
09 - capupay; (Gs;sp toq;Fk; jpl;lk; ) ( Gjpa ghlj;jpl;lk; )-f.ngh.j ( cau; ju )g; guPl;ir - 2019- ,Wjpj; jpUj;jq;fs; cs;slf;fg;glTs;sd. 1

,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

fy;tpg; nghJ juhjug; gj;jpu (rhjhuz ju)g; guPl;ir - 2019

09 - capupay; ( Gjpa ghlj;jpl;lk; )

Gs;sp toq;Fk; jpl;lk;

	 gj;jpuk; I								       	 1 x 50 = 50 Gs;spfs;

	 gj;jpuk; II
				    gFjp  A - mikg;Gf; fl;Liu (ehd;F tpdhf;fspw;Fk; fl;lhakhf 	

														               tpilaspj;jy; Ntz;Lk;.)

				    tpdh ,yf;fk;  	 01	-	 100

				    tpdh ,yf;fk;  	 02	-	 100

				    tpdh ,yf;fk;  	 03	-	 100

				    tpdh ,yf;fk;  	 04	-	 100

													             100 x 4 	= 	400

				    gFjp  B - fl;Liu (ehd;F tpdhf;fspw;F kl;Lk; tpilaspj;jy; Ntz;Lk;.)

				    tpdh ,yf;fk; 	05	-	 150

				    tpdh ,yf;fk; 	06	-	 150

				    tpdh ,yf;fk; 	07	-	 150

				    tpdh ,yf;fk;	 08	-	 150

				    tpdh ,yf;fk; 	09	-	 150

				    tpdh ,yf;fk; 	10	-	 150

												            150 x 4 	=    600

												            nkhj;jg; Gs;sp	400 + 600  	=	 1000

												            gj;jpuk; II ,w;fhd ,Wjpg; Gs;sp	 =  100
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

tpilj;jhs;fSf;Fg; Gs;spaply; - nghJ El;g Kiwfs;

	 tpilj;jhs;fSf;Fg; Gs;spapLk; NghJk;> Gs;spg;gl;baypy; Gs;spfisg; gjpAk; NghJk; Xu; mq;fPfupf;fg;gl;l Kiwiaf; 

filg;gpbj;jy; fl;lhakhdjhFk;. mjd;nghUl;L gpd;tUk; Kiwapy; nraw;glTk;.

	 1.	 tpilj;jhs;fSf;Fg; Gs;spapLtjw;F rptg;G epw Fkpo;Kid Ngdhit gad;gLj;jTk;.

	 2.	 rfy tpilj;jhs;fspdJk; Kjw;gf;fj;jpy; cjtpg; guPl;rfupd; FwpaPl;nlz;izf; Fwpg;gplTk;. ,yf;fq;fs; 

vOJk;NghJ njspthd ,yf;fj;jpy; vOjTk;.

	 3.	 ,yf;fq;fis vOJk;NghJ gpiofs; Vw;gl;lhy; mtw;iwj; jdpf;Nfhl;bdhy; fPwptpl;L> kPz;Lk; gf;fj;jpy; rupahf 

vOjp> rpw;nwhg;gj;ij ,lTk;.

	 4.	 xt;nthU tpdhtpdJk; cggFjpfspd; tpilfSf;fhf ngw;Wf;nfhz;l Gs;spia gjpAk; NghJ me;j 

tpdhg;gFjpfspd; ,Wjpapy;     ,d; cs; gjpaTk;. ,Wjpg; Gs;spia tpdh ,yf;fj;Jld;    ,d; cs; gpd;dkhfg; 

gjpaTk;. Gs;spfisg; gjptjw;F guPl;rfu;fSf;fhf xJf;fg;gl;l epuiy cgNahfpf;fTk;.

		  cjhuzk; - tpdh ,y 03

		  (i)	 .........................................................................................

				   .........................................................................................

				   .........................................................................................

		  (ii)	.........................................................................................

				   .........................................................................................

				   .........................................................................................

		  (iii).........................................................................................

				   .........................................................................................

				   .........................................................................................

				   03 				   (i) 		 4 			   (ii) 		  3 			   (iii) 	 3      		  10
								            5 					       5 					    5 		       15
	 gy;Nju;T tpilj;jhs; (Jisj;jhs;)

 1.	 f.ngh.j.(c. ju) kw;Wk; jfty; njhopEl;gg; guPl;irf;fhd Jisj;jhs; jpizf;fsj;jhy; toq;fg;gLk;. rupahf 

Jisaplgl;L mj;jhl;rpg;gLj;jpa Jisj;jhs; jq;fSf;F fpilf;fg;ngWk;. mj;jhl;rpg;gLj;jpa Jisj;jhisg; 

gad;gLj;JtJ guPl;rfupd; flikahFk;.

 2.	 mjd; gpd;du; tpilj;jhis ed;F guprPypj;Jg; ghu;f;fTk;. VjhtJ tpdhTf;F> xU tpilf;Fk; mjpfkhf Fwpapl;bUe;jhNyh> 

xU tpilf;fhtJ Fwpaplg;glhkypUe;jhNyh njupTfis ntl;btplf;$bajhf Nfhnlhd;iwf; fPwTk;. rpy Ntisfspy; 

guPl;rhu;j;jp Kd;du; Fwpg;gpl;l tpilia mopj;Jtpl;L NtW tpilf;Ff; Fwpapl;bUf;f KbAk;. mt;thW mopj;Js;s NghJ 

ed;F mopf;fhJ tpl;bUe;jhy;> mt;thW mopf;fg;gl;l njuptpd; kPJk; NfhblTk;.

 3.	 Jisj;jhis tpilj;jhspd; kPJ rupahf itf;fTk;. rupahd tpilia  milahsj;jhYk; gpioahd tpilia 

milahsj;jhYk; ,Wjp epuypy; milahskplTk;. rupahd tpilfspd; vz;zpf;ifia mt;tt; njupTfspd; ,Wjp 

epiuapd; fPo; mj;Jld; mtw;iw $l;b rupahd Gs;spia cupa fl;lj;jpy; vOjTk;.	
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

fl;likg;G fl;Liu tpilj;jhs;fs;

	 1.	 guPl;rhu;j;jpfshy; tpilj;jhspy; ntWikahf tplg;gl;Ls;s ,lq;fisAk;> gf;fq;fisAk; FWf;Ff; Nfhbl;L 

ntl;btplTk;. gpioahd nghUj;jkw;w tpilfSf;Ff; fPo; NfhblTk;. Gs;sp toq;ff;$ba ,lq;fspy;  

milahskpl;L mjidf; fhl;lTk;.

	 2.	 Gs;spfis Xtyz;l; fljhrpapd; ,lJ gf;fj;jpy; Fwpf;fTk;.

	 3.	 rfy tpdhf;fSf;Fk; nfhLj;j KOg; Gs;spia tpilj;jhspd; Kd; gf;fj;jpYs;s nghUj;jkhd ngl;bapDs; 

tpdh ,yf;fj;jpw;F Neuhf 2 ,yf;fq;fspy; gjpaTk;. tpdhj;jhspy; cs;s mwpTWj;jypd; gb tpdhf;fs; njupT 

nra;ag;gly; Ntz;Lk;. vy;yh tpdhf;fspdJk; Gs;spfSk; Kjy; gf;fj;jpy; gjpag;gl;l gpd; tpilj;jhspy; Nkyjpfkhf 

vOjg;gl;bUf;Fk; tpilfspd; Gs;spfspy; Fiwthd Gs;spfis ntl;b tplTk;.

	 4.	 nkhj;j Gs;spfis ftdkhf $l;b Kd; gf;fj;jpy; cupa $l;by; gjpaTk;. tpilj;jhspy; toq;fg;gl;Ls;s 

tpilfSf;fhd Gs;spia kPz;Lk; guprPypj;j gpd; Kd;dhy; gjpaTk;. xt;nthU tpdhf;fSf;Fk; toq;fg;gLk; 

Gs;spfis cupa tpjj;jpy; vOJTk;. 

