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2'1'3	 I  m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

              

		
	 m%Yak	 ms<s;=r	 m%Yak	 ms<s;=r		
	 wxlh			   wxlh		  	
	

     	01.	 '''''''''	 26.	 '''''''''	

	 02.	 '''''''''	 27.	 '''''''''		

	 03.	 '''''''''	 28.	 '''''''''		

		 04.	 '''''''''	 29.	 '''''''''		

	 05.	 '''''''''	 30.	 '''''''''		

	 06.	 '''''''''	 31.	 '''''''''		

	 07.	 '''''''''	 32.	 '''''''''		

	 08.	 '''''''''	 33.	 '''''''''		

	 09.	 '''''''''	 34.	 '''''''''		

	 10.	 '''''''''	 35.	 '''''''''	

	 11.	 '''''''''	 36.	 '''''''''

	 12.	 '''''''''	 37.	 '''''''''

	 13.	 '''''''''	 38.	 '''''''''

	 14.	 '''''''''	 39.	 '''''''''

	 15.	 '''''''''		 40.	 '''''''''

	 16.	 '''''''''	 41.	 '''''''''

	 17.	 '''''''''	 42.	 '''''''''

	 18.	 '''''''''	 43.	 '''''''''

	 19.	 '''''''''	 44.	 '''''''''

	 20.	 '''''''''		 45.	 '''''''''

	 21.	 '''''''''		 46.	 '''''''''

	 22.	 '''''''''		 47.	 '''''''''

	 23.	 '''''''''		 48.	 '''''''''

	 24.	 '''''''''		 49.	 '''''''''

	 25.	 '''''''''		 50.	 '''''''''
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2'2'2	 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯ÈK" 

ks.uk yd fhdackd (

  

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.; rpkd

01.  	 (A) 	(i)	 uyd wKq hkq fudkjd o@

÷	wKql Ndrh 104 - 1010 orK ^úYd,& wKq

÷	;ekqï tall$ tall wKq úYd, ixLHdjlska ;ekS we;$ nyq wjhjl fõ' 	 ^,l=Kq 2 × 2 1/2hs&

			 
		  (ii)   	„ùka ;=< olakg ,efnk uyd wKq ;=k kï lrkak' 

÷	fmd,sielrhsv 

÷	fm%daàk 

÷	kshqla,ssla wï,   	 ^,l=Kq 3 × 2 1/2hs&

(iii) my; i|yka tajdfha we;s vhsielrhsv iSks jr®.h kï lr" ta tla tflys fudfkdielrhsv 

ix>gl tallh olajkak' 
		  vhsielrhsv iSks jr®.h	 fudfkdielrhsv tallh

(a)	 Wla Ydlh 	 iqfl%daia	 .aÆfldaia iy µarlafgdaia  

(b)	 m%frdayKh jk îc       	 fuda,afgdaia     	 .aÆfldaia 

(c)	 ls˙	 ,elafgdaia      	 .aÆfldaia iy .e,elafgdaia 

		  ^,l=Kq ^03 + 03) × 2 1/2hs&

		
		  (iv)  NAD yd ATP j, olakg ,efnk fudfkdielrhsv tallh l=ula o@ 

÷	rhsfndaia    	 ^,l=Kq 1 × 2 1/2hs&

(v) 	,smsv" „ùkaf.a tla m%Odk ldnksl ixfhda.hla fõ' wfkl=;a m%Odk ffcùh wKqj,ska ,smsv 

fjka lr y∫kd .ekSug odhl jk" tajdfha we;s jeo.;a ,laIK folla i|yka lrkak' 

÷	c,fha wødjHhs$ ldnksl ødjlj, †h fõ' 

÷	H:O, ^wkqmd;h& 2:1 jvd jeä h'$ Tlaiscka m%udKh wvqfjka mj;S'	 ^,l=Kq 2 × 2 1/2hs&

(vi)	„ùkaf.a olakg ,efnk m%Odk ,smsv jr®. myla kï lrkak'

÷	fïo yd f;,a 	 ÷	 bá

÷	fµdiafµd,smsv 	 ÷	 iafgfrdhsv

÷	gr®mSk 	 ^,l=Kq 5 × 2 1/2hs&

 	 (B) 	(i)	 úlD;s hkq fudkjd o@

÷	„úfhl=f.a m%fõKsl øjHj,$DNA j,$ f.fkdaufha is≥jk fjkialï h'	

		  ^,l=Kq 1 × 2 1/2hs&

		  (ii)   	m˙Kdufha ° úlD;sj, jeo.;alu i|yka lrkak' 

÷	 ^jdisodhl& úlD;s kj m%fNaok we;s ls¯fuka jvd;a iq≥iq$ .e<fmk „ùka we;s ùug u`. 

mdohs' 	 ^,l=Kq 1 × 2 1/2hs&
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(iii) 	ñksiqkag we;s jk we;eï m%fõKsl wdndO úlD;s f,i m%fõKs.; fõ' tjeks m%fõKsl 

wdndO ;=kla tajdfha úlD;s jr®.h o i|yka lrñka olajkak' 

m%fõ◊l wndOh  úlD;s jr®.h 

÷  jr®K wkaO;djh ÷  cdk úlD;s

÷  ysfudµs,Shdj ÷  cdk úlD;s

÷  we,snj	 ÷  cdk úlD;s

÷  vjqkaia iy,laIKh$ iskafv%dauh ÷  jr®Kfoay úlD;s

÷  la,hskafµ,agr®¾iy,laIKh$ iskafv%dauh ÷  jr®Kfoay úlD;s

÷  gZr®kr® iy,CIKh$ iskafv%dauh    ÷  jr®Kfoay úlD;s

÷  ;e,siSñhd ÷  cdk úlD;s

÷  ykaákagkaf.a frda.h ÷  cdk úlD;s

÷  ≤le;s ffi, rla;ySk;dj ÷  cdk úlD;s

÷  isiaála µhsfn%daisia ÷  cdk úlD;s

		  ^,l=Kq ^03 + 03) × 2 1/2hs&

	 (C) 	(i)	 ffcj Tlaiscka b,aÆu (BOD) hkq l=ula o@ 

÷	ldnksl øjH$ ldnksl wmøjH ìo fy,Su i|yd iajdhq CIqø „úkag wjYH jk ødjH 

Tlaiscka m%udKh' 	 ^,l=Kq 1 × 2 1/2hs&

		  (ii)   	wêl ffcj Tlaiscka b,aÆula (BOD) iys; wmøjH úYd, m%udKhla c,c moaO;shlg uqod 

ye˙úg l=ula is≥ fõ o@   

÷	wmøjH úfhdackh i|yd CIqø „ùka c,fha we;s úYd, O
2
 m%udKhla m˙fNdackh lrhs

÷	c,fha ødjH Tlaiscka wka;r®.;h wvq ù c,c „úka flfrys n,mEï we;s lrhs  

  		 ^,l=Kq 2 × 2 1/2hs&

		  (iii) 	ldnksl øjH TlaislrKh u.ska ffcj Tlaiscka b,aÆu (BOD) wvq ls¯u i|yd wmc,h 

ms˙hï ls¯fï jr®;udk c, ms˙h;aj, Ndú; lrkq ,nk l%u folla i|yka lrkak'    

