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[3 jk mssgqj n,kak

„j úoHdj - II  m;%h

ms<s;=re i|yd u. fmkaùu  

A  fldgi - jHqy.; rpkd 

1. (A) (i)	 my; i|yka nyqwjhúl ixfhda.j, ;ekqï tallh$ tall wKqj i|yka lrkak'

 	 (a)	 fi,shqf,daia 	 -      ÷  .aÆfldaia

	 (b)	 fmlaáka 	 -      ÷	 .e,elafgdhqfrdksla wï,h 

	 (c)	 bkshq,Ska	 -      ÷  mDlafgdaia 

	 (d)	 .a,hsfldcka	 -      ÷  .aÆfldaia 				           ^,l=Kq 4 × 2&        

	

      (ii)	 by; i|yka lr we;s a - d ixfhda. w;˙ka jHQyuh lD;Hh yd ixÑ; lD;Hh bgqlrk

	 ixfhda. folla ne.ska i|yka lrkak'  

	 jHQyuh   -	 ÷   fi,shqf,daia 

			   ÷   fmlaáka 

	 ixÑ;     -	 ÷   bkshq,Ska			          

	 	 	 ÷   .a,hsfldcka				      	        ^,l=Kq 4 × 2&	

        	 			 

     (iii)	 fm%daàkj, ;ekqï tall wKqfõ fmd≥ jHqy iQ;%h ,shd olajkak'

				  
C

  R

 H

 COOHNH2

				               ^,l=Kq 1 × 2&

       (iv)	 úoHd.drfha° fm%daàk y∫kd .ekSug is≥ lrk ir, m¯ÈKhla kï lr" tys mshjr

	 wkqms<sfj,ska i|yka lrkak'

	 ÷  nhshqfrÜ m¯laIdj 

	 ÷  fm%daàk ødjKhl$ wj,ïnkhl 2ml m¯ÈK k<hlg f.k 5% KOH / NaOH iudk 

	    m˙udjla oud" 

        	 ÷  1% CuSO4  ìx≥ 2la tla l< úg'

	 ÷  ødjKh oïmdg jQfha kï fm%daàka we;s nj ks.ukh l< yelsh'	        ^,l=Kq 4 × 2&

	    	 	      	

      (v) (a)  ffi,Sh iels,a, iE° we;s ixrpl ;=k i|yka lrkak'

		  ÷  Èqø kd,sld

		  ÷  welaáka iQ;%sld$ Èqø iQ;%sld

		  ÷  w;rue† iQ;%sld 						                     ^,l=Kq 3 × 2& 	

          (b)  ffi,Sh iels,af,a lD;Hhka ;=kla i|yka lrkak' 

		  ÷  ffi, ma,diauhg ikaOdrKh ,nd °u' 

		  ÷  ^ksYaÑ; ia:dkj,& bkaøhsld r|jd ;nd .ekSu'$ wj,ïnkh ls¯u'

		  ÷  ffi, ma,diaóh p,k$ ffi, ma,diaóh ixirKh 

		  ÷  wjYH úg bkaøhsld$ jr®K foay p,kh ls¯u'

		  ÷  ffi,hg yevhla ,nd °u' 						        ´kEu 3la 

												                       ^,l=Kq 3 × 2&

- 2 - 



 	 (c)   i;a;aj ffi,hl úNdckfha ° ffi,Sh iels,a, u.ska bgq lrk lD;Hhka folla 

		  ,shkak'

		  ÷  úNdck lr®l=j iE°u' ^Èqø kd,sld u.ska&

		  ÷  fNaok we,sh ;ekSu' ^Èqø iQ;%sld u.ska&			           ^,l=Kq 2 × 2&

     ÷   my; rEmfha ±lafjkafka ñksia foayfha mj;sk mglhl rEm igykls'

    ^B)	 (i) isg (iv) olajd m%Yak fuu rEmh u; mokï fõ' 

	 a c

b

 
	

  

                  

          (i)	  by; rEm igyfka ±lafjk mglh l=ula o@ 

	  ÷  w¯h, mglh$ ,sys,a iïnkaOl mglh 				            ^,l=Kq 1 × 2&	

       (ii)   a, b, c  f,i ,l=Kq lr we;s jHqyhka kï lrkak' 	         

	  a 	fld,ecka ;ka;=$ iq≥ ;ka;=

	  b 	ly ;ka;=$ b,diaáka ;ka;=

	  c  	mQrlh 								                 ^,l=Kq 3 ×2&	

      (iii)  ^B) (i) ys Tn y∫kd.;a mglh ñksia foayfha mj;sk úfYaIs; ia:dkhla kï lrkak' 	

	  ÷  wdydr udr®.fha Yaf,aIau,lh$ wdydr udr®.fha wO(Yaf,aIau,lh$ ifï pr®uh  

	 	 	 	 	 	 	 	 	 	         ^,l=Kq 1 × 2&

	 	

      (iv)	  ^B)(i) ys Tn y∫kd.;a mglfha wvx.= ffi, jr®. ;=kla kï lr" tajdfha m%Odk lD;Hhla 

	  ne.ska i|yka lrkak' 

	    ffi, jr®.h 	      	        m%Odk lD;Hh 	  

	  ÷ 	l=U ffi, 		  fym˙ka i%djh ls¯u$ ysiageóka i%djh ls¯u  

	  ÷ 	;ka;= ffi, 		  ;ka;=$ mQrlh i%djh ls¯u 

	  ÷ 	uyd NlaIdKq		  NlaIffi,sl;djh 

	  ÷ 	fïo ffi, 		  fïo ixÑ; ls¯u 

	  ÷ 	uD≥ia:r ffi, 		  fjk;a ffi, njg úfNaokh ùu	       ´kEu ^3 + 3)la

									                          ^,l=Kq 6 × 2&

	

      (v)	  Ydl úNdcl ffi,hl olakg ,efnk jHqyd;aul ,laIK ;=kla i|yka lrkak'

	  ÷  iu úYalïNsl ffi, ùu' 

	  ÷  ;=kS$m%d:ñl ffi, ì;a;s mej;Su' 

	  ÷  úYd, kHIaá ;sîu' 

	  ÷  >k ffi, ma,diauhla ;sîu' 

	  ÷  úfNaokh fkdjQ ffi, ùu'

	  ÷  hqI ˙la;l ke;sùu'$ ffi, ma,diaufhka ms¯ mej;Su'	                      ´kEu 3la

                                                                                                 ^,l=Kq 3 × 2&
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      (vi)	 Ydl foayhl olakg ,efnk ,s.akSN+; ffi, iys; ia:ßr mgl kï lrkak'

	 ÷ 	 oDvia:r

 	 ÷ 	 ffY,u 

	 ÷ 	 maf,dahu						                        	 ^,l=Kq 3 × 2&	

    (C) (i)	 m˙jD;a;sh hkqfjka y∫kajkafka l=ula o@ 

	 ÷  „ùka ;=< is≥jk ishÆ u ridhksl l%shdj,sj, iuia;hhs' 	                   ^,l=Kq 1 × 2& 

   •  my; ±lafjkafka tla;rd Ydlhl is≥jk m˙jD;a;Sh l%shdj,shl rEm igykls' (ii) isg (v) olajd 

       m%Yak fldgia tu rEm igyk u; mokï fõ'

			 

  x

y

b 
(4C)

d 
(4C)

d 
(4C)

2 PGA
(3C)
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NADPH 

NADPH 

ADP 

ATP 

f
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2
 

   e + CO
2
 

Q

R

NADP 
+ 

NADP 
+ 

	

      (ii)	 by; m˙jD;a;Sh l%shdj,sh yd th is≥jk Ydlhla kï lrkak' 			           

	 ÷ l%shdj,sh  -   C4  m%NdixYaf,aIKh$ C4  m%NdixYaf,aIK hdka;%Kh  

	 ÷ Ydlh      -   Saccharum/ Zea mays  		  	       	          ^,l=Kq 2 × 2&	

        

      (iii)	 a, b, d, e, f f,i ±lafjk ixfhda. iy x, y f,i ±lafjk tkaihsu kï lrkak'	         

	 a 	 fmdiafmd Bfkda,a mhsrefõÜ$ PEP 		 b    Tlaif,da weisfÜÜ$ Tlaif,da weisála 

							            	      wï,h (OAA)

	 d 	 uef,aÜ				       	 e     mhsrefõÜ 

	 f 	 RUBP 				         	 x    PEP  ldfndlaisf,aia

	 y   RUBP ldfndlaisf,aia  		      	                  			  ^,l=Kq 7 × 2&                 

	

