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ye`†kaùu 

	 wOHhk	fmd≥	iy;sl	m;%	Wiia	fm<	úNd.h"	Y%S	,xldfõ	fcHIaG	oaú;shsl	wOHdmkfha	wjidk	
iy;sllrK	 úNd.hhs'	 fcHIaG	 oaú;shsl	 wOHdmkh	 wjidkfha	 isiqkaf.a	 idOk	 uÜgu	 iy;sl	
ls¯u	fuu	úNd.fha	m%Odk	wruqK	jqj	o	cd;sl	úYajúoHd,j,g"	fjk;a	Wiia	wOHdmk	yd	jD;a;Sh	
mqyqKq	wdh;kj,g	fuka	u	cd;sl	wOHdmk	úoHdmSGj,g	iq≥iaika	f;dard	.ekSu	o	fuu	úNd.fha	
m%;sM,	u;	is≥	flfrk	neúka	idOk	m¯CIKhla	jYfhka	fukau	f;a¯fï	m¯CIKhla	jYfhka	o	 
w'fmd'i'^W'fm<&	úNd.h"	b;d	jeo.;a	;;a;ajhla	Wiq,hs'	tfukau	;D;Shsl	uÜgfï	/lshd	i|yd	o	
m%fõY	iq≥iqlï	iy;sl	flfrk	úNd.hla	jYfhka	fuh	ms<s.efka'	fuu	úNd.h	i|yd	mej;s	fN!;sl	
úoHd"	ffcj	úoHd"	jd◊c	yd	l,d	hk	úIh	Odrd	y;rg	wu;r	j	2015	jifr®	°	;dCIKfõoh	
úIh	Odrdj	y∫kajd	fokq	,enQ	w;r"	tu	úIh	Odrdfõ	tla	úIhhla	jk	;dCIKfõoh	i|yd	úoHdj	
úIhg	13086la	mdi,a	wh≥ïlrefjda	o	236la	fm!oa.,sl	wh≥ïlrefjda	o	fmkS	isáhy'	
 

	 fuu	úNd.fhka	Wiia	idOk	uÜgula	,nd	.ekSu	i|yd	isiqyq	o	Tjqkaf.a	tu	wfmalaId	imqrd,Su	
i|yd	 .=rejre	 yd	 fouõmsfhda	 o	 ±ä	 fjfyila	 or;s'	 fuu	 we.hSï	 jdr®;dj	 ilialr	 we;af;a	
Tjqkaf.a	tu	wfmalaId	bgqlr.ekSu	ms◊i	Á	,xld	úNd.	fomdr®;fïka;=fõ	iydh	°ula	jYfhks'	
fuu	we.hSï	jdr®;dfõ	we;=<;a	f;dr;=re	úNd.	wfmalaIlhskag"	.=re	Nj;=kag"	ú≥y,am;sjrekag"	
.=re	WmfoaYl	uy;au	uy;aókag"	úIhNdr	wOHlaIjrekag"	fo.=rekag	yd	wOHdmk	mr®fhaIlhskag	
tl	fia	m%fhdackj;a	jkq	fkdwkqudk	h'	tneúka	fuu	jdr®;dj	jeä	ms˙ilf.a	m˙YS,kh	i|yd	
fhduq	ls¯u	jvd;a	iq≥iq	fõ'
 

	 fuu	we.hSï	jdr®;dj"	I, II yd III hkqfjka	fldgia	;=klska	iukaú;	fõ'
 

	 w'fmd'i'^W'fm<&	;dCIKfõoh	i|yd	úoHdj	úIhfhys	úIh	idOkh	ms<sn|	f;dr;=re	fuu	
jdr®;dfõ	I fldgfiys	wvx.=	fõ'	ta	hgf;a	úIhh	i|yd	fmkS	isá	wh≥ïlrejka	ixLHdj"	Tjqka	
fY%a◊	,ndf.k	we;s	wdldrh"	†ia;%sla	uÜgñka	mdi,a	wh≥ïlrejka	fY%a◊	,ndf.k	we;s	wdldrh"	
mka;s	m%dka;r	wkqj	,l=Kq	jHdma;sh	hk	úIh	idOkh	ms<sn|	ixLHdkuh	f;dr;=re	o	;dCIKfõoh	
i|yd	úoHdj	úIhfha	 I yd	 II m;%j,	m%Yak	f;dardf.k	we;s	wdldrh"	tu	m%Yakj,g	yd	tu	tla	
tla	m%Yakfhys	fldgiaj,g	,l=Kq	,ndf.k	we;s	wdldrh	iúia;rd;aulj	±lafjk	úIh	idOkh	
ms<sn|	úYaf,aIKhla	o	wka;r®.;	fõ'	w'fmd'i'^W'fm<&	2015 úNd.fha	;dCIKfõoh	i|yd	úoHdj	
úIhfhys	I yd	II m%Yak	m;%j,	m%Yak	yd	tu	m%Yakj,g	wh≥ïlrejka	ms<s;=re	iemhSu	ms<sn|	f;dr;=re	
fuu	jdr®;dfõ II fldgfiys	 wvx.=	 fjhs'	 ta	 hgf;a	 I yd	 II m%Yak	m;%j,	m%Yak	i|yd	 wfmaCIs;	
ms<s;=re"	,l=Kq	°fï	mámdáh"	ms<s;=re	iemhSu	ms<sn|	ks¯CIK"	ks.uk	yd	ixjr®Okd;aul	fhdackd	
wka;r®.;	fõ'
 

	 Y%S	,xld	úNd.	fomdr®;fïka;=fõ	mr®fhaIK	yd	ixjr®Ok	YdLdj	u.ska	W;a;r	m;%	we.hSfï	
ksr;	 jQ	 m%Odk"	 w;sfr®l	 m%Odk	yd	 iyldr	 m¯CIljreka	 úiska	 b†˙m;a	 lrkq	 ,nk	f;dr;=re"	
ks¯CIK"	woyia	yd	fhdackd	o	iïNdjH	m¯CIK	kHdh (Classical Test Theory) yd	whs;u	m%;spdr	
kHdh (Item Response Theory) fhd∞.ksñka	wh≥ïlrejkaf.a	m%;spdr	úYaf,aIKh	u.ska	,nd.;a	
f;dr;=re	o	fuu	we.hSï	jdr®;dj	ilia	ls¯u	i|yd	mokï	lrf.k	we;'		
 

	 m%Yak	m;%j,	tla	tla	m%Yakhg	ms<s;=re	iemhSfï	°	wfmaCIlhka	ie,ls,su;a	úh	hq;=	lreKq	
o	bf.kqï	b.ekaùï	ldr®hh	ms<sn|	woyia	yd	fhdackd	o	fuu	jdr®;dfjys	III	fldgfiys	we;=<;a	
lr	we;'	úúO	ksmqK;d	yd	tu	ksmqK;d	uÜgïj,g	<Ûdùu	i|yd	bf.kqï	yd	b.ekaùï	ls%hdj,sh	
ixúOdkh	lr.;	hq;=	wdldrh	ms<sn|	j	fuhska	uy;a	msájy,la	,efnkq	we;ehs	is;ñ'
 

	 b†˙fha	 °	 iïmdokh	lrkq	 ,nk	 we.hSï	 jdr®;dj,	 .=Kd;aul	 jr®Okhla	 we;s	 ls¯u	 i|yd	
M,∞hS	woyia	yd	fhdackd	wm	fj;	fhduqlrk	f,i	ldre◊l	j	b,a,ñ'
 

	 fuu	jdr®;dj	ieliSu	i|yd	wjYH	f;dr;=re	iemhQ	m%Odk"	w;sfr®l	m%Odk	m¯CIljrekag	yd	
iyldr	m¯CIljrekag;a"	Wkka≥fjka	yd	il%Shj	∞hl	jQ	ieliqï	lñgq	idud‚lhskag;a"	j.lSfuka	
lghq;=	l<	Y%S	,xld	úNd.	fomdr®;fïka;=fõ	ks,Od¯kag	yd	fuu	ldr®h	i|yd	uQ,H	wkq.%yh	±lajQ	
wOHdmk	wdxYsl	ixjr®Ok	jevigyk	(ESDP)fj;;aa	udf.a	yDohdx.u	ia;+;sh	m<	lrñ'		
   

    

       

	 	 	 	 	 	 	 	 ví,sõ'tï'tka'f–'	mqIaml=udr
	 	 		 	 	 	 	 	 úNd.	flduid˙ia	ckrd,a	
 2016 cqks	29
	 mr®fhaIK	yd	ixjr®Ok	YdLdj	
	 YS%	,xld	úNd.	fomdr®;fïka;=j
	 me,j;a;"	n;a;ruq,a,'	 

https://pastpapers.wiki/


- iv - 
w'fmd'i'^W'fm<& ;dCIKfõoh i|yd úoHdj we.hSï jdr®;dj 2015

WmfoaYl;ajh  (	 ví,sõ'tï'tka'f–'	mqIaml=udr
	 	 	úNd.	flduid˙ia	ckrd,a	

fufyhùu yd ixúOdkh		 (		 .hd;s%	wfí.=Kfialr	
	 	 	úNd.	flduid˙ia
	 	 	̂mr®fhaIK	yd	ixjr®Ok&

iïnkaëlrKh 	 (		 yika;d	l=remamq	 
	 	 	iyldr	úNd.	flduid˙ia

úIh iïnkaëlrKh 	 (		 ufkdañ	fifkúr;ak	 
	 	 	iyldr	úNd.	flduid˙ia

ixialrKh	 (	 wdpdr®h	ã't,a'	chr;ak			 
	 	 	fcHIaG	l:ßldpdr®h
	 	 CIqø	„j	úoHd	wOHhk	wxYh"	le<◊h	úYaj	úoHd,h
 

  wdpdr®h	ã'ã'	lreKdr;ak		 
	 	 	fcHIaG	l:ßldpdr®h
	 	 m˙.Kl	wOHhk	wxYh"	fld<U	úYaj	úoHd,h
 

  wdpdr®h	pdklH	f–'	úf–r;ak			 
	 	 	fcHIaG	l:ßldpdr®h
	 	 .◊;	wOHhk	wxYh"	fld<U	úYaj	úoHd,h
 

  wdpdr®h	tï'ta'î'	m%Ydka;		 
	 	 	fcHIaG	l:ßldpdr®h
	 	 ridhk	úoHd	wOHhk	wxYh"	Y%S	chjr®Okmqr	úYaj	úoHd,h
 

  mS'	u,úm;srK			 
	 	 	fcHIaG	l:ßldpdr®h
	 	 cd;sl	wOHdmk	wdh;kh	

ieliqï lñgqj (	 úrd–	lreKdr;ak	 
	 	 	Y%S	,xld	.=refiajh
	 	 wdkkao	úoHd,h"	fld<U	10
 

	 	 jre◊	wmaird	úf–r;ak  

	 	 Y%S	,xld	.=refiajh	
	 	 nm$.ï$	nKavdrkdhl	uOH	úoHd,h"	fõhkaf.dv	
 

	 	 B'	uOQId	yxikS	l=,r;ak  

	 	 Y%S	,xld	.=refiajh
	 	 r$	iSj,S	uOH	úoHd,h"	ys±,a,k"	r;akmqr	
 

	 	 mS't,a'	l,amkS	m;srK	  
	 	 Y%S	,xld	.=refiajh
	 	 lE$foys$	wdpdr®h	weka'tï'	fmfr®rd	uOH	uyd	úoHd,h"		
	 	 háhkaf;dg		
 