÷	ldka≥ fmryka l%uh

÷	il%sh fndr l%uh   	 ^,l=Kq 2 × 2 1/2hs&

		  (iv) 	>k wmøjH neyer ls¯u Y%S ,xldfõ nrm;, md˙i˙l .egÆ we;s ls¯ug fya;= ù we;' N+ñh 

u; >k wmøjH újD;j neyer ls¯u ksid we;s jk wys;lr m%;sM, fudkjd o@     

÷	u≥rejka fndajk ia:dk jr®Okh ùu 

÷	wmøjHj, ksr®jdhq úfhdackh ksid ≥.O yuk jdhq ksmo fõ   

÷	wk;=reodhl$ msmsfrk iqΩ óf;aka ksmo ùu

÷	lDóka$ lDka;lhka jHdma; fõ$ fnda fõ' $ .ykh jeä ùu 

÷	N+.; c,h ¥IKh úh yels h   	 ^,l=Kq 5 × 2 1/2hs&
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		  (v) 	 >k wmøjH neyer ls¯fuka we;sjk .egÆ wju lr .ekSu i|yd Ndú; l< yels l%u 

			   fudkjd o@      

÷	fjkals¯u yd m%;spl%SlrKh 

÷	ldnksl øjH úfhdackh$ fldïfmdaiaÜ iE°u    

÷	ikSmdrCIl N+ msrùu   	 ^,l=Kq 3 × 2 1/2hs&

					     ^tl;=j 40 × 2 1/2 = 100hs&

1 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

   

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

wh≥ïlrejkaf.ka 99%la muKss' fuu m%Yakh 

i|yd ,l=Kq 100la ysñ fõ'  

bka ,l=Kq 	 00	 - 	 25 	 m%dka;rfha	 16%la o"

 	 ,l=Kq 	 26	 - 	 50 	 m%dka;rfha	 41%la o"

 	 ,l=Kq 	 51	 - 	 75 	 m%dka;rfha	 37%la o"

     ,l=Kq  76	 -  	100 	 m%dka;rfha	 	 6%la o" 

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 6%la 

jk w;r ,l=Kq 25 fyda Bg wvqfjka ,nd.;a 

ms˙i 16%ls' tfukau wh≥ïlrejkaf.ka 41%lau 

26 - 50 w;r ,l=Kq ,nd f.k we;' ,l=Kq 50 fyda 

50%g jvd Bg wvq ,l=Kq ixLHdjla ,nd we;s 

wfmaCIl m%;sY;h 57%la úh' 

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

76 - 100

6%

51 - 75

37%

26 - 50

41%

00 - 25

16%

76 - 100

6%

51 - 75

37%

26 - 50

41%

00 - 25

16%

1 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

1  m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

  

56%

35%

55%

11%

3%

59%

11%

45%44%
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56%
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34%
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(i) (ii) (iii) (iv) (v) (vi) (i) (ii) (iii) (i) (ii) (iii) (iv) (v)

(A) (B) (C)

1

Ú	 01 jk m%Yakfha wkqfldgia 14la we;s w;r" bka wkqfldgia 06l myiq;dj 50%g jvd jeä jk 

w;r" 50%g jvd wvq myiq;djh we;s wkqfldgia ixLHdj 8ls' fuu m%Yakfha wkqfldgiaj,ska 

20%g jvd wvq myiq;dj iys; wkq fldgia ixLHdj 3ls' tajd ms<sfj<ska (B) (ii), (C) (i) iy (C) 

(ii) fõ' fuu m%Yakfha myiq;dj wvq u wkqfldgi ù we;af;a (C) (i) jk w;r tys myiq;dj 3%ls' 

myiq u wkqfldgi ù we;af;a (A) (ii) jk w;r tys myiq;dj 70%ls' 
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C (ii) fuu m%Yak wkqfldgfia myiq;dj jkqfha 11%ls' wêl ffcj Tlaiscka b,aÆula iys; wmøjH 

úYd, m%udKhla c,c moaO;shg uq∞ ye˙h úg is≥jk ls%hdj,sh ksjer† j ,shd ±laùug yels ù 

;sfnkafka 11%la jk wfmaCIlhkag mu◊' fuys ° zzc,dYfha ødjH O
2
 wka;r®.;h wvq ùu" c,c 

„ùka flfrys n,mEï we;s lrhsZZ hkak i|yka l< hq;= hs' kuq;a fndfyda wfmaCIlhka fï i|yd 

zzu;aiHhska ñh hduZZ hkak i|yka lr ;snq◊' 

C (iii), (iv), (v)  wkq fldgia i|yd myiq;dj ms<sfj<ska 55%la, 35%la iy 56%la fõ' fuu m%Yak 

úIh ksr®foaYfha wjika tallj,ska wid we;s m%Yak jk w;r" fndfyda úNd. wfmaCIlhka úIh 

ksr®foaYfha wjika tallj, m%Yakj,g ms<s;=re iemhSfï ° ≥r®j,;djhla fmkakqï lrk nj fmkS hhs' 

úNd.hg iQ∞kï ùu i|yd m%udKj;a ld,hla iys; j úIh ksr®foaY wdjrKh lr .ekSu w;HdjYH 

nj meye†,s fõ'   

2 m%Yakh

02.  	 (A) 	(i)	 iuia:ß;sh hkq l=ula o@ 

÷	 ^foayfha& wNHka;r m˙irh ksh;j mj;ajd .ekSu	 ^,l=Kq 1 × 2 1/2hs&

			 

		  (ii)   	ñksidf.a iuia:ß;sl f,i hdukh jk idOl ;=kla i|yka lrkak'  

÷	foay WIaK;ajh 	

÷	reêr .aÆfldaia 

÷²	reêr Tlaiscka

÷²	reêr CO
2
 $ ldnkavfhdlaihsâ

÷	reêr c, m%udKh$ reêr wdi%e;sl mSvkh 

÷²	reêr pH / H+  	

÷	reêr Na+ / K+ / Ca+2 / Cl¯/ HCO ̄
3

 

÷	reêr mSvkh 	 ^,l=Kq 3 × 2 1/2hs&

(iii) ñksidf.a iuia:ß;sfha jdis folla i|yka lrkak'    

÷	mgl ;r,fha m%Yia: ;;aj mj;ajd .ekSu$ m%Yia: m˙jD;a;Sh fõ.h mj;ajd .ekSu$ 

tkaihsu l%shdld¯;ajh i|yd m%Yia: ;;aj mj;ajd .ekSu 

÷	ia:djr ;;ajhla mj;ajd .ekSu 

÷	mqoa.,hd l%shdld¯ ùu 

÷	mqoa.,hd ksfrda.S ùu	 ^,l=Kq 2 × 2 1/2hs&

		

		  (iv)  ñksidf.a iuia:ß;sfha tla wjdishla i|yka lrkak'   

÷	Yla;sh jeh fõ $ ATP jeh fõ     	 ^,l=Kq 1 × 2 1/2hs&
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(v) 	udkj wlaudj iuia:ß;sfha ° ldr®hNdrhka /ila bgq lrhs' tjeks ldr®hNdrhka y;rla 

i|yka lrkak' 

÷	reêr .AÆfldaia uÜgu hdukh

÷	,smsv wka;r®.;h hdukh 

÷	w;HjYH fkdjk weuehsfkd wï, ixiaf,aIKh$ ksIamdokh  

÷	úIyrKh

÷	WIaK;aj hdukh 

÷	,sx.sl fydar®fudak ìo jeàu$ bj;a ls¯u 

÷	ysfud.af,daìka ìo jeàu$ bj;a ls¯u 

÷	reêrh ixÑ; ls¯u

÷	úgñka  A/ D/ E/ K$ fïo ødjH úgñka ixÑ; ls¯u 

÷	reêr fm%daàk ixiaf,aYKh$ ksIamdokh  

÷	fldf,iagfrda,a ixiaf,aYKh$ ksIamdokh  

÷	hQ˙hd ksIamdokh$ ixiaf,aIKh  	 ^´kEu 4 × 2 1/2hs&

(vi)	ñksid ;=< l%shd;aul jk Ok m%;sfmdaIS hka;%K i|yd ksoiqka folla fokak' 