        (iv)	 Q iy R f,i y∫kajd we;s ffi, kï lrkak'				            

	 Q  m;% uOH ffi,   

	 R  l,dm fldmq ffi,    				             	                           ^,l=Kq 2 × 2&	

	             				           			        ^uqΩ ,l=Kq 50 × 2 = 100&	
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2. (A)(i)(a) 	 „ùka jr®.SlrKh hkq l=ula o@ 

				    ÷  fmd≥ ^.;s& ,laIKj,g wkqj „ùka ldKavj,g ieliSu' 	         ^,l=Kq 1 × 2&

											                   

    		  (b)	 lD;%su jr®.SlrKfha yd iajdNdúl jr®.SlrKfha m%Odk fjki i|yka lrkak' 

				    ÷  iajdNdúl jr®.SlrKfha ° „ùkaf.a m˙Kdñl nkaOq;d ms<sn|j i,lkq ,nk w;r"  

				       lD;s%u jr®.SlrKfha° th ie,ls,a,g fkd.efka' 		          ^,l=Kq 1 × 2&

		  (c)	 jr®;udk jr®.SlrK moaO;sh mokï ù we;s ksr®Kdhl ;=kla kï lrkak'

	 ÷  jeo.;a cdkj, DNA  NIau wkqms<sfj< 

	 ÷  uhsgfldkaä%h DNA
	 ÷  r RNAj, NIau wkqms<sfj< 	

	 ÷  nyq, fm%daàkj, weuhsfkda wï, wkqms<sfj< 

	 ÷  ffi,Sh ix>glj, wKql jHqyh		  	                      ´kEu 3la 

                                                                                                 ^,l=Kq 3 × 2&

	

	 (ii)		 jr®;udk jr®.SlrK moaO;shg wkqj my; ±lafjk „ù .K wh;a jk wêrdcOdks kï 

				    lrkak' 

				    (a) Marchantia	                ÷   bhqle˙hd (Eukarya)
				    (b) Methanobactetium  	  ÷   wdlshd (Archea)			               ^,l=Kq 2 × 2&

 

      (iii)    fuu m%Yakh my; olajd we;s „ù ldKav u; mokï fõ' 

		  	 	 ÷ bkafilagd (Insecta)
	 ÷	 fiiafgdavd (Cestoda)
	 ÷	 uefï,shd (Mammalia)
	 ÷	 fudfkdfldá,sfvdfka (Mononcotyledonae)
	 ÷	 vhsfldá,sfvdfka (Dicotyledonae)
	 ÷	 l%iafÜIshd (Crustacea)
	 ÷	 fldkaä%la;sfhaia (Chondrichthyes)
	 ÷	 fgfrdµhsgd (Pteroophyta)
	 	    	 my; olajd we;s ,ÈKh$ ,ÈK ixl,kh fmkakqï lrk „ú ldKavh by; ° we;s 

				    ,ehsia;=fjka f;dard b†˙fhka i|yka lrkak'

(a)	 Èqø wx.=,sld iys; WÉpr®uhla ;sîu  		       fiiafgdavd

(b)	 y˙; .%ka:ß yd iamr®Yl hq.,a 2la iys; ùu		       l%iafÜIshd

(c) 	 Wo¯h yDoh yd tal ixirKh  			        fldkaä%la;sfhaia

(d)	 iafkayi%dù .%ka:ß iys; iu 			       	      uefï,shd

(e)	 újD; ikd, l,dm ;sîu				         vhsfldá,sfvdfka 

(f) 	 m˙mqIamh iys; ;%s wxl mqIam ±¯u 		       	      fudfkdfldá,sfvdfka

(g) 	 Yajik jr®Kl rys; reêr ixirK moaO;shla ;sîu         bkafilagd

(h) 	 tal.DyS ckaudkq Ydl ;sîu 			                 fgfrdµhsgd

												                        ^,l=Kq 8 × 2)
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  (B)  fuu m%Yak my; olajd we;s rEm igyka u; mokï fõ'

    		   A C B E D     

	

    (i) by; „ùka w;=˙ka my; i|yka tla tla ,ÈKh olajk „úhd f;dard" wod< ixfla;h

          iy tu „úhd wh;a jk jxYh j.=fõ i|yka lrkak'

	

            

 ,laIKh „ùhdg ° we;s 

ixfla;h 

„ùhd wh;ajk jxYh 

(a)  oxYl fldaIaG ±¯u C iSf,kagfr®gd 

(b)  c, jdyskS moaO;sh ±¯u D tlssfkdfvr®udgd

(c)  fr®;%sldj ±¯u A fudÆiald 

(d)  lhsákSuh nysIaiels,a, ±¯u E wdf;%dfmdavd 

(e)  isΩ ffi, ±¯u B ma,eáfy,añkaf;ia	

	 										                   ^,l=Kq 10 × 2&

	 (ii)  by; B (i) j.=fjys Tn i|yka l< i;a;aj jxY w;=˙ka;
		  (a)   úfYaIs; Yajik wjhj fkdork jxY fudkjd o@

		   	 ÷  iSf,kagfr®gd 

	  		  ÷  ma,eáfy,añkaf;ia						              ^,l=Kq 2 × 2&

		  (b)    nysiai%dù moaO;shla fkdork jxY kï lrkak'	

		    	 ÷ 	iSf,kagfr®gd

				   ÷ 	tlhsfkdvr®fïgd 						              ^,l=Kq 2 × 2&

	
	      (c)  újD; ixirK moaO;shla ork jxY i|yka lrkak

		   ÷ 	fudÆiald  

		   ÷ wdf;%dfmdavd						                       ^,l=Kq 2 × 2&

  (C) (i)   my; i|yka iels,s wdldr olakg ,efnk tla wmDIAGjxYS i;a;aj jxYhla ne.ska i|yka 

	       lrkak' 

	 	 (a) 	 øjia:ß;s iels,a,       -  wek,Svd$ fkufgdavd

	  	 (b)	 wNHka;r iels,a,	 -	  tlhsfkdvr®fïgd$ fudÆiald 		          ^,l=Kq 2 × 2&
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  ÷  my; ±lafjkafka ñksidf.a by< .d;%h iy thg iïnkaO jHqy ±lafjk rEm igykls' 

     (ii) isg (vi) olajd m%Yak fldgia tu rEm igyk u; mokï fõ'

	

(ii) 	 fuu rEm igyfkys a isg e olajd fldgia kï lrkak' 

	 a 	 -	 wÈldiA:ßh 

	 b 	 -	 wxYM,lh

	 c 	 -	 m%.Kavdia:ßh

	 d 	 -	 wkajrdia:ßh

	 e 	 -	 wrdia:ßh	             ^,l=Kq 5 × 2&

(iii) 	mqΩ,a mrdihl p,k ±laùu i|yd m%Odk jYfhka

	 jeo.;a jkafka udkj by< .d;%fha l=uk ikaêh o@	

	 ÷   Wrysia ikaêh				   ^,l=Kq 1 × 2&

(iv) 	ñksia w; u.ska is≥lrk úfYaI .%yK wdldr fol 

      kï lrkak' 

	 ÷   h:d;:H .%yKh

	 ÷	  n, .%yKh 			            ^,l=Kq 2 × 2&

 a

 b

c

d

e

	

(v)  	  by; (iv) ys Tn i|yka lrk ,o .%yK wdldr w;=˙ka my; l%shdldrlïj,° Ndú; 

	        flfrk .%yK wdldrh kï lrkak'

		    (a)  b¢lgqjlska ueiSu   - h;d;:H .%yKh 

 		    (b)  lT we°u            -  n, .%yKh			    	        ^,l=Kq 2 × 2&

	   (vi)   ñksidf.a by< .d;%h" nr tiùu i|yd olajk wkqjr®;k ;=kla i|yka lrkak'

	        ÷  	m%.Kavdia:ßh Yla;su;a ùu

	           ÷	 wia:ßj, we;s ikaOdk mDIaGj,g Yla;su;a fmaYs iïnkaO ù ;sîu

	        ÷	 ,Sjr p,kh ±laúh yels ùu 

	        ÷	 w; Wvql=re yd hál=re l, yels ùu ^W;al=íck yd ksl=íck yelshdj&

	        ÷	 w;a, m<,a ùu 					  

   	        ÷	 wf;ys .%dyl yelshdj  							        ´kEu 3la

 										                ^,l=Kq 3 × 2&

	 (vii)   udkj iels,af,a my; i|yka ikaê iE°ug Rcqju iyNd.s jk wia:ß kï lrkak'	

