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2'2'2   m%Yak m;%h i|yd wfma s; ms<s;=re  ,l=Kq fï mámdáh  ms<s;=re iemhSu ms<sn| ks K  

ks.uk yd fhda kd (

II  m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯ÈK m%ia;dr 2,  3, 4.1, 4.2 yd 4.3 weiqfrka	b†˙m;a	
lr we;' m%Yakhg wod< m%ia;dr fldgi ta ta m%Yakfha ks¯laIK yd ks.uk iuÛ olajd we;' 

A  fldgi - jHqy.; r kd

01. (A)  (i) ,h „jh i|yd w;HjYH ix glhla jk w;r  h i„  jHfha we;s nyq, u wldnksl 

ixfhda.h o f ' i ka ;=< ,fha m%Odk l ;H folla i|yka lrkak'

		m%dlama,diaufha	ix glhla	ùu

÷  ødjlhla ùu  

÷  m%;sls%hlhla ùu

		Y+kH;djh	mj;ajd	.ekSu ^´kEu folla& ^,l=Kq 2 × 2 1/2hs&

(ii)  i„ ka ;=< IaK;aj fjkia ï uOHia: j mj;ajdf.k h u i|yd mld  jk ,fha 

.=Kdx. folla i|yka lrkak' 

		by<	úYsIag	;dmdOd˙;djhla	;s u			

		by<	jdIamSlrKfha	.=ma;	;dmhla	;s u		 ^,l=Kq 2 × 2 1/2hs&

(iii) laisldrl iSks jk hsielrhs  folla kï lrkak'

÷  fuda,afgdaia   

÷  ,elafgdaia   ^,l=Kq 2 × 2 1/2hs&

(iv)  fndfyda kaihsu w l IaK;ajj,  .=K ydks u ksid ff h wls%h f ' kaihsu 

wKqjl fï i|yd hl jk fN ;sl fjkia ï folla i|yka lrkak' 

		ils%h	ia:dkfha	jHqyh	fjkia	ùu			

		tkaihsufha	;s%udk	jHqyh	fjkia	ùu$	ke;s	ùu			 ^,l=Kq 2 × 2 1/2hs&

(v)  kshqla,sfhdghs hl ix gl ;=k kï lrkak'

÷  fmkafgdaia iSks    

÷  khsc%ckSh NIau  

		f diaf aÜ$	PO -34 ^,l=Kq 3 × 2 1/2hs&

(vi)  m%NdixYaf,aIKfha wdf,dal m%;sls%hdj,  i fok kshqla,sfhdghs  fol kï lrkak' 

 ATP     NADPH ^,l=Kq 2 × 2 1/2hs&

(vii) m˙j ;a;sfha  ksmo fjk we;eï jH úIyrKh i|yd jy,a jk  i„ú ffi,hl we;s 

ka sld folla kï lrkak' 

÷  fmfrdlaisfidau  

		isks∫	wka; ma,diaóh	cd,sldj			 ^,l=Kq 2 × 2 1/2hs&
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(viii) ia:,fldaKia:rfha m%Odk , IK folla i|yka lrkak' 

		ffi,	fldka	 kùu		

÷  i„ù ffi, ùu   

÷  yrialv nyqwi%dldr ùu 
^´kEu folla& ^,l=Kq 2 × 2 1/2hs&

(B)  (i) fldkS hd hkq fudkjd o  

÷	 nysr®ckH	f,i	^fldksä	Orj,&	ksmofjk	

÷	 w,sx.sl	 cdKq	 ^´kEu 2 × 2 1/2hs&

(ii)    †,Sr rd Odksfha fldkS hd lsh yels jxYh kï lrkak' 

÷ weiaflduhsfldagd ^,l=Kq 1 × 2 1/2hs&

(iii)  y; (B) (i) i|yka l< jxYfha lsh yels wks;a dKq jr®.h kï lr  ys l ;H i|yka 

lrkak'

dKq jr®.h l ;H

  ÷  wial	 cdkq	 				÷  ,sx.sl m%%ckkh ^,l=Kq 2 × 2 1/2hs&

(iv)  , dKqjla hkq l=ula o  

		w,sx.sl	m%ckkh	is≥	lrk	lYsldOr	 cdkq$	m%ckl	jHQy										   
^,l=Kq 1 × 2 1/2hs&

(v)  †,Sr rd Odksfha , dKq oelsh yels jxY kï lrkak'  

 Ñá%äfhduhsfldagd ^,l=Kq 1 × 2 1/2hs&

(C)  (i) i;ajhka w;r lsh yels jHqy iuyrla my; laf ' 

(a) iamr®Yl      (b) .%dysld      (c) úI o<  úI kLr     (d) weia     (e) fl† 

my; i|yka i;=kaf.a lsh yelafla y; oelafjk l=uk jHqy o  jHqyh o hkak i|yka 

lrkak'

I. m;a; hd iamr®Il" úI" kLr" weia ^,l=Kq 3 × 2 1/2hs&

II. f.dakqiaid úI o<" weia ^,l=Kq 2 × 2 1/2hs&

III. l e,a,d weia ^,l=Kq 1 × 2 1/2hs&

IV. Nereis .%dysld" weia" oä fl¢ ^,l=Kq 3 × 2 1/2hs&

(ii)  Nx.=r ;drldfjl= iy Bipalium w;r we;s m%Odk jHqyd;aul iudk;djla i|yka lrkak'

 .=ohla ke;s ùu  ^,l=Kq 1 × 2 1/2hs&

(iii)  my; lafjk , IK fmkajk m Ia jxYS jr®.  jr®.h kï lrkak'  

(a) ndysr ixfia kh Tlaála;sfhaia"	weï s hd	 ^,l=Kq 2 × 2 1/2hs&

(b) kLrj,ska wjika jk we.s,s úI o<" weia ^,l=Kq 2 × 2 1/2hs&

(c) o;a fkd;s u  weia ^,l=Kq 1 × 2 1/2hs&

^tl;=j 40 × 2 1/2 = 100hs&
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2 m%Yakh

02. (A)  (i) (a) fmdaIKh hkq l=ula o

 Yla;sh	yd	ldnka$	øjH	,nd	.ekSfï	ls%hdj,sh	

(b) iajhxfmdaISka yd úIufmdaISka w;r we;s m%Odk fjki l=ula o

 iajhxfmdaISkaf.a ldnka m%Njh wldnksl ldnka$ CO2 jk w;r" úIufmdaISkaf.a 

ldnka m%Njh ldnksl ldnka h'

 iajhxfmdaISkag Tjqkaf.a wdydr ksmojd .; yels kuq;a úIufmdaISka fjk;a „ùka 

ksmo jQ wdydr u; hefma'  ^,l=Kq 1 × 2 1/2hs&

(ii)    (a) iyfNda ;ajh hkq l=ula o

 tla „úfhl=g jdis ie,fik wfkldg n,mEula we;s fkdjk fjkia „ù úfYaI 

02la w;r we;sjk ix.uhls$

 tla „úfhl=g jdis ie,fik wfkldg n,mEula we;s fkdjk iy„ú ix.uhls$

^,l=Kq 1 × 2 1/2hs&

(b) iyfNda„;ajh wfkHdakHdOdrfhka fjkia jkafka flfia o

 iyfNda‚;ajfha	°	tla	„úfhl=	muKla	jdis	,nk	w;r"	wfkHdakHdOdrfha	°	„ùka	

fofokdu jdis ,nhs' ^,l=Kq 1 × 2 1/2hs&

(iii)  (a) ñksia wdydrfha we;s ;ka;=j, l ;H folla i|yka lrkak'

 l%udl+xpkh	W;af;ackh	lrhs'	

 wdydr	reÑh	we;s	ls¯ug	fya;=	fõ'$	wdydrhg	jeä	m˙udjla	,nd	foa'

 u,noaOh j<lajhs'