÷	m%iq;sh$ ufhdafïá%hfï ixfldapk Tlaisfgdiska u.ska W;af;ackh lrk w;r" 

ufhdafïá%hfï ixfldapk ksid ;j≥rg;a Tlaisfgdiska ksoyia fõ'  

÷	ls˙ úir®ckh$ ksoyia ls¯u$ ls˙ Wrdîfï ° Tlaisfgdiska ksoyia ùfuka ls˙ úir®ckh$ 

ksoyia ls¯u is≥ fõ'      	 ^,l=Kq 2 × 2 1/2hs&

	 (B) 	(i)	 CISrKh hkq l=ula o@ 

÷	mshhqre$ ia;k .%ka:ßj, ls˙ ksmoùu$ ixiaf,aYKh yd ksoyia ls¯u'   	 ^,l=Kq 1 × 2 1/2hs&

			 
		  (ii)   	udkj ls˙j, jvd;a u nyq, ix>glh l=ula o@   

÷	c,h  	 ^,l=Kq 1 × 2 1/2hs&

(iii) mshhqre u; l%shd lrk l,,nkaO fydar®fudak folla kï lrkak'     
÷	Biag%cka  

÷	fm%dfciagfrdaka 

÷	udkj l,,nkaO ,elafgdcka$ hPL 	 ^,l=Kq 2 × 2 1/2hs&

		
		  (iv)  fld,iag%ïj, ix>gl folla kï lrkak'    

÷	c,h

÷	bñhqfkd.af,dìhq,ska$ .af,dìhq,ska$ m%;sfoay  

÷	fïo 

÷	fm%daàk

÷	ia;k .%ka:ßj, ffi,       	 ^,l=Kq 2 × 2 1/2hs&

(v) 	laISrKfha ° Tlaisfgdiskaj, ldr®hNdrh l=ula o@   

÷	ls˙ úir®ckh$ ksoyia ls¯u W;af;ackh ls¯u' 	 ^,l=Kq 1 × 2 1/2hs&

(vi)	ia;%Skaf.a ls˙ ksmoùu ksfYaOkh lrk fydar®fudak folla kï lrkak' 

÷	fm%da,elaáka ksfYaOkh ls¯fï idOlh$ fydar®fudakh$ P I H/ P I F    

÷	fm%dfciagfrdaka       	 ^,l=Kq 2 × 2 1/2hs&
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		  (vii)	uõls˙ °fï jdis ;=kla i|yka lrkak'     

÷	uõls˙ „jdkqy˙;h$ wdidokj,g ,laùfï yelshdj wvq fõ' 

÷	uõls˙ ksjer† m%udKhg WKqiqïh'

÷	m%Yia: jr®Okh yd úlikh ;yjqre lrhs$ ksjer† ix>gl ksjer† wkqmd;fhka ;sîu' 

÷ 	m%;sfoay imhhs$ wl%sh m%;sYla;sh' 

÷	hlv wjfYdaIKh myiq lrhs'

÷	 ^l:khg odhl jk& uqyqfKa fmaYS jr®Okh lrhs'

÷	wid;añl ;;ajj,g ,la ùug we;s yelshdj wvq fõ' 

÷	uj iy <orejd$ orejd w;r" ióm iïnkaO;djhla we;s lrhs'   	 ^´kEu 3 × 2 1/2hs&

	 (C) 	(i)	 udkj iakdhq moaO;sfha m%Odk lD;H ;=k i|yka lrkak'  

÷	iudfhdackh 

÷	ifudaOdkh 

÷	iuia:ß;sh   	 ^,l=Kq 3 × 2 1/2hs&

			 
		  (ii)   	oaú;aj Wo¯h iakdhq r–cq ork i;=ka iys; jxY folla kï lrkak'    

÷	wefk,Svd 

÷	wdf;%dfmdavd   	 ^,l=Kq 2 × 2 1/2hs&

(iii) w¯h iakdhq ork i;=ka iys; jxYhla kï lrkak'      

÷	tlhsfkdvr®fïgd	 ^,l=Kq 1 × 2 1/2hs&

		  (iv)  wka;rdir®. hdukhg jvd iakdhql hdukfha we;s jdis folla i|yka lrkak' 

÷	blauka m%;spdr

÷	ia:dkSh m%;spdr   

÷	ksYaÑ; m:hls 

÷	reêr moaO;shla wjYH fkdfõ'  	 ^´kEu 2 × 2 1/2hs&

		  (v) 	m%;s.%dylhla hkq l=ula o@    

÷	W;af;achka m%;s.%yKh lrk úfYaIs; wjhjhla fyda jHqyhla  	 ^,l=Kq 1 × 2 1/2hs&

(vi)	m%;s.%dylj, ,laIK ;=kla i|yka lrkak'  

÷²	úfYaIs; W;af;achla m%;s.%ykh ioyd ksr®udkh ù we;'

÷²	Yla;s m˙Kdukh lrk jHqyhla f,i l%shdlrhs' 

÷²	úfYaIs; ffi, j,ska hqla; fõ' 

÷²	iakdhq moaO;sh iu. iïnkaê;h' 

÷²	wkqjr®;kh fmkajhs' 

÷²	wju foay,Sh w.hlg m%;spdr olajhs'      	 ^,l=Kq 2 × 2 1/2hs&

(vii)	iamr®Yhg ixfõ° m%;s.%dyl ;=kla kï lrkak     

÷	uhsiakr® foaydkq 

÷	uZr®l,a u`v,

÷	ksoyia iakdhq wka;   	 ^´kEu 3 × 2 1/2hs&

					     ^tl;=j 40 × 2 1/2 = 100hs&
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3 m%Yakh

03.  	 (A) 	(i)  	A, B, C, D iy E f,i ,l=Kq l< wmDIaGjxYSka mia fofkl=f.a ndysr ,laIK lsysmhla my; 

±la fõ'  

A 	 - 	 me;,s" oaúmdr®Yaúl iuñ;sl" wlaIs ,m ork foayh

B 	 - 	 is,skavrdldr" w¯h iuñ;sl" .%dysldj,ska jg jQ uqLhla iys; foayh

C 	 - 	 is,skavrdldr" oaúmdr®YaÑl iuñ;sl" oeä fl|s nyq," fujq,la rys; foayh

D 	 - 	 is,skavrdldr" oaúmdr®YaÑl iuñ;sl" fujq,la iys; foayh 

E 	 - 	 l=v yeve;s" w¯h iuñ;s;" odrh jgd .%dysld /ila iys; foayh 

			   ksjer† wxl iy A, B, C, D, E hk wl=re Ndú; lr my; ° we;s fofn≥ï iqÑh iïmQr®K 

lrkak'   
	

(1)	oaúmdr®YaÑl iuñ;sl foayh 	 	 2	

	 w¯h iuñ;sl foayh		  3 			 

		

(2)	me;,s foayh 	 	 A 			 

is,skavrdldr foayh 			   4

(3)	.%dysld foayfha odrh jgd msysghs	 	 E	

	 .%dysld uqLh jgd msysghs 			   B

(4)	fujq, we;'	 	 D

	 fujq, ke;'	  		  C

		  ^,l=Kq 8 × 2 1/2hs&

		  (ii)   A, B, C, D iy E f,i ,l=Kq lr we;s tla tla i;a;ajhdf.a jr®.h i|yka lrkak' 