	 	 °msld	Or®uis˙	  
	 	 Y%S	,xld	.=refiajh
	 	 tia'ví,sõ'wdr®'ã'	nKavdrkdhl	cd;sl	mdi,"	
	 	 m`vqjiakqjr	

m˙.Kl msgm; ieliqu	 (	 fla'ta'	bfrdaId	nKavdr	
   o;a;	igyka	ls%hdlre
 

	 	 	fla'mS'ã'ta'tï'	†idkdhl	
  f;dr;=re	yd	ikaksfõok	;dCIK	iyldr	

msgljrh ieliqu	 (	 jhs'tia'	wkqrdê
	 	 	ixjr®Ok	ks,Od˙     
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           we;=<; msgq      

	 	 	 	 	 	 	 	 	 	 	 				msgq	wxlh	
 I  fldgi

       1'1 úIh idOkh ms<sn| f;dr;=re 
  
  1'1'1'	 úIhh	i|yd	fmkS	isá	wh≥ïlrejka	ixLHdj	 	1
	 	 1'1'2'	 wh≥ïlrejka	fY%a◊	,ndf.k	we;s	wdldrh		 	1
	 	 1'1'3'		m<uqjk	j;djg	fmkS	isá	mdi,a	wh≥ïlrejka	fY%a◊	,ndf.k	we;s
	 	 							wdldrh	-	†ia;%slal	wkqj		 2
	 	 1'1'4'		,l=Kq	,ndf.k	we;s	wdldrh	-	mka;s	m%dka;r	wkqj	 	3
             

  

 1'2 úIh idOkh ms<sn| úYaf,aIKh   

  

			 	 1'2'1'			I			m%Yak	m;%h	i|yd	idOkh	 4
	 	 1'2'2'		II		m%YAk	m;%fhys	m%Yak	f;dardf.k	we;s	wdldrh	 	5
											 1'2'3'			II		m%Yak	m;%fhys	m%Yak	i|yd	,l=Kq	,ndf.k	we;s	wdldrh		 	5
											 1'2'4'		II		m%YAk	m;%h	i|yd	idOkh	 									6
   

 II  fldgi
   

        2'  m%Yak yd ms<s;=re iemhSu ms<sn| f;dr;=re  
  
 2'1 I  m%Yak m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re   

  

  2'1'1'		 I  m%Yak	m;%fha	jHQyh	  9
  2'1'2'		I  m%Yak	m;%h		 10
	 	 2'1'3'		I	m%Yak	m;%h	i|yd	wfmaÈs;	ms<s;=re	yd	,l=Kq	°fï	mámdáh	 16
	 	 2'1'4'		I	m%Yak	m;%hg	ms<s;=re	iemhSu	ms<sn|	ks¯ÈK			 17
	 	 2'1'5'		˚	m%Yak	m;%fha	tla	tla	m%Yakfhys	jrK	f;dard	we;s	wdldrh	-
	 	 							m%;sY;	f,i 	 19
	 	 2'1'6'		I	m%Yak	m;%hg	ms<s;=re	iemhSu	ms<sn|	ks¯ÈK"	ks.uk	yd	fhdackd	 20

 2'2 II  m%Yak m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re  
    
  2'2'1'		II  m%YAk	m;%fha	jHQyh	 25
	 	 2'2'2'		II  m%Yak	m;%h	i|yd	m%%Yak	f;dard	we;s	wdldrh	iy	m%%Yakj,	myiq;dj	 26
	 	 2'2'3'		II  m%Yak	m;%h	i|yd	wfmaÈs;	ms<s;=re"	,l=Kq	°fï	mámdáh"	
	 	 							ms<s;=re	iemhSu	ms<sn|	ks¯laIK"	ks.uk	yd	fhdackd		 27
	 	 2'2'4'		˚˚	m%Yak	m;%hg	ms<s;=re	iemhSu	ms<sn|	iuia;	ks¯CIK"	
	 	 							ks.uk	yd	fhdackd	 61
   

 III  fldgi

        3'  ms<s;=re iemhSfï° ie,ls,su;a úh hq;= lreKq yd fhdackd  
   
  3'1			ms<s;=re	iemhSfï°	ie,ls,su;a	úh	hq;=	lreKq	 62
 3'2	 bf.kqï	yd	b.ekaùï	l%shdj,sh	ms<sn|	woyia	yd	fhdackd	 64
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I   fldgi 

  

    1'1'    úIh idOkh ms<sn| f;dr;=re
 
      1'1'1'  úIhh i|yd fmkS isá wh≥ïlrejka ixLHdj 

  

   

udOHh mdi,a fm!oa.,sl tl;=j 

isxy,	 10724 155 10879

fou<	 2360 78 2438

bx.%Sis	 2 3 5

tl;=j 13086 236 13322

     j.=j 1    

    1'1'2'  wh≥ïlrejka fY%A◊ ,ndf.k we;s wdldrh 

 fY%a◊h
mdi,a wh≥ïlrejka 

fm!oa.,sl 
wh≥ïlrejka tl;=j m%;sY;h

ixLHdj m%;sY;h ixLHdj m%;sY;h

A 265 2.03 7 2.97 272 2.04

B 652 4.98 7 2.97 659 4.95

C 1924 14.70 32 13.56 1956 14.68

S 6346 48.49 87 36.86 6433 48.29

F 3899 29.80 103 43.64 4002 30.04

tl;=j 13086 100.00 236 100.00 13322 100.00

         j.=j 2  

https://pastpapers.wiki/


- 2 - 
w'fmd'i'^W'fm<& ;dCIKfõoh i|yd úoHdj we.hSï jdr®;dj 2015

1'1'3'  m<uqjk j;djg fmkS isá mdi,a wh≥ïlrejka fY%a◊ ,ndf.k we;s wdldrh - †ia;%slal wkqj

†ia;%slalh
fmkS 
isá 

ixLHdj 

úYsIag 
iïudk 

idur®:Hh 
(A) ,enQ 

wê iïudk 
idur®:Hh 
(B) ,enQ 

iïudk  
idur®:Hh 
(C) ,enQ 

idudkH  
idur®:Hh 
(S) ,enQ 

iu;a  
(A+B+C+S)

wiu;a              
(F)                  

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

1'		fld<U 1233 54 4.38 98 7.95 199 16.14 590 47.85 941 76.32 292 23.68

2'		.ïmy 892 16 1.79 60 6.73 139 15.58 410 45.96 625 70.07 267 29.93

3'		lΩ;r 497 9 1.81 25 5.03 92 18.51 230 46.28 356 71.63 141 28.37

4'		uykqjr 714 10 1.40 22 3.08 83 11.62 350 49.02 465 65.13 249 34.87

5'		ud;f,a 388 8 2.06 21 5.41 58 14.95 200 51.55 287 73.97 101 26.03

6'		kqjrt<sh 419 2 0.48 11 2.63 41 9.79 202 48.21 256 61.10 163 38.90

7'		.d,a, 683 11 1.61 20 2.93 78 11.42 355 51.98 464 67.94 219 32.06

8'		ud;r 752 33 4.39 56 7.45 145 19.28 306 40.69 540 71.81 212 28.19

9'		yïnkaf;dg	 558 7 1.25 15 2.69 95 17.03 309 55.38 426 76.34 132 23.66

10'	hdmkh 547 29 5.30 33 6.03 116 21.21 227 41.50 405 74.04 142 25.96

11'	ls,sfkdÉÑ 85 3 3.53 2 2.35 12 14.12 42 49.41 59 69.41 26 30.59

12'	ukakdru	 65 0 0.00 2 3.08 15 23.08 33 50.77 50 76.92 15 23.08

13'	jõkshdj 127 1 0.79 2 1.57 12 9.45 65 51.18 80 62.99 47 37.01

14'	uq,;sõ 66 0 0.00 3 4.55 8 12.12 32 48.48 43 65.15 23 34.85

15'	uvl,mqj 351 8 2.28 17 4.84 41 11.68 173 49.29 239 68.09 112 31.91

16'	wïmdr 349 6 1.72 21 6.02 38 10.89 195 55.87 260 74.50 89 25.50

17'	;%sl=Kdu,h 178 0 0.00 8 4.49 17 9.55 89 50.00 114 64.04 64 35.96

18'	l=reKE., 1120 10 0.89 52 4.64 147 13.13 530 47.32 739 65.98 381 34.02

19'	mq;a;,u 409 9 2.20 13 3.18 54 13.20 201 49.14 277 67.73 132 32.27

20'	wkqrdOmqrh 926 11 1.19 37 4.00 107 11.56 477 51.51 632 68.25 294 31.75

21'	fmdf<dkakrej 360 2 0.56 11 3.06 36 10.00 171 47.50 220 61.11 140 38.89

22'	n≥,a, 666 10 1.50 37 5.56 91 13.66 326 48.95 464 69.67 202 30.33

23'	fudKrd., 278 3 1.08 6 2.16 41 14.75 146 52.52 196 70.50 82 29.50

24'	r;akmqrh 728 14 1.92 66 9.07 172 23.63 353 48.49 605 83.10 123 16.90

25'	lE.,a, 691 9 1.30 14 2.03 86 12.45 333 48.19 442 63.97 249 36.03

iuia; †jhsk 13082 265 2.03 652 4.98 1923 14.70 6345 48.50 9185 70.21 3897 29.79

j.=j 3
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1'1'4'  ,l=Kq ,ndf.k we;s wdldrh - mka;s m%dka;r wkqj

mka;s m%dka;rh ixLHd;h
ixLHd; 
m%;sY;h

iuqÉÑ; 
ixLHd;h

iuqÉÑ; ixLHd; 
m%;sY;h 

91 - 100 0 0.00 13322 100.00

81 - 90 11 0.08 13322 100.00

71 - 80 144 1.08 13311 99.92

61 - 70 464 3.48 13167 98.84

51 - 60 1134 8.51 12703 95.35

41 - 50 2296 17.23 11569 86.84

31 - 40 3918 29.41 9273 69.61

21 - 30 4058 30.46 5355 40.20

11 - 20 1265 9.50 1297 9.74

01 - 10 32 0.24 32 0.24

00 - 00 0 0.00 0 0.00

         j.=j 4 

 by;	j.=j	wkqj	fuu	úIhh	i|yd	31 - 40	m%dka;rh	;=<	,l=Kq	,nd.;a	wfmaCIlhska	ixLHdj	

3918 la	jk	w;r"	th	uqΩ	wfmaCIlhska	ixLHdfjka	29.41% ls'	,l=Kq	40	fyda	Bg	wvqfjka	,nd	

.;a	wfmaCIlhska	ixLHdj	9273ls'	tu	ixLHdj	uqΩ	wfmaCIlhskaf.ka	69.61% la	muK	fõ'
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1'2'  úIh idOkh ms<sn| úYaf,aIKh 

1'2'1'  I m%Yak m;%h i|yd idOkh
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II  fldgi 

2.  m%YAk yd ms<s;=re iemhSu ms<sn| f;dr;=re 

    2.1  I  m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

        2.1.1  I  m%YAk m;%fha jHQyh

        

Ú			ld,h	meh	02ls'	uqΩ	,l=Kq	100ls'	

Ú	 jrK	 5 lska	 hq;a	 nyqjrK	 m%Yak	 50 lska	 iukaú;	 fõ'	 (1), (2), (3), (4) yd	 (5) 
jrKj,ska	ksjer†	fyda	jvd;a	.e<fmk	fyda	jrKh	f;a¯u	wfmaCId	flfr®'