		      (a)  ue◊la lgq ikaêh       ÷  wrdia:ßh

					    ÷  wú≥r yia; l+r®pdia:ßld

		      (b)  j<Ælr ikaêh  	 ÷  cx>dia:ßh

					    ÷  wkqcx>dia:ßh

					    ÷  ge,ih 			       

									          	        ^,l=Kq 5 × 2&	

	 	 	 		 	 	 	 	         ^,l=Kq 51 × 2 = 102&	

								         	           ^Wm˙u ,l=Kq 100&	
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3.(A) (i)(a) 	 mQáldjla hkq l=ula o@ 

			    •  md,l ffi, follska jg ù we;s jdhq yqjudrej i|yd jeo.;a jk m;% wmspr®ufha 

			        msysá is≥r iys; jHqyh						             ^,l=Kq 1 × 2&

	     

	 (b)  mQáld is≥r jgd we;s ffi, idudkH wmspr®óh ffi,j,ska fjkia jk wdldr folla 

		    i|yka lrkak' 	   	

		    ÷   y˙;,j ;sîu 

	   ÷   ffi, ì;a;s wiudldrj >k ù ;sîu'$ w¯h >kùï ;sîu' 

	   ÷   yevh 							                            ´kEu 2la

                                                                                                 ^,l=Kq 2 × 2&

	 (c)	 Ydl foayhl mQáld yer W;aiafõokh is≥jk fjk;a ia:dk folla ,shkak			 

		    ÷	 WÉpr®uh

	   	  ÷	 jd is≥re  							               ^,l=Kq 2 × 2&

     (ii) (a) 	W;aiafõokfhka Ydlhg ,efnk m%fhdack folla ,shkak' 

	  ÷ 	 Ydl foayh isis,a ls¯u 

	  ÷ 	 Lksc m˙jykh

	  ÷ 	 rfidaoa.ukh$ c,fha Wvql=re m˙jykh

	  ÷ 	 c, wjfYdaIKh 					                          ´kEu 2la 

                                                                                                 ^,l=Kq 2 × 2&

        	 (b)	W;aiafõokh wju lr .ekSu i|yd Ydl olajk wkqjr®;k y;rla ,shkak' 

	 • 	 m;% l=vd ùu$ m;% mDIaGh wvqùu$ m;% CISKùu$ m;% lgq njg m;aùu

	 • 	 wmspr®óh frdau msysàu 

	 • 	 .sÆKq mqáld ±¯u 

	 • 	 >klï WÉpr®uh$ †,sfik iqΩ WÉpr®uh

	 • 	 úh<s ld,j,° m;% frda,a ùu 

	 • 	 úh<s ld,j,° m;% m;kh                                                     ´kEu 4 la  

		  ^,l=Kq 4 × 2&

		     											           	
	 (c)  W;aiafõokh i|yd n,mdk wNHka;r idOl folla kï lrkak'

	 ÷  	mQáld ixLHdj yd mQáld jHdma;sh $ mqáld >k;ajh   

	 ÷  	m;% wNHka;r jHqyh 

	 ÷  	Ydlfha wvx.= c, m%udKh  	 ´kEu 2 la 

                                                                                                 ^,l=Kq 2 × 2&

	  											             	

        (iii)	  ìx≥oh hkq l=ula o@

	  ÷ 	 we;eï Ydlj, rd;%s ld,fha ° jdhj m;%j,

	  ÷ 	c, ‚ø Tiafia c,h øj wdldrfhka msgùuhs'			           ^,l=Kq 2 × 2&

	  										        

		

      (iv)    ìx≥oh" W;aiafõokfhka fjkia jk wdldr folla i|yka lrkak' 

	 ÷  	c,h øj wdldrfhka msgùu 

	 ÷  	c,h iuÛ ,jK msgùu 

	 ÷  	c, ‚ø ;=<ska is≥ùu 

	 ÷  	rd;%S ld,fha muKla is≥ùu 

	 ÷  	iEu fN!ñl Ydlhlu is≥ fkdùu          	 ´kEu 2 la 

                                                                                                 ^,l=Kq 2 × 2&
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      (v)(a) 	Ydl m%frdayhl W;aiafõok iS.%;dj uekSu ms◊i mdkudkh fhd∞ .ksñka is≥ flfrk 

		   	 m¯ÈKfha° fhd∞ .kakd m%Odk Wml,amkh l=ula o@   

   				  ÷ 	Ydl m%frdayh" WmlrKfhka wjfYdaIKh lrk c,hg iudk m˙udjla 

					   W;aiafõokfhka msg ù hk nj	  			      	         ^,l=Kq 1 × 2&

	   (b) 	tu Wml,amkfha we;s f∞aIh l=ula o@   

	 ÷	 m%frdayh wjfYdaIKh lr .kakd c,fhka hï fldgila Ydlfha m˙jD;a;Shg 

		  fhd∞ .ekSu ksid

	 ÷	 wjfYdaIKh lrk uqΩ c, m%udKh W;aiafõokfhka neyer lrk c, m%udKhg 

		  iudk fkdùu 

										                  ^,l=Kq 2 × 2&

	 					              

  (B) (i) 	 maf,dahóh mrsjykh øjia:ß;sl mSvkhla hgf;a is≥jk nj wdor®Ykh ls̄ ug ksoiqkla 

	 fokak'

	    ÷  fmd,a u,a ;e,Sfuka - maf,dahóh hqI$ ^órd& ,nd .ekSu$ rnr® ls˙ lemSfï ° 	      	

									          	         ^,l=Kq 1 × 2&	

 

      (ii)	 maf,dahu m˙ixl%uKhg w∞<j §m%Njh¶ yd §wmdhkh¶ hk mo y∫kajkak'

          	 (a)  m%Njh    ( maf,dahu m˙ixl%uKh is≥ lrk mglfha wdrïNl ia:dkh 	        

           	(b)  wmdhkh ( maf,dahu m˙ixl%uKh is≥ lrk mglfha wjidk ia:dkh  

		    ^,l=Kq 2 × 2&

       (iii)(a)   maf,dahóh ner ls¯u hkq l=ula o@ 

		     ÷		m˙jr®;l ffi,$ iïfm%aIl ffi, u.ska" il%Shj" 

		     ÷		m;% uOH ffi,j, isg fmfkar k, ;=<g iqfl%daia i%djh ls¯u          ^,l=Kq 2 × 2&

	  (b) Ydl foayh ;=< ldnksl wdydr m˙ixl%uKhg ,lajk m%Odk wdldrh iqlafrdaia fõ' 

			    fï i|yd iqlafrdaia fhd∞ .ekSfï jdis folla i|yka lrkak' 

		   ÷  	th wêl c, ødjH;djhlska hqla; ùu'

		   ÷    th m˙jD;a;slj wl%Sh øjHhla ùu'				            ^,l=Kq 2 × 2&  

       (iv) (a)  maf,dahu m˙jykfha wjYH;d folla ,shkak'

	   ÷  	m%Odkj" ldnksl wdydr$ iqfl%daia ixYaf,aIl ia:dkfha isg Ndú; lrk ia:dkh$ 	

				   ixÑ; lrk ia:dkh olajd m˙jykh 

	   ÷  	weuhsfkda wï,$ úgñka$ jr®Ol øjH$ K+$ fmdiafmaÜ$ Ydlj,g fhdok ridhk 

	    		 øjH Ydl foayh mqrd m˙jykh  

									                          ^,l=Kq 2 × 2&

	   

           (b)   mg, yryd c, m˙jykhg mokï jk uQ,sl uQ,Or®u fudkjd o@ 

	      ÷  úirKh 	 ÷ wdi%e;sh 	 ÷  ialkaO m%jdyh 	 ÷ ksmdkh 			 

					            				            	        ^,l=Kq 4 × 2&

	

       (v)	 Ydlh ;=< c,h yd Lksc isria m˙jykh$ rfidaoa.ukhg mokï jQ uQ,Or®u fudkjd o@ 

	 ÷ 	 ^mfia isg jdhqf.da,h olajd& c, úNj wkql%uKh  

	 ÷  	 c,fha ixila;s n, 

	 ÷  	 c,fha wdila;s n, 

	 ÷  	 W;aiafõok pQIKh 						              ^,l=Kq 4 × 2&

 							        	
    (C) (i) 	oaúîcm;%S Ydl m%d:ñl uq,l yrialfvys olakg ,efnk mgl" ndysrfha isg wNHka;rh 

		  olajd wkqms<sfj,ska ,shd olajkak'