÷	 A	 -	 gr®nf,a˙hd                 

÷	 B	 -	 wekaf;dfidajd$ yhsfv%dfidajd  

÷	 C 	 -	 fmd,slSgd  

÷	 D	 -	 T,sf.dlSgd 

÷	 E	 -	 ialhsfµdfidajd  	 ^,l=Kq 5 × 2 1/2hs&

 	 (B) 	(i)	 wdjD;îcl Ydlhl ixfiapkh fkdjQ m˙K; äïnhl isria lvl ±lsh yels fldgia kï 

lrkak' 

÷	l,dih 	 ÷	 l<, fldaIh     

÷	l=laIsh 	 ÷	 O%eùh kHIaá$ oaú;shsl kHIaáh

÷	äïndjrK	 ÷	 äïn ffi,h$ wKav ffi,h

÷	m%;sO%ej ffi,	 ÷	 wdOdrl ffi,

÷	wkqoajdrh	 ÷	 ,mh$ äïn jDka;h       

	 	 ^,l=Kq 10 × 2 1/2hs&
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		  (ii)   	wdjD;îcl Ydl äïnfldaIhl m%Odk jHqyj, is≥ jk mYapd;a ixfiapk fjkialï ,ehsia;= 

.; lrkak' 

÷	hqla;dkqfjka l<,h úlikh ùu

÷	N%eKfmdaIS kHIaáh" N%eKfmdaIh njg úlikh úu 

÷	äïndjrK" îcdjrKh njg m;aúu

÷	äïnh" îch njg m;aùu 

÷	äïnfldaIh" M,hla njg m;aùu 	 ^,l=Kq 5 × 2 1/2hs&

(C) 	wdjD;îcl Ydlj, ikd, mgl foflys we;s iuyr ix>gl tall my; ±lafjk  P yd Q rEm 

igykaj, olajd we;' 

		
 		  (i)   	 rEm igygfka olajd we;s ikd, mgl fol y∫kd.kak' 

÷	P  = ffY,u 

÷	 Q = µaf,dahu 	 ^,l=Kq 2 × 2 1/2hs&

(ii) 	B;,j,ska olajd we;s ix>gl tall kï lrkak'   

÷	 A  	=	 i‚ø ;,h  	 ÷	 F 	 =	 fmfkar ;,h    

÷	 B  	=	 l= ^is≥re& 	 ÷	 G  	=	 iypr ffi,

÷	 C  	=	 jdysks tall$ uQ,dx.$ jdysks	 ÷	 H  	=	 fmfkar k< tall$ uQ,dx.

÷	 D  	=	 jdyldN	 ÷	 I  	 =	 fmfkar m%foaY

÷	 E  	=	 ^ffY,u& ;ka;=	 ÷	 J  	 =	 ^µaf,dahu& ;ka;=$ ;ka;=j      

	 	 ^,l=Kq 10 × 2 1/2hs&

					     ^tl;=j 40 × 2 1/2 = 100hs&
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4 m%Yakh

04.  	 (A) 	(i)	 m˙ir moaO;shla hkq l=ula o@ 

÷	l%shdld¯$ .;sl tallhls'   

÷	m%cdjl ishÆ u „ùka yd wffcj m˙irh;a" tlsfkld w;r we;s wka;r®l%shd;a we;=<;a h' 

		  ^,l=Kq 2 × 2 1/2hs&

		  (ii)   m˙ir moaO;shl we;s m%Odk ffcj ix>gl fudkjd o@  

÷	m%d:ñl ksIamdolhka

÷	m˙fNdaclhka 

÷	kslafIam NlaIlhka$ úfhdaclhka 	 ^,l=Kq 3 × 2 1/2hs&

(iii) m˙ir moaO;shl we;s ffcj ix>gl tlsfkl iu. iïnkaO jkafka flfiaa o@ 

÷	fmdaIK ino;d u.ska  	

÷	Yla;s ixl%uKh u.ska$ Yla;sh .,d hdu u.ska 			   ^,l=Kq 2 × 2 1/2hs&

(iv) m˙ir ksfla;kh wr®: olajkak'  

÷	m˙ir moaO;shl$ m˙irfha „úfhl= i;= ldr®hNdrh	 ^,l=Kq 1 × 2 1/2hs&

	 (v)	 (a)	 m˙ir moaO;shl o< m%d:ñl ksIamdok;dj hkafkka woyia flfrkqfha l=ula o@

÷	 m%d:ñl ksIamdolhka úiska tall ld,hl ° tall lafIa;%M,hl ° ridhksl Yla;sh 

f,ig m˙jr®;kh lrkq ,nk uqΩ wdf,dal Yla;s m%udKh	

		  ^,l=Kq 1 × 2 1/2hs&

 	 		  (b)	 my; ±lafjk tla tla m˙ir moaO;sfha m%Odk m%d:ñl ksIamdolhd i|yka lrkak' 

id.rh   	 Ydl ma,jdx.  

÷	 ú,aÆ	 ;DK 

÷	 m;k	 ;DK 	 ^,l=Kq 3 × 2 1/2hs&

	 (B) 	(i)	 ìfhdauhla hkq l=ula ±hs meye†,s lrkak'  

÷	 mqΩ,aj me;s¯ we;s" 

÷	 f,dalfha we;s m%Odk m˙ir moaO;shls' 

÷	 m%uqL jDlaI,;dÈh u; jr®. lrk ,o" 

÷	 m%dfoaYSh foaY.=Ksl ;;aj iy   

÷	 wod< m˙irhg wkqjr®;k orkakd jQ „ùkaf.ka ,dCIKsl jQ	 ^,l=Kq 5 × 2 1/2hs&

		  (ii)   	ksjr®;k l,dmfha we;s m%Odk fN!ñl ìfhdau ;=k fudkjd o@  

÷	ksjr®;k jkdka;r 

÷	ldka;dr

÷	ijdkd	 ^,l=Kq 3 × 2 1/2hs&

		  (iii) 	úYd, u fN!ñl ìfhdauh l=ula o@

÷	ghs.d$ fla;=Or jkdka;r	 ^,l=Kq 1 × 2 1/2hs&
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(iv) 	uQ,ia:dk úfYaIhla hkq l=ula o@

÷	m˙ir moaO;shl l%shdld¯;ajh iy   

÷	ia:djr nj flfrys jeo.;a ldr®hNdrhla bgq lrk úfYaIhls'

÷	th bj;a l<fyd;a moaO;sh ì| jeáug yels h'  	 ^,l=Kq 3 × 2 1/2hs&

(v) 	OchOd¯ úfYaI ixl,amh meye†,s lrkak' 

÷	úfYaI lsysmhlg ,efnk m%isoaêh ksid iuia; m˙ir moaO;sh ^yd thg wh;a „ùka& 

ixrCIKhg yelshdj ,eîu	 ^,l=Kq 1 × 2 1/2hs&

	 (C) 	(i)	 ñys;,h WKqiqï ùu hkq l=ula o@ 

÷	jdhq f.da,fha idudkH WIaK;ajh by< hdu 	 ^,l=Kq 1 × 2 1/2hs&

(ii) 	(a)	 ñys;,h WKqiqï ùug odhl jk jdhqf.da,Sh jdhq myla kï lrkak'  

÷	 CO
2
 $ ldnkavfhdlaihsâ

÷	 khsg%ckaj, Tlaihsv$ N
2
O/  NO

2
/  NO/ NO

x

÷	 óf;aka $ CH
4
 

÷	 c,jdIam" 

÷	 ´fidaka$ O
3
	 ^,l=Kq 5 × 2 1/2hs&

(b)	 by; (a)ys ioyka l< jdhq ñys;,h WKqiqï ùug odhl jkafka flfia ±hs meye†,s 

lrkak' 