Ú	 m%Yak	ish,a,g	u	ms<s;=re	iemhSu	wfmaCIs;	h'	
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2.1.3. I  m%Yak m;%h i|yd 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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úIh fCIa;%h
myiq;dj jeäu myiq;dj wvqu

m%Yakh myiq;dj m%Yakh myiq;dj

1. „j	úoHdj	 1  81% 3 29%
2. ridhk	úoHdj	 12  84% 16 14%
3. .◊;h	 24  69% 23 22%
4. f;dr;=re	yd	ikaksfõok	;dCIKh 30  84% 28, 35 14%
5. fN!;sl	úoHdj	 38 62% 46 11%

m
%;

sY
;

h

m%Yak iajNdjh

G.C.E.(A.L.) Examination - 2015

Science for Technology - Paper I
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67 - ;dCIKfõoh i|yd úoHdj - I m;%h 
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55.3% la	yd	.◊;h	i|yd	myiq;dj	50.3% la	fõ'	I m%Yak	m;%fhys	jvd;a	u	wmyiq	úIh	fCIa;%h	ù	
we;af;a	fN!;sl	úoHdjhs'	tys	myiq;dj	39.7% ls'	I m%Yak	m;%fha	iuia;	myiq;dj	47.28%	fõ'						 
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2.1.5.  ˚ m%Yak m;%fha tla tla m%Yakfhys jrK f;dard we;s wdldrh - m%;sY; f,i        
m%Yak 
wxlh

ksjer† 
jrKh 

tla tla jrKh f;dard we;s YsIH m%;sY;h
1 2 3 4 5 Missing 

1 2 2.2 80.6 0.8 15.3 1.1 −
2 1 46.2 22.8 15.5 10.6 4.9 −
3 3 13.8 12.4 29.4 23.6 19.8 1.0
4 2 6.0 65.2 6.7 12.3 9.8 −
5 4 9.2 29.5 28.8 20.9 10.3 1.3
6 5 18.9 12.2 21.0 12.3 34.6 1.0
7 2 17.3 33.5 33.5 7.5 8.2 −
8 3 21.1 23.5 18.9 11.8 24.7 −
9 5 2.8 6.6 8.6 5.4 76.6 −

10 3 4.1 3.7 76.1 11.7 3.4 1.0
11 5 5.3 7.5 10.0 14.7 61.5 1.0
12 2 5.7 83.9 3.9 4.8 1.7 −
13 2 8.8 57.0 15.7 10.8 7.7 −
14 5 7.5 13.7 17.4 15.0 45.4 1.0
15 2 27.1 38.7 10.7 18.6 4.9 −
16 3 5.4 1.1 14.2 24.9 54.4 −
17 4 7.4 9.2 6.0 63.2 13.2 1.0
18 2 8.2 66.2 8.2 6.9 10.5 −
19 4 18.9 21.8 7.5 40.8 11.0 −
20 3 2.6 18.6 64.1 6.5 8.2 −
21 3 3.9 8.8 64.7 15.0 7.6 −
22 2 7.6 36.6 32.2 13.8 9.8 −
23 5 13.5 26.3 4.7 32.8 21.7 1.0
24 5 11.8 9.7 4.1 5.6 68.8 −
25 3 21.7 27.2 35.7 9.0 5.4 1.0
26 3 6.5 11.3 63.7 12.5 5.0 1.0
27 2 23.9 40.4 18.2 11.5 5.0 1.0
28 4 8.8 16.4 7.4 13.8 53.6 −
29 2 35.9 45.2 11.4 4.7 1.5 1.3
30 3 7.5 3.5 84.3 2.8 1.9 −
31 5 10.5 11.6 9.5 6.0 62.4 −
32 4 5.2 9.9 21.0 50.3 12.6 1.0
33 3 7.9 12.6 23.4 42.1 14.0 −
34 4 1.7 3.7 38.7 51.0 4.9 −
35 1 14.0 5.8 9.5 60.0 10.7 −
36 2 8.4 54.6 17.0 8.0 12.0 −
37 4 11.2 31.0 19.4 32.2 6.2 −
38 2 17.0 62.2 4.8 4.2 11.8 −
39 1 50.4 23.0 7.2 6.5 12.9 −
40 3 4.5 8.6 53.1 11.6 21.2 1.0
41 3 29.9 12.0 41.1 6.9 10.1 −
42 2 13.8 26.0 35.3 11.6 12.2 1.1
43 3 14.5 9.4 40.9 32.6 2.6 −
44 1 59.8 8.6 13.6 7.5 9.4 1.1
45 4 20.9 18.6 19.4 37.9 3.2 −
46 4 22.6 27.9 32.7 11.0 4.5 1.3
47 4 13.1 7.3 32.4 32.2 14.0 1.0
48 5 24.4 8.6 13.3 39.6 13.1 1.0
49 2 14.7 42.0 9.8 13.6 18.9 1.0
50 4 5.2 4.5 22.8 46.5 20.0 1.0

* tla	tla	m%Yakh	hgf;a	ksjer†	jrKh	f;dard	we;s	YsIH	m%;sY;h	w∫re	miqìfuys	olajd	we;' 
* Missing  hkqfjka	olajd	we;af;a"	m%Yakh	i|yd	jrK	f;dard	ke;s	fyda	tla	jrKhlg	jvd	jeäfhka	jrK	

f;dard	we;s	fyda	YsIH	m%;sY;hhs' 
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2.1.6  I m%Yak m;%hg ms<s;=re iemhSu ms<sn| ks¯ÈK" ks.uk yd fhdackd

 nyqjrK	m%Yak	50lska	iukaú;	˚	m%Yak	m;%fhys	m%Yak	ilia	ù	we;af;a	my;	jHQQyh	wkqj	h'

 

 

úIh fCIa;%h m%Yak wxlh m%Yak ixLHdj 

„j	úoHdj	 1   -   4 04
ridhk	úoHdj 5   - 17 13
.◊;h 18 - 27 10
f;dr;=re	;dCIKh	 28 - 37 10
fN!;sl	úoHdj 38 - 50 13

fuu	nyqjrK	m%Yak	m;%fhys	wh≥ïlrejka	40%g	jvd	wvq	myiq;djla	fmkajQQ	m%Yak	ixLHdj	
19ls'	Tjqka	myiq;dj	60%g	jvd	jeä	w.hhla	jdr®;d	l<	m%Yak	ixLHdj	15ls'

 ksjer†j	ms<s;=re	iemhSu	40% fyda	Bg	jvd	wvq	uÜgul	mej;s	m%Yak	wxl	yd	tajdg	w∞<	
úIh	fCIa;%	my;	±lafõ'		

 

úIh fCIa;%h m%Yak wxlh m%Yak ixLHdj 

„j	úoHdj	 3 01
ridhk	úoHdj 5, 6, 7, 8, 15, 16 06
.◊;h 22, 23, 25, 27 04
f;dr;=re	;dCIKh	 28, 33, 35, 37 04
fN!;sl	úoHdj 42, 45, 46, 47, 48 05

÷		„j	úoHdj

	 fuu	m%%Yak	m;%%fha	m%%Yak	wxl	1 - 4 olajd	ieliS	we;af;a	„j	úoHdj	úIh	fCIa;%%h	mokï	
lrf.k	h'	„j	úoHdj	weiq˙ka	ilia	lr	we;s	2 jk	m%Yakh	i|yd	ksjer†	ms<s;=r	jk	(1) jrKh	
wh≥ïlrejkaf.ka	46%la	muK	f;dard	we;s	w;r	(2) jk	jrKh	23%la	f;dard	we;'	rd	ksIamdokh	
i|yd	fhd∞.kakd	 CIqø„ù	ldKavh	ffjl,amsl	ksr®jdhq	neúka	 zfmd,a	 rdZ	hk	jpkh	muKla	
ie,ls,a,g	.ksñka	wh≥ïlrejka	(2) jk	ms<s;=r	f;dard	we;'	fmd,a	mqIam	uxc¯	hqIfha	we;s	iSks	
meiSug	 ,la	 ù	 fmd,a	 rd	 iEfok	 nj;a"	 ffjl,amsl	 ksr®jdhq	 ;;a;aj	 hgf;a	 hSiaÜ	 u.ska	 fuu	
l%shdj,sh	is≥	jk	nj;a	isiqka	wjfndaO	lr	f.k	we;'	fmd,a	úkdls˙	ksIamdokfha	°	fmd,a	rd	
TlaislrKh	 ùfuka	 úkdls˙	 iEfok	 nj	 iy	 tu	 TlaislrK	 l%shdj,sh	 iajdhq	 ;;a;aj	 hgf;a	
weisála	weisâ	nelaà˙hd	u.ska	is≥lrk	njg	isiqkaf.a	we;s	wjfndaOh	m%udKj;a	fkd	fõ'	fmd,a	rd	
meiSu	ffjl,amsl	ksr®jdhq	l%shdj,shla	nj;a	rd	weUq,a	ùu	fyj;a	úkdls˙	njg	m;aùu	TlaislrK	
l%shdj,shla	nj;a	isiqkag	wjOdrKh	l<	hq;=hs'	

 „j	úoHdj	weiqfrka	wid	we;s	m%Yak	4 w;=˙ka	wvq	u	myiq;djla	olajkafka	3 jk	m%Yakhhs'	
fuu	m%Yakfha	ksjer†	ms<s;=r	jk	 (3) jk	jrKh	f;dard	we;af;a	wh≥ïlrejkaf.ka	29%la	muK	
ms˙ils'	 m%;sixfhda‚;	DNA ;dCIKfha	 °	 m%;sixfhda‚;	DNA ksmoùu	 olajd	 we;s	 mshjr;a"	 tys	 °	
fhd∞.kakd	 tkaihsu	 wdY%s;	 j;a	 isiqka	 ;=<	 we;s	 wjfndaOh	 fuu	 m%Yakfhka	 uek	 nef,a'	 kuq;a	
tkafvdkshqla,sfhaia	yd	,hsf.aia	tkaihsu	Ndú;	lrk	ksjer†	wjia:d	y≥kd.ekSug	fndfyda	fokd	
wiu;a	j	we;'	fuys	°	4 jk	jrKh	ksjer†	f,i	23%la	muK	fokd	f;dard	we;'	Bg	fya;=	ù	we;af;a	
fuu	ms<s;=re	foflys	u	,hsf.aia	Ndú;	jk	mshjr	y∫kd.;a;	o	tkafvdkshqla,sfhaia	Ndú;	jk	
mshjr	ksYaÑ;	j	f;dard	.ekSug	wiu;a	ùuhs'	thg	fya;=j	„ù	ffi,	;=<	we;s	cdk	iE°	we;af;a	
DNA wkq	úfYaIhlska	nj	wjfndaO	lrf.k	we;;a	tu	DNA wkq	∞u	wdldrfhka	ieliS	we;s	nj	iy	
DNA	∞u	úfYaIs;	tkaihsu	fhd∞.ksñka	len,s	lr.;	yels	nj	ms<sn|	j	isiqka	;=<	we;s	wjfndaOh	
m%udKj;a	fkdùu	h'	DNA	∞u	tkafvdkshqla,sfhaia	fhd∞.ksñka	len,s	lr.ekSug	yels	nj"	fc,a	
úoHq;d.ukh	Wmfhda.S	lr.ksñka	len,s	lr.;a	DNA	∞u	tajdfha	úYd,;ajh	wkqj	fjka	lr.;	
yels	nj"	tfia	fjkalr.;a	DNA	∞u	len,s	,hsf.aia	 tkaihsuh	fhd∞.ksñka	fjk;a	DNA	∞u	
^ma,diaóv	DNA&	iu.	m%;sixfhdackh	fyj;a	iïnkaO	l<	yels	nj	isiqkag	wjOdrKh	l<	hq;=	h'	
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÷	ridhk	úoHdj
 

 fuu	m%%Yak	m;%%fha	 m%Yak	 wxl	 5 isg	 17 olajd	 m%Yak	ilia	 ù	 we;af;a	 ridhk	úoHdj	úIh	
fCIa;%fhks'	fuu	m%Yak	13ka	wvlg	u	ksjer†	ms<s;=re	fiùug	isiqka	wfmdfydi;a	ù	we;'	m%%Yak	wxl	
5, 6, 7, 8, 15	yd	16	.egÆ	i|yd	ksjer†	ms<s;=re	f;dard	we;s	m%%;sY;h	40% ls' 
 