 wdudYhdka;s%l wdndO j<lajhs' ^´keu folla ,l=Kq 2 × 2 1/2hs&

(b) úgñk hkq fudkjd o

 ^idudkH&	 m˙jD;a;shg yd fi!LHhg	 b;d	 l=vd	 m%udKj,ska	 wjYH	 jk	ldnksl	

ixfhda.  ^,l=Kq 2 × 2 1/2hs&

(c) ñksidf.a my; i|yka la la wdndOhg fya;= jkafka l=uk úgñkfha k;dj o

wkaONdjh   ( úgñk A$ fráfkda,a 

uqLH jgd we;s iu me,Su  ( úgñk B2$	rhsfnd af,aúka	 ^,l=Kq 2 × 2 1/2hs&

(iv)  (a) l%udlx kh hkq l=ula o

 j,hdldr	yd	wkajdhdu	fmaYsj,	udrefjka	udrejg	we;sjk	ixfldapk	ksid	is≥jk	

˙;añl$	;rx.dldr	pk,	^wdydr	.uka	ls¯u	is≥	lrjhs'&		 ^,l=Kq 1 × 2 1/2hs&

(b) ñksia wdydr udr®.fha wjqr®ndla m%;dkh msysá ia:dk i|yka lrkak'

 fmaYs fpda,fha& wkajdhdu iy p,hdldr fmaYs ia;r w;r  ^,l=Kq 1 × 2 1/2hs&
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(v)  (a) kafgfrda.eiafg%dakaj, l ;H folla i|yka lrkak'

 wdudYhsl p,kh wvq ls¯u 

÷ wdudYhsl hqI Y%djh ksfYaOkh  ^,l=Kq 2 × 2 1/2hs&

(b) ñksia wx.=,sldj, we;s wdka;% ffi,j, muKla lsh yels „r®K kaihsu folla kï 

lrkak'

 iqlafr®ia"	fuda,afÜia"	,elafÜia"	weuhsfkdfmaáf ia"	vhsfmmaáf ia"	

kshqla,sfhdghsf ia	 ^´kEu folla ,l=Kq 2 × 2 1/2hs&

(B)  (i) nysiai%djh hkq l=ula o

÷	 m˙jD;a;sfha	°	ksmofjk	wmøjH	foayfhka	neyer	ls¯u	 ^,l=Kq 1 × 2 1/2hs&

(ii)    re r jdyskS iu. ls gq iïnkaO;djla olajk wm Ia jxYS nysiai%d  jHqyhla kï lrkak' 

÷	 jDlalsld	 ^,l=Kq 1 × 2 1/2hs&

(iii)  (a) udkj j laldKq jr®. folla kï lrkak' 

 ndysl	jDlaldKq"	clIag	u–cd	jDlaldKq			 ^,l=Kq 2 × 2 1/2hs&

(b) udkj j laldKqf  wú≥r ix ,s; kd,sldj ;=<g we;=  u i|yd .= ldf  isg ;r,h 

.uka l< hq;af;a l=uk ffi, ia;r yryd o  

÷	 .=É ldfõ$	.=É l	flaYkd,sldj,	 ;a;sh$	ir,	Y,aluh	wmsÉ oh							iy	

fndauka	m%djrfha	we;=<;	 ;a;sh$	ir,	Y,aluh	wmsÉ oh	 ^,l=Kq 1 × 2 1/2hs&

(iv)  (a) udkj j laldKqj ;=<g i%djh lrkq ,nk nysiai%d h ,hla kï lrkak'

 ls%hákhska   ^,l=Kq 1 × 2 1/2hs&

(b) udkj j laldKqj ;=<g wls%h f,i m%;sfYdaKh lrkq ,nk whk folla kï lrkak'

 CI¯,   HCO¯3,   K+ ^´kEu folla ,l=Kq 2 × 2 1/2hs&

(v)  udkj j laldKqf  wksjdr®h , m%;sfYdaIKh is≥jk ia:dkh l=ula o  

÷ wú≥r	ixj,s;	kd,sldj ^,l=Kq 1 × 2 1/2hs&

(C)  (i) (a) ñksidf.a jd;dY%fha m%Odk l ;Hh l=ula o  

 .r®;j,g Tlaiscka iemhSu iy CO2 ^.r®;j,ska& bj;a ls¯u ^,l=Kq 1 × 2 1/2hs&

(b) úf lSj isák ñksfil=f.a idudkH yqiau .ekSfï  Ndú; flfrk m%Odk fmaYS fudkjd o  

÷ ndysr wka;r® mr®Y= fmaYS" uyd m%dÖrh  ^,l=Kq 2 × 2 1/2hs&

(ii)   (a) úf lSj isák ksfrda.S je ysá ñksfil=f.a idudkH Yajik YS %;dj l=ula o

÷ ñks;a;=jg pl%$ iajik jdr 12 - 15 ^,l=Kq 2 × 2 1/2hs&

(b) ñksidf.a kdifha Yajik l ;H ;=kla i|yka lrkak'

÷ wdr®ø;djh jeä ls¯u$ f;;ukh jeä ls¯u 

÷	 fm¯u$	ms˙is≥	ls¯u$	wxY=	bj;a	ls¯u

÷ iajik jd;h WKqiqï ls¯u  

÷	 iajik	jdhq	m˙jykh	ls¯u	 ^´kEu ;=kla ,l=Kq 3 × 2 1/2hs&
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(iii)  (a) ñksidf.a yqiau .ekSu md,kh lrk m%Odk idOlh l=ula o  

 ^reêrfha& CO2 wdYsl mSvkh by< hdu$ CO2	idkaøKH	jeä	ùu$	hypercapnia

^,l=Kq 1 × 2 1/2hs&

(b) k u Yajik jr®Khl ;s h hq;= w;HjYH , IKh l=ula o  

÷ by< O2 wdYsl mSvk$ idkaøKj, ° O2 iu`. ne£ug;a wvq O2 wdYsl mSvkj, °$

idkaøKj, ° O2	uq∞	ye¯ug;a	yels	ùu		 ^,l=Kq 1 × 2 1/2hs&

(iv)  (a) udkj Yajik udr®.fha we;s Yaf,aIau,fha l ;H folla i|yka lrkak'

 wxY= r|jd .ekSu

 jd;fha wdr®ø;djh% f;;ukh jeä ls¯u     ^,l=Kq 2 × 2 1/2hs&

(b) udkj .r®;hla wdia;rKh lrkq ,nk ffi, fudkjd o

 ir,	Y,aluh	wmsÉ o	ffi,	

 surfactant i%dù ffi,    ^,l=Kq 2 × 2 1/2hs&

(v)  i;a;ajfhl=f.a foayfha úYd,;ajh;a Yajik m Ia fha jr®. ,h;a w;r we;s iïnkaO;dj 

l=ula o  

÷ foayfha	úYd,;ajh	jeä	jk	úg	Yajik	mDIaGfha	jr®.M,h	jeä	fõ ^,l=Kq 1 × 2 1/2hs&

^tl;=j 40 × 2 1/2 = 100hs&
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3 m%Yakh

03. (A)  (i)   ridhk-iajhxfmdaIS „úfhla hkq l=ula o

 ldnka	m%Njh	wldnksl	ldnka$	CO2	jQ	o	Yla;S	m%Njh	wldnksl	ridhk	øjHHka	jQ	o	

„úfhls'  ^,l=Kq 1 × 2hs&

(ii)    ridhk-iajhxfmdaIS nela ˙hdjla i|yd la yrKhla fokak' 

 Nitrobactor/ Nitrosomonas ^,l=Kq 1 × 2hs&

(iii) ms%fhdak hkq l=ula o

 fm%da kuh	wdidol	wxY+		 ^,l=Kq 2 × 2hs&

(iv)  ms%fhdak u.ska we;s lrkq ,nk frda.hla i|yd la yrKhla fokak'

 Crutzfeldt Jakob disease (Kuru disease)

 Bovine Spongiform Encephalopathy (BSE) $ Wu;= .j frda.h  ^,l=Kq 1 × 2hs&

(v)  my; i|yka l lla frdamKh ls u i|yd Ndú; lrkq ,nk úoHd.dr frdamK udOH l 

ne.ska kï lrkak'

(a) úIufmdaIS nela ˙hd (			 fmdaIH	ta.dr®	

(b) †,Sr 	 (		 wr®;dm,a	fvlaiafg%daia	ta.dr®	

(c) ffjri 	 (		 l=l=Ω	l,,		 ^,l=Kq 3 × 2hs&

(vi)  jHd kl Iq „ ka nysIaO,l yd wka; O,l ksmo u u.ska jHd kl;dj ;aikak 

lrhs' 