Gs;spg;gl;bay; jahupj;jy;

	 ,k;Kiw rfy   ghlq;fSf;Fkhd ,Wjpg;Gs;sp FOtpDs;  fzpg;gplg;glkhl;lhJ.  ,J jtpu xt;nthU tpdhg; 

gj;jpuj;Jf;Fkhd ,Wjpg;Gs;sp jdpj;jdpahf Gs;spg;gl;baypy; gjpag;gl Ntz;Lk;. gj;jpuk; I w;fhd gy;Nju;T tpdhg;gj;jpuk; 

kl;Lk; ,Ug;gpd; Gs;spfs; ,yf;fj;jpYk; vOj;jpYk; gjpag;gl Ntz;Lk;. 51 rpj;jpug; ghlj;jpw;Fupa I, II, kw;Wk; III Mk; 

tpdhg;gj;jpuq;fSf;Fupa Gs;spfis jdpj;jdpahf Gs;spg;gl;baypy; gjpe;J vOj;jpYk; vOJjy; Ntz;Lk;.

x x x
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

09 capupay;

4 4 4 5 5

3 3 Any 2 1

1 3 4 4 3

5 1 3 4 2

1 2 1 1 5

2 5 3 Any 5

3 4 5 3 2

5 5 4 2 2
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

gFjp A - mikg;Gf; fl;Liu

	 	 nfhOg;Gfs; { %fpspriwl;Lf;fs; { % Viry; fpsprNwhy;

	 	 ];hpnuhapl;Lf;fs;> 

	 	 nghRg;Ngh,ypg;gpl;Lf;fs;.								        3pts		

				  

	 	 nghRg;Ngh,ypg;gpl;Lf;fs;. 								        1pt		

					      

	

	 	 epuk;gpa nfhOg;gkpyq;fs; IjNuhfhgd; rq;fpypfspy; ,ul;ilg; gpizg;igf; 	

		  nfhz;bUg;gjpy;iy Mdhy; epuk;ghj nfhOg;gkpyq;fs; IjNuhfhgd; rq;fpypfspy; 		

		  ( xd;W my;yJ Nkw;gl;l ),ul;ilg; gpizg;Gfisf; nfhz;lit. 			  1pt	
	

	 	 ( mjDld; ,ize;Js;s) ,iwNghNrhk;fs; %yk; njhFf;fg;gl;l Gujq;fis flj;jy; 

	 	 fpisf;NfhGujq;fisj; njhFj;jy;  
	 	 flj;jy; Glfq;fis cw;gj;jp nra;jy; 	

	 	 (jkJ) nkd;rt;tpd;  tsu;r;rp  ( trjpaspj;jy; ) { nkd;rt;Tj; njhopw;rhiyahfj; njhopw;gly;

												            VjhtJ 3pts	

	 	 RUq;fj;jf;f Gd;ntw;wplk;

	 	 czTg; Gd;ntw;wplk;

	 	 ikag; Gd;ntw;wplk;									         3pts

	 	 ghuk;gupa cWjp epiy Ngzy;

	 	 tsu;r;rpAk; tpUj;jpAk;

	 	 fyq;fis rPu;gLj;jy; { gpujpaPL { Gj;Japu;g;G {,ioa jpUj;jk;

	 	 ,ypq;fkpy; ,dg;ngUf;fk; 							       VjhtJ 2pts

	 	 gQ;riz 										          1pt



09 - capupay; (Gs;sp toq;Fk; jpl;lk; ) ( Gjpa ghlj;jpl;lk; )-f.ngh.j ( cau; ju )g; guPl;ir - 2019- ,Wjpj; jpUj;jq;fs; cs;slf;fg;glTs;sd. 14

,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

	 	 fhgd; gjpj;jy; {  ( CO2thq;fp {  RuBP ,d;) fhl;nghl;rpNyw;wk; 

	 	 jho;j;jy; ( 3 PGA ,d; )
	 	 RuBP{ CO2 thq;fpapd; kPs;gpwg;ghf;fk;    						      3pts

	 	 kzpAU { ( gr;iraTUtj;jpd; ) ijyf;nfhapl;L nkd;rt;T { ijyf;nfhapl;bd; nkd;rt;Tj; 

		  njhFjp 										          1pt

	 	 NADPH, 
	 	 ATP  
	 	 xl;rprd; {  02  										          3pts

	 	 RuBP xl;rprd; cld; jhf;fkilAk; { gpizAk; { Rubisco xf;rp[pNd]; jhf;fk; eilngWk;

	 	 xU %yf;$W 3 PGA (kl;Lk;) I cUthf;Fk; { xU PGA ,d; ,og;G { 3 PGA ,d; 50 tPj ,og;G

	 	 cw;gj;jpj;jpwd; FiwAk; 								        3pts

	 	 rpwpa Nrjd %yf;$Wfspd; capupypj; njhFg;G/mNrjd %yf;$WfspypUe;J rpwpa Nrjd  

                         %yf;$Wfspd; njhFg;G 

	 	 ( Nrjd ) kh%yf;$Wfspd; cUthf;fj;jpw;fhd ( Nkw;Fwpg;gpl;l Nrjd %yf;$Wfspd;)

		   gy;ghj;Jr; Nru;f;if { gy;gFjpakhf;fy; 

	 	  kh%yf;$Wfs; nkd;rt;tpDs; nghjpahf;fg;gLk; { %yKjw;fyj;jpd; cUthf;fk;

	 	 epAf;fpspf;fkpyq;fs; jw;gfu;g;gilAk; jpwidg; ngw;Wf;nfhs;sy; 		  4pts

	 	 xd;Wf;F Nkw;gl;l %jhijfspy; ,Ue;J Njhw;wk; ngw;wit 			   1pts

	 	 jplkhd { typikAs;s fl;likg;G 

	 	 gy;fUTs;sJ 

	  	  ,uz;L ngw;whu; fyq;fs; { Gzupf; fyq;fspd; FopaTUr; Nru;f;ifahy; { KjYUg; 

		  Gzu;r;rpahYk;

	  	 fUg;Gzu;r;rp { fUf;fspd; Nru;f;ifahYk; cUthf;fg;gl;lit

	 	 ,ypq;fKiw ,dg;ngUf;fj;jpd; NghJ

	  	 irf;Nfhikf;Nfhl;Lf;fspy;

	  	 jfhj #oy; { epyikfs;{ cyu;jy; { ciwjiyj; jhq;ff; $baJ

	  	 mDNrguPjpapy; capu;g;gw;wit ( ghjfkhd #oy; epge;jidfspy; )

	 	 xU kbakhd tpj;jpfis cUthf;Fk; 					     VjhtJ 7pts
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

	 	 Rthiyf; Fkpo;fs; { Rthiyf;fyq;fs; { Kjw;fopePufk;  				    1pt

	 	 Nghyp clw;Fop 									         1pt
										                   nkhj;jk; 40pts x 2.5 
												            =100 Gs;spfs;

	 	 ghJfhg;G

	 	 Ruj;jy;

	 	 mfj;JwpQ;ry;  									         3pts

	 	 xj;j gupkhzKs;sit { ( gUkl;lhf ) Nfhstbtk;

	 	 ikaf; fU

	 	 mlu;j;jpahd { jbj;j FopAU  							       3pts
						    

	

	 	 kapUUf;fs;

	 	 fhtw;fyq;fs;

	 	 Ntu;kapu;fs;  									         VjhtJ 2pts

																			                   		

		

	 	 xt;nthU Rf;FNuhRf; fiurypYk; { ngj;jpupf; fpz;zj;jpYk; ,uz;L cUisf; fpoq;Fj; 

		  Jz;Lfis Kw;whf mkpo;j;jy;

	 	 ( ngj;jpupf; fpz;zj;jpd; fPNo itf;fg;gl;l ) tiuGj;jhspd; %yk; ( cldbahf ) mtw;wpd; 

		  ePsj;ij msj;jy;.

	 	 ( %lg;gl;l ngj;jpupf; fpz;zj;jpy; ) 30 - 60 epkplq;fs; ( ,tw;wpd; ,ilNaahd ve;jg; 

		  ngWkhdKk; Vw;Wf; nfhs;sg;gLk; ) itj;jy; 

	 	 cUisf;fpoq;Fj; Jz;bd; ePsj;ij msj;jy; ( ,ilg; ngWkhdj;ijf; fzpj;jy; )

Cycadophyta / irf;fNlhigw;wh                   	 1pt
Bryophyta / gpuNahigw;wh 		        	 1pt
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

	 	 ePs khw;wj;jpd; ,il E}w;W tPjk;  y mr;rpYk; Rf;FNuhR fiurypd; 

		  nrwpT { %yu;j;jpwd;   x mr;rpYk; itj;J tiuG tiujy;  { ePs khw;wj;jpd; ,il tPjj;jpw;F 

		  vjpuhf Rf;FNuh]; fiurypd; nrwpT { %yu;j;jpwd; tiuG tiujy;.