 5 	jk	m%Yakhg	21%l	wh≥ïlrejka	ms˙ila	ksjer†	ms<s;=r	jk	(4) jk	ms<s;=r	f;dard	we;'	fuu	
m%Yakh	b†˙m;a	fldg	we;af;a	;dm	ridhk	úoHdfõ	isoaOdka;	wdY%s;	j	h'	fuys	°	ridhk	úoHd;aul	
ixl,amj,g	 w∞<	 j	 m%Yakhl	 we;=<;a	 o;a;	 úYaf,aIKh	lr"	 ir,	 .Kkh	ls¯ula	 lr.ekSfï	
yelshdj	jr®Okh	jk	m˙†	bf.kqï	b.ekaùï	l%%shdj,sh	ixúOdkh	lr	.;	hq;=h'	m%;sl%shdjla	i|yd	
m%;sl%shd	;dmh	.Kkhg	;=,s;	iólrKh	u.ska	olajk	iafgdhslsfhdñ;sl	wkqmd;	b;d	jeo.;a	nj	
isiqka	jgyd	.;	hq;=	h'	fuys	olajd	we;s	;=,s;	iólrKh	wkqj	C2H4	ixfhda.	ujq,hla	fyj;a	28 g 
m%udKhla	 oykh	 jk	 úg	 msg	 jk	 ;dmh	 fldmuK	 m%udKhla	 ±hs	 .Kkh	 l<	 hq;=	 h'																		
ixfhda.fha	ujq,sl	ialkaOh	28 g mol−1	hkq	ixfhda.	ujq,hl	ialkaOh	28 g jk	njhs'	ixfhda.				
12 gla	oykfha	°	;dmh	604 kJ	ksoyia	fõ	kï"	ixfhda.fhka	28 g oykfha	°	msg	jk	;dm	m%udKh	
fldmuK	±hs	.Kkh	ls¯u	my;	±lafjk	m˙†	b;d	ir,	h'	

	 	 ;dm	m%udKh	=  604 kJ
12 g   ×  28 g     

 

 6 	jk	m%Yakhg	35%l	wh≥ïlrejka	ms˙ila	ksjer†	ms<s;=r	jk	(5) f;dard	we;'	fuu	m%Yakh	
pd,l	ridhkfha	uQ,Or®u	weiq˙ka	ilid	we;'	jer†	m%;spdr	w;=˙ka	jeä	u	ms˙ila	(3) jk	m%;spdrh	
f;dard	we;'	fuhska	meye†,s	jkafka	nyq	mshjr	m%;sl%shdjl	fõ.	ksr®K	mshjr	ms<sn|	isiqka	fndfyda	
fofkl=	;=<	jegySu	jvd;a	≥r®j,	njhs'	b;s˙	jer†	m%;spdr	f;arE	isiqkaf.a	m%;sY;h	12% - 19% 
olajd	mej;Sfuka	fmkS	hkafka	m%;sl%shdjl	YS>%;dj	ms<sn|	isiqka	;=<	we;s	wjfndaOh	m%%udKj;a	
fkdjk	nj	h' 
 

	 ir,	ksoiqka	f,ig"	
  A  B  C  D
 wkqhd;j	is≥jk	l%shdj,shla	i,luq'	A  D njg	m;aùfï	iuia;	ldr®hCIu;dj	rπ	
mj;skafka	by;	mshjr	w;˙ka	hï	mshjrla	idfmaCI	j	fiñka	is≥	fõ	kï"	tu	fiñka	is≥	jk	mshjr	
u;	h'	tu	mshjr	iuia;	mshjr	w;˙ka	m<uq"	fojk	fyda	wjidk	mshjr	úh	yels	h'			
 

 7 jk	m%Yakh	o	pd,l	ridhkfha	uQ,sl	ixl,am	weiq˙ka	ilia	l<	m%Yakhls'	fuys	ksjer†	
jrKh	jk	(2) f;dard	we;s	m%;sY;h	34%ls'	(3) jk	jrKh	o	34%	m%;sY;hla	f;dard	we;'	(2)	yd	
(3)	 ms<s;=r	 f,i	f;dard	 .ekSfuka	 zil%shk	Yla;shZ	 ms<sn|	ixl,amh	 wh≥ïlrejka	 y∫kdf.k	
we;s	nj	meye†,s	jqj	o"	thska	y˙	wvla	u	(3)	jk	jrKh	ms<s;=r	f,i	f;dard	.ekSfuka	zils%hk	
Yla;shZ	m%ia;d˙l	j	ksrEmKh	y∫kd.ekSug	wfmdfydi;a	ù	we;s	nj	fmfka'	m%;sls%hlhla	M,	
njg	m;aùu	i|yd	m%;sls%hlh	i;=	úh	hq;=	wju	Yla;s	m%udKh	ils%hk	Yla;shhs'	tu	Yla;shg	jvd	
wvq	Yla;s	m%udKhla	mej;s	úg	m%;sls%hl	m%;sM,	njg	m;aùula	is≥	fkdfõ'	tu	m%udKh	(E3 - E2) 
f,i	myiqfjka	y∫kd.;	yelsh'	bf.kqï	l%%shdj,sfha	°	fuu	ixl,amh	;yjqre	jk	f,i	mdvï	
ie,iqï	lr	.;	hq;=h'	
 

 8 jk	m%Yakh	i|yd	ksjer†	ms<s;=r	jk	(3) jk	jrKh	f;dardf.k	we;af;a	19%l	muK	
m%;sY;hls'	 nyqwjhjl	 øjH	 ms<sn|	 uQ,sl	 ixl,amh	 weiq˙ka	 fuu	 m%Yakh	 ilid	 we;'	 lD;s%u	
nyqwjhjl	ksIamdokfha	°	talwjhjl	wKq	w;súYd,	m%udKhla	we;s	w;r	tajd	wyUq	f,i	tlsfkl	
iu.	iïnkaO	fjñka	†.=∞u	nyqwjhjlh	ksr®udKh	fõ'	kuq;a	iajdNdúl	nyqwjhjl	ksmofjkafka	
i„ù	ffi,h	;=<	is≥	jk	ixlSr®K	ffcj	ridhksl	m%;sl%shd	fY%a◊hla	f,ig	h'	ksoiqka	f,i	
iajNdúl	rnr®	wKqj	ksr®udKh	i|yd	Ydl	ffi,h	;=<	whsfidm%Ska	wKq	ixÑ;hla	ke;'	lD;%su	
nyqwjhjl	ieu úg u	;dm	iqúldr®h	fkdfõ;	iaMálrEmS	fkdfõ;	by<	m%;Hia:;djhlska	hqla;	
fkdfõ;	yria	nkaOkj,ska	iukaú;	fkdfõ'	fuu	lreKq	isiqkag	;yjqre	jk	f,ig	b.ekaùï	
lghq;=	l<	hq;=	h'			
 

 15 jk	m%Yakh	i|yd	ksjer†	ms<s;=r	jQ	(2) jk	jrKh	f;dard	we;af;a	38.7%l	m%;sY;hls'	
fuh	Rcqj	u	lreKla	f,ig	u;lfha	;sìh	hq;=	±kquls'	fuu	uQ,sl	lreKq	ms<sn|	u;lh	wvq	
nj	fmkS	hhs'		
 

 16 jk	m%Yakh	i|yd	14%la	ksjer†	ms<s;=r	jk	(3) jk	jrKh	f;dard	we;'	fuys	54%la	(5) 
jk	ms<s;=r	o	25%la	(4) jk	ms<s;=r	o	f;a¯fuka	fmkS	hkafka	(4) jk	ms<s;=fr®	we;s	zRcqj	uZ	hkak	
iy	(5) jk	ms<s;=fr®	we;s	zwfOdarla;Z	hkak	ie,ls,a,g	fkd.ekSu	h'	fuu	jrKj,	°	we;s	jpk	
ms<sn|	fyd¢ka	wjOdkh	fhduq	ls¯u	fun∫	≥r®j,;d	u`.yrjd	.ekSu	i|yd	fhdackd	flfr®'	
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÷ .◊;h

 18, 20, 21, 24, 26 ish,a,	64%la	fyda	Bg	jeä	myiq;djla	fmkajk	m%%Yakhs'	19 jk	m%%Yakfha	
myiq;djh	 41%ls'	 fuu	m%%Yakh	ixhqla;	>k	jia;=jl	mDIaG	jr®.M,h	fiùfï	.egÆjls'	 th	
.◊;uh	is;Sfï	yelshdj	uksk	m%%Yakhla	f,i	o	ie,lsh	yel'

	 .◊;h	fldgfiys	40% fyda	thg	wvq	myiq;djla	fmkajk	,o	m%Yak	4la	úh'	tu	m%Yak	kï	
22, 23, 25 yd	27h'  

 22 jk	m%Yakfha	myiq;dj	37%ls'	fuu	m%Yakfhka	uefkkafka	jD;a;	flakaøsl	LKavj,	
jr®.M,h	ms<sn|	fh°ï	wjia:djls'	fuys	°	jD;a;	flakaøsl	LKavhl	jr®.M,h	½ r2 θ iQ;%h	u.ska	
fok	nj	muKla	fkdj	mqkS,hla	idok	wdldrh;a	±k.;	hq;=h'	32%lau	jer†	jrKhla	jQ	(3) 
f;dardf.k	we;'	fuhska	fmfkkafka	fuu	isiqka	½ r2 θ iQ;%h	jer†	wdldrhg	r2 θ	f,i	Ndú;	lr	
we;s	nj	fyda	mqkS,fha	nf|ys	jr®.M,h	ABCD jD;a;	flakaøsl	LKavfha	jr®.M,h	fuka	fo.=Khla	
f,i	f.k	we;s	nj;a	h'	

 23 jk	m%Yakh	.◊;h	m%Yak	w;=˙ka	wvqu	myiq;djla"	tkï	22%la fmkajk	,o	m%Yakhhs'	
kuq;a	fuu	m%Yakh	,ïnl	ir,	fr®Ld	foll	wkql%uhkaf.a	.=◊;h	−1 nj	±lafjk	m%;sM,h	yd			
y = mx + C wdldrfhka	fok	,o	ir,	fr®Ldjl	wkql%uh	m hk	±kqu	fhd∞	myiqfjka	úi¢h	yels	
.egÆjls'	(4) jk	jrKh	wh≥ïlrejkaf.ka	33%la	o"	(2) jk	jrKh	wh≥ïlrejkaf.ka	26%la	o	
f;dard.ekSfuka	fmfkkafka	fuu	isiqka	;=<	w∞<	±kqu	fkdue;s	njh'	fuu	jrK	foflysu						
y = ½x fr®Ldj	y = 2x fr®Ldjg	,ïnl	nj	lshfõ'	fujeks	.egÆ	ksr;=re	wNHdifha	fhoùu	u.ska	
isiqkag	wjfndaO	l<	hq;=h'	

 25 jk	m%Yakfha	 °	ksjer†	jrKh	f;dardf.k	we;af;a	wh≥ïlrejkaf.ka	36%la	mu◊'				
(1) jk	jrKh	wh≥ïlrejkaf.ka	22%la	 o	 (2) jk	jrKh	wh≥ïlrejkaf.ka	28%la	 o	f;dard	
.ekSfuka	fmfkkafka	fuu	isiqka	a mrdih	nj	fidhdf.k	we;s	nj;a	yd	a ≤ 6  nj	±l	we;s	nj;a	
yd	a ≤ 4.5  nj	±l	ke;s	njh'	