(a) wka; O,l hkq fudkjd o  

 ;dm	ia:dhS	OQ,l	jk	w;r"	tajd	CIqø	„ù	ffi,$	ffi,	 ;a;sj,	fldgia	fõ'

^,l=Kq 2 × 2hs&

(b) wka; O,l ksmojk nela ˙hdjla i|yd yrKhla fokak' 

÷ Salmonella typhi ^,l=Kq 1 × 2hs&

(c) nysIaO,l hkq fudkjd o  

 ;dm wia:dhS fm%daàkuh OQ,l ^,l=Kq 2 × 2hs&

(d) úúO nysIaO,l jr®. ;=kla kï lr  a l lla ksmojkq ,nk lsfkldg fjkia 

nela ˙hd úfYaIh ne.ska kï lrkak'

nysIaO,l jr®.h nela ˙hdf  ku 

 kshqfrdfgdlaisk  Clostridium tetani 
 ihsfgdfgdlaisk   Corynebacterium diphtheriae 
 tkafgfrdfgdlaisk  Vibrio cholerae  

^,l=Kq (3+3) × 2hs&

(B)  (i) my; i|yka l flys kk isoqjk wjia:dj l=ula o

(a) mqreIhska  	 (			 Y=l%dkq	ckkh	

(b) iia Ydl  	 (		 CIqø	 cdkq	yd	uyd	 cdkq	we;s	ùfï	°		

(c) Selaginella (		 CIqø	 cdkq	yd	uyd	 cdkq	we;s	ùfï	°	 ^,l=Kq 3 × 2hs&
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(ii)    kk úNd kfha  muKla fyda wkkk úNd kh yd kk úNd kh hk foflys  u 

fyda my; i|yka ljr ls%hdj,s is≥ f  o fyda ljr jHy olakg ,ef  o fyda hkak iq≥iq 

;Sref  l;srhla (×) u.ska olajkak'

kk úNd kfha  
muKla

kk úNd kh yd wkkk 
úNd kh hk fofla  u 

÷  hq.mg ×
÷  flaka sld ×
÷  fikafg%dñhr ×
÷  uxi, ×
÷  jr®KfoaydxY ×
÷  ffi,ma,diau úNd kh ×
÷  Iq  kd,sld ×
÷  ;=rej ×
÷  ;r®l= ×
÷  wka;l,dj ×

^,l=Kq 10 × 2hs&

(iii)  Cucurbita úfYaIhl ,fha ye h iajd k j jHqla; jk dk fol we,S, (aa yd Bb) u.ska 

ksr®Kh jk nj my; j.=f  olajd we;' 

m%f ◊ or®Yh ,fha ye h 

A-B-   u`v, 

A-bb fyda aaB-  f.da,dldr

aabb   †.eá 

(a) AaBb m%f ◊ or®Yh we;s Ydlhla Aabb m%f ◊ or®Yh we;s Ydlhla iu. uqyqï lrk 

, ' fuhska we;s jk m% ks;hkaf.ka lrj wkqmd;hla †.eá , iys; f  o   

 1/8    ^,l=Kq 1 × 2hs&

(b) f.da,dldr , we;s Ydl folla uqyqï lrk , ' ishÆ u m% ks;hkaf.a , u , 

ye fhka hqla; úh' fou msh Ydlj, m%f ◊ or®Y fudkjd o   

÷ AAbb  aaBB    ^,l=Kq 2 × 2hs&

(iv)  m%f ◊lj úlrKh l< „úfhla hkq l=ula o

÷ fjk;a úfYaIhl   

÷ cdk we;=<;a ls¯fuka  

	m%fõ◊l	,CIK	fjkia	lrkq	,enQ	„úfhls	 ^,l=Kq 3 × 2hs&

(v)  m%f ◊lj úlrKh lrk ,o fnda. Ydl yd l Islr®ufha  Ndú;d ls u .ek iuyr rgj,a 

úfrdaO;d la ug uq,a j ffjoH úoHd;aul fya;= folla olajkak'

÷ wid;añl;djhka  

÷ úI∞hl	nj		

÷ wdka;s%l	nela ˙hdj,g	m%;s jl	m%;sfrdaê;dj	iïfm%aIKh	ùu	

^´kEu folla ,l=Kq 2 × 2hs&
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(C)  (i) jdhqf.da,fha fldgia y;r m :ú m Ia fha isg ndysr wNHdjldYh foig ksjer† wkqms<sfj<ska 

kï lrkak'

÷ m˙jr®;S	f.da,h"	wm˙jr®;s	f.da,h$	ia;r	f.da,h"	uOH	f.da,h"	;dm	f.da,h	

^,l=Kq 4 × 2hs&

(ii)    fidaka ia;rh we;af;a jdhqf.da,fha l=uk fldgfia o  

÷	wm˙jr®;s	f.da,h$	ia;r	f.da,h" ^,l=Kq 1 × 2hs&

(iii)  fidaka ia;rfha jdish l=ula o  

÷ iQr®hdf,dalfha we;s mdrcuqnQ, (UV) lsrK wjfYdaIKh$ mdrcïnQ, (UV)	lsrK	mD:úhg 

<`.d ùu je<elaùu  ^,l=Kq 1 × 2hs&

(iv)  fidaka ia;rh úkdY lrk m%Odk jHh l=ula o  

÷ CFC$	laf,dafrd aÆjfrda	ldnka		 ^,l=Kq 1 × 2hs&

(v)  fidaka ia;rh úkdY fï wys;lr n,m ï fudkjd o  

÷ wefia	iqo	we;sùfï	wj∞ku	jeä	ùu			

÷ ñksidf.a ifï ms<sld we;s ùu   

÷ fnda. wiajekak wvq ùu  ^,l=Kq 3 × 2hs&

^tl;=j 50 × 2 = 100hs&

3 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks IK  ks.uk yd fhda kd (

3 m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 

wh≥ïlrejkaf.ka	 98%la	 mu◊'	 fuu	 m%Yakh	

i|yd ,l=Kq 100la ysñ fõ'   

bka ,l=Kq  00 -  25  m%dka;rfha 18%la o"

 ,l=Kq  26 -  50  m%dka;rfha 42%la o"

 ,l=Kq  51 -  75  m%dka;rfha 33%la o"

     ,l=Kq  76 - 100  m%dka;rfha  7%la o" 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 75g	jvd	jeäfhka	,nd.;a	ms˙i	7%la jk 

w;r ,l=Kq 25	 fyda	 Bg	 wvqfjka	 ,nd.;a	 ms˙i	
18%ls'	tfukau	wh≥ïlrejkaf.ka	42%lau 26 
- 50 w;r ,l=Kq ,nd f.k we;' 

3 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

76 - 100

7%

51 - 75

33%

26 - 50

42%

00 - 25

18%

76 - 100

7%

51 - 75

33%

26 - 50

42%

00 - 25

18%
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4 m%Yakh

04. (A)  (i) m Ia jxYSkaf.a Ouks jl%j, u,sl ie,eiafuka ISrmdhS Ouks jl%j, is≥  we;s fjkialï

fudkjd o

 1, 2 iy 5 jk Ouks jl% hq.,a iïmQr®kfhka ke;s ùu  

 3	jk	hq.,	^mDIaGh	Ouksfhka	fjka	ù&	YSr®IfmdaYS	jl%h	njg	m;a	ùu	

 4 jk hq.,fha ol=Kq jl%h ke;s ùu

 4 jk hq.,fha jï jl%h ixia:dksl jl%h njg m;a ùu 

 6	jk	hq.,	^mDIaGh	Ouksfhka	fjka	ù&	mqmamqYSh	jl%h	njg	m;a	ùu		 ^,l=Kq 5 × 2 1/2hs&

(ii)    ysfud.af,d kaj,g wu;rj i;=ka ;=< lsh yels hl  w x.= Yajik jr®Kl fol kï 

lrkak' 

 ySfudat˙;s%ka		 laf,dfrdlarefjd¯ka	 ^,l=Kq 2 × 2 1/2hs&

(iii) ksfrda.S je ysá idudkH mqreIhl=f.a re rfha ySfud.af,d ka idka Kh l=ula o  

 13 - 18 g/ 100 ml ^,l=Kq 1 × 2 1/2hs&

(iv) ñksidf.a re r ix gl ;ekSug wjYH úgñk 4la kï lrkak' 