	 	 (tiugpy; ,Ue;J) ePs khw;wj;ij Vw;gLj;jhj Rf;FNuhRf; fiurypd; nrwpitj; Jzpjy;

	 	 ml;ltiziag; gad;gLj;jp ( nghUj;jkhd juT ) ePuOj;jj;ijj; Jzpjy;  	 7pts

	 	 eLnkd;wl;L/ fyr;Rth; cUthf;fj;jpd; gq;fspg;G{ Mf;ff; $W 

	 	 nkd;rt;Tf; fl;likg;igg; Ngzy;

	 	 nkd;rt;tpd; CLGftpLkpay;igg; Ngzy;

	 	 rkpf;iQf; flj;jy;  								        VjhtJ 3pts

	 	 Pogonatum, Nephrolepis, Marchantia, Anthoceros     			   VjhtJ 2pts

	 	 me;Njhigw;wh { mQ;rpNah];Ngk;fs; { G+f;Fk; jhtuq;fs;   			   1pt

	 	 tpj;jpf;fyd;fspd; $l;lk; 								        1pt

	 	 Kjpu;r;rpaile;j Fwp { #y;tpj;J xd;Wf;F kfue;jkzpfs; ,lkhw;wg;gly; { itg;Gr; 	

		  nra;ag;gLjy; 										         1pt

	 	 mq;Fuq;fs; { Ntu;fspy; fyg;gpupitr; rPuhf;fy;

	 	 tpj;J Kisj;jiyj; J}z;Ljy;

	 	 cr;rpahl;rpia khw;wpaikj;jy; { gf;f { ff;f mUk;Gfspd; tsu;r;rpia Cf;Ftpj;jy;

	 	 jhop ,ioaq;fspDs; Nghrizg; nghUl;fspd; mirit Cf;Ftpj;jy;

	 	 ,iy %g;giljiyj; jhkjpf;fr; nra;jy; 					     VjhtJ 3pts

	 	 RUl;Fly;> Flw;FiwapDs; jpwf;Fk; re;jpapy; { ,lj;jpy; { 

		  rpWFly;{ RUl;FlYf;Fk; ngUq;Fly; { Flw;Fiwf;Fk; ,ilapy; 					   

													             1pt

	 	 gpujhd ( jiyikf; ) fyq;fs;  							       1pt
	



09 - capupay; (Gs;sp toq;Fk; jpl;lk; ) ( Gjpa ghlj;jpl;lk; )-f.ngh.j ( cau; ju )g; guPl;ir - 2019- ,Wjpj; jpUj;jq;fs; cs;slf;fg;glTs;sd. 17

,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

	 	 gw;rpijit  jLj;jy;	 ( mkpyj;ij eLepiyahf;Ftjhy; )   			   1pt

	 (a)	 tpw;wkpd; capu;g;ghf

	 (b)	 mkpNdh mkpyq;fs; capu;g;ghf

	 (c)	 gpuw;Nwh]; ke;jkhf  									         3pts

	 	 <uy; thapdhsk; 									         1pt

	 	 njhFjpr; Rw;Nwhl;lj;jpy; ( ,jaj;jpdhy;) Vw;gLj;jg;gLk;  cau; mKf;fj;jpdhy;{ cauKf;fj;jpy; 

                         mq;fq;fSf;F FUjpia toq;Ftjdhy;.                                                                  1pt

	 	 rhjhuz vy;iyf;F Nkyhf ePbj;J epiyj;jpUf;Fk; cau;thd FUjpaKf;fk;	 1pt

	 	 rpWePuf ghjpg;G

	 	 mjpuPdy; Rug;gpapd; xOq;fPdq;fs;

	 	 ,jaj;jhf;F { khuilg;G

	 	 %isj;jhf;F { %isa FUjpf;frpT

	 	 FUjpfyd;fisr; Nrjg;gLj;jy; {ehb {Gd;dhb {FUjpkaph;Foha;

	 	 ,wg;G        									         VjhtJ 5pts
										                   nkhj;jk; 40pts x 2.5 
												            =100 Gs;spfs;

	 	 ePz;lfhyk; ePbj;jpUf;Fk;( ghJfhg;G )		  	 FWfpa fhyg;gFjp ( ghJfhg;G )

	 	 T,B epzePu; Fopaq;fs; { 			   	 T,B epzePu; Fopaq;fs; { 

		  T,B fyq;fs; <LgLk;					     T,B fyq;fs; <LglhJ

	 	 epidTf;  fyq;fs; tpUj;jpahFk; 		  	 epidTf;fyq;fs; tpUj;jpahtjpy;iy {

		  { epu;g;gPld epidT epiyj;jpUf;Fk; 			   epu;g;gPld epidT ,y;iy			 

	 	 clypdhy; gpwnghUnsjpupfs; 			  	 ntspapypUe;J 				  

		  cUthf;fg;gLk;					     fpilf;Fk; gpwnghUnsjpupfs; { 		

									         jahu;nra;ag;gl;l gpwnghUnsjpupfs;

												            VjhtJ 3pts
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

		

	 	 Nkw;gl;il rpWePufj;jp

	 	 ikatpioa maYf;Fupa  rpWePufj;jp 						      2pts

	 	 mz;ik kbe;j rpWFoYU { rpWFoha; 	 	 vd;Nyapd; jlk;				  

		  Nra;ik kbe;j rpWFoYU { rpWFoha;  	          Nru;f;Fk; fhd;		  rpWePuf ,Lg;G

			   (rpWePu;f;fhd;)  								        1pt

	 	 rpWePu;g;igf; fw;fs; { rpWePuf fw;fs; { rpWePufj;Jf;Fupa fy;fPA+iy

	 	 ehl;gl;l rpWePuf Neha; { CKD { CKDu { mwpag;glhj NehapaYf;Fupa ehl;gl;l rpWePuf Neha;

	  	 rpWePuf nraypog;G							       VjhtJ        2pts

		  (P)	 ghptff; fPo;

		  (Q)	 tNuhypapd; ghyk;

		  (R)	 ePs;tisa ikatpioak;

		  (S)	 %isak; { %isa tiuf;Nfhsk; { gplu;r;Nrhiz 

		  (T)	 %sp    										         5pts
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

				  

	 	 jw;rpwg;ghd  J}z;liy ,dq;fhzf; $ba rpwj;jyile;j { tpNrl fl;likg;G kw;Wk;

	 	 mjd; rf;jpia khWk; nkd;rt;T mOj;jkhf khw;wf; $baJk;

	  	 ika euk;Gj;njhFjpf;F jhf;f mOj;jnkhd;iwf; flj;Jjy;			    3 pts

	 	 mb nkd;rt;T { Nfhl;bapd; mq;fk;  	

													             1pt

	 	 Gilg;Gj; J}z;Lk; XNkhd; { FSH
	 	 ,ypA+w;wpdhf;Fk; XNkhd; { LH
	 	 ijNuhapl; J}z;Lk; XNkhd; { TSH
	 	 mjpuPdy; Nkw;gl;ilf;Fupa Nghriz XNkhd; { ACTH  			   VjhtJ 2pts

	  	 xl;rpw;Nwhrpd; Foe;ijapd; gpwg;G { kfg;NgW { ghy; ntspNaw;wypy;  ( gq;Fgw;Wk; { gq;F 	

		  tfpf;Fk;  { nraw;gLk; )	  									       

													             1pt

	 	 FUjpapypUe;J FSf;Nfhirg; ngw;Wf; nfhs;tjpy; ,yf;Ff; fyq;fs; jtWjy;  1pt

	 	 cly; ntg;gepiyia tpl Fiwe;j ntg;g epiyapy; cs;s NghJ 	nghUj;jkhd

		   { tpidj;jpwdhd tpe;J cw;gj;jp  							       1pt

	 	 (Rf;fpyr; rpWFoha;)                 tpijNkw;wpzpT 		  mg;ghw; nrYj;jp 			 

			   tPrw;fhd; 		  ( rpWePu;f;fhd; ) 					     1pt

												            Gs;spfs; ,y;iy

%sp { T   			   1pt

guptff; fPo;{ P 					    1pt
ePs;tisaikatpioak; { R, tNuhypapd; ghyk;  { Q  2pts
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

	 	 ( tsu;r;rpailAk; fpuhgpad; { #yfg; ) Gilg;G> 

	 	 kQ;rl; rlyk; 										          2pts

	 	 ( xU kbakhd ) tpe;jpd; {Mz;Gzhp fU  { Kjpu;T topf;fU kw;Wk;  ( xU kbakhd ) #ypd;  

		  {ngz;Gzhp fU {Kjpu;Ttopf;fU  vd;gtw;wpd; Nru;f;if { tpe;J kw;Wk; #ypd; (xU kbakhd) 

		  fUf;fspd; { Kjpu;T topf;fUf;fspd; Nru;f;if { tpe;J {Mz;Gzhp> Kl;il {ngz;Gzhp  

		  vd;gtw;wpd; Kjpu;Ttopf; fUf;fs; 	 ,izjy;.					     1pt

	 	 Ruj;jy; mtj;ij  									         1pt

	 	 FUjp { rpWePupy; hCG ,Uj;jy;   							       1pt

	 	 cs;sf fUf;fl;ly; ( IVF )

	 	 cs;sf FopaTUTf;Fupa tpe;J cl;nrYj;Jk; Kiw ( ICSI ) 	 		  2pts

	 	 fy;rpak; Nrkpg;G { tpLtpg;G

	 	 nghRguR { ngh];Ngw; tpLtpg;G { Nrkpg;G

	 	 FUjpf;fyq;fspd; cw;gj;jp{nrq;Fopak;{ntz;Fopak;				    3pts

	 	 ( jiyNahl;bd; ) gplnud;Gf; Fkpo;fs; mj;jpyrpd;  { 1k; Ks;se;jz;nld;gpd; Kfg;Gld;