 27 jk	m%%Yakfhaa	°	,CIH	folla	hd	lrk	ir,	fr®Ld	LKavfha	uOH	,CIHfha	LKavdxl	
fiùfï	±kqu	uefka'	ta	i|yd	Ndú;d	lrk	iQQ;%%h	fojrla	fuys°	Ndú;d	l<	hq;=h'	24%la	jk	(1) 
jk	jrKh	f;dard.;a	isiqka	fuu	iQQ;%%h	tla	jrla	Ndú;d	lr	(2, 2) yd	(22, 58) hd	lrk	ir,	fr®Ld	
LKavfha	uOH	,CIHfha	LKavdxl	ksjer†j	fidhd	.;a	njla	fmfka'	18%la	AB ir,	fr®Ld	LKavh	
3 : 1 wkqmd;hg	fnfok	,CIHfha	LKavdxl	fok	(3) jrKh	f;dardf.k	we;'						

÷		f;dr;=re	;dCIKh

	 f;dr;=re	;dCIKh	fldgig	w∞<	m%Yakj,	°	wvq	u	myiq;djla	olajd	;snqfKa	28 yd	35 
m%%Yakj,gh'	tajdfha	myiq;d	14%la	úh'	

 28 m%Yakfhka	ikaksfõok	;dCIKfha	Ndú;lrk	¯;s	ud,djla	ms<sn|	uQ,sl	±kqu	m¯CId	
flfr®'	ksjer†	ms<s;=r	,nd	 °	we;af;a	wh≥ïlrejkaf.ka	14%la	mu◊'	URL (Uniform Resource 
Locator), IP ,smsk	weiq˙ka	,sùfï	°	Ndú;	lrk	uQ,sl	ixhq;sh	ms<sn|	j	wik	fuu	.egÆfõ	ms<s;=r	
f,i	54%lau	jer†	jrKhla	jk	(5) f;dard	we;'	jer†	jrKj,g	nyq;rh	fhduq	ùug	fya;=	ù	
we;af;a	uQ,sl	isoaOdka;	ms<sn|	wvq	±kSu	ksid	jrK	my	iei£ug	,la	lr"	fjkia	wdldrhla	
fmkajk	ms<sfj<	iys;	ms<s;=rg	fhduq	ùuhs'
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 33 jk	m%Yakh	úoHq;a	;eme,a	,smskhg	(e mail address) w∞<	m%Yakhls'	fuu	m%Yakh	i|yd	
ksjer†	jrKh	f;dard	we;af;a	wh≥ïlrejkaf.ka	23%ls'	kuq;a	42%l	m%;sY;hla	u	f;dard	we;af;a	
jer†	 jrKhla	 jk	 (4) jk	jrKhhs'	 e mail ,smskhl	Ndú;	l<	yels	 ixfla;"	 wCIr	yd	kS;s	
ms<sn|	 ksrjq,a	 wjfndaOhl	 ke;s	 nj	 jegfykafka	 nyq;rhla	 (4) ms<s;=r	 f,i	 f;a¯u	 ksid	 h'																				
e mail ,smskhl	local part ys	quoted string ;=<	Ndú;d	l<	yels	ixfla;	f,i	(), : , ; , <, >, @, [ , \ , ]  
wh≥ïlrejka	y∫kdf.k	ke;'		

	 W∞	(	 abc."defgh".xyz@ex.com  }  "abcdfe"@ex.com  ms<s.;	yels	fõ'
  "a@bcd"@ex.com    

 35 jk	m%Yakfhka	microsoft excell m%dfhda.sl	j	Ndú;h	ksjer†	j	m%ldY	l<	yels	nj	yd	
tajdfha	fldaI	^cell&	i|yd	fhdok	iQ;%	yd	iólrK	ksjer†	j	,sùu	ms<sn|	j	uek	nef,a'	fok	,o	
mrdihla	;=<	cell address y;r	wdldrhlg	,súh	yels	nj	wh≥ïlrejka	y∫kdf.k	ke;'	

Wod	(		 			fuh			A1 : C3
          C3 :  A1
          A3 :  C1
          C1 :  A3   f,i	,súh	yelsh'

	 fldaI	,smsk	i|yd	"$" ixfla;h	Ndú;	ls¯fï	m%Odk;u	wruqK	jgyd	fkdf.k"	th	msgm;a	
ls¯fï°	is≥jk	m%;sM,h	ms<sn|	idlÉPd	l<	fkdyels	h'	me;=reïm;aj,	^Spread Sheet& Ndú; jk 

fuu	úfYaIs;	ixfla;	yd	ishÆ	u	.◊;	lr®u	msgm;a	ls¯u"	ixialrKh	ls¯u	m%dfhda.sl	j	muKla	
fkdj"	wNHdi	f,i	o	is≥ls¯fuka	fuu	;;a;ajh	u`.yrjd	.;	yelsh'

÷		fN!;sl	úoHdj	

	 fN!;sl	úoHdj	.egÆ	13ka	50%g	50 jvd	jeä	myiq;djla	±lajQ	.egÆ	.Kk	5la	úh'	

 43 jk	m%Yakhg	ksjer†	 ms<s;=r	 jk	 (2) jrKh	f;dard	 we;s	 ms˙i	 26% jk w;r 35%l	
m%;sY;hla	(3) jk	jrKh	f;dard	we;'	w∞<	.Kkh	ls¯fï	°	o;a;	ksjer†	j	f.dkqlr	.ekSfï	
≥Ialr;dj	fya;=fjka	ksjer†	jrKh	f;a¯u	wmyiq	ù	we;'	fun≥	m%Yak	i|yd	ksjer†	m%;spdrh	
fiùfï	ksjer†	l%uh	jkafka	w∞<	.egÆj	úiπ	ms<s;=r	.e<mSu	ñi"	f;dard.;a	ms<s;=rlska	wdrïN	
lr	th	ksjer†	±hs	m¯CId	ls¯u	fkdjk	nj	isiqka	wjfndaO	lr	.;	hq;=	h'

 45 jk	m%Yakhg	 38% ksjer†	ms<s;=r	f;dard	 we;'	fï	m%Yakhg	mokï	ù	we;s	ixl,amh	
jkqfha	yqlaf.a	kshuhhs'	°	we;s	o;a;	tu	kshuhg	w∞<	.Ks;uh	m%ldYkh	f,i	,shd	úi£ug	
isiqka	wfmdfydi;a	ù	we;s	nj	fmfka'	

	 .egÆ	úi°fï°	w∞<	ixl,amh	ksjer†	j	y∫kd	.ekSfï	yd	o;a;	úYaf,aIKh	lr	úi≥ug	
;=vq	fok	iïnkaO;d	.◊;	iólrK	f,i	m%ldY	ls¯fï	l=i,;d	jeä	†hqKq	ls¯fï	wjYH;dj	
isiqkag	wjOdrKh	l<	hq;=	h'	

 46 jk	m%Yakhg	isiqka	wvq	u	ms˙ila	ksjer†	ms<s;=re	imhd	we;s	w;r	tys	myiq;dj	11%ls'	
kuq;a	 33%, 28% yd	 23% jeks	 Bg	 jeä	 m%;sY;j,ska	 (3), (2) yd	 (1) jrK	 f;dard	 we;'	 fuys	 °	
wdlsñãia	uQ,Or®uh	weiq˙ka	 øjHfha	>k;ajh	fidhd	tu	ms<s;=r	yd	m˙udj"	>k;ajh	iïnkaO	
uQ,sl	iïnkaO;d	Ndú;d	lr	wjika	ms<s;=r	fiúh	hq;=	h'	fuys	°	tla	iólrKhla	i|yd	wjYH	
o;a;hla	fjk;a	iólrKhla	weiq˙ka	,nd	.ksñka	w∞<	ms<s;=r	fiùug	fhduq	lrùu	flfrys	
wjOdkh	fhduq	úh	hq;=	h'
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 47 jk	m%Yakh	i|yd	32%la	ksjer†	ms<s;=r	jk	(4) jk	jrKh	f;dard	we;'	fuu	m%Yakh	
ieliS	we;af;a	meial,a	uQ,Or®ufha	Ndú;hka	weiqfrks'	fuys	 (3) jk	jrKh	f;dard	we;s	isiqka	
ixLHdj	o	33%ls'	fuys°	B yd	C w;=˙ka	i;H	j.ka;sh	ksjer†	j	f;dard	.ekSug	isiqka	wfmdfydi;a	
ù	we;s	nj	fmfka'	

 48 jk	m%Yakh	i|yd	ksjer†	ms<s;=r	jk	5 f;dard	we;af;a	13%l isiqka	m%udKhla	jk	w;r	
(4) jk	jrKh	f;dard	we;s	isiqka	ixLHdj	40%la	jeks	b;d	jeä	m%;sY;hls'	fuu	m%Yakh	ieliS	
we;af;a	ika;;H;d	iólrKh	jk	A1V1 = A2V2 weiq˙ks'	,nd	°	we;s	o;a;	ksjer†	j	iólrKhg	
wdfoaYfhka	(1) úi≥fï	m˙†	ms<s;=r	,nd.;	yels	jqj;a	jeä	ms˙ila	(2) úi≥fï	m˙†	iólrKfha	
A ^jr®.M,h&	 fjkqjg	 wdfoaY	 lr	 we;af;a	 úIalïNh	 i|yd	 ,nd	 °	 we;s	 o;a;h	 u	 nj	 fmkS		 
hkafka	h'	.egÆ	úi£fï	°	o;a;	úYaf,aIKh	lr	úi≥ug	;=vqfok	iïnkaO;d	.◊;uh	iólrK	
f,i	m%ldY	ls¯fï	l=i,;d	jeä	†hqKq	ls¯fï	wjYH;dj	fuys	,d	h<s	h<s;a	wjOdrKh	l<	hq;=	h'				 
  

       1 úi∫u		 	 							2 úi∫u	

 A1V1  =  A2V2 A1V1  =  A2V2

 π  (0.5)2 × 2 = π  (0.1)2 × V2 π  1 × 2 = π  0.2 × V2

    0.50 = 0.01 V2 
2

0.2 = V2

     V2 = 50
1  m s−1 10 m s−1

 = V2
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2.2.  II  m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

    2.2.1. II  m%Yak m;%fha jHqyh 

ld,h	meh 03ls'	uqΩ	,l=Kq	100ls'	

fuu	m%Yak	m;%h	A, B, C yd	D jYfhka	fldgia	y;rlska	iukaú;	fõ'
 

A fldgi	 -	 jHqy.;	rpkd	jr®.fha	m%Yak	y;rls'	m%Yak	ish,a,g	u	ms<s;=re	
iemhsh	hq;=	h'	tla	m%Yakhlg	,l=Kq	100 ne.ska	,l=Kq	400 ls'

B, C yd	D hk	fldgiaj,ska	wju	jYfhka	m%Yak	tl	ne.ska	f;dardf.k	m%Yak	
y;rlg	muKla	ms<s;=re	iemhsh	hq;=	h'	
 

B fldgi	 -	 rpkd	jr®.fha	.◊;	m%Yak	folls'	
	 	 tla	m%Yakhlg	,l=Kq	150ls'
 

C fldgi	 -	 rpkd	jr®.fha	ridhk	úoHdj	m%Yak	folls'	
	 	 tla	m%Yakhlg	,l=Kq	150ls'
 

D fldgi	 -	 rpkd	jr®.fha	fN!;sl	úoHdj	m%Yak	folls'	
	 	 tla	m%Yakhlg	,l=Kq	150ls'