÷ úgñk B6	^ms˙fvdlaiska&

÷ úgñk B12 ^ihfkdfldne,ñka&

	f da,sla	wï,h

÷ úgñk B5 ^mekagf;ksla wï,h&

÷ úgñk K	^ hsf,dalaúfkdaka&	
^´kEu y;rla ,l=Kq 4 × 2 1/2hs&

(v)  rla;dKq wjidok YS %;dj ( S  kSr®Kh ls fï jeo.;alu i|yka lrkak' 

	m%∞y	ksr®Kh	ls¯ug$	iuyr	frda.	ksr®Kh	ls¯ug		
^,l=Kq 1 × 2 1/2hs&

(B)  (i) jid hkq l=ula o

÷ jid jdysks$ jid moaO;sh ;=< wka;r®.; mgl ;r,fhka$ wka;r® ffi,Sh ;r,fhka 

iïNjh jk wjr®K ;r,hls'    ^,l=Kq 1 × 2 1/2hs&

(ii)    ñksidf.a jid moaO;sfha m%Odk mdysks fol kï lrkak'   

÷ ol=Kq jid m%Kd,h" Wria m%Kd,h ^,l=Kq 2 × 2 1/2hs&

(iii)  ñksidf.a jid moaO;sh re r ixirK moaO;sh iu. iïnkaO jkafka fldfy  o    

÷	ol=Kq	yd	jï	wfOdaCIl	Ysrdj,g		 ^,l=Kq 1 × 2 1/2hs&

(iv)  (a) ñksidf.a jid jdysks iy Ysrd w;r we;s lemS fmfkk jHyd;aul iudk;dj i|yka 

lrkak'

÷ lmdg	;s u	

^,l=Kq 1 × 2 1/2hs&
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(b) ñksidf.a re r jdysks moaO;sh iy jid moaO;sh w;r we;s m%Odk jHqyd;aul fjkialï 

folla i|yka lrkak'

÷ jid moaO;sfha Ouks yd Ysrd ke;s ùu 

÷ jid	moaO;sfha	yDoh	ke;s	ùu	

÷ jid	moaO;sfha	jid	.eá;s	;s u	 ^´kEu folla ,l=Kq 2 × 2 1/2hs&

(v)  ñksidf.a jid jdyskS ;=< jid m˙jykh lrkq ,nkafka flfia o  

÷ ^wdikakj msysá& foay fmaYs$ lxld, fmaYsj, ixfldpk ksid jid jdysksj, f;¯u 

u.ska  ^,l=Kq 1 × 2 1/2hs&

(C)  (i) Ydlj, , m˙jykh is≥jk l%u kï lr  a l lla i|yd la yrKhla ne.ska 

fokak' 

l%uh   yrKh  

÷ úirkh   wefmdma,diagh$ jdIamsNjkh   

÷ wdi%e;sh    isïma,diagh$ uQ, flaI ffi,j,ska c,h wjfYdaIKh  

÷ ksmdkh			 úh<s	 c	u.ska	c,h	wjfYdaIKh	

÷ ialkaO m%jdyh   rfidaoa.ukh  ^,l=Kq (4+4) × 2 1/2hs&

(ii)   Rhoeo m;%hl wms r®u isúhl ffi,j, djH úNjh ksr®Kh ls fï  wkq.ukh lrkq 

,nk m%Odk mshjr i|yka lrkak'

÷ wmspr®óh isú úúO ujq,sl;d iys; iqlafrdaiaj, øjKj,g nyd 

÷ ñks;a;= 20la	;e u 

÷	 úY=k	ù	we;s	ffi,	ixLHdj	wkaùCIh	hgf;a	.Kka	ls¯u	

÷	 iqlafrdaia	ødjK	idkaøKh	yd	úY+k	ffi,	ixLHdfõ	m%;sY;h	w;r	m%ia;drh	we£u		

÷ 50% úY=k;djh	w∞<	iqlafrdaia	ødjKfha	ujq,sl;djh	m%ia;drfhka	fiùu	

÷	 iïu;	j.=j	wdOdrfhka	ødjH	úNjh	.Kkh	ls¯u		 ^,l=Kq 6 × 2 1/2hs&

(iii) ,h yd djH m˙jykh fï  u,sl wka; r®ufhys leiafma˙hka máfhys ldr®hNdrh 

l=ula o  

	 c,h	yd	†h	jQ	øjHj,	ksoyia	pk,h	j<lajhs

	 L◊cj,	jr◊h	wjfYdaIKhg	bv	i,ihs ^,l=Kq 2 × 2 1/2hs&

(iv) uq,aj,g ,efnk lais ka iemhSu ke;s j úg Ydl uq,aj,ska L◊  whk wjfYdaIKh ls fï 

f .h l%ufhka w qjkafka uka o  

	 th	iajdhq	Yajikh	u;	r 	mj;sk	ilS%h	ls%hdjla	ùu	 ^,l=Kq 1 × 2 1/2hs&

(v) uq,a u.ska L◊  wjfYdaIKH ls ug o  u we;eï Ydl Iq „ ka iu. wfkHdkHdOdrl 

iïnkaO;djhka we;s lr f.k we;' jeks yrK folla i|yka lrkak' 

÷ †,srl uq,

÷ Rhizobium rks, Ydl ix.uh   ^,l=Kq 2 × 2 1/2hs&

^tl;=j 40 × 2 1/2 = 100hs&
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B  fldgi - r kd m%Yak

5 m%Yakh

5. (a)	 y˙;,jhl	or®YSh	jHQyh	úia;r	lrkak'

y˙;,jh	ffi,	bkaøshsldjls'		

1'   mg, follska jg ù we;'$ ta msg; mg,h iy we;=<; mg,h f,i h' 

2'		tys	wNHka;r	mg,	^moaO;shla&	we;'	

3'  tajd mxcrh ;=<ska †fjñka  

4'  ;hs,fldhsv idohs'

5'		tajd	tl	u;	tl	msysgñka	.%dkd$	mxcr	l◊ld	idohs		

6'		.%dkd$	mxcr	l◊ld	iqia;r	u.ska	iïnkaO	fõ'

;hs,fldhsv mg,j,  

7'		laf,dar S,a	jr®Kl$	y˙;m%o			

8'  lefrdáfkdhsv jr®Kl 

9'  tkaihsu yd bf,lafg%dak jdyl mj;S

10'  mxcrfha wvx.= jkafka 

11'		ldnkavfhdlaihs $	CO2 ;srldrl tkaihsu

12'		msIaG	l◊ld		 

13'   rhsndidau 

14' DNA iy 

15'  RNA h'

msg; mg,h

we;=<; mg,h

.%dkd$mxcr	l◊ld  

;hs,fldhsv  

mxcrh 

wka;r® mxcr iqia;r  

1'   oaú;aj mg,$ we;=,a iy msg; mg,

2'	 msIag	l◊ld

3' mxcrh

4'	 .%dkd	fyda	mxcr	l◊ld$	;hs,fldhsv	

5' wka;r® mxcr iqia;r ^rEm igyk 5 x 2 = 10hs&
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(b) m%Ndixiaf,aIKfha CO2	;sr	ls¯fï	°	y˙;,jhl	ldr®hNdrh	meye†,s	lrkak'

16'		^m;%j,g	we;=Æ	jQ&	jdhq	f.da,Sh	ldnkavfhdlaihs 	y˙;,jh	;=<	we;s	

17'  mxcrhg úirKh ù$ we;=,a ù  

18'  ldnka 5 ixfhda.hla jk

19'  RuBP kï

20'  CO2 m%;s.%dylh iu. iïnkaO fõ ^C3 Ydlj,&

21'  fuh RuBP ldfndlaisf,aia tkaihsuh u.ska W;afm%arKh ù 

22'  wia:dhS ixfhda.hla iEfoa'

23'  fuu ls%hdj,sh ldfndalais,alrKhhs'  