		  Vw;gLj;Jk; %l;L  								        Gs;sp ,y;iy

	 	 3 - 6 tJ { tiff;Fupa fOj;J Ks;se;jz;L vd;G 				    1pt

	 	 tupnfhz;l jirf;fyj;jpy; { ehupy; cs;s ( kPz;Lk; kPz;Lk; mike;j )RUq;Fk; myF{ 

		  jirr;rpW ehupy;  maypy; cs;s { mLj;jLj;j Z NfhLfs; ,uz;bw;fpilNaahd gpuNjrk; { 

		  tupj;jirapd; njhopw;ghl;lyF  							       1pt

	 	 tOf;fy; - ,iof; nfhs;if 								       1pt
											           nkhj;jk; 40pts x 2.5 
												            =100 Gs;spfs;
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

	 	 jug;gl;l tk;r tpUl;rj;jpy;  Fwpg;gpl;l ,ay;G xd;wpd; jiyAupikapd; tiuglg; gpujpepjpj;Jtk; 

		  { tpsf;Fk; glkhFk;				    					     1pt

	 	 gy re;jjpfspy; (jiyKiwfshf) xU Fwpg;gpl;l gz;gpd;  { ,ay;gpd; juTfs;  	 1pt

	 	 ghjpf;fg;gl;l { NehAs;s Mz;

	 	 ( ghjpf;fg;glhj { rhjhuz) ngz;    							       2pts

		  (p)	 Ml;rpahd vjpUUtpd; tpfpjhrhuk; { kPbwd; 

		  (p2)	 Ml;rpahd Xupd Efq;fspd;  tpfpjhrhuk; { kPbwd; 				   2pts

	 	 32 000  										           1pt

	 	 iwNghepA+f;fpspNahill;Lfis Nru;g;gjd; %yk;  DNA gbj;jfL xd;wpy; RNA njhFg;ig 

		  Muk;gpj;jy;

	 	  (DNA gbj;jfl;by;) FWfpa RNA Kjy; xd;iwr; Nru;j;jy; { Njhw;Wtpj;jy;

	 	  DNA nghypkNurpd; nraw;ghl;Lf;F trjpaspf;f DNA-RNA fyg;Gg; gpwg;Gfis Njhw;Wtpj;jy; 	

													             3pts

	 	 iwNghNrhKf;Fupa RNA {  rRNA

	 	 ,lkhw;Wk; RNA {  tRNA    								        2pts

	 	 tpfhuq;fs;  										          1pt
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

	 	 kl;Lg;gLj;jy; jhdj;jpd; miktplk; { epiy

	 	 kl;Lg;gLj;jy; jhdq;fSf;fpilahd J}uk;  					     2pts

	 	 je;ijik { ngw;whu;r; Nrhjid

	 	 Fw;wthspfis ,dq;fhzy;

	 	 ghjpf;fg;gl;ltiu ,dq;fhzy; 

	 	 Nehahf;fpf;Fupa { njhw;wf;$ba mq;fpfs; { Kftu;fis fz;lwpjy; { ,zq;fhdy; 

												            VjhtJ 2pts

	 	 ( tpepNahfpf;Fk; njhFjp gad;gLj;Jk; ) Agrobacterium  Clhd / Agrobacterium My; 

		  ,ilaPL nra;ag;gl;l ( guk;giuayF  ,lkhw;wk; )  					    1pt

	 	 xU ,dk; { mq;fp thOk; ngsjPf gug;G 						      1pt

	 	 capu;f;$W - capu;f;$W : Nghl;b { xd;wpa tho;T { xul;by; cz;zy; { xl;Lz;zp{ 		

				            xd;Wf;nfhd;W JizahFk; jd;ik { ,iunfsty; { Cl;ly; njhlu;Gfs; 

	 	 capu;f;$W - capupypf;$W : (kz;zpypUe;J) jhtuq;fshy; ePu; { fdpAg;G mfj;JwpQ;rg;gly; 

						      jhtuq;fs; { tpyq;Ffspdhy; (tspapypUe;J) O2 ngwg;gly; 

	 	 capupypf;$W - capupypf;$W : kz;zpy; eilngWk; ,urhadj; jhf;fq;fs;  

		

		  ( ,ilj;jhf;fkpy;yhky; cjhuzk; vOjpdhy; Gs;sp ,y;iy)

													             6pts

	 	 thOk; cyfpy; fhzg;gLk; NtWgl;l thoplq;fs;> thOk;rhfpaq;fs; kw;Wk; #oypaYf;Fupa 	

		  nrad;Kiwfs;									         1pt
	

	 	 fhg;Gr; nra;tjw;F Njitahd #ow;nwhFjp nahd;wpidg; gpujpepjpj;Jtg;gLj;jtjw;fhf 

		  milahsk; { FwpaPlhfj; njupT nra;ag;gl;l ,dk; { milahsg; ngWkjpapd; fhuzkhf 

		  #ow;nwhFjp xd;wpidf; fhg;G nra;tjw;fhfj; njupT nra;ag;gl;l ,dk;.

													             1pt
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

	 	 ePyTlw; ngUq;Fapy;  								        1pt

	 	 Neha;f; fhtpfs; { Esk;G { < { vypfSf;F ngUFk; ,lq;fis toq;Fjy; { cUthf;Fjy;

	 	 ePupdhy; guk;gyilAk; Neha;fs;  { (ijNghapl;) neUg;gf; fha;r;ry; { guhijNghapl; { 

		  (nfhyuh ) the;jpNgjp { tapw;Nwhl;lk; { cjuf;Flyow;rp

	 	 tpUk;gj;jfhj kzk; cUthFjy;

	 	 nkNjd; cUthFjy; { ntbg;Gis cUthf;Fk; {  G+Nfhs  ntg;gKWjypy; gq;fspg;Gr; 

		  nra;Ak;

	 	 epyj;jb ePu; { ePu; tsq;fs; mOf;fhf;fy;  { khriljy; 				    5pts

	 	 nghwpapay; { jpl;lkpl;lg;gl;l Kiwapy; fopTfis mfw;wy;

	 	 gilfshf fopTfs; gutg;gLk;.

	 	 ,Wf;fkhf neUf;fg;gLk; { fdtsT ngUksT Fiwf;fg;gLk;

	 	 fopTfs; kz;zpdhy; %lg;gLk;.

	 	 fopTfs; gpupe;jopf;fg;gLk;

	 	 capupaYf;Fupa

	 	 ,urhadtpay; nrad;KiwfSf;$lhf

													             7pts
											           nkhj;jk; 40pts x 2.5 
												            =100 Gs;spfs;
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

												            gFjp B - fl;Liu

tpdh ,y:(05)

		  1.  ( ngUk;ghyhd ) nehjpaq;fs; Nfhsg; Gujq;fs; MFk;.

		  2.	 ,it capupaYf;Fupa Cf;fpfs;

		  3.	 ,it jhf;f tPjj;ij mjpfupf;Fk;

		  4.	 jhf;fq;fspd; Vtw;rf;jpiaf; Fiwg;gjd; %yk;

		  5.	 ( ngUk;ghyhd ) nehjpaq;fs; ntg;gkhWkpay;G nfhz;lit / ntg;g czu;jpwDs;sit.	

		  6.	 ,it <w;W tpis nghUl;fspd; 	,ay;Gfs; / jd;ikfis khw;whJ.

		  7.	 ,it fPo;gilf;F (kpfTk;) jdpj;Jtkhdit / fPo;gilj; jdpj;Jtkhdit.

		  8.	 ngUk;ghyhd { rpy  Cf;Ftpf;fg;gLk; jhf;fq;fs; kPsf; $bait.

		  9.	 nehjpaj; jhf;ftPjkhdJ (pH> ntg;gepiy> epNuhjpfs; )fPo;g;gilr; nrwpT { nehjpar; nrwpT 

			   vd;gtw;why; ghjpf;fg;gLk;.

		  10.	,it jhf;fj;jpd; NghJ gad;gLj;jg;gLtjpy;iy / ,it kPz;Lk; gad;gLj;jg;glyhk; / 		

			   khw;wj;jpw;F cl;gLtjpy;iy.

		  11.	 ,it jhf;fk; eilngWk; ( jw;rpwg;ghd ) { nehjpak; fPo;g;gilAld; ,izAk;  capu;g;G 

			   ikaq;fisf; nfhz;lit.

		  12.	rpy nehjpaq;fSf;F ( jhf;fq;fis Cf;Ftpg;gjw;F { njhopw;ghl;Lf;F ) Gujkw;w $Wfs; { 

			   Jizf;fhuzpfs; Njit.

			 

		  (i)		 pH ,d; tpisT

			   1.	 xU Fwpg;gpl;l pH tPr;rpDs; nehjpaq;fs; ( kpfTk; ) tpidj;jpwdhfj; njhopw;gLk;.

			   2.	 kpf cau;thd jhf;ftPjk; eilngWk; pH nehjpaj;jpd; rpwg;G ( cj;jk ) pH MFk;.

			   3.	 rpwg;G pH I tplf; $ba my;yJ Fiwe;j pH khw;wk; nehjpar; nraw;ghl;by; { jhf;f tPjj;jpy; 

				    tPo;r;rpia 	Vw;gLj;Jk;.

			   4.	 ,J ,urhadg; gpizg;Gfspy; khw;wk; Vw;gLtjpdhy; MFk;.

			   5.	 mJ nehjpa fPo;g;gilr; rpf;fy; cUthf;fj;jpy; <LgLk; { jLf;Fk;.