B, C yd	D i|yd	uqΩ	,l=Kq	 =  150 × 4 = 600

˚˚	m;%h i|yd	uqΩ	,l=Kq	 =  1000 ÷ 10 = 100

https://pastpapers.wiki/


- 26 - 
w'fmd'i'^W'fm<& ;dCIKfõoh i|yd úoHdj we.hSï jdr®;dj 2015

2.2.2.  II  m%Yak m;%h i|yd m%Yak f;dard we;s wdldrh yd m%Yakj, myiq;dj 
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2.2.3.  II  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¯laIK m%ia;dr wxl 2" 3" 4'1 iy 4'2 weiq˙ka ilia lr we;'

A fldgi - jHQy.; rpkd  
1 m%Yakh

  

nelaà˙hd †,Sr 

m%d.a	kHIaál $ ixúOdkh	jQ	kHIaáhla	
ke; $ kHIaál	m%foaYhla	muKla	we;'	

iqkHIaál $ ixúOdkh	jQ	kHIaáhla	we;'

*bkaøsld	ke; $ mg,uh	jHqyhka	ke;'	 *bkaøsld	we; $ mg,uh	jHqyhka	we;'	

uhsfgdfldkaä%hd	ke;'	 uhsfgdfldkaä%hd	we;'	

f.d,a.sfoay	rys;h' f.d,a.sfoay	iys;h'

fmmaáfvda.a,hslEka	iys;	ffi,	
ì;a;shla	we;'	

lhsáka	iys;	ffi,	ì;a;shla	we;'	

ñhqfldfmmaghsv			^ñhq¯ka&j,ska	iE°	
we;'

ñhqfldfmmaghsv	^ñhq¯ka&j,ska	iE°	ke;'

70s rhsnfidau	we;' 80s rhsnfidau	we;'

w,sx.sl	m%ckkh	is≥fõ' w,sx.sl$,sx.sl	m%ckkh	is≥fõ'

ma,iaóv	we;'	 ma,iaóv	ke;'
  

   (2 × 2 = ,l=Kq 04)

   P : ffi,	ì;a;sh
   Q : kHIaáh	$	kHIaá	mg,h	
   R : ma,diau	^ffi,&	mg,h	
   S : rhsnfidau	$	ffi,	ma,diauh	
   T  : uhsfgdfldkaä%hd	   
      (2 × 5 = ,l=Kq 10)
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     A j.=j	

  

lr®udka; ksoiqk 

1. fíl˙ Saccharomyces cerevisiae 

2. weuhsfkda	wï,	ksIamdok	 Corynebacterium glutamicum  

3. fhda.Ü	 Streptococcus thermophilus  

4. úkdls˙	 Acetobacter spp. 
  

      (2 × 4 = ,l=Kq 08)
      ksjer† lr®udka;h f;dard .ekSu   (1 × 4 = ,l=Kq 04)
      úoHd;aul kduh i|yd   (1 × 4 = ,l=Kq 04)

   WIaK;ajh	$	43 °C iy	65 °C w;r	´kE	u	w.hla				
	 	 	 f;;ukh	$	40% iy	65% w;r	´kE	u	w.hla				
	 	 	 iajdhq	;;a;ajhka	$	jd;kh	$	O2 m%;sY;h	m%udKj;a	j	mj;ajd	.ekSu					
   C : N wkqmd;h	$	C : N wkqmd;h	30 : 1 ^fyda	khsÜrcka	m%;sY;h	jeä	ls¯u&  
      ´kEu ms<s;=re follg    (4 × 2 = ,l=Kq 10)

  

jHQyh ldfndayhsâfr®gfha ku  ldfndayhsâfr®g jr®.h

A .a¨fldaia	 fudkielrhsv	

B µ%lafgdaia	 fudkielrhsv	

C iqfl%daia vhsielrhsv	
  

       (4 × 6 = ,l=Kq 24)

  C fyda	iqfl%daia	fyda	C jHQyh	we|	we;akï (,l=Kq 04)

  

ødjK ñY%Kh  jr®Kh

fnkälaÜ	ødjKh	+	.a¨fldaia	ødjKh	
^r;a	ls¯fuka	miqj&

.fvd,a	r;=	^r;=&	
 (,l=Kq 04)

  fi,shqf,daia	 (,l=Kq 04)
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Ydl		
msIagh	
^weuhsf,daia	yd	weuhsf,dafmlaàka&

i;aj	 .a,hsfldcka	
 (,l=Kq 04)

  fm%daàk	 (,l=Kq 04)

  nhqfr®Ü	ødjKh	$	idkaø	khsÜ˙la	wï,h	$	ñ,ka	m%;sldrlh	$ CuSO4 + NaOH $	
	 	 iekaf;dfm%daàka	m¯CIdj		 (,l=Kq 04)

  

Yla;sh

m%;sl%shdfõ	b†˙	.uk	

M,	

m%;sl%shl	

  (,l=Kq 04)

  WIaK;ajh	$ pH w.h	$	,jK	idkaøKh	$	tkaihsu	idkaøKh	$	Wmia;r	idkaøKh	$
	 	 m%;sl%shl	idkaøKh		 
   ´kE u ksjer† ms<s;=re follg    (,l=Kq 04)
   m<uq ms<s;=re fol i|yd muKla ,l=Kq m%∞kh lrkak'  

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

m<uq	m%Yakh	wksjdr®hh	jqj;a"	Bg	ms<s;=re	imhd	we;af;a	
89%ls'	fuu	m%Yakh	i|yd	,l=Kq	100la	ysñ	fõ'
bka	,l=Kq	0 - 25 m%dka;rfha 36%la	o 
 ,l=Kq	26 - 50 m%dka;rfha 38%la	o 
 ,l=Kq 51 - 75 m%dka;rfha	19%la	o 
 ,l=Kq	76 - 100 m%dka;rfha	7%la	o 
,l=Kq	,ndf.k	we;'

fuu	m%Yakh	i|yd	,l=Kq	 76g	jvd	,nd.;a	 ms˙i	 7%la	
muK	 iqΩ	 ms˙ila	 jk	 w;r"	 wh≥ïlrejkaf.ka	 74%la	
,ndf.k	we;af;a	,l=Kq	50g	fyda	Bg	jvd	wvqfjks'  

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

51 - 75

19%

26 - 50

38%

00 - 25

36%

76 - 100

7%
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fuu	jHQQy.;	rpkd	m%Yakhg	wkqfldgia	16la	
we;s	 w;r	 ishÆ	 u	 wkqfldgiaj,	 myiq;dj	
62%g	 jvd	 wvq	 h'	 tfuka	 u	 wkqfldgia	 9l	
myiq;dj 35%g	jvd	wvq	h'	myiq	u	wkqfldgi	
(a)(ii) ù	 we;s	 w;r	 tys	 myiq;dj	 62%ls'	
myiq;dj	 wvq	 u	 wkqfldgi b(viii) fõ'	 tys	
myiq;dj	16%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

1 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

  

-28-
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28%

48%

28%
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41%
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(i) (ii) (iii) (iv) (i) (ii) (iii) (iv) (v) (vi)(vii)(viii)(ix)

(a) (b)

1

fuu	.egÆfõ	 (a) fldgi	„j	úoHdj	wdY%fhka	 o"	 (b) fldgi	ridhk	úoHdj	wdY%fhka	 o	ieliS	
we;' 1 m%Yakfhys	 wkqfldgiaj,ska	 (a) fldgfia (ii) yd (iv) wkqfldgiaj,g	 wh≥ïlrejka	 50%g	
jvd	jeä	myiq;djla	 olajd	we;'	kuq;a	 (a)(i) yd (a)(iii)	fldgiaj,g	 40%g	jvd	myiq;dj	wvq	h' 
nelaà˙hd	 iy	 †,Srj,	 ffi,	 jHQyh	 ms<sn|	 wjfndaOhla	 isiqkag	 we;s	 nj	 fmkS	 .sh;a	 tu																																											
m%d.akHIaálhska	iy	iqkHIaálhska	w;r	we;s	m%Odk	fjkialï	ms<sn|	isiqkaf.a	wjfndaOh	m%udKj;a	
fkdfõ'	;dCIKh	i|yd	fhd∞.kakd	„ùka	m%d.akHIaálhska	yd	iqkHIaálhska	f,i	uQ,sl	jYfhka	
fn∞	fjka	l<	yels	nj;a	Tjqka	i;=	m%Odk	fjkialï	wkqms<sfj<ska	meye†,s	lr	°u;a	wjYH	fõ' 
(a)(iii)	 wkqfldgi	 ie,lSfï	 °	 WÉpdrKhg	 wmyiq	 úoHd;aul	kduhla	 bx.%Sis	 wl=˙ka	 ,sùu	 ms<sn|	
m%udKj;a	mqyqKqjla	fkd;sîu	fuhg	fya;=	úh	yelsh'	fï	i|yd	isiqkaf.a	wjOdkh	fhduq	lrúh	hq;=	h' 

(b)(i)(B) yd (b)(i)(C) fldgiaj,	myiq;dj 21%ls'	fuys	°	ldfndayhsâfr®g	m%Odk	f,i	fn∞	±lafjk	
fldgia	yd	tu	fldgiaj,g	fjka	ls¯fï	°	ie,ls,su;a	jk	uQ,sl	lreKq	ms<sn|	meye†,s	wjfndaOhla	
fkdue;s	ùfuka	myiq;dj	wvq	ù	we;'	me◊îu"	rileú,s	wd†h	ksIamdokhg	.kakd	iSks	jr®.	ms<sn|	j	
iy	iajNdúl	m<;=re	hqIj,	we;s	iSks	ms<sn|	j	isiqkaf.a	±kqu	jeä	l<	hq;=	h'	tfuka	u	ffcjdKq	
y∫kd.ekSfï	m¯CIKj,	°	fhdok	ridhksl	øjH	yd	jr®K	fjkiaùï	ms<sn|	ksrjq,a	wjfndaOhla	
isiqkag	,nd°u	i|yd	m%dfhda.sl	m¯CIKj,	isiqka	ksr;	lrùu	jeo.;a	fõ'	

(b)(viii) wkqfldgig	16% l	wvq	u	myiq;djla	olajd	we;'	tkaihsu	hkq	W;afma%rl	.=K	fmkajk	
ffcjdKq	úfYaIhla	nj;a"	W;afm%arl	l%shdj	ksid	m%;sl%shdjl	il%shk	Yla;sh	wvq	jk	nj;a	y∫kd.;	
hq;=h'	Yla;s	m%ia;dr	we°u	ms<sn|	j	ksjer†	wjfndaOhla	isiqka	,nd	fkdue;s	nj	meye†,s	fõ'	ksjer†j		
Yla;s	m%ia;dr	we°fï	wNHdij,	isiqka	fhduq	l<	hq;=	h'
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2 m%Yakh

 

  újD;	 	 	     (,l=Kq 04)

  

>k bá øj bá

^uOHhk&	pd,l	Yla;sh	wvqhs' ^uOHhk&	pd,l	Yla;sh	by<hs'

wka;r®	wKql	^wKq	w;r	≥r&	wvqhs' wka;r®	wKql	^wKq	w;r	≥r&	jeähs'

wka;r®	wKql	wdlr®IK	n,	m%n,hs' wka;r®	wKql	wdlr®IK	n,	≥n,hs

wKq	p,kh	úh	fkdyelsh' wKq	p,kh	úh	yelsh'
  

        tla ldKavhlska ksjer† ms<s;=re tl ne.ska   (8 × 2 = ,l=Kq 16)
m<uq ms<s;=re fol i|yd muKla ,l=Kq m%∞kh lrkak'

  øjdxlh	$	úh,kh	ùfï	WIaK;ajh		     (,l=Kq 08)