24'		wia:dhS	ixfhda.h	^ldnka	6&	CI◊l	j	 |	fy,S	

25'  wKq 02la idokq ,nk w;r" 

26'  th ldnka ;=fka ifhda.hla jk

27'  PGA $	.a,sifr®Ü	f diafmaÜ$	fmdiafmda	.a,si˙la	wï,hhs'	

28'		fuh	m%Ndiaf,aIKfha	m%:u	ia:dhS	M,hhs'	

29'  PGA $	.a,sifr®Ü	f diafmaÜ$	fmdiafmda	.a,si˙la	wï,h"	PGAL njg m;a flfr®' 

30'  th ATP yd 

31'  NADPH u.sks' 

32'  fïjd ksmo jk ,oafoa wdf,dal m%;sls%hdfõ ° 

33'		.%dkd$	mxcr	l◊ld	;=<	h'	

34'		fï	i|yd	laf,dar S,a	iy	leráfkdhs 	jr®Kl	o	

35'  bf,lafg%dak jdyl o iyNd.S jk w;r" tajd 

36'  ;hs,fldhsv mg,j, msysgd we;   

37'  PGAL fldgila  

38' iy ATP

39'  CO2 m%;s.%dylh m%;sckkh ls¯uh Ndú;d fõ

40'		ta	m%;sls%hd	fY%a◊hla	yryd			

41'  RuMP ksmojñks'  

42'		b;s˙	 GAL	

43'		m%;sls%hd	fY%a◊hla	Tiafia	

44'  fylafidaia iSks ksIamdokh lr 

45'  msIagh njg m;a lrhs'

46'  CO2	;sr	ls¯fï	iïmQr®K	m%;sls%hd	fY%a◊hu	^y˙;,jfha&	mxcrh	;=<	is≥jk	w;r

47'		tys	wjYH	ishÆ	u	tkaihsu	mj;S'	 (´kEu 47 × 3  = 141)

        (rEm igykg = 10&

^uqΩ	,l=Kq	= 151&

^Wm˙u 150)
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6 m%Yakh

6. (a)  udkj	äïn	fldaIfha	jHQyh	úia;r	lrkak'

1' †.á h'

2' me;,s h' 

3'	 wduka 	yeve;s	h'	

4' .r®NdIhg iú ù we;'

5' ta äïn fldaI nkaO;s u.sks 

6' ndysr j msysá ;ks ffi, ia;rhls

7'	 th	ckl	wmsÉ ohhs'

8'	 fuu	wmsÉ oh	 kdldr	ffi,j,ska$	ir,	 kdldr	wmsÉ ohlska	iukaú;	h'	

9'	 ^uOHj&	mxcrh	jgd	th	msysghs'

mx rh 

10' ndyslh yd 

11'	 u–cdfjka	iukaú;	h'	

u dj iukaú; jkafka  

12' ,sys,a iïnkaOl mgl" 

13' reêrjdyskS" 

14' jid jdysks yd 

15' iakdhqj,sks'

ndyslh iukaú; jkafka  

16'	 k	iïnkaOl	mgl	yd

17'	 úúO	m˙K;	wjia:dj,	mj;sk	iHqksld	j,sks	

u iHqksld kï  

18' uQ,sl	iHqksld

19'	 tajd	úYd,	ixLHdjla	we;'

20' m%d:ñl	iHqksld	

21' tajd m%d:ñl wKav ffi,hla yd 

22'	 iHqksld	ffi,	;ks	ia;rhlska	iukaú;	h'

23' .%dmSh	iHqksld

24' tajd oaú;sl wKav ffi,hla 

25'	 ;r,hlska	ms˙	l= rhla	yd	

26'	 iHqksld	ffi,	ia;r	lsysmhlska	iukaú;	h'

27' msms¯	.sh	^.%dmSh&	iHqksld	o fuys mj;S' tajd

28' ly meye;s

29' mS; foayh njg úlikh fõ'

30'	 th	^mS;	foayh&	uOH	l=yrhlska	yd	
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31' .%ka:l fii,j,ska hqla; h'

32' Yafõ; foay h

33' ;ka;=u h

34' iïnkaOl mglhlska hqla; h' 

uQ,sl	iHqksld	

m%d:ñl	iHqksld	

ckaudkql 
wmsÉoh	

u–cdj		
ndyslh   

iafõ; foayh    

mS; foayh     msmsreKq	iHqksldj	

.%dmSh	iHqksld	

oaù;Shsl 
wKv ffi,h 

^rEmigyk 1 x 10 = 10hs&

(b) Tima pl%fha äïn fldaI ls%hdjka m%ckl fydar®fudak u.ska hdukh lrkq ,nkafka 

flfia± hs fláfhka meye†,s lrkak' 

35' yhsfmd;e,ui u.ska ksoyia lrkq ,nk  

36' GnRH

37'	 mQr®j	msáhqg˙h	W;af;ackh	lrhs

38'	 th	^mQr®j	msáhqg˙h&	FSH yd

39'	 LH	ksoyia	lrhs'

FSH

40'	 wm˙k;	wKav	ffi,j,	úlikh	W;af;ackh	lrhs'

41'	 iHqksld	ffi,j,	úlikh	W;af;ackh	lrhs'

42'	 iHqksld	ffi,j,ska	Biag%cka	i%djh	W;af;ackh	lrhs'	

LH

43'	 wKav	ffi,j,	jeä≥r	úlikh	W;af;ackh	lrhs'

44'	 iHqksld	ffi,j,	jeä≥r	úlikh	W;af;ackh	lrhs'

45'	 äïn	fudapkh	tlajru	is≥	lrhs'	

46' mS; foayfhka fm%dfciafgfrdka i%djh ùu W;af;ackh ùu 

47' mS; foayh úlikh ùug wdOdr fõ'$ mS; foayh mj;ajd .ekSug wdOdr fõ'

(,l=Kq 47 × 3  = 141)

        (rEm igykg = 10&

^uqΩ	,l=Kq	= 151&

^Wm˙u 150)
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7 m%Yakh

7. (a)  wm c,h hkq l=ula o@

1' Ndú;d ls¯u u.ska c,h wmc,h njg m;afõ' 

wm ,fha wka;r®.;hka 

2'	 ldnksl	øjH	^ldfndayhsf %Ü$	,smsv$	fm%da k&	

3'	 k	øjH		

4'	 wldnksl	ridhk	øjH	

5'	 úI	ridhksl	øjH	

6'	 ydkslr	CIqø	„úka$	CIqø	„ùka	úYd,	ixLHdjla

(b) wmc,h	úYd,	m%udKj,ska	iajdNdúl	c,dYj,g	uq∞	ye¯fï	wys;lr	n,mEï	fudkjd	o

7'	 frda.ldrl	CIqø	„ùka	jHdma;	fõ'

8'	 ffcjydhkh	úh	yels$	úfhdackh	úh	yels	øjH	tla/ia	ùu	ksid	

9' c,h ¥IKh fõ' 

10' úfhdackfha ° c,fha wvx.= Tlaiscka b,aÆu by< hhs'$ †h ù we;s Tlaiscka 

m%udKh wvq fõ'  

11' túg c,fha BOD$ ffcj Tlaiscka úYd, jYfhka Ndú;d fõ'

12' th c,c „ùkag n,mEï we;s lrhs

13' iuyr úg Tjqka ñh hhs' 

14'	 ksr®jdhq	úfhdackh	ksid	≥.|	we;s	fõ'	

(c) ldr®ñl	wmc,h	ms˙hï	ls¯fï	uQ,Or®u	iy	m%Odk	mshjr	úia;r	lrkak'

ldr®ñl	wmc,h	ms˙hï	ls¯fï	mshjr	my;	uQ,Or®u	u;	mokï	fõ'	

15'	 k	øjH	bj;a	ls¯u	

16'	 úfhdackh	úh	yels	øjH	bj;a	ls¯u	

17'	 úI	øjH	bj;a	ls¯u	yd		

18' frda.ldrl „ùka bj;a ls¯u 

19'	 fuu.ska	ms˙hï	l<	c,h	wdrCIdld¯	f,i	iajNdúl	c,dYj,g	uq∞	ye¯ug	yels	fõ'