		  ÷    wmspr®uh$ flaYOr ia:rh" ndyslh" wka;Yapr®uh" m˙pl%h" m%d:ñl maf,dahu" 

		       m%d:ñl ffY,u 		

			    				    ^,l=Kq 6 × 1&
	 	                                ^wkqms<sfj,ska olajd we;s ms<s;=re i|yd muKla ,l=Kq fokak'&
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	 (ii)	 oaúîcm;%S Ydl uq,l oaú;shsl jr®Okh i|yd jeo.;a jk úNdcl mgl kï lr" tu úNdcl 	

		  foflka we;s jk oaú;shsl mgl fjk fjku ,shd olajkak'
			 

			   úNdcl mglh 		     oaú;shsl mgl

		  ÷  ikd, leïìhu   -  	 ÷ oaú;shsl maf,dhu 

				     	 ÷ oaú;shsl ffY,u

		  ÷  j,al leïìhu 	  -	 ÷ oaú;shsl ndyslh 

					     ÷ j,alh				            ^,l=Kq 6 × 2&

	 (iii)	 oaúîcm;%S lf|ys iy uqf,ys mdr®Yaúl YdLd ^w;= yd uq,a& iïNjh jk mgl fjk fjku

		  ,shd olajkak'

		  (a)   lf|ys mdr®Yaúl YdLd    -  wmspr®uh 

		  (b)   uqf,ys mdr®Yaúl YdLd    -  m˙pl%h				            ^,l=Kq 2 × 2&

	 (iv)	 oaúîcm;%S Ydl l|l fmd;af;a lD;Hhka folla kï lrkak'

		  ÷ 	 wdrÈdj 

		  ÷ 	 wdydr m˙jykh

		  ÷ 	 jdhq yqjudrej                                                                    ´kEu 2 la

			     	  ^,l=Kq 2 × 2&

	 	 	 	 ^uqΩ ,l=Kq 50 × 2 = 100&

4.(A)  (i)	 Èqø „ùka hkqfjka woyia lrkafka l=ula o@ 

	 ÷ 	 ^;ksj .;a l,& mshú weig fkdfmfkk 0.1mm g jvd l=vd „ùka h'      ^,l=Kq 1 × 2&
	

													              

      (ii)	 Èqø „ùka úúOdldr fmdaIK l%u fmkajhs' my; i|yka fmdaIK l%u olajk Èqø„ùkaf.a 

	 ldnka m%Njh yd Yla;s m%Njh kï lrkak'			 

	

fmdaIK l%uh Yla;s m%Njh ldnka m%Njh 

(a)  ridhksl iajhxfmdaIS 

(b)  m%Nd úIufmdaIS

÷ wldnksl ridhksl øjH

÷  wdf,dalh 

÷ CO2/  wldnksl ldnka 

÷ ldnksl ldnka  

									                 ^,l=Kq 4 × 2&

 			 

       (iii) 	 Tlaiscka flfrys olajk iïnkaO;dj wkqj Èqø ‚ùka fn†h yels ldhsl úoHd;aul

		  ldKav y;r kï lr tu tla tla ldKavhg WodyrK f,i CIqø „ù >Khla ne.ska ,shkak'

		

           ldKavh   Èqø „ù .Kh

÷  iajdhq Èqø „ùka 

÷  wksjdr®h ksr®jdhq Èqø „ùka

÷  ffjl,amsl ksr®jdhq Èqø „ùka

÷  Èqø jd;ldó Èqø „ùka

÷  Acetobacter 

÷  Clostridium 

÷  Saccharomyces

÷  Lactobacillus 
 	

												            ^,l=Kq 8 × 2&
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        (iv) 	 nelaà˙hd ffi,j, olakg ,efnk uQ,sl rEmSh wdldr ;=k kï lrkak' 

	   ÷ 	oKavdldr$ Bacillus, f.da,dldr$ Coccus, ir®ms,dldr$ Spirillum 				  
								         ^wdldr ;=ku ksjer† j ,shd ;sfí kï" ,l=Kq 1 ×  2&

 

  (B)  (i)	  wdydr krlaùu hkq l=ula o@ 
		

		  ÷		 wdydrj, Èqø „ùka jr®Okh ùu ksid" tu wdydrj, fN!;sl" ridhksl yd „j 

			   úoHd;aul jHqy fjkia ù" m˙fNdackhg kqiq≥iq ;;a;ajhlg m;aùu h' 

											                   ^,l=Kq 1 × 2&

					             

      (ii)	 wdydr krlaùfï ° is≥jk m%Odk ridhksl úmr®hdi kï lr" tu tla tla l%shdj,sfha ° we;sjk

	   M, fol ne.ska ,shd olajkak'

		

ridhksl úmr®hdih ridhksl úmr®hdifha° we;sjk M,  

÷  mQ;sNjkh 

÷  meiSu 

÷  uqvqùu 

÷  weuhsfkda wï,    ÷	  wefudakshd 

÷  weók              ÷	  H2S            ^´kEu 2la&

÷  wï,                ÷ 	 uOHidr 

÷  jdhq                                ^´kEu 2la&

 

÷  fïo wï,          ÷  .a,sifrda,a 

								                ^,l=Kq 9 × 2&

	 (iii) 	wdydr krlaùfï ° is≥jk fN!;sl úmr®hdi y;rla i|yka lrkak'

		  ÷		 wdydr uD≥ùu 

		  ÷  	jr®KSNjkh 

		  ÷  	.=Kd;aul nj wvqùu 

		  ÷  	fifj, fyda ue,shï iE°u

		  ÷  	úI tl;= ùu                                                                     ´kEu 4la	

				         			                                     		          ^,l=Kq 4 × 2&  	

	 (iv) 	wdydr krlaùu flfrys n,mdk wNHka;r idOl fudkjd o@

		  ÷  		wdydrfha pH w.h 

		  ÷  		„j úoHd;aul jHqyh 

		  ÷  		fmdaIl wka;r®.;h$ fmdaIl m%udKh 

		  ÷  		wdydrfha f;;ukh	 					            ^,l=Kq  4 × 2&

     (v)(a)	 wdydr m˙rlaIKh l< hq;= jkafka l=ula ksid o@

		  ÷  	wdydr Èqø „ùka u.ska myiqfjka úfhdackh$ krla jk ksid 

	  	÷  	b,aÆu wNsnjd ksIamdokh jk wdydr l,a;nd .ekSug 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	        	 	 	         ^,l=Kq 2 × 2&

     	      (b)	  wdydr m˙rlaIK l%u mokï ù we;s m%Odk uQ,Or®u ;=k ,shd olajkak' 

		  ÷  wdydrj,g Èqø „ùka we;=Æùu je<elaùu 

		  ÷  wdydrj, Èqø „ùkaf.a jr®Okh yd l%shdld˙;ajh je<elaùu  

		  ÷  wdydrj, Èqø „ùka bj;a ls¯u fyda úkdY ls¯u 		                   ^,l=Kq 3 × 2&
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   (C)(i)   	¥Is; wdydr u.ska je<fok wdidok frda. ;=kla kï lr" tla tla frda.hg fya;=ldrl jk 

		    	CIqø „úfhl= ne.skaa kï lrkak' 

wdidok frda.h fya;= ldrl CIqø „úhd 

÷   WKikaksmd;h

÷   w;Sidrh

÷   fld<rdj 

÷ Salmonella typhi

÷ Shigella

÷ Vibrio cholerae
											                  

^,l=Kq 6 × 2&
							    

   	 (ii)	   Èqø „ù kdYl ms<sn| my; i|yka mo wr®: olajkak'

        	 (a)	   jHdidOl 

				     	÷  w„ù mDIaG u; fjfik Èqø „ù .yk úkdY ls¯ug fyda .ykfha m%udKh wvq

	  			      ls¯ug Ndú; lrk ridhksl øjH 					       ^,l=Kq 1 × 2&  

        

		 	 (b)	   m%;smQ;l 

				    	 ÷ iu u;=msg isák Èqø „ù .ykfha m%udKh wvq ls¯ug Ndú; lrk ridhksl øjH 

												              ^,l=Kq 1 × 2&

			   (c)	   m%;s„jl   

			     	 ÷ Èqø „ùka u.ska iajNdúlj ksmojk fyda lD;suj ixYaf,aIKh lrkq ,nk" fjk;a Èqø  	

				    	   „ùkag wys;lr" ridhksl ixfhda. 		             	