  øjdxl	md;khla	^øjdxlh	wvqfõ&		     (,l=Kq 08)

  ldnkavfhdlaihsâ	^CO2&	iy	c,h	^H2O&  (4 × 2 = ,l=Kq 08)

  2C24 H50(s) + 73O2 (g)    48CO2 (g) + 50H2O (l)  (,l=Kq 08)

  C24 H50(s) + 73
2

O2 (g)    24CO2 (g) + 25H2O (l) 
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  1. wKq	tlsfkl	.eàu	$	kHIaá	tlsfkl	.eàu
  2. wjYH	il%shk	Yla;sh	wKq	u.ska	imqrd	;sîu	
  3. kshñ;	†Ydk;sfhka	.eàu				     

´kE u ksjer† ms<s;=re follg    (4 × 2 = ,l=Kq 08)

  oykh	jk	YS>%;dj		=   −(8.5 − 10.5)g
8 min     =  0.25 g / min         

      (RK ,l=K i|yd = ,l=Kq 04)
     (wdfoaY ls¯u i|yd = ,l=Kq 04)
     (wjika ms<s;=r i|yd = ,l=Kq 08)

  wiïmQr®K	oykh	$	bá	jdIamùu	$	i.kaO	f;,a	jdIam	ùu					     

     ´kEu ksjer† ms<s;=rlg   (,l=Kq 08)

  wjYH	;dm	m%udKh	wvqhs'	$	;dmh	i|yd	jehjk	uqo,	wvqhs	$
	 	 wvq	WIaK;ajhl	°
	 	 i.kaO	f;,a	tl;=	l<	yels	ksid	i.kaO	f;,aj,	jdIamSlrKh	wvqhs'		     

     ´kEu ksjer† ms<s;=rlg   (,l=Kq 08)

  ^ix;Dma;&	g%hs.a,sirhsâ	mqkr®ckkSh	n,Yla;s	m%Njhla	ùu	$	g%hs.a,sirhsâ	Ydluh		 		
	 	 iïNjhla	iys;	ùu'		     

     ´kEu ksjer† ms<s;=rlg   (,l=Kq 08)
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2 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

fojk	 m%Yakh	 wksjdr®hh	 jk	 kuq;a"	 Bg	 ms<s;=re	 imhd	
we;af;a	wh≥ïlrejkaf.ka	89%ls'	fuu	m%Yakh	i|yd	,l=Kq	
100la	ysñ	fõ'
bka	,l=Kq	0 - 25 m%dka;rfha	82%la	o	
 ,l=Kq	26 - 50 m%dka;rfha	14%la	o 
 ,l=Kq	51 - 75 m%dka;rfha	3%la	o 
 ,l=Kq	76 - 100 m%dka;rfha	1%la	o	
,l=Kq	,ndf.k	we;'

fuu	m%Yakh	i|yd	,l=Kq	76 la	fyda	Bg	jvd	jeäfhka	,ndf.k	
we;s	ms˙i	1%la	;rï	iqΩ	ms˙ila	jk	w;r"	wh≥ïlrejkaf.ka	
96%la	u	,ndf.k	we;af;a	,l=Kq	50g	 jvd	wvqfjks'  

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

51 - 75

3%

26 - 50

14%

00 - 25

82%

76 - 100

1%

fuu	m%Yakfha	wkqfldgia	11la	we;s	w;r"	bka	
wkqfldgia	10l	u	myiq;dj	30%g	jvd	wvqh'	
myiq	 u	 wkqfldgi	 (a)(i) ù	 we;s	 w;r	 tys	
myiq;dj	52%ls'	myiq;dj	wvq	u	wkqfldgi	
b(iv) jk	w;r	tys	myiq;dj	3%ls'	

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj
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(i) (ii) (i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv)

(a) (b) (c)

22 m%Yakfhys fldgia yd wkqfldgia

2 jk	m%Yakh	ridhk	úoHdj	wY%s;	j	ilid	we;'	iuia;	myiq;dj	17%la	ùfuka	fuh	Tjqkag	b;d	
≥Ialr	m%Yakhla	ù	we;s	nj	fmfka' 

(a)(ii) wkqj	 fmkS	 hkafka	 m∞r®:fha	 wjia:d	 isiqka	 y∫kdf.k	 we;;a	 tajd	 w;r	 wKql	 uÜgfï	
fjkialï	ms<sn|	wjfndaOhla	fkdue;s	njhs' 

(b)(i) yd (b)(ii) fldgiaj,	myiq;dj	28%ls'	fN!;sl	.=Kh	hk	jpkh	ksrjq,a	j	wjfndaO	fkdùu	
ksid	ksjer†	ms<s;=r	lrd	hEug	isiqka	 wfmdfydi;a	 ù	 we;'	 (b)(iii) wkqfldgfia	 myiq;dj	 22%la	
fõ'	yhsâfrdldnk	oykfha	°	iEfok	M,	ms<sn|	wjfndaOhla	wh≥ïlrejkag	fkdue;s	nj	fmfka'			
tfuka	 u (b)(iv) wkqfldgfia	 myiq;dj	 3%ls'	 (b)(iii) yd (b)(iv) wkqfldgia	 ie,lSfï	 °	 bf.kqï	
b.ekaùï	l%shdj,sfha	°	;=,s;	iólrK	,sùfï	yelshdj	jr®Okh	l<	hq;=	h'	ta	i|yd	isiqka	wNHdij,	
ksr;	lrúh	hq;=	 h'	 (b)(v) wkqfldgfia	 myiq;dj	 17%ls'	 m%;sl%shdjla	is≥	 ùfï	 °	wKql	uÜgñka	
iems˙h	hq;=	wjYH;d	ms<sn|	isiqka	wjfndaO	lrf.k	fkdue;s	nj	fmkS	hhs'  
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(c)(i) wkqfldgfia	myiq;dj	10%ls'	ridhksl	m%;sl%shdjl	YS.%;dj	ms<sn|	±kqu	weiqfrka	bámkaoul 

oyk	fõ.h	i|yd"	oyk	fõ.h  =  − ^fojk	wjia:dfõ	ialkaOh − m<uq	wjia:dfõ	ialkaOh&
.;jQ	ld,h 

  iólrKfhka	 

myiqfjka	fidhd	.;	yelsh'	kuq;a	isiqka	fï	ms<sn|	ie,ls,su;a	fkdù	we;s	nj	fmfka'	

(c)(ii) wkqfldgfia	myiq;dj	 5%ls'	 thg	fya;=j	jkafka	isiqka	 ms<s;=re	±k	isáh	 o	th	m%Yakhg					
w∞<	j	ksrjq,a	j	m%ldY	ls¯ug	wfmdfydi;a	ùuhs'	(c)(iii) yd	(c)(iv) wkqfldgiaj,	myiq;dj	ms<sfj<ska	
15% yd	8%ls'	fuu	wkqfldgiaj,g	ksjer†	ms<s;=re	,sùug	isiqka	wfmdfydi;a	ù	we;s	m%Odk	lreK	
f,i	fmkS	hkafka	m%Yakh	u.ska	úia;r	l<	m%dfhda.sl	l%shdj,sh	ksjer†	wjfndaOfhka	lshjd	f;areï	
fkd.ekSuhs'

ridhksl	m%;sl%shdjla	is≥	jk	úg	°	m%;sl%shl	idkaøKh	wvq	fõ'	tksid	m%;sl%shdfõ	YS>%;dj	wvq	fõ'	
kuq;a	bámkaoula	oykfha	°	idkaøKh	wvq	ùula	is≥	fkdfõ'	bámkaou	oykh	jk	YS>%;dj	fndfyda	
≥rg	taldldr	h'	.Kkh	i|yd	fojk	wjia:dfõ	ialkaOfhka	m<uq	wjia:dfõ	ialkaOh	wvq	l<	úg	
^W∞	(	9.8 − 10.5) ms<s;=r	RK	ùu	ksid	oyk	YS>%;dj	RK	w.hla	ùu	je<elaùug"	.Kkh	i|yd	
wu;r	 (−)	,l=Kla	tla	ls¯u	ms<sn|	ksis	jegySula	fkd;sîu	o	iïmQr®K	,l=Kq	fkd,eîug	tla	
fya;=jla	úh	yels	h'

3 m%Yakh

  
  >klfha	me;a;l	†.	 (l) : jr®kshr®	le,smrh
	 	 l=yrfha	úIalïNh	 (d) :	 p,	wkaùCIh	
	 	 l=yrfha	.eUqr		 (h) :	 jr®kshr®	le,smrh     
      (ms<s;=re ;=k u ksjer† kï ,l=Kq 05)
      (ms<s;=re folla ksjer† kï ,l=Kq 03)
      (tla ms<s;=rla ksjer† kï ,l=Kq 01)

  

m˙udj fiúh hq;= fldgi m˙udj i|yd m%ldYkh 

l=yrh	;ekSug	fmr	>klh	 l 3

;kd.;a	l=yrh	 π ( d ) 
2

2
h

l=yrh	;ekQ	miq	>klh	 l 3 − π ( d ) 
2

2
h

  
        (5 × 3 = ,l=Kq 15)
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 m%;sY;	f∞aIh	= 

wju	ñkqu	
mdGdxlh		

  × 100  =  0.1 mm
4.3 mm   × 100  =  2%  

         (wju ñkqu i|yd = ,l=Kq 05)
        (ksjer† wdfoaYh i|yd = ,l=Kq 05)
        (100 ka .=K ls¯u i|yd = ,l=Kq 05)
        (wjika ms<s;=r i|yd = ,l=Kq 04 + 01)

  x  =   jia;=fõ	ialkaOh	 (,l=Kq 05)  

 

  ρ   =  x
v  (,l=Kq 05)

 

  (1)   ñkqï	irdjg	c,h	tl;=	lr	mdGdxlh	,nd.ekSu'
  (2)   l=yrh	iys;	f,day	>klh	ñkqï	irdfõ	we;s	c,fha	.s,ajd	mdGdxlh	,nd	.ekSu'
   (10 × 2 = ,l=Kq 20)

 

   Tõ	 (,l=Kq 03)

 

   l=yrh	taldldr	fkdúh	yels	ksid	,nd.kakd	ñkqï	f∞aI	iys;	jqj;a	
	 	 	 úia:dms;	c,	m˙udfjka	ksjer†j	m˙udj	,nd.;	yels	h'	 (,l=Kq 07)

                        fyda
   (i) ke; (,l=Kq 03)
   (ii) f∞aIh	ñkqï	irdfõ	l=vdu	ñkqug	jvd	l=vd	ùu	ksid 

	 	 	 	 m%;sY;	f∞aIh	fyda	Nd.sl	f∞aIh	jeä	h'
 

  (ksjer† fya;=j i|yd ,l=Kq 07, fya;=j jer† jqj;a" Tõ$ke; i|yd ,l=Kq 03 la fokak')

 
 

 

fN!;sl .=Kh  m%ldYkh 

jia;=fõ	nr"	W1  V ρm g (,l=Kq 05)

;kd	.;a	l=yrh	 V ρw g (,l=Kq 05)

l=yrh	;ekQ	miq	>klh	
V ρm g
V ρw g

  fyda		ρm 

ρw 
(,l=Kq 10)
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3 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

f;jk	 m%Yakh	 wksjdr®hh	 jk	kuq;a"	 Bg	 ms<s;=re	 imhd	
we;af;a	88%ls'	fuu	m%Yakh	i|yd	,l=Kq	100la	ysñ	fõ'
bka	,l=Kq	0 - 25 m%dka;rfha	54%la	o 
 ,l=Kq	26 - 50 m%dka;rfha	33%la	o 
 ,l=Kq	51 - 75 m%dka;rfha 11%la	o 
 ,l=Kq	76 - 100 m%dka;rfha 2%la	o	
,l=Kq	,ndf.k	we;'

fuu	m%Yakh	i|yd	 76la	 fyda	 Bg	jvd	jeäfhka	,ndf.k	
we;af;a	2%la	jeks	iqΩ	ms˙ila	jk	w;r"	wh≥ïlrejkaf.ka 
54%lau	 ,ndf.k	 we;af;a	 ,l=Kq	 25lg	 jvd	 wvq	 ,l=Kq	
m%udKhls'	