20'	 fuu	ms˙hï	ls¯u	mshjr	follska	is≥	flfr®

21'	 m%:ñl	ms˙hï	ls¯fï	°	

22'	 úYd,	mdfjk	øjH	bj;a	flfr®

23' je,s bj;a flfr®

24' f;,a yd .S%ia bj;a flfr®

25'	 wjidok	;gdl	;=<	 k	øjH	;ekam;a	ùug	bv	yefr®		

26'	 fuys	°	ldnksl	øjHj,ska	25% - 35%la bj;a flfr®  

27'	 oaù;sl	m˙hï	ls¯fï	°	
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28'	 m%d:ñl	ms˙hï	ls¯fuka	,efnk	øj	wmøjH	jd;kh	flfr®	

29'	 ta	nela ˙hd	jr®Okh	myiq	ls¯ug	h'	

30'	 fuu	mshjfr®	°	iS %	f,i	CIqø„ù	TlaislrKh	is≥	flfr®

31'	 oaù;Sl	ms˙hï	ls¯u	l%u	follg	is≥	flfr®		

32' ilS%h l< fndr l%uh  

33'	 ldka≥	fmryka	l%uh	

34'	 oaù;Sl	 ms˙hï	 ls¯fï	 °	 ldnksl	 øjHj,ska	 75% - 95%la Tlaislrkfhka bj;a 

flfr® 

35'	 oaù;Sl	ms˙hfuka	msg;g	.,d	tk	øjh	úI c	kdYkh	lr	iajdNdúl	c,dYj,g	

.,d hEug bv yefr® 

36'	 fuu	ms˙hï	l%u	foflys	°	u	bj;a	lrkq	,nk	frdkafndr	ksr®jdhq	frdkafndr	

„rlhlg we;=,a flfr®

37'	 tys	°	ksr®jdhq	„r®Kh$	úfhdackh	is≥	fõ'

38'	 fuys	°	„j	jdhq$	ldnka	vfhdlaihs 	yd	óf;aka	ksmo	fõ'

(,l=Kq 38 × 4  = 152)

        ^Wm˙u 150)

 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks IK  ks.uk yd fhda kd (

7	 m%Yakhg	 wh≥ïlrejkaf.ka	 81%la ms<s;=re 

imhd we;' fuu m%Yakh i|yd ,l=Kq 150la ysñ 

fõ'   

bka ,l=Kq  00 -  37 m%dka;rfha 36%la o"

,l=Kq  38 -  75 m%dka;rfha 42%la o"

,l=Kq  76 -  113  m%dka;rfha 20%la o"

     ,l=Kq  114 -   150  m%dka;rfha  2%la o" 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 76	fyda	Bg	jeäfhka	,nd.;a	ms˙i	22%la 

jk w;r ,l=Kq 75	fyda	Bg	wvqfjka	,nd.;a	ms˙i	
78%ls'  

 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

00 - 37

36%

38 - 75

42%

76 - 113

20%

114 - 150

2%

00 - 37

36%

38 - 75

42%

76 - 113

20%

114 - 150

2%
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8 m%Yakh

8. (a)  DNA j,	jHQyh	úia;r	lrkak'

1' DNA wKqjla	fmd,skshqla,sfhdaghsv	∞u	follska	iukaú;	fõ

2'	 tu	∞u	fol	oaú;aj	fya,slaihla	idohs	

3'	 tu	∞u	m%;súreoaO	w;g	†j	hhs'	^msysghs&$	∞u	m%;siudka;r	h'		

4'	 fmd,skshqla,sfhdaghsv	∞ufha	kshqla,sfhdaghsv	fr® hj	ms<sfh,	ù	we;'			

5'	 kshqla,sfhdaghsvhla	ix gl	3lska	iukaú;	fõ'	tajd	kï"		

6' khsg%ckSh NIauh 

7' äulaisrhsfndaia iSks iy 

8'	 fmdiafmaÜ	ldKavh	fõ'

9' khsg%ckSh NIau wdlr 2ls' tajd kï"

10'	 mshq˙k	iy		

11'	 ms˙ñäk	h'	

mshq˙kaj,g wh;a jkafka   

12' weäkska yd 

13' .=jkskah'

ms˙ñ kaj,h wh;a jkafka   

14' ihsfgdisk yd

15' ;hsñka h'

16' hdno kshqla,sfhdaghsv fmdiafmdvhstiagr nkaOk u.ska ne£

17'	 iSks	-	fmdiafmaÜ	fld∫	kdráh	idohs'

18' wkqmQrl NIau nef|kafka

19' A   T 

20' G ≡ C f,i h' 

21' ta yhsv%cka nkaOk u.sks'

r m igyk A
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rEm igyk Ays my; i|yka tajd we;=<;a úh hq;=h'

	 fya,slaiSh	jHqyh

÷ iudka;r kshqla,sfhdghsv odu fol

÷ wkQmqrl NIau hq.,kh 

÷ yhsv%cka nkaOk 

	 iSkS	f diafmaÜ	fld∫	kdráh

(iïmQr®K f,i kï lrk ,o rEm igyk = ,l=Kq 06)

(wiïmQr®K f,i kï lrk ,o rEm igyk = ,l=Kq 03)

(kï fkdlrk ,o rEm igyk = ,l=Kq 00)

(b) cdkj,	jHqyh	iy	jr®Kdfoay	iuy.	tajdfha	we;s	iïnkaO;dj	úia;r	lrkak'

22' cdkh DNA ys fldgils'  

23' th ;ks fmd,sfmmaghsvhla ksr®Kh lrhs'$ úfYaIs; lrhs' 

24' cdk" ^„úfhl=f.a& fN!;sl yd 

25'	 ldhsl	úoHd;aul	,CIK	ksr®Kh	lrhs'		

26'	 cdk	wdfõ◊fha	uQ,sl	jHQyd;aul	yd	

27'	 lD;Huh	tallhhs'

28' DNA	wdfõ◊l	øjHhhs'

29' cdk DNA j, úYsIag kshqlaf,daghsv wkqms<sfj<ska iukaú; fõ' 

30' DNS	ys	†.	∞u	

31' jr®Kfoayfha ;†ka weys¯ we;'

32' tajd fm%daàk$ ysiafgdaka iu. iïnkaO ù mj;S

33' cdk jr®Kfoayfha ksYaÑ; ia:dkhl msysghs'

34' th cdk m:h f,i ye¢kafõ'

35'	 jr®K	foayhl	cdk	/ila	msysghs'

r m igyk B
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rEm igyk Bys my; i|yka tajd we;=<;a úh hq;=h'

÷ jr®Kfoayh

÷ fikafgdñhrh

÷ jr®KfoaydxY 

÷ cdk

(iïmQr®K f,i kï lrk ,o rEm igyk = ,l=Kq 04)

(wiïmQr®K f,i kï lrk ,o rEm igyk = ,l=Kq 02)

(kï fkdlrk ,o rEm igyk = ,l=Kq 00)

(,l=Kq 35 × 4 = ,l=Kq 140)

(rEm igyka i|yd 6 + 4 = ,l=Kq 10)

      ^Wm˙u 150)
 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks IK  ks.uk yd fhda kd (

8	 m%Yakhg	 wh≥ïlrejkaf.ka	 56%la ms<s;=re 

imhd we;' fuu m%Yakh i|yd ,l=Kq 150 la ysñ 

fõ'   

bka ,l=Kq  00 -  37 m%dka;rfha 27%la o"

,l=Kq  38 -  75 m%dka;rfha 53%la o"

,l=Kq  76 -  113  m%dka;rfha 18%la o"

     ,l=Kq  114 -   150  m%dka;rfha 2%la o" 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 76	fyda	Bg	jeäfhka	,nd.;a	ms˙i	20%la 

jk w;r ,l=Kq 75	fyda	Bg	wvqfjka	,nd.;a	ms˙i	
80%ls'  