÷	 mD:ßú mDIaGh u; m;s; jk iQr®h úlsrKj,ska fldgila kej; wdmiq ^wjldYhg& 

mrdjr®;kh ùu j<lajhs' 	 ^,l=Kq 1 × 2 1/2hs&

(iii)	wdl%uKsl úfYaIhla hkq l=ula ±hs meye†,s lrkak' 

÷	 uq,a ia:dkfhka neyerj me;s˙h yels foaYSh fkdjk úfYaIhls' 

÷	 kj ia:dkj, ia:djr ùu ksid 

÷	 tu m%foaYfha foaYSh ffcj úúO;ajhg ydks lr" n,mEï we;s lrhs	 ^,l=Kq 3 × 2 1/2hs&

(iv)	 ffcjúúO;aj ydhkhg lDIslr®udka;h odhl jkafka flfia ±hs meye†,s lrkak' 

÷	 úfYaI$ m%fNao lsysmhla Ndú;d ls¯u ^Ydl yd i;aj& 

÷	 idïm%odhsl$ mdrïm˙l úfYaI$ m%fNao$ fouqyqï jr®. wj;eka ùu 

÷	 m%fõKsl ydhkh$ m%fõKsl úúO;ajh ke;sùu$ m%fõKsl iïm;a ke;s ùu

÷	 jdiia:dk ke;s ùu 

÷	 m˙ir moaO;s úúO;ajh ke;s ùu 	 ^,l=Kq 5 × 2 1/2hs&

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

5 m%Yakh

5.	 (a)	 fm%daàkj, uQ,sl ridhksl iajNdjh iy idudkH jHqyh úia;r lrkak' 

		  ridhksl iajNdjh 

1'  fm%daàk ixlSr®K ldnksl ixfhda.hka h' 

2'  C, H, O, N yd S uQ, øjH wvx.=h' 

3'  wêl wKql ialkaOhla ork wKq h$ uyd wKq h'  

4'  weuehsfkda wï,j, nyqwjhjl fõ'

5'  weuehsfkda wï, fmmaghsv nkaOk u.ska ne°"  

6'  fmd,s fmmaghsv oduh iEfoa'  

7'  fm%daàk iE°ug weuehsfkda wï, 20la muK iyNd.S fõ' 	

8'  iuyr fm%daàk" f,day whk$ Cu$ Fe/ Zn  iu. ixlSr®K idohs'

9' 	úúO fm%daàkj, weuehsfkda wï, wkqms<ssfj< úúO h'$ tla tla fm%daàkhg úYsIag 

weuehsfkda wï, wkqms<sfj,la we;'

10' 	fm%daàkhl weuhsfkda wï, wkqms<sfj, m%fõ◊lj md,kh lrkq ,nkafka DNA 

u.sks ^th ksIamdokh jk ffi, ;=,& $fm%daàkhl weuehsfkda wï, wkqms,sfj< 

DNA odufha NIau wkqms<sfj< u.ska ksr®Kh fõ' ^m-RNA wkqj ixiaf,aYKh jkq 

,nk&

11' 	fm%daàkhl weuehsfkda wï, wkqms<sfj< tys ^„j úoHd;aul& l%shdld¯;ajh ksr®Kh 

lrhs'   

		  idudkH jHQyh 

		  w†hr 04lska úia;r lrkq ,efí$ ixúOdk uÜgï 04ls' 

12'  m%d:ñl jHqyh"

13' 	^fmd,sfmmaghsv oduhl& fmmaghsv nkaOk$ u.ska ne≥kq fr®Çh weuehsfkda wï, 

wkqms<sfj, h'  

14'  oaú;shsl jHqyh"  

15' 	ir®ms,dldr$ fya,slaidldr ^α fy,slai& jHqyh jk w;r"   

16'  th yhsv%chka nkaOk u.ska iE° we;'

17'  weuehsfkda wï,fha hdno CO yd NH ldKav w;r mj;s' 

18'  WodyrK ( flráka'

19'  /,s ;, jHqyh$ β /,s ;, jHqyh" 

20'  WodrK ( is,ala fm%daàka' 

21'  ;D;shsl jHqyh" 

22'	 fmd,sfmmaghsv odufha keóï ksid"
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23'	 f.da,Sh yevhla$ jHqyhla idohs' 

24'	 úúO jr®.fha nkaOk$ whksl$ yhsv%cka$ vhsi,aµhsâ nkaOk u.ska ia:dhs lrkq 

,efí' 

25'	 p;=r®: jHqyh" 

26' 	f.da,Sh jHqyhls'

27'	 fmd,sfmmaghsv odu lsysmhla tl;= ùfuka iE° we;af;a 

28'	 yhsv%cka yd whksl nkaOk wka;r®¾ l%shd ls¯fuks' 

29'	 WodyrK ( ysfud.af,dìka 

	 (b)	 fm%daàka ixYaf,aIKfha ° DNA iy RNAj, iqúfYaI ldr®hNdrhka ieflúka idlÉPd 

lrkak' 

30'	 fm%daàk ixiaf,aIK i|yd m%fõKsl f;dr;=re DNAys mj;skafka 	

31'	 fÄ;uh f;dr;=re ^kshqla,sfhdaghsv& NIau wkqms<sfj,la f,ih' 

32'	 DNA wKqfõ oaú;aj fya,slaih újD; ù$ DNA ∞u fjka ù  

33'	 wÉpqjla f,i yeisfrñka 

34'	 m - RNA ixiaf,aIKh is≥ fõ'  

35'	 tys fm%daàka ixiaf,aIKh i|yd f;dr;=re ^fÄ;h$ ;%s;aj& orhs'

36'	 fuh m%;sf,aLkh hs'$ msgm;a ls¯uhs' 

37'	 RNA fmd,sufr®ia tkaihsuh u.ska th W;afm%arKh lrhs'

38'	 m - RNA ffi, ma,diauhg meñK rhsnfidau iu. iïnkaO fõ$ fmd,srhsnfidau 

;khs' 

39'	 fjk;a RNA wdldr$ t - RNA, r - RNA kHIaáh ;=< ixiaf,aIKh ù 

40'	 ffi, ma,diauhg meñfKa' 

41'	 r - RNA u.ska m - RNA lshjkq ,efí$ weuehsfkda wï, tla/ia ù fm%daàk$ 

fmd,sfmmaghsv iE°ug Woõ fõ' 

42'	 t - RNA u.ska weuehsfkda wï, rhsnfidau$ rhsnfidaufha l=vd tallh fj; f.k 

ths 

43'	 iEu t - RNA wKqjlau úYsIag weuehsfkda wï,hla f.k ths

44'	 rhsnfidau m - RNA †f.a .uka lrk úg 

45'	 m - RNA NIau ;%s;aj fÄ; j,ska fok mKsjqvh m˙jr®;kh lrkafka  

46'	 t - RNA u.ska f.k tk úYsIag weuehsfkda wï, wkqms<sfj,gh'  

47'	 t - RNA ys m%;sfldafvdak u.ska y≥kd .ekSfuks 

48'	 fu;sfhdkska i|yd ;%s;aj fÄ;h (AUG) m - RNA ys we;'

49'	 th wdrïNl fldafvdakh f,i l%shd lrhs'

50'	 fjk;a fldafvdak lsysmhla (UAA, UAG, UGA) wjidk$ kej;=ï fldafvdak f,i 

yeisfrñka fm%daàka ixYaf,aIKh wjika lrhs' 
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 (50 × 3  = 150)