											           KOikahfg; ngauplg;gl;l rupahd tiuglk; (Gs;spfs; 4/0)

j
h
f
;f
t
Pj
k
;

rpwg;G PH

PH
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

																							                     

				    ntg;gepiyapd; tpisT

			   6.	 ntg;gepiy mjpfhpg;ghdJ> %yf;$w;W ,af;fj;ij mjpfupf;fr; nra;Ak;.

			   7.	 vdNt nehjpa %yf;$Wfspd; mirAk; fjp

			   8.	 kw;Wk; fPo;g;gilapd; ,af;fj;ij mjpfupf;fr; nra;Ak;.

			   9.	 nehjpaj;jpd; capu;g;G ikaj;jpdJk;> fPo;g;gil %yf;$WfSf;fpilapyhd 

				    NkhJiffspd; epfo;jfit { ,ilahd NkhJiffisj; J}z;Lk; { mjpfupf;fr; nra;Ak; 

			   10.	mjpfsthd NkhJiffspd; tpisthf { jhf;f tPjj;ijf; $l;Lk; { jhf;fq;fs; 

				    eilngWtjw;fhd tha;g;ig mjpfupf;fr; nra;Ak;.

			   11.	 ,J xU Fwpj;j ngWkhdk; / rpwg;G ( cj;jk ) ntg;gepiy tiu njhlUk;

			   12.	,jw;F mg;ghy; nehjpar;nraw;ghl;by; rLjpahd Fiwnthd;W Vw;gLk; { jhf;ftPjj;jpy; 

				    Vw;gLk; rLjpahd FiwT

			   13.	nehjpak; ,aw;if mfw;wYf;F cs;shtjhy;.

			   14.	Ijurd; gpizg;Gf;fs;>  

			   15.	mad; gpizg;Gf;fs; kw;Wk;

			   16.	 (nehjpaj;jpd; capu;g;G ikaj;jpd; ) Vida typik Fiwe;j ,urhadg; gpizg;Gf;fs; 

				    vd;gd rPu;Fiyf;fg;gLtjdhy;

				    ( 14> 15> 16 Mfpatw;Wf;Fg; gjpyhf 'gpizg;G rPu;Fiyf;fg;gLjy;" vdpd; 01 Gs;sp )

			   17.	 nehjpaj;jpd; capu;g;G ikaj;jpd; tbtj;jpy; khw;wk;

			   18.	epug;Gfpd;w jd;ikia khw;wp

			   19.	 fPo;g;gil %yf;$Wfs; nehjpaj;jpd; capu;g;Gikaj;Jld; ( epug;Gfpd;w Kiwapy; ) 	

				    gpiztij { nehjpa fPo;gilr; rpf;fy; cUthtijj; jLf;Fk;.

			   20.	,J jhf;f tPjj;ijf; Fiwf;Fk;.

											           KOikahfg; ngauplg;gl;l rupahd tiuglk; (Gs;spfs; 4/0)
																								                      

rpwg;G ntg;gepiy

j
h
f
;f
t
Pj
k
;

ntg;gepiy (oC)
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

		

		  1.	 nehjpaj;jpd; capu;g;G ikaj;jpw;fhf fPo;g;gilAld; ( Nju;Tf;Fupa Kiwapy; ) Nghl;bf;Fupa 

			   epNuhjpfs; Nghl;bapLk;.

		  2.	 fPo;g;gilapd; (tbtk; / jd;ikia) xj;jpUg;gjdhy; 

		  3.	 ,jdhy; fpilf;fj;jf;f capu;g;Gikaq;fspd; vz;zpf;if FiwtilAk;.

		  4.	 Nghl;bf;Fupa epNuhjpfspd; ( jhf;fk; mNefkhf ) kPsf;$baJ. 	

		  5	 Nghl;baw;w epNuhjpfs; fPo;g;gil (%yf;$Wfs;) cld; Nghl;bapLtjpy;iy

		  6.	 capu;g;G ikak; jtpu;e;j nehjpaj;jpd; (	 xU gFjp	 ) cld; mit ,ize;J

		  7.	 nehjpaj;jpd; { capu;g;Gikaj;jpd; tbtj;ij khw;Wk; kw;Wk; 

		  8.	 nehjpa fPo;g;gilr; rpf;fy; cUthf;fj;jpw;F capu;g;Gikak; tpidj;jpwd; Fiwe;jjhfptpLk;.{ 

			   nehjpa fPo;g;gilr; rpf;fy; cUthf;fj;ijj; jLf;Fk;.  

																				                    12 + 19 + 08 = 39
																			                    VjhtJ 36 x 4 = 144 Gs;spfs;

																						                      glk;   =  8 Gs;spfs;

																                    	 cr;rg; Gs;spfs;    = 150 Gs;spfs;

							       KOikahfg; ngauplg;gl;l ( 8 - 12 ) rupahd glk; 	= 06 Gs;spfs;

							        gFjpahfg; ngauplg;gl;l ( < 8 ) rupahd glk; 		  = 03 Gs;spfs;

																                ngauplg;glhj glk;   	 =  0					   

											               

Gwj;Njhy;
Nkw;gf;fNkw;Nwhy;

Ntypf;fhw;Gilf;fytpioak; { gil

fl;Lkly;

flw;gQ;Rg;Gilf;fytpioak; { gil

xl;Lf;fytpioak; { ty;YUf;fytpioak;

,iytha;

fPo;g;gf;fNkw;Nwhy;

fhw;wpilntsp fhtw;fyk;

fydpoak;
cupak;

fho; }
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

		  1.	 ntspg;Gwkhf cs;s gil Nkw;Nwhy; ( ,iyapd; ,U gf;fq;fspYk; { Nkw;gf;f kw;Wk; fPo;gf;f 

			   Nkw;Nwhypy; fhzg;gLk; )

		  2.	 jdpg; gil nfhz;lJ kw;Wk;

		  3.	 Gwj;Njhyhy; #og;gl;lJ

		  4.	 Nkw;Nwhypy; ,iytha;fs; fhzg;gLk;

		  5.	 ,it fhtw;fyq;fshy; #og;gl;lit

		  6.	 ,iyeLtpioak; Gilf;fytpioaf; fyq;fshy; Mf;fg;gl;lJ kw;Wk;

		  7.	 Nkw;gf;f> fPo;g;gf;f Nkw;Nwhy; gilfspw;F ,ilNa fhzg;gLk;

		  8.	 ,iyapd; Nkw;gFjpapy; { Nkw;gf;f Nkw;Nwhypd; ( rw;W ) fPNo

		  9.	 (,iyeLtpioaf;fyk; vdg;gLk;) Ntypf;fhw; gil fhzg;gLk;

		  10.	 ( xd;W my;yJ xd;Wf;F Nkw;gl;l gilfspy; ) ePl;lg;gl;l fyq;fisf; nfhz;lJ

		  11.	 flw;gQ;Rg; gil ( jsu;thf xOq;FgLj;jg;gl;l Gilf;fytpioaf;fyq;fisf; nfhz;l)

		  12.	fhw;wpilntspfSld; { fyj;jpilntspfs;

		  13.	fPo;g;gf;f Nkw;NwhYf;Fk; Ntypf;fhw;gilf;Fk; ,ilNa mike;jpUf;Fk;

		  14.	,iyeLtpioaf; fyq;fs; gr;iraTUtj;ijf; nfhz;lit

		  15.	fho; kw;Wk; cupaj;ijf; nfhz;l  euk;G { fydpioak; { fyd;fl;Lf;fs;

		  16.	euk;G xd;wpdJ ntspg;Gwkhd gil fl;Lkly; gil { fyq;fs; MFk;

		  17.	 ty;YUf;fytpioak; { xl;Lf;fytpioak; ( gpujhd euk;gpd; Nky;> fPo;g; gf;fq;fspy; ) 

			   fhzg;gLk;.

		  njhopy;fs;

		  18.	  Gwj;Njhy; - ePupog;igj; jLf;Fk; { ghJfhg;G

		  19.	 Nkw;Nwhy; - ghJfhg;G

		  20. ,iytha; - thAg; gupkhw;wk; { MtpAapu;g;G

		  21.	flw;gQ;Rg; Gilf;ftpioak; { fhw;wpilntsp - thAf;fspd; gupkhw;wk; { fhw;Wr;Nrkpg;G

		  22. ,iyeLtpioak; { Ntypf;fhy; { flw;gQ;R ,ioak; - xspj;njhFg;G

		  23. euk;G { fyd;fl;L{ fho;{cupak; - flj;jy;

		  24. ty;YUf;fytpioak; { xl;Lf;fytpioak; - jhq;Fjy;.

		  25.	 fhtw;fyq;fs; - thAg;gupkhw;wk; { MtpAApu;g;G fl;Lg;gLj;jy;

																							                       VjhtJ 20

	 	 nty;y %yj;jpy; ,Ue;J nty;yj;jhopf;F cupar;rhW mirAk;. gpujhdkhf Rf;FNuhR cupaj;jpd; 

		  Clhf flj;jg;gLk;

	 1. 	 nty;yk; nea;aupf; Foha;f;F { nea;aupf;Foha; %yq;fSf;F RikNaw;wg;gLk; (%yj;jpd; 

		  ,iyeLtpioaf; fyq;fspy; ,Ue;J Jizf; fyq;fSf;F { ,lkhw;Wk; fyq;fSf;F 

		  nty;yk; RikNaw;wg;gLk;).