												              ^,l=Kq 1 × 2&

    

     (iii)  	†,Sr ffi, mg, ixYaf,aIKh ksfYaOkh lrk m%;s„jlhla kï lrkak'

			     ÷   lSfgdfldkefida,a$ laf,dá%uefida,a 				      	   ^,l=Kq 1 × 2&

	

    	  (iv)  	my; i|yka m%;s„jl ksIamdokh lrk CIqø „ú úfYaIhla ne.ska kï lrkak'

	        

m%;s„jlh Èqø „ù úfYaIh 

÷ fmksis,ska

÷ iafg%mafgduhsiska 

÷ fgg%dihssla,ska 

÷ Penicillum notatum/ Penicillum chrysogenum

÷ Streptomyces griseus

÷ Streptomyces aureofaciens 

											             ^,l=Kq 3 × 2&

	 	  ^uqΩ ,l=Kq 50 × 2 = 100&

*  * 
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	 	 	 	 	 	 		  B  fldgi - rpkd 

5. (a)	.a¨fldaia wKqjla iajdhq Yajikhg ,laùfï° is≥jk m%Odk mshjr ;=k kï lrkak'

		 1'	   .a,hsfld,sish

		 2'  	fl%íia pl%h$ TCA pl%h$ isÜ˙la wï, pl%h

		 3'  	bf,lafg%dak m˙jyk oduh 

    (b)	.a¨fldaia wKqjla iajdhq Yajikhg ,laùfï° uhsgfldkaä%hu ;=< is≥jk l%shdj,sh fláfhka 

	    úia;r lrkak' 

		 4'   O2 we;súg

		 5'  	.a,hsfld,sisfha ° iEfok M,h jk   

		 6'  	mhsrefõg wKq ^C3 ixfhda.hls'& 

		 7'  	uhsgfldkaä%hï mQrlh ;=<g we;=Ω ù 

		 8'  	iy-tkaihsu A wKqjla iuÛ m%;sl%shd lr weisghs,a iy-tkaihsï A wKqjla njg m;a fõ'

		 9'	 fuys° CO2 wKqjla msgfõ'$ mhsrefõg wKq follg CO2 wKq 2la msgfõ'

		 10'	 NADH wKqjla o ksmofõ'$ mhsrefõg wKq follg NADH wKq 2la ksmofõ' 

 	 11'	 fl%íia pl%h

		 12'	 uhsgfldkaä%hï mQrlh ;=< is≥fõ'

		 13'	 weisghs,a - iy - tkaihsu A Tlaisf,da weisála wï,h iuÛ m%;sl%shd lr 

		 14'	 isÜ˙laa wï,h$ isÜfr®Ü idohs' 

		 15'	 fuu isÜ˙laa wï,h ldfndlais,ayrKh yd 

		 16'	 TlaislrK m%;sl%shd fY%aKshla Tiafia 	

		 17'	 Tlaif,da weisfÜÜ m%;sckkh lrhs' 

		 18'	 fuu ishÆ m%;sl%shd úYsIag tkaihsu u.ska W;afm%arKh fõ' 

		 19'	 fl%íia pl%h wjidkfha mhsrefõg wKq tllska ATP wKq 1la o"$ tla .aÆfldaia wKqjlg

			  ATP  wKq 2la o" 

		 20'	 NADH wKq 4la o"$ tla .aÆfldaia wKqjlg NADH  wKq 8la o" 

		 21'	 FADH2 wKq 1la o iEfoa'$ tla .aÆfldaia wKqjlg FADH2  wKq 2la o iEfoa' 

		 22'	 bf,lafg%dak m˙jyk odufha°"

		 23'	 fl%íia pl%h iy .a,hsfld,sisfha ° iE≥Kq 

		 24'	 NADH j, yd FADH2  j,$ ^TlaisyrKh jQ iy tkaihsuj,& .eí ù we;s Yla;sh 

		 25'	 ATP  njg m˙jr®;kh lr .ekSu i|yd 

		 26'	 uhsgfldkaä%hu we;=Æ mg,fha ñhr wdY%s;j bf,lafg%dak m˙jyk ∞uh is≥fõ' 

		 27'	 fuys° NADH j, yd FADH2 j,$ ^TlaisyrKh jQ iy-tkaihsuj,& we;s H+  
whk 

		 28'	 bf,lafg%dk jdyl wKq fY%a◊hla Tiafia .ukalr 

		 29'	 wKql O2 iuÛ m%;sl%shd ls¯fuka miqj c,h ksmofõ'

		 30'	 fï i|yd ihsgfl%daï Tlaisfâia tkaihsuh wjYH fõ'$ ^m%;sl%shdj W;afm%arKh lrhs'&

		 31'	 bf,lafg%dak m˙jyk odufha° msgjk Yla;sfhka" ATP  ksmofõ' 

		 32'	 fuu ATP  ksmojkafka Tlaisldrl fmdiamrhs,slrKh u.sks' 

		 33'	 fuys° tla NADH wKqjlska ATP  3 ne.ska o" 

		 34'	 tla FADH2 wKqjlska ATP  2 ne.ska o ksmofõ' 

		 35' 	iajdhq Yajikfha ° ffi,h ;=< iE† we;s uqΩ NADH wKq .Kk 10la jk w;r 		

	 ^uhsg%fldkaä%hu ;=< 08 la o" ffi, ma,diaóh mQrlh ;=< 02la o" f,i NADH wKq 10ls'& 

		 36'	 FADH wKq .Kk 2 ls'

		 37'	 tu ksid bf,lafg%dak m˙jyk oduh u.ska iEfok uqΩ ATP  wKq .Kk 34ls' 

			  ^tla .aÆfldaia wKqjlska iEfok& 

		 38'	 ta wkqj uhsgfldkaä%hu ;=<° iEfok uqΩ ATP  .Kk 36la fõ' ^tla .aÆfldaia wKqjlg& 

											                   ^,l=Kq 38 × 4 = 152&	

	 	 	 	 	 	 	 	 	 	 	 	    ^Wm˙u ,l=Kq 150&
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6.   (a)	 ñksia yDofha o< jHqyh úia;r lrkak'

		   1'	 fla;= wdldr yevh" l=yruh" fmaYsuh wjhjhls'

2'	 th yD;a mr®hdjrKfhka wdjrKh ù we;'

3'	 yD;a ì;a;sh ia:r 3ls' 

4'	 msg;skau tmsldähu msysgd we;'

5'	 uOHfha ufhdaldähu o$ yD;a fmaYSuh 

6'	 we;=<;skau tkafvdldähu o msysgd we;' 

7'	 yDoh l=àr 4 ls'

8'	 tajd lr®◊ld 2hs' fldaIsld 2hs'

9'	 yDoh uOH wdjdrh uÛska wkajdhdu Nd. follg fnfoa'

10'	 tkï jï yd ol=Kq f,i h'

11'	 tla wr®Ohla lr®◊ldj yd fldaIsldjlg fnfoa'

12'	 ol=Kq lr®◊ldj yd ol=Kq fldaIsldj w;r ;%S ;=Kav lmdgh we;'

13'	 jï lr®◊ldj yd jï fldaIsldj w;r oaù ;=Kav lmdgh we;' 

14'	 fldaIsld ì;a;sj,g iïnkaO msáld fmaYs we;' 

15'	 yDoa r–cq u.ska msáld fmaYs lmdgj,g iïnkaO ù we;' 

16'	 ol=Kq fldaIsldfjka mqmaMqYSh Ouksh wdrïN fõ'

17'	 mqmaMqYSh Ouks újrh wdikakfha wvi| lmdg msysghs'

18'	 uyd Ouksh jï fldaIsldfjka wdrïN fõ'

19'	 fuu újrh wdikakfha wvi| lmdg msysghs'

20'	 jï lr®◊ldjg mqmaMqYSh Ysrd 4la ths' 

21'	 W;a;r uyd Ysrdj yd wmr uyd Ysrdj ol=Kq lr®◊ldjg újD; fõ'

22'	 fldaIsld ì;a;s lr®◊ld ì;a;sj,g jvd >klñka jeähs' 