5 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

5 m%Yakhg wfmaCIlhska 78%la ms<s;=re imhd 

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

bka ,l=Kq 	 00	 - 	 37 	 m%dka;rfha	 34%la o"

 	 ,l=Kq 	 38	 - 	 75 	 m%dka;rfha	 52%la o"

 	 ,l=Kq 	 76	 - 	 113 	 m%dka;rfha	 13%la o"

     ,l=Kq  114	-   150 	 m%dka;rfha	  1%la o" 
	

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 14%la 

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

ms˙i 86%ls'  

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

00 - 37

34%

114 - 150

1%

76 - 113

13%

38 - 75

52%

00 - 37

34%

114 - 150

1%

76 - 113

13%

38 - 75

52%

5 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

m
y
i
q;
dj

 

5 m%Yakfhys fldgia 

25%

38%

0
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60

70

(a) (b)

5

Ú	 fuu m%Yakhg wkqfldgia 2la we;s w;r 

tajdfha myiq;dj 40%g wvq h' myiq;dj 

jeä wkqfldgi ^a) ù we;s w;r tys 

myiq;dj 38%ls' tfiau myiq;dj wvq 

wkqfldgi ^b)  h' tys myiq;dj 25%ls' 
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6 m%Yakh

6.	 (a) 	ñksia jDlalfha msysàu úia;r lrkak'  

1'	 Wor l=yrh ;=< 

2'	 wmr ì;a;shg wdikak

3'	 uyd m%dÖrhg my,ska 

4'	 m%;sWorÉP°h ^l=yrh ;=<& 

5'	 lfYarej fomi 

6'	 Wria yd là lfYareld w;r

7'	 jï jDlalh ol=Kq jDlalhg jvd uola by,ska msysgd we;' 

	 (b)	 or®YSh ñksia jDlaldKqjl wKaùlaISh jHqyh ieflúka úia;r lrkak'  

8'	 tla fl,jrla$ wka;hla újD; iy wfkla fl,jr$ wka;hla ixjD; kd,sldjls' 

9'	 tal ia:¯h fõ'

10'	 fndauka m%djrh"	

11'	 wú≥r ixj,s; kd,sldj"

12'	 fykaf,a mqvqfõ wjfrdayk ndyqj" 

13'	 fykaf,a mqvqfõ wdfrdayk ndyqj iy  

14'	 ú≥r ixj,s; kd,sldj hk fldgiaj,ska iukaú; fõ'

15'	 fndauka m%djrh fldamamdldr h'  

16'	 tys we;=`M ì;a;sh iukaú; jkafka" 

17'	 úfYaIs; ffi,$fmdfvdffigj,sks' 

18'	 msg; ì;a;sh 

19'	 Y,aluh wmsÉPo ffi,j,ska ;ekS we;' 

20'	 m%djrfha l=yrhla$ wjldYhla we;' 

21'	 ^wl%uj;aj& o`.r .eiqkq wú≥r ixj,s; kd,sldj" 

22'	 >kldr wmsÉPo ffi,j,ska ;ekS we;'

23'	 tajdfha CIqø wx.=,sld$ fkreï$ nqreiq odr ^rdYshla& 

24'	 l=yrhg fhduq ù$uqyqK,d we;' 

25'	 fykaf,a mqvqfõ wjfrdayk ndyqj iy wdfrdayk ndyqj Rcq h$ fykaf,a mqvqj ∪ 

yeve;sh'

26'	 fykaf,a mqvqfõ wjfrdayk ndyqj Y,aluh wmsÉPo ffi,j,ska ;eks we;'

27'	 wdfrdayk ndyqj >kdldr wmsÉPo ffi,j,ska ;ekS we;'

28'	 ^wl%uj;aj& o`.r .eiqkq ú≥r ixj,s; kd,sldj"  

29'	 >kdldr wmsÉPo ffi,j,ska ;ekS we;

30'	 tajdfha CIqø wx.=,s;d$ fkreï$ nqreiq odr ^iaj,amhla& 

31'	 l=yrhg fhduq ù we;'



- 52 -

w'fmd'i' ^W'fm<& „j úoHdj we.hSï jdr®;dj 2016

	 (c)	 ñksia jDlalh reêr wdi%e;s mSvkh hdukh lrkafka flfia ±hs ieflúka meye†,s 

lrkak   

32'	 wdi%e;s mSvkh jeä ùu" 

33'	 wdi%e;s m%;s.%dyl u.ska ixfõokh lrkqfha" 

34'	 yhsfmd;e,ui u.sks'  

35'	 tu.ska wmr msáhqgßh W;af;ackh ù 

36'	 ADH ksoyia lrhs

37'	 ADH ú≥r ixj,s; kd,sldj u; iy 

38'	 ix.%yl m%kd,h u; l%shdlr 

39'	 tajd c,hg mdr.uH lrhs'

40'	 tys m%;sM, f,i c,h m%;sfYdaIKh ù" 

41'	 Wm˙wNsidrl$idkaø uq;%d ksmo fõ' 

42'	 wdi%e;s mSvkh idudkH w.hg m;a lrhs'

43'	 hdka;%Kh$iDK m%;sfmdaaIS hdka;%Kh k;r fõ' 

44'	 wdi%e;s mSvkh wvq jQ úg"

45'	 wdi%e;s m%;s.%dyl W;af;ackh fkdfõ'  

46'	 ADH ksoyia fkdfõ$ wvq fõ' 

47' 	túg ú≥rixj,s; kd,sldfõ ° iy

48' 	ix.%dyl m%kd,fha °  

49' 	c,h m%;sfYdaIKh fkdfõ'

50'	 tu ksid WmdNsidrl$ ;kql uq;%d ksmofõ' 

51'	 wdi%e;s mSvkh idudkH w.hg m;a lrhs'    	

		  (´kEu 50 × 3  = 150)
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7 m%Yakh

 7.	(a) 	mfiys laIqø„ùkaf.a iajNdjh iy jHdma;sh ieflúka úia;r lrkak'  

1'	 nelaà¯hd"

2'	 †,Sr"

3'	 we,a.S"

4'	 ffjri$ fm%dgfidjd"

5'	 Tjqka úúO .K$ úfYaIj,g wh;a fõ'

6'	 mi u.ska ys;lr ridhksl m˙irhla iy 

7'	 ys;lr fN!;sl m˙irhla ^CIqø „ùkaf.a jr®Okhg& imhkq ,efí'

8'	 CIqø „ùka ixLHdj mdxY+ m˙irh u; r`od mj;s'

9'	 ire mfiys m%uqL CIqø „ùka nelaá¯hdjka h'

10'	 CIqø „ùka Lksc$ Lksc fmdaIl" 

11'	 ^úfhdackh jk& ldnksl øjH" 

12'	 CO
2
 / ldnkavfhdlaihsâ$ O

2
$ Tlaiscka$ N

2
$ khsg%cka jeks jdhQka" 

13'	 mfia we;s c,h wd†h Tjqkaf.a jr®Okh i|yd Ndú;d lrhs'

14'	 mi u;=msg ia:rj, jeä CIqø „ùka ixLHdjla yuq fõ'$ .eUqre ia:rj, wvq CIqø „úka 

ixLHdjla yuq fõ'	 					   

15'	 Tlaiscka nyq,;djh fuhg fya;= fõ'$ Tlaiscka wvq ùu fuhg fya;= fõ'  	

(´kEu 13 × 4  = 52)

(Wm˙u = 150)