	 2.	 capu;g;ghf  { ATP Ig; gad;gLj;jp { mDNrg rf;jpiag; gad;gLj;jp

	 3.	 nrwpTg; gbj;jpwDf;F vjpuhf

	 4.	 (rpy jhtuq;fspy;) Jizf;fyq;fspy; { ,lkhw;Wk; fyq;fspy; ,Ue;J nty;yk; nea;aupf; 

Foha;fspDs; guTk; { cl;nry;Yk;

	 5.	 KjYU ,izg;gpD}lhf { symplast (rpk;gpsh];w;)

	 6.	 ( ,J fiuar;nrwpit mjpfupj;J) nea;aupf;Foha;fspy; ePuOj;jj;ijf; Fiwf;Fk;
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	 7.	 ,jd; tpisthf nea;aupf; FohapDs; ePu; GFk;.

	 8.	 gpurhuzj;jpdhy;

	 9.	 maypy; cs;s fho;f; fyd;fspy; ,Ue;J

	 10.	,J nea;aupf;FohapDs; Neuhd (ePu;epiyapay;) mKf;fj;ijg; gpwg;gpf;Fk; { fl;bnaOg;Gk;.

	 11.	 ,J nea;aupf;Foha; topNa rhW gha;r;riy (nfhz;L nry;yiy) ce;Jk;

	 12.	Fiwe;j mKf;f mOj;jKs;s gpuNjrj;Jf;F

	 13.	jhopapy; Rikapwf;fk; eilngWk;.

	 14. mq;Nf nea;aupf;FohapypUe;J Rf;FNuhR mfw;wg;gLk; NghJ { nty;y %yf;$Wfs; cupaj;jpy; 

,Ue;J (jhopapDs;) guTk;

	 15.	nea;aupf;Foha;fspDs; ePuOj;jk; mjpfupf;Fk;

	 16.	vdNt> ePuhdJ nea;aupf; Fohapy; ,Ue;J maypy; cs;s fho;f; fyd;fSf;F gpurhuzj;jhy; 

efUk;

	 17.	 ,jd; tpisthf nea;aupf;Foha;fspd; (ePu;epiyapay;) mKf;fj;jpy; FiwT Vw;gLk;.

	 18.	%yj;jpy; ,Ue;J jhopf;F mKf;f mOj;jg; gbj;jpwd; xd;W epiyehl;lg;gLk;

	 19.	 mKf;fg; gha;r;ry; fUJNfhs; (,dhy; ,g; nghwpKiw tpsf;fg;gLk;).

 																					                         VjhtJ 16

																						                      20 + 16 = 36
																						                      36 x 4  = 144 Gs;spfs;

																						                      glk;   =  6 Gs;spfs;

																                    	 cr;rg; Gs;spfs;    = 150 Gs;spfs;

tpdh ,y:(07)

			   fhw;W}l;ly; %r;Rtply; %yk; epiwNtw;wg;gLfpd;wJ ,J 

		  1.	 Rthrg;igapd; cs;NsAk; ntspNaAk; khwpkhwp eilngWk; tspapd; mirT MFk;.

		  2.	 ,it KiwNa cs;nsLj;jy; { cl;Rthrk; kw;Wk; ntspNaWjy; { ntspr;Rthrk; vd 

			   miof;fg;gLk;.

		  3.	 cs;nsLj;jy; kiw mKf;f %r;Rtply; MFk; { cs;nsLj;jypy; Rthrg;igapDs; tsp

			   ,Of;fg;gLfpd;wJ.

		  4.	 cs;nsLj;jy; capu;g;ghd nrad;Kiw MFk;.

		  5.	 tpyh vd;Gj; jirfs; { gOtpilj; jirfspd; RUf;fk; kw;Wk; 

		  6.	 gpupnkd;wfl;Lj; (jirfs;)

		  7.	 neQ;riwf;Fopapd; tpupTf;Fj; ,l;Lr; nry;Yk; { neQ;riwf; Fopapd; fdtsit mjpfupf;fr; 

			   nra;Ak;

		  8.	 ,J clyf kw;Wk; RtUf;Fupa Gilr;rt;Tfis ( Rthrg;igia #oTs;s ) xd;wd; kPnjhd;W 

			   tOf;fr; nra;Ak;

		  9.	 Rthrg;igf; fstsT mjpfupg;G

		  10.	tpisthf Rthrg;igapDs; mKf;fk; FiwtilAk; ( ntspNaAs;s tsp njhlu;ghf) 

		  11.	 tspkz;lyj;Jf;Fk; Rthrg;igf;Fk; ,ilNa mKf;fg;gbj;jpwd; xd;W Njhw;Wtpf;fg;gly;

		  12.	 ( cau; mKf;fKs;s ) tspkz;lyj;jpy; ,Ue;J ( jho; mKf;fKs;s ) Rthrg;igf;F tsp nry;Yk;

		  13.	ntspNaWjy; ke;jkhd nrad;Kiw xd;whFk;

		  14.	tpyh vd;Gj; jirfs; { gOtpilj; jirfs; kw;Wk;  

		  15. gpupnkd;wfL jsu;tilAk;.

		  16.	neQ;riwf; Fopapd; fdtsT Fiwf;fg;gLk;
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		  17.	 tpisthf> Rthrg;igapDs; mKf;fk; mjpfupf;Fk;

		  18.	Rthrg;igapDs; ,Ue;J ntspNa tspia ce;Jk;

		  19.	 nraw;ghL mjpfupf;Fk; NghJ ( clw;gapw;rpapd; NghJ ) { Mokhd Rthj;jpd; NghJ Nkyjpfj; 	

			   jirfs; ( fOj;J> gpw;Gw kw;Wk; khu;gpYs;s ) gad;gLj;jg;gLk; { <LgLk;.

		  20.	neQ;riwf; Fopapd; fdtsit NkYk; mjpfupg;gjw;F

		

		  1.	 %r;R tply; ,r;irapy; nghwpKiwapd; %yk; fl;Lg;gLj;jg;gLk;

		  2.	 ePs;tisa ikatpioak; ( %isapd; mbapy; cs;s ) gpujhd %r;Rtply; rPuhf;Fk; ikak; 

			   MFk;.

		  3.	 ( ,r; nrad;Kiwia rPuhf;Ftjpy; ) vjpu;g; gpd;D}l;ly; nghwpKiw xd;W <LgLk;

		  4.	 cs;nsLj;jypd; NghJ> czupfs; { thq;fpfs; Rthrg;ig ,OgLtij fz;lwpAk; kw;Wk;

		  5.	 ePs;tisa ikatpioaj;jpw;F euk;Gf; fzj;jhf;Ffis mDg;Gk;.

		  6.	 NkYk; cs;nsLj;jy; epNuhjpf;fg;gLk;

		  7.	 ,J Rthrg;igapd; kpif tpupitj; jLf;Fk;.

		  8.	 FUjpapy; cs;s cau; CO2 ( FUjpapy; ) pH If; Fiwf;Fk;. 

		  9.	 ePs;tisaika tpioaj;jpy; cs;s czupfs; { ,urhadthq;fpfs;  kw;Wk;

		  10.	gpujhd FUjpf;fyd;fspy; { ehbfs; kw;Wk; ngUehbfspy;  pH khw;wk; fz;lwpag;gLk;.

		  11.	 ePs;tisa ikatpioak; Moj;ij 

		  12.	%r;Rtply; tPjj;ij mjpfupf;fr; nra;Ak;

		  13.	Nkyjpf CO2 ntspNaw;wg;gLk; tiu

		  14.	ntspNaWk; tspapy; { ntspr; Rthrk; Clhf 

		  15.	FUjp pH rhjhuz ngWkhdj;ij { 7.4I milAk;

		  16.	 (FUjpapy;) O2 nrwpT kpff; Fiwthf tUk; NghJ xl;rprd; czupfs; 	

		  17.	 ngUehbapy; cs;sit kw;Wk; 

		  18.	rpuR ehbfspy;

		  19.	  %r;Rtply; tPjj;ij mjpfupg;gjw;fhf ePs;tisa ikatpoaj;jpw;F fzj;jhf;fq;fisf; 

			   flj;Jk;.	

		  20.	tNuhypapd; ghyj;jpy; cs;s Nkyjpfkhd euk;Gr; Rw;Wf;fs; %yKk; %r;rtply; rPuhf;fk; 

			   Nkw;nfhs;sg;gLk;.

																								                          20 + 20 = 40
																			                   VjhtJ 38 x 4 = 152 Gs;spfs;

																                    	 cr;rg; Gs;spfs;  = 150 Gs;spfs;

tpdh ,y:(08)

	 	 1.	 gd;kbaTz;ik vd;gJ fU xd;wpy; ,uz;Lf;F Nkw;gl;l (G+uzkhd) mikg;nghj;j 

			   epw%u;j;jj;njhFjpfs; fhzg;gly; MFk;.