23'	 jï fldaIsld ì;a;sh ol=Kq fldaIsld ì;a;shg jvd >klñka jeä h'

        (b)	 ñksia yDofha fmaYs ckH Woa°mkh i|yd wod< jk jHqy yd tajdfha msysàï i|yka lr 

		    fmaYs ckH Woa°mkh is≥jk wdldrh ieflúka úia;r lrkak'

			  24'	 ihsfkda yD;a - lr®◊l .egh 

25'	ol=Kq yD;a lr®◊ldfõ ì;a;sh u; W;a;r uyd Ysrdj újD; jk ia:dkhg wdikakj we;'

26'	fuh iakdhq fmaYs ffi, ldKavhls' 

27'	 yD;a lr®◊l - fldaIsl .egh

28' ol=Kq yD;a lr®◊ldfõ wOr fmfofia"

29'	 wka;r® yD;a lr®◊l wdjdrh wi, ì;a;sfha we;' 

30'	 yD;a lr®◊l - fldaIsl l<U$ ysia l<U  

31'	 yD;a lr®◊l - fldaIsl .egfhka wdrïN ù my<g úysfoñka 

32'	 wka;r® yD;a fldaIsld wdjdrfha by< fldgfia° YdLd follg fnfoa'

33'	 tu YdLd jï yd ol=Kq yD;a fldaIsld ì;a;s ;=<ska .uka lr l=vd ;ka;= /ilg fnfoa'

34'	fuh ;ka;= mzr®lskaf√ ;ka;= cd,h kï fõ'

35'	 yD;a fldaIsldj, yD;a fmaYsh ;=< msysgd we;'

36'	 fïjd fldaIsld ì;a;s ;=<ska wdfõ. iS.%fhka ikakhkh ls¯ug wdOdr fõ' 

37'	yDoh ixfldapkh werfUkafka yD;a fmaYsj,ska u ckkh jk wdfõ. j,sks'$ fmaYs ckH 

	 ls%hdjls'

38'	 lr®◊ld reêrfhka ms¯ h;au ihsfkda yD;a - lr®Ksl .egh Woa°mkh fõ' 

39'	th u.ska yDo iamkaofha uQ,sl ˙oauh we;s lrhs'

40'	tu ksid fuh §yD;a .;slrh¶ f,i ye¢kafõ'

41	 ihsfkda" yD;a lr®◊l .egfhys ckkh jk wdfõ. lr®Ksld foflys ì;a;s mqrd me;s̄ u ksid 

42'	 yD;a lr®◊ld fol tljru ixfldapkh fõ'

43'	 ta iuÛu yD;a lr®◊l - fldaIsl .egh Woa°mkh ù 

44'	 yD;a - lr®◊l fldaIsl .egfha isg wdfõ. ckkh ù tu wdfõ. 

45'	 yD;a - lr®◊l fldaIsl l<U" l<fò YdLd" yd mzr®lskaf√ ;ka;= yryd

46'	yD;a fldaIsldj, yD;a fmaIs ;ka;= j,g hefõ'$ fldaIsl ufhdaldähug wdfõ. 

	 iïfm%aIKh fõ' 

47'	 túg fldaIsld fol tljru ixfldapkh fõ'
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	     o< jHqyh

	

a	

p 

q 

b
c 

d

e

f
g 

h 
 i

 j 
 k

 m

 n

a	 -	 mqmaMqYSh w~i| lmdgh 

b	 -	 ol=Kq lr®◊ldj 

c	 -	 ol=Kq lr®◊l - fldaIsl lmdgh$ ;%s ;=Kav lmdgh 

d	 -	 ol=Kq fldaIsldj 

e	 -	 msáld fmaYs 

f	 -	 lr®◊l - fldaIsl wdjdrh 

g	 -	 uyd Ouks w~i| lmdgh 

h	 -	 yD;a r–cq 

i	 -	 jï fldaIsldj 

j 	 -	 jï lr®◊l - fldaIsl lmdgh$ oaú ;=Kav lmdgh 

k	 -	 jï lr®◊ldj

m	-	 mqmaMqYSh Ysrd ^jï& 

n 	-	 mqmaMqYSh Ouksh 

p 	-	 ixia:dksl uyd Ouksh 

q	 -	 W;a;r$ wOr uyd Ysrd 

 

q 

		

iïmQr®Kfhkau kï l< ksjer† rEm igyk 	 - 15
wr®Oj kï l< ksjer† rEm igyk 	 	 -  5

´kEu 45 × 3   =  135
rEm igyk          15
	 	 	      150

									            	

 7. (a)  Ydl jr®Okh hkq l=ula o@  

		  1'	 „úfhl=f.a úlikhg wod<j 		

		  2'	 úh<s nr fyda m˙udfõ is≥jk 

		  3'	 wm%;sjr®;S jeäùuhs'

		  4' 	fuh úNdcl mglj, l%shdj ksid is≥fõ' 

     (b)	 Ydlj, úNdcl mgl" msysàu wkqj jr®. lr ta tl tlla i|yd WodyrKhla ne.ska ,shkak'

		  1'	 w.%ia: úNdcl 

		  2'	 W∞ ( l| w.%h

		  3'	 uQ,d.%h 

		  4'	 wka;rdia:" úNdcl 

		  5'	 W∞ (  m;% mdo 

		  6'	        mr®j mdo

		  7'	 mdr®Yaúl úNdcl 

		  8'	 Wod ( ikd, leïìhu  

		  9'	        j,al leïìhu  

	  (c)	 oaúîcm;%S Ydl l|l m%d:ñl mgl jHqyh úia;r lrkak'

		  1'	 msg;skau wmspr®uh 

		  2'	 th tal ia;¯h fõ'

		  3'	 tys mSmamdldr$ iDcqfldaKdi%dldr ffi, we;' 

		  4'	 wmspr®ufha mQáld olakg ,efí'

		  5'	 wmspr®uhg msg;ska WÉpr®uh we;' 

		  6'	 Bg we;=<;ska ndyslh o we;'

		  7' 	 ndyslfha mr®hka;hg jkakg 

		  8'  	ia:q,fldaKdia:r ffi, o" 

		  9'	 wNHka;rfhka uD≥ia:r ffi, o we;'

		  10' 	ia:q,fldaKdia:r ffi,j, y˙;,j we;' 
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		  11'	 Bg we;=<;ska ikd, l,dm j,hls'

		  12'	 msg;ska m%dla maf,dahu o" 

			  13'	 we;=<;ska m%dla ffY,u o" 

			  14'	ffY,u yd maf,dahu w;r wka;#l,dmSh leïìhu o we;'

		  15'	 fï wkqj fuh újD; 

		  16'	 ix,.ak ikd, l,dmhls'

		  17'	 ffY,u we;afldka fõ'

		  18' 	we;=<;ska u–cdj we;' 

		  19'	 ikd, l,dm w;r m%d:ñl u–cd lsrK we;' 

	        

wmspr®uh 

ndyslh  

m%d:ñl maf,dahu 

wka;(l,dmSh leïìhu   

m%d:ñl ffY,u    

u–cdj     

ndyslh yd u–cdj hd lrk 

m%d:ñl u–cd lsrK     
ia:q,fldaKdia:r 

oDvia:r      				 

	 (d)	  oaúîcm;%S Ydl l|l m%d:ñl mgl jHqyh" talîcm;S% Ydl l|l m%d:ñl jHqyfhka fjkia 

		     jkafka flfia o@

		  1'	 oaúîcm;%S Ydl l|l ikd, l,dm j,hdldrj msysgd we;s w;r" talîcm;S% Ydl l|l 

				   úisreKq ikd, l,dm we;'

		  2'	 oaúîcm;%S Ydl l|l mQrl mglh úfNaokh ù we;s w;r" talîcm;S% Ydl l|l wmspr®uhg 

				   we;=<;ska mQrl mglhla we;'

			  3'	 oaúîcm;%S Ydl l|l meye†,s u–cdjla we;s w;r talîcm;S% Ydl l|l meye†,s u–cdjla 

				   ke;'

		  4'	 oaúîcm;%S Ydl l|l ikd, l,dm ixLHdj wvq h' talîcm;S% Ydl l|l ikd, l,dm 

				   ixLHdj jeä h'