	 (b)	 ffcj f.da,h ;=< ldnka yd khsg%cka iajNdúl f,i pl%SlrKh ùfï °" laIqø„ùkaf.a 

iqúfYaI ldr®hNdrh idlÉPd lrkak' 

iajNdúl ldnka pl%fha °" ldnka uQ, øjH" c,c yd fN!ñl m˙irj, yd „ùka ;=<ska 

úúOdldr iajrEmfhka pl%SlrKh fõ' 

1'	 ^c,c iy fN!ñl& m˙irfha ° CO
2
$ ldnkavfhdlaihsâ ;sr lrkafka"

2'	 ridhksl iajhxfmdaIS nelaà˙hd$ m%Ndixiaf,aIl nelaà˙hd"

3'	 ihfkdnelaà˙hd iy 

4'	 we,a.Sj,"  

5'	 m%Ndixiaf,aYKh u.sks' 

6'	 uereKq Ydl" i;aj foay" wd†h úfhdackh lrkafka úIu fmdaIS nelaà˙hd iy  

7'	 †,Sr u.sks' 

8'	 tys ° CO
2
 $ ldnkavfhdlaihsâ ^m˙irhg& ksoyia lrkafka 

9'	 CIqø „ùkaf.a Yajikh u.sks' 

iajNdúl khsg%cka pl%fha ° khsg%cka uQ, øjH úúOdldr iajrEmfhka jdhq f.da,h c,c 

yd fN!ñl „ùka ;=,ska pl%slrKh fõ'  
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10'	 mdxY+ CIqø „ùka 

11'	 Azotobacter iy 

12'	 Rhizobium jeks

13'	 ^jdhquh& khsg%cka ;sr lrkafka 

14'	 khsg%ckSh ixfhda.$fm%daàk$ NH4
+
 j,g h'  

15	 ñh.sh „ùkaf.a ldnksl øjHj, fm%daàk úfhdackh lrkafka 

16'	 úIu fmdaIS CIqø „ùka$ nelaá˙hd iy †,Sr u.sks' 

17'	 tys ° weuhsfkda wï, ksmo fõ' ^fm%daáfhd,hsisia&

18'	 tajd NH4
+
 njg m;a fõ' ^wefudkslrKh& 

19'	 wefudkshï whk$ NH4
+
 khsg%hsg njg m;alrkq ,nkafka 

20'	 Nitrosomonas  

21'	 khsg%hsg" khsfÜ%Ü njg m;alrkafka 

22'	 Nitrobacter u.sks' 

23'	 khsfÜ%Ü iuyrla jdhquh khsg%cka njg m˙jr®;kh lrkafka 

24'	 khsá%yd˙ nelaá˙hd$ Pseudononas sp. u.sks' $ Thiobacillus sp. 

(´kEu 20 × 4  = 80)

	 (c)	 Ydl jr®Okhg wod< j mdxY+ laIqø„ùkaf.a wka;r®l%shdj, jeo.;alu i|yka lrkak'  

1'	 mdxY+ iudydr ie°ug CIqø „ùka iyNd.S fõ' 

2'	 iy„ù khsg%cka ;srls¯u'

3'	 Ydl uq,a iy †,Sr w;r †,Srl uQ,a ix.ï u.ska fµdiafmag wjfYdaaIKh †hqKq                

lrhs' 

4'	 Ydl uq,a u;=msg jdih lrk nelaá˙hd Ydl jr®Ol øjH ksmojhs' 

5'	 jHdêckl nelaà˙hdj, jr®Okh ksfYaOkh lrkakd jq ridhksl øjH ksmojhs'   

6'	 Ydl frda. we;s ls¯ug fya;= fõ' 

(´kEu 05 × 4  = 20)

(38 × 4  = 152)

(Wm˙u = 150)
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8 m%Yakh

 8.	(a) 	Ydl jr®Ol øjHj, idudkH ,laIK fudkjd o@  

1'	 ldnksl ixfhda.$ldnksl ridhksl ixfhda." 

2'	 wvq idøkj,ska l%shdlrhs'

3'	 Ydlj, ldhsl úoHd;aul l%shdj,s W;af;ackh lrhs$u; n,mdhs' 

	 (b)	 m%Odk Ydl jr®Ol øjH jr®. yd Ydlj, tajd ksmofjk ia:dk i|yka lrkak' 

4'	 Tlaisk   	 5'	 Ydl l| w.%ia:$l| w.%ia: úNdcl

		  6' 	,má m;%		

7'	 .snr,ska   	 8' 	uq,a

		  9' 	,má m;%

		  10'	 m%frdaykh jk îc

11'	 ihsfgdlhska  	 12' 	uQ, w.%h

		  13' 	fndfyda mglj, úNdckh jk ffi,

14'	 t;s,ska	 15' 	fndfyda mglj, uD≥ia:r ffi,

		  16' 	M,

17'	 weíisiska wï,h 	 18' 	uQ,d.% fldmqj

		  19' 	wm˙k; îc

	 (c)	 iajNdúl Ydl jr®Ol øjH Ydlj, jr®Okh iy úlikh hdukh lrkafka flfia ±hs 

meye†,s lrkak' 

TlaiSk

20'	 ffi, †laùu

21'	 w.%ia: m%uqL;dj mj;ajdf.k hdu

22'	 wdjr®;s p,k hdukh ls¯u

23'	 leïìhu l%shdld¯;ajh fm%arKh ls¯u

24'	 m;% m;kh ksfYaOkh 

25'	 uq,a jr®Okh fm%arKh 

26'	 M, jr®Okh fm%arKh 

ihsfgdlhskska 

27'	 ffi, úNdckh fm%arKh$ W;af;ackh ls¯u ^TlaiSk iu. wka;r®l%shd lrñka& 

28'	 m%frday jr®Okh jeä ls¯u

29'	 w.%ia: m%uqL;dj ksfYaOkh 

30'	 m;% jhia .; ùu mud ls¯u 
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.snr,ska

31'	 lo †laùu

32'	 îc m%frdaykfha ° tkaihsu il%ssh ls¯u

weíisisla wï,h

33'	 îc m%frdaykh ksfYaOkh$ îc iqma;;djh

34'	 mQàld jeiSug ∞hl fõ

35'	 wxl=r j¾Okh ksfYaOkh

36'	 ^fi!uH l,dmsl rgj,& Ydlj, leïìhï l%shdld˙;ajh ksfYaOkh 

t;s,Sska 

37'	 lo †laùug Wmld¯ ùu$ ∞hl fõ

38'	 m,;=re b°u fm%arKh

39'	 ^iuyr Ydlj,& mqIam yg .ekSu fm%arKh ls¯u 

40'	 m;%$ u,a$ M, f√okh md,kh ls¯u 

(´kEu 38 × 4  = 152)

(Wm˙u = 150)

8 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

8 m%Yakhg wfmaCIlhskaf.ka 59%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	 26%la o"

 	 ,l=Kq 	 38	 - 	 75 	 m%dka;rfha	 37%la o"

 	 ,l=Kq 	 76	 - 	 113 	 m%dka;rfha	 27%la o"

     ,l=Kq  114	-   150 	 m%dka;rfha	 10%la o" 
	

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 37%la 

jk w;r ,l=Kq 38 - 75 w;r ,nd.;a ms˙i 

37%ls'  

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

00 - 37

26%

38 - 75

37%

76 - 113

27%

114 - 150

10%
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9 m%Yakh

9.	 (a)	 Y%S ,xldfõ m%Odk jkdka;r m˙ir moaO;s y;r fudkjd o@

1'	 ksjr®;k jeis jkdka;r

2'	 úh<s ñY% iody˙; jkdka;r

3'	 l∫lr jkdka;r

4'	 lgq m∫re$ ,∫ le,E  

	 (b)	 fuu tla tla m˙ir moaO;sfha m%Odk ,laIK" tajdfha jHdma;sh" jr®Idm;kh iy 

jDlaI,;d†fha ,laIKj,g wod< j úia;r lrkak'  

ksjr®;k jeis jkdka;r 

5'	 ks˙; †. m%foaYfha" 