		  2. 	 ,J jhtu ,dtpUj;jpapy; gutyhf gad;gLj;jg;gLfpwJ. 

		  3. 	 jhtu mq;fq;fspd; gUkid mjpfupg;gjw;F / ,uhl;rr tpisTf;F gad;gLj;jg;gLk; 

		  4. 	 mjpfupf;fg;gl;l  vz;zpf;ifapyhd guk;giuayFg; gpujpfshy; Vw;gLj;jg;gLk;. 

		  5. 	 tpisthf Fiwtile;j fUf;fl;Lk; jd;ik { tsk;

		  6. 	 xLq;fw;gpupT tOf;fspdhy; Vw;gLk;. 
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		  12. 	[PNdhk; { guk;giuayF njhFg;G ,ul;bg;giltjdhy; 

		  13. 	jhq;fy; tpisit J}z;Lk; 

		  14. 	thd;tif vjpUUf;fspd; Nkyjpfkhd gpujpfshy; jPq;fhd vjpUUf;fs; kiwf;fg;gLtjhy;. 

		  15. 	jpupgile;j guk;giuayFfspd; gpujpfs; gd;Kfg;gLj;jg;gl;l nraw;ghl;bid mDkjpf;Fk;. 

		  16.	,ul;bg;gile;j guk;giuayFr; Nrhbfspy; xd;W tpfhukile;J.

		  17.	 mj;jpahtrpa njhopy;fSld; rkurkhfhkNy ( cld;glhkNy ) xU Gjpa njhopiyg; 

			   ngw;Wf;nfhs;Sk;.

		  18.	,J gy;ypdEf epiyia mjpfupf;fr; nra;Ak;. 

		  19. 	,J tPupaj;ij mjpfupf;Fk;. 

		  20. cjhuzk; : Nrhsk; { cUisf;fpoq;F { my;gy;gh (alfalfa)
		  21.	,J cw;gj;jpj;juj;ij Nkk;gLj;Jk; 

		  22.	(caph; kw;Wk; capupyp ) jifg;Gf;fSf;fhd rfpg;Gjpwd; mjpfupf;Fk;. 

	

	 	 1.	 G+r;rpf;F rfpg;Gj; jd;ikAs;s gapu;fspd; tpUj;jp ,yf;fw;w g+r;rpfSf;F jPq;if 

			   Vw;gLj;jf;$Lk; 

		  2.	 GM gapu;fspy; cw;gj;jp nra;ag;gl;l eQ;R / njhl;rpd; jw;nrayhf cs;nsLf;fg;gLtjhy;.

		  3.	 Vnddpy; kfue;jkzpapy; njhl;rpd; gutiyile;J. 

		  4.	 gapu;j; jhtuky;yhj jhtuq;fspy; itg;gplg;gLk; (mjidg; G+r;rpfs;  czthff; nfhs;Sk; 

			   NghJ)

		  5.	 mad;kfue;jr; Nru;ifahdJ jpUj;jpa kugZit mNj gapupd; GM my;yhj NtW 

			   tUf;fq;fSf;F ,lkhw;Wk;.

		  6.	 Nrjd / GM my;yhj gapu;r; nra;ifiaAk; njhw;wr; nra;Ak;.  

	 	 7.	 gapupd; thd;tif cwtpdu;fisAk;

		  8.	 G+r;rpfSf;F vjpg;Gs;s GM gapu;fis g+r;rpfs; cz;gjdhy; g+r;rpfs; ,wf;Fk;.

		  9.	 #oy; rkkpd;ikia Vw;gLj;Jk; 

		  10.	 (fisnfhy;ypfSf;Fk;  rfpg;Gj; jd;ikAs;s gapu;fspd; cgNahfk;) kpif fisfis 

			   Njhw;Wtpf;Fk; 

		  11.	 mit g+z;Lf; nfhy;ypfSf;F rfpg;Gj;jd;ik cilait { g+z;L nfhy;ypfshy; 

			   mtw;iwf; fl;Lg;gLj;j KbahJ. 

		  12.	guk;giuayF khrhf;fj;ij Vw;gLj;Jk; { ,aw;ifahf tsUk; jhtuq;fSf;F me;epa 	

			   guk;giuayFfisg; gutr; nra;Ak;. 

		  13.	 (G+z;L nfhy;ypfSf;F rfpg;Gj; jd;ikiaAs;s gapu;fspd; cgNahfk;) G+z;L nfhy;ypfspd; 

			   kpifghtidia  mjpfupf;fyhk;.

 		  14.	 ( GM gapu;fspd; tpUj;jp ) GM gapu;fspd; Ml;rpf;F ,l;Lr; nry;Yk; / 
			   tu;f;fq;fspd; kl;Lg;gLj;jg;gl;l gad;ghL { gapu;gy;tifikia Fiwtilar; nra;Ak; { 

			   xLf;Fk;

		  15.	,jd; tpisthf #oypay; jhf;fq;fSf;F Fiwthd rfpg;Gj;jd;ik Vw;gLk;. 

		  16.	xU jdpj;j #oypaYf;Ff;Fupa epfo;T KOg;gapu;r; nra;if epyq;fis mopf;fyhk;

		  17.	 tpisthf czTg; gw;whf;Fiw Vw;gLk;

 		  18.	gapupd; [Pd; / guk;giuayF nghJf;$l;by; ,Ue;J { (gene pool)guk;giuayF 

			   ,of;fg;glYf;F  ,l;Lr;nry;Yk;.														             22 + 18 = 40
																			                   VjhtJ 38 x 4 = 152 Gs;spfs;

																                    	 cr;rg; Gs;spfs;  = 150 Gs;spfs;
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tpdh ,y:(09)

		  1.	 jw;fhypfkhfNth my;yJ epue;jukhfNth ePu; Njq;Fjy; <uepyq;fs;  MFk;.

		  2.	 njhlu;Ggl;l jhtuq;fs; kw;Wk; tpyq;FfSld;

		  3.	 MWfSk; mUtpfSk; 

		  4.	 <ukhd cau; epyq;fspy; cw;gj;jpahFk; 

		  5.	 mit gy;yhz;Lf;Fupad kw;Wk;

		  6.	 cyu;tyaj;jpy; cs;sit gUtj;jpw;Fupait 

		  7.	 XLk; ePupy; / MWfs; kw;Wk;  mUtpfspy; jhtutu;f;fk; { jhtuq;fs; ,Ug;gJ mupJ { 

			   fhzg;glhJ

		  8.	 Nrw;W epyk; kw;Wk; mlu;Nrw;W fhLfs;

		  9.	 jho; - epyg;gFjpfshd 

		  10.	Mw;wpypUe;J  tUk; Nkw;gug;G XLk; ePu; { nts;s ePupD}lhfg; ngw;Wf; nfhs;Sk;. 

		  11.	 kw;Wk; epyj;jbePu;f; frpT	

	       12. epyf;fup kw;Wk; 

		  13. 	fspkz;izAk; (ePu;Njq;Fk; xl;Lk; jd;ik nfhz;l ) nfhz;bUf;Fk;

		  14.	ePu;g;gwitfs; / kPd; / mk;gpgpahf;fs; { mNef tpyq;fSf;F thoplj;ij toq;Fk;.

		  15.	jhtu ,dq;fshtd Colocasia ,dq;fs;/ Aponogeton ,dq;fs; / ehzy;fs; 

		  16.	tpy;Yfs; 

		  17.	 ePu; Njf;fq;fspd; nts;sr; rkntspfs; 

		  18.	 (Ml;rpahd jhtuth;f;fq;fshf) Gw;fSk; / Gy; Nghd;w jhtuq;fSk;

		  19.	 tpNrlkhf ahidfSf;F kw;Wk; 

		  20.	gwitfSf;F Kf;fpaj;JtkhdJ

		  21. ePu; Njf;fq;fs; 

		  22.	kdpjdhy; Mf;fg;gl;lit kw;Wk; 

		  23.	gpujhdkhf jho;epy cyu;tyaj;jpy; gue;Js;siJ 

		  24.(RahjPdkhf kpjf;Fk;) Mf;fpukpf;Fk; me;epa jhtu ,dq;fs; fhzg;gLk;. 