 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

00 - 37

27%

38 - 75

53%

76 - 113

18%

114 - 150

2%

00 - 37

27%

38 - 75

53%

76 - 113

18%

114 - 150

2%

Ú fuu m%Yakh f;dard f.k we;af;a 

wh≥ïlrejkaf.ka	 56%la	 mu◊'	

fuys wkqfldgia 2la we;' 

myiq;dj jeäs u wkqfldgi (a) 
jk w;r" tys myiq;dj 52%la jk 

w;r" tys (b) fldgi 7%lb;d 

wvq myiq;djla olajd we;'

 m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj  

m
y
i
q;
dj
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9 m%Yakh

9. (a) Ydl	jr®Ol	øjH	hkq	fudkjd	o

1'	 tajd	ridhksl	$	ldnksl	øjHjk	w;r	

2' l=vd m%udK j,ska ksmo fõ' 

3' ixiaf,aIKh lrk ,o ia:dkfhka neyerj ls%hdld¯ fõ' 

4'	 ldhsl	ú d;aul$	úlikfha	fjkialïj,g	fya;=	fõ'

5'	 iuyr	ldhsl	úoHd;aul	ls%hdj,s	W;af;ackh	lrhs'

6'	 iuyr	ldhsl	úoHd;aul	ls%hdj,s	ksfYaOkh	lrhs'

(b) Ydl	jr®Ol	øjH	hkq	fudkjd	o

7' IAA  laisk

8' ffi, †laùu

9' w.%ia: m%uqL;dj mj;ajd .ekSu

10' wdjr®;S p,k hdukh ls¯u

11'	 m;%	f okh	ksfYaOkh	ls¯u'

12' leïìhï ls%hdld¯;ajh fma%rKh ls¯u 

13'	 uq,a	jr®Okh	fma%rKh	ls¯u$	M,	jr®Okh	fma%rKh	ls¯u	

14' ihsfgdlhskska 

15' m%frday jr®Okh jeä †hqKq lrhs'

16' w.%ia: m%uqL;dj ksfYaOkh lrhs'

17'	 m;%	jDoaO;dj	mud	lrhs'

18' ffi, úNdckh fm%arKh lrhs' ^Tlaiska iu. wka;r® ls%hd ls¯u u.ska&

19' .snr,sla wï,h  .snr,ska 

20' l|ka †laùu

21'	 c	m%frdaykfha	°	tkaihsu	ilS%h	ls¯u

22' we isisla wï,h 

23'	 c	m%frdaykh	ksfYaOkh	lrhs'

24' c, ys`. ;;aa;ajj, ° mqàld jeiSu fm%arKh lrhs'

25' wxl=r jr®Okh ksfYaOkh lrhs'

26'	 leïíhï	ls%hdld˙;ajh	ksfYaOkh	lrhs'

27' ;s,ska

28' l|ka †laùu

29'	 M,	b°u	fm%arKh

30' mqIam msmSu fm%arKh

31'	 m;%$	M,	f okh	fm%arKh
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(c) Ydl	jr®Ol	øjHj,	lDIsldr®ñl	fh°ï	ieflúka	úia;r	lrkak'

32' Tlaiska u.ska l| len,sj,ska uq,a we;s ùu fm%arKh ls¯u i|yd Ndú;d flfr®'

33'	 md;fkdM,kh$	M,	úlikh	fm%arKh	ls¯ug	Tlaisk	Ndú;d	flfr®'

34' 2 - 4 D/ MCPA j,a me<eá kdYl f,i Ndú;d flfr®'

35' lemq m;%$ u,aj, kejqï nj mj;ajd .ekSug ihsfgdlhskska Ndú;d flfr®'

36'	 .snr,ska	 c	m%frdayKh	fm%arKh	ls¯ug	Ndú;d	flfr®'

37'  .snr,ska l|ka †laùu fm%arKh ls¯ug Ndú;d flfr®'

38'	 .snr,ska	md;fkdoM,kh	fm%arKh	ls¯ug	Ndú;d	flfr®'

39'	 M,	b£u	fma%rKhg	t;s,ska	Ndú;d	flfr®'

(´kEu 38 × 4  = 152)

(Wm˙u	= 150)
 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks IK  ks.uk yd fhda kd (

9	 m%Yakhg	 wh≥ïlrejkaf.ka	 59%la ms<s;=re 

imhd we;' fuu m%Yakh i|yd ,l=Kq 150la ysñ 

fõ'   

bka ,l=Kq  00 -  37 m%dka;rfha 37%la o"

,l=Kq  38 -  75 m%dka;rfha 39%la o"

,l=Kq  76 -  113  m%dka;rfha 22%la o"

     ,l=Kq  114 -   150  m%dka;rfha  2%la o" 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 76	fyda	Bg	jeäfhka	,nd.;a	ms˙i	24%la 

jk w;r ,l=Kq 75 fyda Bg wvqfjka ,nd.;a 

ms˙i	76%ls'  

 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

00 - 37

37%

38 - 75

39%

76 - 113

22%

114 - 150

2%

00 - 37

37%

38 - 75

39%

76 - 113

22%

114 - 150

2%

 m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj  

m
y
i
q;
dj

  

  m%Yakfhys fldgia yd wkqfldgia  
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9

Ú fuu m%Yakhg wkqfldgia 3la 

we;s w;r tu wkqfldgia ;=fkaaa 

u myiq;dj 40% blaujd ke;' 

myiq;dj jeä u wkqfldgi ^b) 
fldgi ù we;s w;r tys myiq;dj 

40%ls' ̂ c) fldgi myiq;dj wvq u

wkqfldgi ù we;s w;r tys 

myiq;dj 20%ls' 
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10 m%Yakh

10. my; ±laafjk tajd .ek flá igyka ,shkak'

(a)  i;a;ajhkaf.a msgiels,a,

1'	 th	oD $	±ä	ndysr	wdjrKhhs'	

2' th ixOdrKh iy

3'	 wdrCIdj	imhhs'

4'	 p,k	±laùug	wjYHh'

lsh yels i;a;aj ldKa  jkafka

5'	 fr®äfhd,d˙hdjka

6'	 wdf;%dfmdavdjka$	lDóka$	l%iafÜIshdjka$	werlaksvdjka$	lhsf,dafmdavdjka$

ämaf,dafmdavdjka

7' fudÆialdjka iy 

8' iuyr frmaà,shdjkaa h'

msgiels,a,

9' lhsáka" 

10' bá iy

11' fm%daàkj,ska iukaú; jkafka

12'	 lDñkaf.a	h'	

13' wia:ßj,ska

14' iuyr frmaà,shdjkaf.a th ;eks we;' 

15'	 le,aishï	ldnfkaÜ	$	CaCO3 j,ska

16'	 fud,ialdjkaf.a	yd	l%iafÜIshdjkaf.a	th	;eks	we;'

msgiels,af,a wjdis

17' jr®Okh iSud ls¯u iy

18'	 yej	ye,Su	wjYH	ùu'

19' l=vd i;=kaf.a iy 

20'	 úf,damslhkag	f.d≥re	úh	yels	i;=kaf.a	we;'

fjk;a l ;Hhka

21'	 úc,fhka$	úh<sfuka	wdrCId	ùu'

22' yevhla ,nd °u'
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(b)  Pogonatum	j,	„jk	pl%fha	m%Odk	,CIK

1'	 úIurEmS	mrïmrd	m%;Hdjr®;kh	fmkajhs'

2' tal.=K ckaudkqYdlh

3'	 oaú.=K	 cdkqYdlh

4' ckaudKq Ydlh m%uqL h

5'	 th	oaú.DySh

6'	 mqx	ckaudkq	Ydlh	Y=l%dKqOdks$	weka;s˙ähd	orhs'

7' tajd Y=l%Kq ffi, $ mqxckaudkq ksmojhs'

8' tajd oaúlYsldOr h

9' cdhd ckaudkq Ydlh wKavdKqOdks$ wdlsf.dakshd orhs'

10' tajd wKav ffi,$ cdhd ckaudkq ksmojhs' 

11'	 ixfiapkhg	ndysr	c,h	wjYH	h

12' ckaudkq ixfhdackfhka hqla;dkq we;s fõ'

13' th l,,h idohs'

14'	 l,,h	 cdkq	Ydlh	njg	úlikh	fõ'

15'	 cdkq	Ydlfha	iafMdGldj$	 cdkqOdks	we;'	

16'	 th	;=<	^tal	.=K&	 cdkq	ksmo	fõ'

