gj;ij mbg;gilahff; nfhz;lJ. 

33'	 ,k;Kiw gf;f tpyf;F mile;Js;s fhzpfspy;   

34'	 my;yJ cggf;f tpyf;F mile;Js;s fhzpfspy;  

35'	 fopTfs; gilfshf epug;gg;gLk;. 

36'	 gpd;du; ,f;fopTfs; ,Wf;fg;gLk;.  

37'	 mjpfsT fdtsT Fiwf;fg;gLk;.

38'	 gpd;du; kz;zhy; %lg;gLk;.

39'	 ,f;fopTfs; capupay; gpupifahf;fk; %yKk;

40'	 ,urhad nrad;Kiwfs; %yKk;

41'	 jpz;k> jput> thA tpisTfis cUthf;Fk;.				           

 (vitNaDk; 38 × 4  = 152)

		          (Mff; $baJ 150)

10.	 gpd;tUtdtw;wpw;F rpWFwpg;Gfs; vOJf.

	 (a)	 fpisNfhgFg;G

1'	 fyr;Rthrj;jpd; KjyhtJ gbepiyahFk;

2'	 xl;rprd; gad;gLj;jg;gLtjpy;iy.

3'	 fhw;Ws;s> fhw;wpd;wpa Rthrk; ,uz;bw;Fk; nghJthdJ 

4'	 njhlu;r;rpahd nehjpaj;jhf;fq;fspdhy; Cf;Ftpf;fg;gLfpd;wJ.

5'	 FopaTUtpy; eilngWfpd;wJ.

6'	 MW fhgd; FSf;Nfh]; %yf;$w;wpypUe;J

7'	 %d;W fhgd;>  
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8'	 ,uz;L ig&Ntw; / ig&tpf;fkpy %yf;$Wfs; cUthf;fg;gLfpd;wd. 

9'	 ,j;jhf;fj;jpd; Muk;ggbepiyfspy; xU FSf;Nfh]; %yf;$w;wpw;F ,uz;L ATP %yf;$Wfs; 

Njitg;gLfpd;wd.

10'	 ehd;F ATP %yf;$Wfs; 

11'	 2 NADH %yf;$WfSk; xU FSf;Nfh]; %yf; $wpypUe;J cUthf;fg;gLfpd;wd.  

12'	 xU %yf;$W FSf;Nfh]pypUe;J 2 Njwpa ATP f;fs; cUthf;fg;gLfpd;wd.

13'	 ATP MdJ fPo;g;gil ngh];NghwpNyw;w Kiwapdhy; njhFf;fg;gLfpd;wJ.

(b)	 kdpjdpd; Rf;fpyg;gha;kk;

1'	 rPjj;ijf; nfhz;l fhuj;jd;ikahd ghFepiyAilaJ

2'	 ,jd; Rug;gpy; Guw;Nwh]; 

3'	 Gu];Nlhfpshd;bd;  

4'	 tpw;wkpd; C

Mfpad fhzg;gLfpd;wd. 

5'	 tpijNkw;wpzpT 

6'	 Rf;fpyg;Glfq;fs; 

7'	 Kd;dpw;Fk; Rug;gpfs; 

8'	 $g;gupd; Rug;gp> Mfpad Rf;fpyg; gha;kj;ij Ruf;fpd;wd.  

9'	 njhopy;fs; ( Nahdpklypy; fhzg;gLk; mkpyj;jd;ikia eLepiyg;gLj;jy;  

10'	 krfply;  

11'	 tpe;Jf;fSf;F rf;jp toq;Fk; Kjy;  

12'	 tpe;Jf;fs; ePe;Jtjw;fhd Clfj;ij toq;fy;   

13'	 rpWePu;topapy; cs;s kPjkpUf;Fk; rpWePupd; mkpyj;jd;ikia eLepiyg;gLj;jy;. 			 

(c) 	kdpjdpd; ,ypq;fk; ,ize;j ghuk;gupak;

 1'	 kdpjdpd; ,ypq;f epw%u;j;jq;fspy; ,ize;Js;s NtW rpy guk;giuayFfs; ,ypq;f epu;zaj;jpy; 

<LgLtjpy;iy.  