		  1.	 ( fopTePupD}lhf ) Nehahf;fpfshy; ePu;epiyfs; njhw;WjYf;F cs;shFk; 

		  2.	 neUg;Gf; fha;r;ry; 

		  3.	 nfhyuh { the;jpNgjp

		  4.	 fopr;ry; / tapw;WisT (tapw;Nwhl;lk;) Nghd;wd Vw;glyhk;

		  5.	 fopT ePupy; ePu;epiyfspd; ,urhad khrhf;fk; / ,urhadq;fshy; khrhf;fy; 

		  6.	 rpy ,urhadq;fs; capu;g;gbapwf;fj;jpw;F jilahdit { capu;g;gbapwf;fk; epfohJ

		  7.	 fopT ePupy; cs;s Nkyjpf iej;jpNuw;Wf;fSk; kw;Wk;

		  8.	 nghRg;Ngw;Wf;fSk;

		  9.	 ew;Nghrizahf;fj;ij Vw;gLj;Jk; 

		  10.	,jd; tpisthf Nkyjpf my;fhf;fspd; tsu;r;rpAk; 

		  11.	 raNdhgw;wPupah tsu;r;rpAk; Vw;gLk;

		  12.	,J my;fh kyu;jy; vdg;gLk;

		  13.	rpy raNdhgw;wPupahf;fs; njhl;rpd;fis { eQ;Rfis cUthf;Fk; 
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		  14.	my;fh kyu;jyhy; xl;rprd; twpjhd (Fiwthd)  gpuNjrq;fs;{ BOD mjpfupf;Fk;

		  15.	kPd;fspd; / NtW ePu;tho; ,dq;fspd; Fbj;njhifapy;  ngUksT Fiwit Vw;gLj;Jk;.

		  16. ,J Ju;ehw;wk; { kzj;ijAk; Vw;gLj;Jk;

																						                      24 + 16 = 40
																			                   VjhtJ 38 x 4 = 152 Gs;spfs;

																                    	 cr;rg; Gs;spfs;  = 150 Gs;spfs;

tpdh ,y:(10)

		  1.	 ,J $u;g;Gf; nfhs;iffspy; xd;whFk;.

		  2.	 lhu;tpd; - ty]; ,dhy; Kd;itf;fg;gl;lJ. 

			   ,f;nfhs;if lhu;tpd; ,dhy; Mf;fg;gl;l gpd;tUk; mtjhdpg;Gfspd; mbg;gilapdhy; MdJ 

		  3.	 xt;nthU ,dKk; mit thOk; #oypdhy; jhq;ff;$basit tpl mjpf vr;rq;fis 			 

		  cUthf;fpd;wd. / kpif cw;gj;jp 	

		  4.	 (jdpad;fspd; ) Fbj;njhif { xU ,dk; ,ay;Gfspy; { mtw;wpdJ jiyKiwAupikailAk; 

			   ,ay;GfSf;fpilapy; NtWgLk; /mq;F khwy; cz;L

			   ,aw;ifj; Nju;Tr; nrad;Kiwia tpsf;Ftjw;F Nkw;gb mtjhdpg;Gf;fs; lhu;tpd; ,dhy; 

			   gpd;tUkhW 	 tpsf;fkspf;fg;gl;ld  

		  5.	 xU Fbj;njhifapd; rpy (jiyKiwAupikaile;j ) gz;Gfs; { ,ay;Gfs; rpwg;ghd 			 

		  gpioj;jYf;Fupa Mw;wy; kw;Wk;

		  6.	 rpwg;ghd ,dg;ngUf;fk; vd;gtw;iw ntspf;fhl;Lk;.

		  7.	 Nghl;bapy; (Vidatw;Wld;) mit ntw;wpaile;jit

		  8.	 ,t;thwhd rhjfkhd ,ay;Gfisf; nfhz;l jdpad;fs; / Nghl;bapy; ntw;wpailgit 

			   gpioj;J mjpfsT vr;rq;fis (Vidatw;wpYk; ghu;f;f) cUthf;Fk; { jf;fd gpioj;jy; 		

	 9.	 ,jdhy; me;jf; Fbj;njhifapy; ngUksT rhjfkhd ,ay;Gfis (gpioj;jYf;Fk; 

			   ,dg;ngUf;fj;Jf;Fkhd) Nkk;gLj;Jk; (gy re;jjpfspd; Clhf gbg;gbahf ,lk; ngWk;)

		  	 gpioj;jYf;Fk; ,dg;ngUf;fj;Jf;Fkhd rpy rhjfkhd ,ay;Gfshtd. 

		  10.	,iu nfstpfsplkpUe;J jg;gpj;jy; / ghJfhg;G 

		  11.	 ngsjPf { jifg;G epiyikikfis rfpj;jy;

		  12.	czitg; ngw;Wf; nfhs;Sjypy; ( ntw;wpailAk; ) 

		  13.	Neha;fspw;nfjpuhd vjpu;g;gpay;G 

		  14.	 ( cau; ) fUf;fl;LjyilAk; epfo;jfT

		  15.	 ( mjpf ) vz;zpf;ifapy; vr;rq;fs; cUthFk;.

		  16.	rhjfkhd ,ay;Gfs; ,aw;ifahfNt njupT nra;ag;gLk; / ,aw;ifj;Nju;T

																							                       VjhtJ 14 pts
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,yq;ifg; guPl;irj; jpizf;fk; me;juq;fkhdJ

		  1.	 rf;jpg;ghjPL vd;gJ xU Fwpg;gpl;l tpyq;F xd;wpdhy; cs;nsLf;fg;gLk; rf;jpapd; mstpw;F 

			   vjpuhf nrytopf;fg;gLk; rf;jpapd; msitf; Fwpf;Fk;  ,Ug;G epiy  ( Balance Sheet ) { 
			   Ie;njhif

		  2.	 rf;jpg;ghjPl;bd; mbg;gil khjpup C=M+U+F+P ,q;F> 

		  3.	 C = cs;nsLf;fg;gl;l czT %yq;fspYs;s rf;jpapd; cs;slf;fk;. 

		  4.	 M =mDNrg nraw;ghLfspw;fhd rf;jpr; nrytPL 	

		  5	 U = rpWePu; ,og;Gld; njhlu;G gl;l rf;jp

		  6.	 F = kyk; fopj;jYld; njhlu;Ggl;l rf;jp 

		  7.	 P = cw;gj;jpAld; { tsu;r;rp kw;Wk; tpUj;jpAld; njhlu;Ggl;l rf;jp 

		  8.	 rf;jpg; ghjPl;by; cs;nsLf;fg;gLk; cztpYs;s rf;jp cs;slf;fkhdJ> nrytopf;fg;gLk; 	

			   rf;jpAld; xg;gplg;gLfpd;wJ. 

		  9.	 mDNrgj;jpw;Fk; fopj;jYf;Fk; fpilf;Fk; rf;jpf;Fk; nrytopf;fg;gLk; rf;jpf;Fk; 			 

			   ,ilNaahd rf;jp NtWghL MdJ 

		  10.	cw;gj;jpf;Fk; { tsu;r;rp> ,dg;ngUf;fj;jpw;Fk; fpilf;fg;ngWk;

		  11.	 Ma;T $lk; kw;Wk;  fsj;jpy; Nkw;nfhs;sg;gLk; rf;jp mstPLfspd; mbg;gilapy; xt;nthU 

			   tpyq;Ff;Fk; rf;jpg;ghjPl;ilf; fzpg;gpl KbAk;									         VjhtJ 11

		

		  1.	 ,it cl;gjpj;jypd; gpd;du; Njhd;Wk; Kisaj;jpw;Fg; Gwk;ghd nkd;rt;Tfs; MFk;

		  2.	 ,J Kisa { Kjpu; %yTUtpd; Nkyjpf tpUj;jpf;F xU capu; Mjhuj; njhFjpia 

			   toq;Ffpd;wJ.

		  3.	 NfhupNahd;

		  4.	 #y;tpj;jfj;jpYs;s Kisaj;jpd; gpujhd ghfk; MFk;.

		  5.	 NfhupNahd; Kisak; { Kjpu;%yTUit jhapd; epu;g;gPldj; J}z;lw;NgWfspy; ,Ue;J 

			   ghJfhf;fpd;wJ. kw;Wk;

		  6.	 hCG XNkhid cw;gj;jpahf;Ffpd;wJ.

		  7.	 mkpdpad;

		  8.	 Kisak; { Kjpu;%yTUitr; #o;e;Js;s ghJfhg;G nkd;rt;thFk;.

		  9.	 ghapahy; epug;gg;gl;l Fopiaj; Njhw;Wtpf;Fk;

		  10.	mjpu;r;rp cwpQ;rpahfr; nraw;gLk;

		  11.	 cyu;jiyj; jLf;Fk;

		  12.	fUT+z; ig

		  13.	FUjpf; fyq;fshf tUk; fyq;fSf;Fg; gq;fspg;G nra;Ak; 

		  14.	Kjpu;%yTUtpd; <uy; nghWg;Ngw;Fk; tiu

		  15.	fUT+z;ig Kjyhd %yTapu;f;fyq;fspd; Njhw;Wtha; MFk;. ( mJ tpUj;jpailAk; 

			   rddpfis Nehf;fp efUk; )

			   ( mye;Njhap fUT+z; igapd; rpwpa ( ntspNehf;fpa ) igaply; MFk;. 

			   FUjp cUthf;fk; { FUjpia cw;gj;jp nra;Ak; Muk;gj; jhdkhf nrayhw;Wk; 	

			   rpWePu;g;ig tpUj;jpAld; njhlu;ghdJ.)

																						                      VjhtJ 13 pts
																						                      14 + 11 + 13 = 38
																			                   VjhtJ 38 x 4 = 152 Gs;spfs;

																                    	 cr;rg; Gs;spfs;  = 150 Gs;spfs;