6'	 uOHu Wkak;dxYhg my<ska we;' 

7'	 jr®Idm;kh jirlg ñ,s ógr 2500 - 5000la fyda Bg jeäh' 

8'	 wjqreoao mqrd jr®Idj we;s fõ' 

9'	 uehs isg wf.daia;= olajd iy fkdjeïnr®¾ isg foieïnr®¾ olajd b;d by< jr®Idm;khla 

we;'

10'	 ia:˙Njkh

11'	 fkre Ydl$ .ia 

12'	 úhk

13'	 Wm úhk 

14'	 m∫re iy

15'	 T!Iëh Ydl 

16'	 iody˙; Ydl

17'	 wmsYdl we;'

18'	 ldIaGdfrdayl$ ,hkd 

19'	 tal foaYsl Ydl nyq,h' 

úh<s ñY% iody˙; jkdka;r 

20'	 úh<s l,dmfha msysgd we;' 

21'	 jr®Idm;kh jirlg ñ,s ógr 1250 - 1900 

22'	 úh<s ld,h uehs isg wf.daia;= olajd

23'	 ia:˙Njkh fkdfmkajhs'

24'	 jDCI$.ia

25'	 m`≥re

26'	 ìïia:rh$ ;DK 

27'	 wdfrdayl ^nyq,j& we;' 
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l∫lr jkdka;r 

28'	 uOHu l∫lrfha$ by< Wkak;dxYfha msysgd we;' 

29'	 jdr®Isl jr®Idm;kh 2500 - 4000 mm / 4000 mm lg jvd jeä h' 

30'	 ñá Ydl$l=re Ydl 

31'	 weUrekq l|ka iys; h' 

32'	 .eg iys; l|ka h'  

33'	 tajd ,hslk$ mdis j,ska jeiS mj;S' 

lgq l,E

34'	 Y+Ial l,dmfha" 

35'	 jhU iy 

36'	 .sksfldk m%foaYfha jHdma;j we;' 

37'	 jdr®Isl jr®Idm;kh 1250 mmg wvqh' 

38'	 uehs isg iema;eïnr® olajd kshx ld,hla we;'

39'	 lgq m≥re

40'	 Y+Ial rEmS ,laIK iys; jQ$ udxi, m;% iys; jQ Ydl we;'

41'	 Ydl iuyrla o we;s w;r"

42'	 tajd ñáh$l=reh

(´kEu 38 × 4  = 152)

(Wm˙u = 150)

9 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

  

9 m%Yakhg wfmaCIlhskaf.ka 31%la ms<s;=re imhd 

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

bka ,l=Kq 	 00	 - 	 37 	 m%dka;rfha	 52%la o"

 	 ,l=Kq 	 38	 - 	 75 	 m%dka;rfha	 36%la o"

 	 ,l=Kq 	 76	 - 	 113 	 m%dka;rfha	 11%la o"

     ,l=Kq  114	-   150 	 m%dka;rfha	  1%la o" 

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 12%la 

jk w;r ,l=Kq 38 - 75 w;r ,nd.;a ms˙i 

36%ls'  

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

00 - 37

52%
38 - 75

36%

76 - 113

11%

114 - 150

1%

00 - 37

52%
38 - 75

36%

76 - 113

11%

114 - 150

1%
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10 m%Yakh

10. 	my; i|yka tajd .ek flá igyka ,shkak' 

	 (a) 	ñksia w.akHdxYh 

1'  Wor l=yrh ;=," 

2'  .%yks keïfï msysgd we;'

3'  ysi" foayh iy ^mgq& j,s.hlska iukaú; fõ' 

4'  nysrdir®. fukau wka;rdir®. .%ka:ßhls'

5'  nysrdir®. fldgi wkqLKaäld j,ska iukaú; jk w;r"

6'  tla tla wkqLKaäld l=vd .r®;sld /ilska iE° we;'

7'  tajd weisks ^no˙ld& ffi,$ i%dú ffi, j,ska iukaú; fõ'

8'  tu.ska w.akHdYhsl hqI i%djh lrhs' 

9'  tu hqIfha c,h" 

10'  Lksc ,jK iy 

11'  tkaihsu we;'

12'  tkaihsu jkafka weuhsf,aia"

13'  ,hsfmaia" 

14'  á%maisfkdcka$ á%maiska" 

15'  lhsfudá%maisfkdcka$ lhsfudá%maiska"  

16'  kshqla,sfhaia iy 

17'  lfndlaisfmmaáfâia$ fmmaáfâia h' 

18'  wkqLKaäld j,ska tl;=jk l=vd kd,

19'  tlaù w.akHdYhsl m%kd,h idohs'

20'  wka;rdir®.s fldgi ,eka.r®yeka °msld jk w;r" 

21'  α iy β ffi, j,ska iE° we;'

22' 	α ffi, .a¨fld.ka i%djh lrhs'

23'  β ffi, bkaishq,ska i%djh lrhs'

	 (b) 	ffcjúúO;aj WKqiqï l,dm 

24'  wdfõKsl úfYaI$ tal foaYsl úfYaIj, wêl idkaøKhla iys; iy

25'  tajdg wêl ;r®ckhla iys; m%foaYhka h' 

26' 	f,dalfha ffcj úúO;aj WKqiqï l,dm 25la we;'

27' 	WodyrK ( bka†hdfõ ngysr l≥lr m%foaY iy 

28' 	Y%S ,xldfõ ^leä.sh& ks˙;†. f;;a jkdka;r'  
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	 (c) 	mQáld jeiSfï yd újD; ùfï hka;%K  

29'  msIaG iSks m˙jr®;kh$ l,ams;h  

30'  m%Ndixiaf,aIKh is≥jk úg" 

31'  md,l ffi,j, CO
2
 idkaøKh wvqfõ' 

32'  túg md,l ffi,j, pH jeä fõ' 

33'  ^tkaihsu u.ska& msIagh iSks njg c, úÉf√okh ù" 

34'  ødjH úNjh jeä ù" 

35'  md,l ffi,j, c, úNjh wvq fõ'

36'  c,h md,l ffi, ;=,g we;=Æ jkafka"

37'  hdno wmspr®óh ffi, j,ska"

38'  wdi%e;sh u.sks'

39'  ^md,l ffi,j,& Y+k;dj jeä ùu ksid mqáldj újD; fõ' 

40'  rd;%sld,fha ° m%;súreoaO l%shdjka is≥ ù mQáld jefia' 

41'  K+ ,nd .ekSu$ K+ yqjudrej $ K+ iHkaOh ^l,ams;h& 

42'  wdf,dalh we;s úg" 

43'  md,l ffi, ;=,g K+ il%Shj ,nd.kS' 

44'  túg ødjH úNj jeä ù"

45'  md,l ffi,j, c, úNjh wvq fõ' 

46'  ^hdno wmspr®óh ffi,j, isg& c,h md,l ffi, ;=,g we;=Æ jkafka"

47'  wdi%e;sh u.sks'

48'  túg Y+k;dj jeä ùu fya;=fjka mQáld újD; fõ' 

49'  rd;%sld,fha ° md,l ffi, j,ska K+, msgls¯u ksid mQáld jefia' 

50'  c, ys`. ;;ajhla hgf;a mQáld jeis hdu is≥jkafka"

51'  weíisisla wï,fha n,mEu u.sks'

(´kEu 50 × 3  = 150)