17' ta W!kk úNdckfhks

(c) ffcj úúO;aj ydhkh

1' jdiia:dk wysñ ùu 

2'		jdiia:dk	le 	fjkaù	hdu$	len,s	ùu'	

3' jkdka;r Ndú;h$ jk úkdYh

4'	 ta	lDIs	lr®udka;h$	fj< u$	lr®udka;	i|yd	iy

5' udkj ckdjdi msysgq ùu i|yd h'

6'	 wdl%u◊l	úfYaI

7'	 Ydl	yd	i;=ka	wêm˙fNdackh	ls¯u'	

8' ta uQ,sl f,iu wdydr i|yd h'

9'	 úúO	ksIamdok	i|yd	o	i;=ka	wêm˙fNdackh	flfr®'

10'	 T!I h	Ydl	wêmfNdackh$	±j	i|yd	Ydl	wêmfNdackh$	T!IO	lr®udka;	i|yd	

wêm˙fNdackh		

11' c,h$ mi$ jdhqf.da,h ¥IKh  

12'	 f.da,Sh	foaY.=◊l	úmr®hdi$	iajdNdúl	úm;a		 (22 + 17 + 12  = 51)

(´kEu 50 × 3  = 150)
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 III   fldgi

3. ms<s;=re iemhSfï  ie,ls,su;a úh hq;= lreKq yd fhda kd :

 3.1  ms<s;=re iemhSfï  ie,ls,su;a úh hq;= lreKq :

 fmd≥ mfoia

÷ m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd|ska f;areï .; hq;= h' tkï tla tla 

fldgiska	fldmuK	m%Yak	ixLHdjlg	ms<s;=re	iemhsh	hq;=	o"	l=uk	m%Yak	wksjdr®h	

o"	fldmuK	ld,hla	,efí	o	hk	lreKq	ms<sn|	j	ie,ls,su;a	úh	hq;=	w;r	m%Yak	

fyd|ska lshjd ksrjq,a wjfndaOhla we;s lrf.k m%Yak f;dard .; hq;=h'  

	 wh≥ïlref.a	úNd.	wxlh	iEu	msgqjlu	wod<	ia:dkfha	,súh	hq;=h'

÷ m%Yak wxl yd wkq wxl ksjer†j ,súh hq;=h'

	 m%Yakh	wid	we;s	wdldrh	wkqj	;r®ldkql+,j	yd	úYaf,aIKd;aulj	lreKq	b†˙m;a	l<	

hq;=h' 

	 ksYaÑ;	flá	ms<s;=re	,sùug	wjYH	wjia:dj,	°	°r® 	úia;r	we;=<;a	fkdls¯u	fukau	

úia;rd;aul ms<s;=re iemhsh hq;= wjia:dj, ° flá ms<s;=re iemhSu o fkdl< hq;=h'  

÷ meye†,s w;a wl=rej,ska ms<s;=re ,súh hq;=h' 

÷ I  m;%fha m%Yakj,g ms<s;=re iemhSfï ° jvd;a ksjer† tla ms<s;=rla f;dard .; hq;= h' 

;j o meye†,sj tla l;sr ,l=Kla muKla W;a;r m;%fha fh†h hq;=h' 

÷ II  m;%fha A fldgi	-	jHQy.;	m%Yak	m;%hg	ms<s;=re	iemhSfï	°"	°	we;s	ld,h	ksis	m˙†	
l<ukdlrKh lr .ksñka m%Yak y;rgu ms<s;=re ,sùug j. n,d .; hq;=h' m%Odk 

m%Yakh hgf;a we;s wkqfldgia ish,a, fyd|ska lshjd n,d tla tla wkqfldgig wod< 

b,lal .; ms<s;=r muKla ,súh hq;=h' 

÷ II  m;%fha B fldgi - rpkd m;%hg ms<s;=re ,sùu i|yd fjka lr.; hq;= ld,h 

ksjer†j	l<ukdlrKh	lr	.ksñka	kshñ;	m%Yak	ixLHdjg	ms<s;=re	iemhSug	j.n,d	

.; hq;=h'

÷ II  m;%fha B fldgfia m%Yakj,g ms<s;=re iemhSfï ° iEu m%Odk m%Yakhlau wÆ;a 

msgqjlska wdrïN l< hq;=h'  

	 ms<s;=re	iemhSfï	 °	ks,a	 yd	lΩ	jr®K	yer	fjk;a	 jrKj,	mEka	 Ndú;d	 fkdl<	

hq;=h'
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úfYaI mfoia

* m%Yak lshjd wjfndaO lr .; hq;=h'

* wjfndaO jQ miq ,súh hq;= foa f.dkq lr .ekSu i|y hï ld,hla .; l< hq;= h'

* m%Yakhg	w∞<j	wjYH	foa	úia;rd;aulj	ishÆ	lreKq	wvx.=	jk	m˙†	b†˙m;a	l<

hq;=	w;r	wkjYH	foa	fkd,súh	hq;=h'	wkjYH	foa	,sùu		ksid	rpkd	m%YAk	4g ,sùug

wjYH	ld,h	m%udKj;a	fkdùu	.egΩjls'	isiqka	fndfyda	úg	rpkd	m%Yak	3lg muKla 

ms<s;=re imhd we;af;a tksidh'

* ld,	 l<uKdlrKh	 jeo.;a	 fõ'	 idudkHfhka	 rpkd	 m%Yakhlg	 ñks;a;=	 30la o"

jHqy.;	m%Yakhlg	ñks;a;=	15la o" .; l< hq;=h'

* jHqyhla	úia;r	ls¯fï°	kï	l<"	ksjer†	yevh	iys;"	ksjer†	wkqmd;fhka	hq;a	rEm

igyka	b†˙m;a	ls¯fï	l=i,;dj	jeä	†hqKq	lr	.;	hq;=h'

Ú	 „j	úoHd	úIhfha	Ndú;	jk	md˙NdIsl	fh≥ï	wod<	ia:dkj,	fhdoñka	ms<s;=re	iemhsh

hq;=h'

Ú .Kkh ls¯ï we;súg tla tla mshjr meye†,sj ,shd wjika ms<s;=r ,nd .; hq;= h'

Ú	 wjYH	ia:dkj,	°	ksjer†	iïu;	tall	Ndú;	l<	hq;=h'

Ú	 úoHd;aul	kï	,sùfï	°	wlaIr	úkHdih	(spelling) iy wka;r® cd;sl kdulrK  kS;s 

ksjer†j	ms<sme†h	hq;=h'	w;ska	,sùfï°	háka	b˙	we£u	jeks	 oaúmo	kdulrK	kS;s	

;rfha	^háka	b˙	we£u	jeks&	ms<sme†h	hq;=h'

Ú ridhksl iólrK ,súh hq;= wjia:dj, ° iEu úgu tajd ;=,s; lr ±laúh hq;=h'

Ú m%ia;dr we|Sfï ° X yd Y	wlaI	ksjer†j	kï	ls¯u	o	wjYH	wjia:dj,	°	tall	i|yka	
ls¯u o m%ia:drfha ksjer† yevh úoyd oelaùu o l< hq;=h'

Ú	 „j	úoHd	úIhfha	rpkd	m%Yakj,g	ms<s;=re	,sùfï	°	j.="	.e,Sï	igyka	yd	iólrK

jeks ixÈsma; l%u u.ska ms<s;=re iemhSu fkdl, hq;=h'

Ú ;jo rpkd m%Yakj,g ms<s;=re ,shk úg lreKq fjka fjka jYfhka wxl fyda ;re

i,l=Kq	fhdod"	ms<s;=r	b†˙m;a	ls¯u	o	fkdl<	hq;=h'	wjYH	m˙†	f o	fjkalrñka	

rpkd ú,dYfhka ms<s;=re ,súh hq;= h'

Ú	 flá	ixfla;	Ndú;d	lrñka	ms<s;=re	b†˙m;a	fkdl,	hq;=fõ'

W∞	( bf,lafg%dak	fjkqjg	 e¶ o, 
rΩ	wka; ma,diaóh	cd,sld	fjkqjg	RER o, 
jeä nj fjkqjg (  ) o,  
wvq nj (  ) wd° f,i 
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