		  5'	 oaúîcm;%S Ydl l|l ikd, l,dmj, leïìhu we;s w;r ^újD; ikd, l,dm& talîcm;S% 

				   Ydl l|l leïìhula ke;' ^ksñ ikd, l,dm& 		

		  6'	 oaúîcm;%S Ydl l|l wmspr®uhg we;=<;ska ia:q,fldaKdia:r mgl we;s w;r" talîcm;%S 

				   Ydl l|l tfia ia:q,fldaKdia:r mgl ke;'

		  7'	 talîcm;%S ikd, l,dm j, oDvia:r fldmqjla we;s w;r" oaúîcm;%S ikd, l,dm j,

				   tfia oDvia:r fldmqjla ke;'

								       				  

					      		        

4 + 9 + 19 + 7						     = 	 39
´kEu 35 × 4					        	 =         140
iïmQr®Kfhka kï l, ksjer† rEm igykg	 = 	 10
wr®O jYfhka kï l< ksjer† rEm igykg 	 = 	   5
kï fkdl< ksjer† rEm igykg		  = 	   3

 150
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8. (a)	 lr®udka;j,° fhdod .efkk Èqø „ù ldKav fudkjd o@

		  1'	 nelaà˙hd

		  2'	 †,Sr 

		  3'	 we,af.a 

		  4'	 jhsri 	   								        ^,l=Kq 4 × 2&

   (b)  Èqø „ù m˙jD;a;sh l%shdj,shka wka;M, f,i jdKscj fhdod .kakd wjia:d kï lr" tajd 

		  fláfhka úia;r lrkak'

		  1'	 fldïfmdaiaÜ ksmoùu 

		  2'	 „j jdhqj ksmoùu  

		  3'	 nd, jr®.fha f,damia j,ska ;U jeks f,day ksiaidrKh ls¯u  

		  4'	 Ydl øjHj,ska fl¢ ksmoùu 

		  5'	 ffcj m%;slr®ulrKh 

		  fldïfmdaiaÜ ksmoùu

		  6'	 ldnksl øjH úfhdackh lrñka"

		  7'	 fmdaIH øjH uq∞ ye¯ug 

		  8'	 CIqø„ùka i;= iajNdúl yelshdj fuys ° m%fhdackhg .kS' 

		  9'	 fuys ° WKqiqï 

		  10' f;;a 

		  11'	 iajdhq ;;a;aj hgf;a"

		  12' ñY% CIqø „ù .ykhla u.ska"

		  13' ftkaøSh øjH úfhdackh ls¯u is≥fõ'

		  14' mfiys wvx.= iajNdúl CIqø „ú .ykj, ls%hdld˙;ajh fï i|yd m%fhdackhg .kS'

		  „j jdhqj ksIamdokh	

			  15'	 „j jdhqj hkq ldnksl øjH" 

		  16'	 Tlaiscka rys;j"

		  17'	 ffcj úoHd;aul ì| ±ófï ° ksmojk jdhqjls'

		  f,day ksiaidrKh 

		  18'	 nd, jr®.fha f,damia j,ska ;U ksiaidrKh lr .ekSu msKsi"

		  19'	 Thiobacilllus ferroxidans iy 

			  20'	Thiobacilllus  thiooxidans jeks 

			  21'	iajhxfmdaIS nelaàrshd fhdod .ks'

			  22'	fudjqka ;u m˙jD;a;Sh l%shdj,°"

		  23'	 i,aµshq˙la wï,h iy 

		  24'	 Fe3+ ksmojk w;r" 

		  25'	 f,damia TlaislrKh lr" 

		  26'	 Cu, CuSO4 njg m˙jr®;kh lr;s' 

		  27'	 fuu l%shdj,s Èqø„ù ÈSrKh f,i ye¢kafjk w;r" 

		  28'	 CuSO4 ødjKh úoHq;a úÉf√okh ls¯fuka"

		  29'	 fldmr® ksiaidrKh lr .ks'

		  Ydl øjHj,ska fl|s ksmoùu

		  30'	 fuu ls%hdj,shg iajdhq iy ksr®jdhq nelaà˙hd wh;a

		  31'	 úIu cd;Sh Èqø „ù ldKavhla iyNd.s fõ'

		  32'	 fuys° úúO ld, iSud uqΩ,af,a

		  33'	 Ydl øjH c,fha .s,ajd ;nk w;r 

		  34'	 m%Odk jYfhkau Èqø „ùka i%djh lrk fmlaáfkaia tkaihsuh Ndú; lrñka"

		  35'	 Ydl fldgia uD≥ ls¯u u.ska fl|s fjka lr .efka' 
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		  ffcj m%;slr®ulrKh 

		  36'	 wmøjH ydhkh ls¯ug;a"

		  37'	 tajd bj;a ls¯ug;a Èqø „ùka i;= yelshdj fuys° m%fhdackhg .kS'

		  38'	 ffcj m%;slr®ulrKh hkq Èqø „ùka u.ska is≥ flfrk W;afm%arK l%shdjhs' 

		  39'	 ¥Il u; l%shdlr 

		  40'	 mrsir ¥Il bj;a ls¯u fyda 

		  41'	 tajdhska is≥jk ydks bj;a ls¯u u; mokï jQ 

		  42'	 iajdNdúl fyda 

		  43'	 md,kh lrkq ,nk l%shdj,shls'

				   ffcj m%;slr®ulrKh oekg 

		  44'	 ldr®ñlj wdydr ieliqï l%shdj,sfha ° iy 

		  45'  ridhksl msrsh;aj,° msgjjk ¥Is; c,h úfhdackh ùu fõ.j;a ls¯ug 

		  46'	 c,h m˙irj,ska ftkaøsh wmøjH m%udKh wvq lr,Sug 

		  47'	 c,c m˙irj,ska f;,a bysreï bj;a ls¯ug 

		  48'	 fldïfmdaiaÜ iE°u fõ.j;a ls¯ug 

		  49'	 f,day lr®udka; wmøjHj,ska 

		  50'  fl%dañhï f,â" ri†h jeks úI f,day jr®. bj;a ls¯ug Ndú; fõ' 

													            (´kEu 48 × 3 = 144) 
										                 (144 + 8 = 152) 
							        			                  (Wm˙u 150)

	

9.	 (a)	 mD:ßúh u; „jfha iïNjh meye†,s lrk ffcj ridhksl m˙Kdu u;h fláfhka úia;r 

		  lrkak'

	 1'	 fuu u;h b†˙m;a lrk ,oafoa Alexander Oparin iy J.B.S. Haldane úisks'

	 2' 	 fuu u;hg m¯CIKd;aul idCIs imhd we;af;a Stanly Miller úisks'

	 3' 	 fuu u;hg wkqj mD:ßúh u; „jh iïNjh ù we;af;a óg wjqre≥ ì,shk 3'5lg muK

			  fmrh'  	

	 4'	 wd† jdhqf.da,fha ;snQ wldnksl jdhqka

	 5' 	 iajNdúl 

	 6' 	 fN!;sl yd

	 7' 	 ridhksl kshuhkag wkql+,j ixfhda. ù iE≥Kq

	 8' 	 ldnksl wKq j,ska" cSjh iïNjh jkakg we;'

	 9' 	 wd† jdhqf.da,fha ixhq;sh fjkia h'$ tys O
2
 jdhqj fkd;sì◊' $Tlaisydrl jdhqf.da,hls' 

	 10' 	yhsv%cka

	 11' 	wefudakshd

	 12' 	óf;aka

	 13' 	yhsv%cka i,aµhsâ

	 14' 	ldnka vfhdlaihsâ

	 15' 	c,jdIam jeks jdhQka wd° jdhqf.da,fha ;sfnkakg we;' 

	 16' 	iQr®hhdf.ka ksl=;a jQ (UV) lsrKj, Yla;sh o" 

	 17' 	oeä huy,a l%shdld¯;ajh yd 

	 18' 	úlsrKYS,s øjH laIh ùfuka ksoyia jk ;dmh o" 

	 19' 	jdhqf.da,fha we;s jQ úoHq;a úir®ck$ ú≥,s flàïj, Yla;sh o fya;=fjka 

	 20' 	ir, wldnksl wKq$ jdhqj,ska

	 21' 	ir, ldnksl wKq iEfokakg we;'

	 22' 	tu wKq id.r c,fha †hù" 

	 23' 	;j≥rg;a m%;sl%shd lr"

	 24' 	ir, ldnksl wKqj,ska ixlSr®K ldnksl wKq iEfokakg we;'

	 25' 	fufia weuhsfkda wï," 

	 26' 	khsg%ckSh NIau"