2'	 ,it Χ epw%u;j;jj;jpy; ,ize;Js;s me;j guk;giuayFfspd; ,ay;Gfshy; jPu;khdpf;fg;gLk;. 

3'	 FUjpAiwah Neha; $ rptg;G gr;ir epwf;FUL Mfpad ,ypq;fk; ,ize;j FiwghlhFk;.

4'	 ,f;FiwghLfs; Χ epw%u;j;jj;jpy; ,ize;Js;s gpd;dilthd vjpUUf;fshy; Vw;gLk;.

5'	 Vnddpy; Mz;fspy; xU Χ epw%u;j;jk; khj;jpuk; fhzg;gLk;.   

6'	 gpd;dilthd vjpUUf;fs; Χ epw%u;j;jj;jpy; ,ize;Js;sNghJ 

7'	 ,J G+uz Njhw;wtikg;ig ntspg;gLj;Jk;. 

8'	 vdNt ,t;thwhd Mz; FUjpAiwah Neha; $ epwf;FUULs;stdhff; fhzg;gLthd;. 

9'	 FUjpAiwah NehAs;s $ epwf;FULs;s ngz;  

10'	 mtSila ,uz;L epw%u;j;jq;fSk; gpd;dilthd vjpUf;fisf; nfhz;bUf;f Ntz;Lk;. 

11'	 ,t; vjpUUf;fs; Fbj;njhifapy; vg;NghjhtJ fhzg;gLtjhy;. ngz;fspd; XupdEf gpd;dilthd 

epiy mupjhff; fhzg;gLfpd;wJ. 

12' 	Mdhy; ngz;fs; ,juEfepiyapy; cs;sNghJ 

13' 	mts; gpd;dilthd vjpUUit mLj;j re;jjpf;F flj;Jths; 
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14' 	mts; RfNjfpahf ,Ue;j NghjpYk; 

15'	 mts; fhtpahf ,Ug;ghs;

16'	 fhtpg;ngz;Zk; RfNjfp MZk; kzKbg;ghu;fshapd; mtu;fSf;F FUjpAiwah NehAs;s $ epwf; 

FULs;s kfd;fs; gpwf;fyhk;.

17'	 FUjpAiwfpd;w vjpUU epiy 	 H    	rhjhuz ghu;it vjpUU	 C 

	 FUjpAiwah epiyf;Fupa vjpUU 	  h	 epwf;FUl;bw;Fupa vjpUU	 c 

18'	 fhtp ngz;              rhjhuz Mz;	     fhtp ngz;              rhjhuz Mz;

19'	 ngw;nwhu;

	  ΧH  Χh 	          ×		  ΧHy		  ΧC  Χc  	                     ×	     ΧCy

20' Gzup

	 ΧH ΧHΧh y ΧC ΧCΧc  y 			 

			 

21'  F re;jjp

	 ΧHΧH             ΧHy	     ΧHΧh        Χhy		 ΧCΧC          ΧCy	      ΧCΧc           Χcy

	

22'	 rhjhuz	 rhjhuz	  fhtp  FUjpAiwah 	 rhjhuz rhjhuz   fhtp     epwf;FUl;L 

	 ngz;		 Mz;      ngz;     Mz;	  ngz;	  Mz;      ngz;     Mz; 

23'	 ngw;Nwhu;

	 rhjhuz ngz;  ×      FUjpAiwah Mz; 	 rhjhuz ngz;	   ×	 epwf;FUl;L Mz; 

	    ΧHΧH       		       	      Χhy		     ΧCΧC       		        Χcy

	 ΧH Χh y
ΧC Χc y

24'	 F re;jjp 

	  ΧHΧh 	                        ΧHy 		            ΧCΧc  	                  	    ΧCy

25'	 fhtp ngz;	      rhjhuz Mz; 	        fhtp ngz;   	 rhjhuz Mz; 

(VjhtJ 23)

(14 + 13 + 23  = 50)

(50 × 3 = 150)

	    

***
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