	 27' 	ir, iSks"

	 28' 	kshqla,sfhdaghsv jeks wKq iEfokakg we;'

	 29' 	fujeks ldnksl wKq nyq, jQ id.r c,h iQmhla n`≥ úh'$ wd° iQmh'
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		  30' 	iajNdúl fya;= u; ldnksl wKq jrKhg ,laj" tu wKq tla/ia ù"

		  31'	 ,smsv ;Ügqjlska jg ù" 

		  32'	 wd° ffi,$ m%dla ffi, iïNjh jkakg we;' ^uq,au „ú wdldrh& 

		  33'	 fuu m%dla ffi, jr®Okh yd 

		  34' 	iajhx m%;sj,s; ùu jeks „ú ,laIK lsysmhlska hq;= úh'

		  35' 	mD:ßúh u; fufia ìysjQ uq,au „úhd ksr®jdhq" úIufmdaIS" m%d.akHIaál „úfhla jkakg	 we;'

	

  	 (b)	 ffcj úúO;aj m˙Kdufha ° úlD;sj, jeo.;alu meye†,s lrkak'

		  36' 	„úfhl=f.a m%fõ◊l øjHfha$ DNA j,$ f.fkdaufha is≥jk" 

		  37' 	wdfõ◊.; jk fjkia ùï úlD;s f,i ye†kafõ'

		  38' 	úlD;s kj ,laIK ixl,k ^m%fNaok& we;s ùug fya;= fõ'$ kj rEmdkqor®Y ksmoùug

			   fya;=fõ' 

		  39' 	iuyr úlD;s ys;lr h'$ jdis∞hl h'

		  40' 	ys;lr úlD;s „úkaf.a meje;aug$ m%ckkhg jdis iy.; h'

		  41' 	ys;lr úlD;s iys; „ùka iSñ; iïm;a i`oyd ;r`.fha° ch .kS'$ „jk igfka ° ch .kS'

		  42' 	Tjqka idr®:lj m%ckkh lr jdis∞hl m%fNaok B<. mrïmrdjg f.k hhs'

		  43' 	iuyr úlD;s wys;lr h'$ wjdis∞hl h'

		  44'	 wys;lr úlD;s Tjqkaf.a meje;aug$ m%ckkhg wjdis∞hl h' 

		  45' 	wys;lr m%fNaok ork „ùka meje;au i`oyd wr.,fha°$ „jk igfka ° widr®:l fõ'

		  46' 	Tjqka m%ckkhg fmr ñh hhs'$ m%ckkh i`oyd wjia:djla fkd,nhs'

		  47' 	fufia wys;lr $wjdis∞hl m%fNaok iys; „ùka .yKfhka bj;a jk w;r"

		  48' jdis∞hl m%fNaok iys;" wkqjr®;s; „úkaf.a meje;au ;yjqre fõ'$ Tjqka Wkak;shg 

			   ,la fõ'

		  49' 	tu „ùka °r®> ld,hla .;jk úg" uq,a .yKfha „ùka iu`. wka;r® wNsckkfhka 

			   ire cks;hka ìys ls¯ug fkdyels uÜgug fjkia jQ úg 

		  50'  kj úfYaIhla iïNjh ù m˙Kduh ùu is≥fõ'

 												                    (´kEu 50 × 3  = 150)	
													          

10.	 flá igyka ,shkak'

	 (a)	 udkj ifï lD;Hhka

		  1'	 úc,kfhka$ >r®IKj,ska$ UV lsrKj,ska"

		  2'	 foayh wdrlaId lrhs'

		  3'	 wmspr®ufha we;s flràkSNjkh jQ ffi, ia:r ksid"

		  4'	 wmspr®uh yryd c,h msgù hEu j<lS'

		  5'	 wmspr®ufha ffi,j, we;s fu,kska jr®Klh ksid"

		  6'	 UV lsrKj,ska wdrlaIdj ie,fia'

		  7'	 ifõol wjhjhla f,i jeo.;a fõ'

		  8'	 ;o mSvkj,g$ iamr®Yhg" 

		  9'	 WIaK;ajhg yd fõokdjg ixfõ° m%;s.%dyl ifï wvx.= h'

		  10'	 foay WIaK;aj hdukhg yu jeo.;a h'

		  11'	 iafõo .%ka:ßj,ska iafõo Y%djh u.ska yd 

		  12'	 iu u;=msgg wdikak reêr jdyskS ixl=pkfhka yd úia;drKfhka is≥fõ'

		  13'	 iafõoh u.ska nysiai%dù lD;Hhla bgqfõ'

		  14'	 iafkayi%dù .%ka:j, i%dj$ iSnï u.ska"

		  15'	 iu u;=msg$ frdau 

		  16'	 c, frdaOlj$ iqkuHj mj;ajd .kS'

		  17'	 Èqø „ùkaf.ka wdrlaIdj ie,fia'

		  18'	 úgñka D ixYaf,aIKh i|yd jeo.;a fõ'

													              (´kEu 17 × 3  = 51) 
														                   (Wm˙u 50)
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       (b)	 Ydl p,k  

		  1'	 ndysr W;af;acj,g m%;pdr f,i we;sfõ'

		  2'	 tajd wdjr®;S 

		  3'	 ikakuk yd 

		  4'	 idr®jir p,k fõ'

		  wdjr®;S p,kj,  

			  5'	 m%;spdrfha †Ydj W;af;ackh †Ydj u.ska ;SrKh fõ'

			  6'	 fïjd jr®Ol p,k fõ'

			  7'	 wm%;sjr®;Sh 

			  8'	 Ydl fldgil is≥fõ' 

			  9'	 Wod # m%Ndjr®;S p,k 

			  10'	.=re;ajr®;S p,k 

			  11'	 iamr®Ydjr®;S p,k 

		  ikakuk p,k  

			  12'	 m%;spdrfha †Ydj W;af;acfha †Ydj u.ska ;SrKh fkdfõ' $ l,a;shd ;SrKh fkdjQ 

				   †Ydjlg p,k fõ'

			  13'	 fïjd jr®Ol fyda 

			  14'	Y+k;d p,k fõ'

			  15'	 jr®Ol p,k wm%;sjr®;S h' 

			  16'	 Y+k;d p,k m%;sjr®;S h' 

			  17'	 Wod# jr®Ol p,k - u,a msmSu yd yels,Su 

			  18'	 Y+k;d p,k - iamr®Y ikakuk$ lïmd ikakuk p,k  

			  19'	ksød ikakuk 

			 

		  idr®jir p,k  

			  20'	fuys° iïmQr®K „úhdu p,kh fõ'

			  21'	Chlamydomonas jeks „ùkaf.a$ Wiia Ydlj, ckaudkq p,kh  

													            (´kEu 17 × 3 = 51) 
													          
	 (c)	 m˙ir ixrlaIKh i|yd odhl jk m%Odk iïuq;s yd ikaOdk

			  1'	 ndi,a (Basel) iïuq;sh 

			  2'	 wk;=reodhl wmøjH foaYiSudjka w;r 

			  3'	 m˙jykh 

			  4'	 neyer ls¯u md,kh$ iSud ls¯u  

			  5'	 m˙ir l<ukdlrKfha° we;sjk wys;lr n,mEïj,ska 

			  6'	 udkj fi!LHh yd 

			  7'	 m˙irh wdrlaId ls¯u fuys wruqK fõ' 

			  8'	 Marpol iïuq;sh 

			  9'	 keõ u.ska is≥jk ¥IKh je<elaùu ms<sn| cd;Hka;r iïuq;sh  

		  10'	 Montreal ^fudkaá%h,a& ikaOdkh 

			  11'	 ´fidaka ia;r ydhkh lrk ix>gl ^Ndú;h iSud ls¯u& ms<sn|j we;s ikaOdkhls'

			  12'	laf,dafrdµaf,dafrd ldnka jeks wys;lr jdhq ksmoùu iSud ls¯u fyda md,kh ls¯u fuys 

				   wruqKhs'

			  13'	 Kyoto ^lsfhdaf;da& ikaOdkh

			  14'	foaY.=Ksl fjkiaùï i|yd mdol jQ wka;r®cd;sl iïuq;shls'

			  15'	 y˙;d.dr jdhq msgls¯u wvq ls¯u fuys m%Odk wruqKhs' 

												                          (18 + 21 + 15 =  54)
												                    (´kEu 50 × 3  = 150)

 *  *  * 
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