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

76 - 100

2%

00 - 25

54%
26 - 50

33%

51 - 75

11%

fN!;sl	 úoHdj	 weiq˙ka	 ilid	 we;s	 fuu	
m%Yakfha	 wkqfldgia	 13la	 we;s	 w;r"	 bka	
wkqfldgia	5l	myiq;dj	40%g	jeä	h'	myiq	u	
wkqfldgi	 (g)(i) ù	 we;s	 w;r	 tys	 myiq;dj	
73%ls'	myiq;dj	wvq	u	wkqfldgi	h(i) fõ'	tys	
myiq;dj	3%ls'	

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
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dj
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(i) (ii) (iii) (i) (ii) (i) (ii) (iii)

(a) (b) (c) (d) (e) (f) (g) (h)

33 m%Yakfhys fldgia yd wkqfldgia

3 m%Yakfhys	 wkqfldgia	 13ls'	 ñka	 (b)(ii) yd	 (b)(iii) fldgia	 i|yd	 wh≥ïlrejka	 wvq	 myiq;djla	
olajd	we;'	th	29%ls'	fï	wkqj	fmkS	hkafka	>k	jia;=j,	m˙ud	ms<sn|	iQ;%	ls¯u	yd	fok	,o	
ixfla;	weiq˙ka	m%ldYk	f.dvkexùu	isiqka	ksjer†	j	Ndú;	lr	fkdue;s	njhs'	bf.kqï	b.ekaùï	
l%shdj,sfha	°	.◊;uh	m%ldYk	Ndú;h	i|yd	isiqka	wNHdij,	ksr;	lrúh	hq;=hs'	ñkqï	WmlrK	
Ndú;	ls¯u	ms<sn|	j	.egÆjla	fkdue;s	jqj	 o	,nd.kakd	,o	ñkqï	fhd∞	f.k	iólrKj,g	
wdfoaY	lr	wjYH	rdYSka	fidhd	.ekSug	;sfnk	yelshdj	wvq	nj	fmkS	hhs'		  

(c) fldgi	i|yd	 myiq;dj	 38%ls'	 fuu	 fldgiska	 n,dfmdfrd;a;=	 jQfha	 ñkqul	m%;sY;	 f∞aIh	
.Kkh	ls¯fï	yelshdj	m¯CId	ls¯uhs'	 m%;sY;	f∞aIh	.Kkh	i|yd	m%ldYh	ksjer†	j	,sùfï	
wmyiq;dj"	100ka	.=K	fkdls¯u"	ksjer†	tall	Ndú;	fkdls¯u	iy	m%;sY;	,l=K	Ndú;	fkdls¯u	
hkd†h	fya;=fjka	fuu	fldgfiys	myiq;dj	wvq	ù	we;'	
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(f) fldgi	 i|yd	 myiq;dj	 11%ls'	 fuu	 myiq;dj	 wvqùfuka	 fmkS	 hkafka	 isiqka	 ;=<																								
m%dfhda.sl	±kqu	b;d	wvq	njhs'	fuu	m%%Yakfha	°	ñkqï	irdjla	yd	c,h	muKla	Ndú;	lr	jia;=fõ	
m˙udj	fidhkafkah	hk	woyi	ms<sn|	isiqka	 fhduq	 fkdlr	we;'	 tfukau	m¯CIKh	ls¯fï	 °	
.=rejrhdf.a	Wmfoia	u;	fyda	Wmfoia	m;%sldjl	;sfnk	wkqms<sfj<	wkq.ukh	lrñka	muKla	
m¯CIKhla	is≥ls¯u	m%;sM,∞hS	fkdfõ'	m¯CIKfha	ieu	mshjrla	ms<sn|	j	iy	ks¯CIK	ms<sn|	j	
ukd	jegySulska	hq;=	j	m¯CIKh	is≥	ls¯ug	isiqka	fhduq	l<	hq;=	h'	 

(g)(i) fldgi	i|yd	myiq;dj	73%la	jqj	o	tys	fya;=j	i|yka	ls¯ug	we;s	(g)(ii) fldgfiys	myiq;dj	
5%ls'	fuys	,nd	°	we;s	l%u	u.ska	>k	jia;=fõ	m˙udj	fidhd	.;	yels	hehs	tl`.	jqj	o"	tl`.	
fkdjQj	o	thg	fya;=j	iemhSug	isiqkg	fkdyels	ù	we;'	ñka	yef.kafka	hula	ms<sn|	;r®ldKql+,j	
is;Sfï	l=i,;dj	isiqka	;=<	uo	njh'	

(h)(i) fldgi	i|yd	myiq;dj	3%ls' (h)(ii) yd (h)(iii) i|yd	o	myiq;dj 11% yd 27%ls'	wdlsñãia	
uQ,Or®uh	wdY%s;	m%ldYk	fï	u.ska	m¯CIdjg	,la	lr	we;'	tys	°	jia;=fõ	nr	ixfla;	weiq˙ka	
m%ldYkh	f.dvk.d	.ekSug;a	tfia	u	c,fha	Wvql=re	f;rmqu	yd	jia;=j	id∞	we;s	øjHfha	idfmaCI	
>k;ajh	fiùfï	m%ldYk	f.dvke.Sug;a	wh≥ïlrejkag	wmyiq	ù	we;'	fuh	u`.yrjd	.ekSug	
m%ldYk	f.dvke.Sfï	wNHdij,	isiqka	ksr;	l<	hq;=hs'	

4 m%Yakh

mSvkh	md,kh	ls¯u	i|yd			
           fyda
wNHka;r$ndysr	mSvkh	md,kh		 (,l=Kq 05)

ksmofjk	yqud,h	msg;g	heùu	i|yd	 (,l=Kq 05)

c,h	;dmdxlhg	t<öu	$	c,h	kgk	WIaK;ajhg	
meñ”u	$	.=ma;	;dmh	msg	jk	wjia:djg	m;a	ùu
 

			 ´kE	u	ksjer†	ms<s;=rlg	(,l=Kq 10)

  (1) c,fha	ialkaOh	$	wdrïNl	c,	ialkaOh
  (2) c,fha	WIaK;aj	fjki			 (5 × 2 = ,l=Kq 10)
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  (1) ysia	le,˙	ógrfha	ialkaOh
  (2) c,h	iys;	le,˙	ógrfha	ialkaOh
  (3) c,fha	wdrïNl	WIaK;ajh	$	moaO;sfha	wdrïNl	WIaK;ajh	
  (4) c,fha	Wm˙u	WIaK;ajh	$	c,fha	wjidk	WIaK;ajh	$	moaO;sfha	Wm˙u	WIaK;ajh     

   (5 × 4 = ,l=Kq 20)

  (1) 100 °C yqud,h	100 °C c,h	njg	m;a	ùfï°	msg	l<	.=ma;	;dmh	$
	 	 	 yqud,h	msg	l<	;dmh	
  (2) 100 °C c,h	le,˙	ógrfha	iy	c,fha	Wm˙u	WIaK;ajhg	meñ”fï°	
	 	 	 msgl<	;dmh				 (5 × 2 = ,l=Kq 10)

  (1) c,h	iys;	le,˙	ógrfha	ialkaOh
  (2) yqud,h	tla	l<	miq	c,h	iys;	le,˙	ógrfha	ialkaOh					 	

   (5 × 2 = ,l=Kq 10)

  c,fha	Wm˙u	WIaK;ajh	$	moaO;sfha	Wm˙u	WIaK;ajh		 (,l=Kq 05)

  yqud,fhka	bj;a	jk	.=ma;	;dmh	+ 100 °C we;s	c,h"	le,˙	ógrfha	iy	c,fha		 	
	 Wm˙u	WIaK;ajhg	m;aùfï°	msgl<	;dmh	= c,h	iy	le,˙	ógrh	,nd.;a	;dmh				
   (,l=Kq 15)

  fjk;a	ms<s.;	yels	ms<s;=re	(
		 	 yqud,fhka	bj;a	jk	;dmh	= c,h	iy	le,˙	ógrh	,nd.;a	;dmh			 (,l=Kq 10)

        fyda					 					fyda						   

     

   (´kEu ksjer† ieliaulg ,l=Kq 15)

  ∞ylfhka	,efnk	;dmh	u.ska	le,˙	ógrfha	we;s	c,fha	WIaK;ajh	by<	ke.Su					
   (,l=Kq 05)
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4 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

y;r	jk	m%Yakh	wksjdr®h	jqj;a"	Bg	ms<s;=re	imhd	we;af;a	
87%l	muK	ms˙ils'	fuu	m%Yakh	i|yd	,l=Kq	100la	ysñ	
fõ'
bka	,l=Kq	0 - 25 m%dka;rfha	76%la	o 
 ,l=Kq 26 - 50 m%dka;rfha	19%la	o	
 ,l=Kq	51 - 75 m%dka;rfha 5%la	o	
 ,l=Kq	76 - 100 m%dka;rfha	0%la	o 
,l=Kq	,ndf.k	we;'

fuu	m%Yakh	i|yd	,l=Kq	76g	jvd	lsisfjl=	,nd	fkdue;s		
w;r"	wh≥ïlrejkaf.ka	76%la	u	,ndf.k	we;af;a	,l=Kq 
25 fyda	Bg	jvd	wvqfjks'	 

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

51 - 75

5%

26 - 50

19%

00 - 25

76%

76 - 100

0%

fN!;sl	 úoHdj	 wdY%s;	 fuu	 m%Yakfha	
wkqfldgia	11la	we;s	w;r"	bka	wkqfldgia	2l	
myiq;dj	40%g	jeä	h'	wvq	u	wkqfldgi	(b)
(v) ù	we;s	w;r	tys	myiq;dj	2%ls'	myiq	u	 
wkqfldgi	 ù	 we;af;a	 a(ii) h'	 tu	 fldgfia	
myiq;dj	75%la	muK	fõ'		

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

  

25%

8%

15%

2%

11%

4%

18%

26%

41%

75%

35%
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(i) (ii) (iii) (i) (ii) (iii) (iv) (v) (i) (ii) (iii)

(a) (b) (c)

44 m%Yakfhys fldgia yd wkqfldgia

wksjdr®hfhka	ms<s;=re	iemhsh	hq;=	m%Yakhla	jqj	o	jHQy.;	m%Yak	w;˙ka	wvqu	m%;sY;hla	(87%la&	ms<s;=re	
imhd	;snqfKa	fuu	m%Yakhg	h'	;dm	fN!;slfha	tk	c,fha	jdIamSlrKfha	úYsIag	.=ma;	;dmh	fiùu	
wdY%s;	m%dfhda.sl	m¯CIKhla	weiq˙ka	f.dv	ke.=Kq	.egÆjls'	fuu	m%dfhda.sl	m¯CIKh	ms<sn|	w;a±lSï	
isiqkag	fkdue;s	nj	fmkS	hk	w;r	úIh	ksr®foaYfha	wvx.=	ishÆ	u	úIh	fldgia	b.ekaùu	w;HjYH	
jk	nj	.=reNj;=ka	jgyd.;	hq;=	h'  

(a)(i) ys	myiq;dj	35% ùfuka	woyia	jkqfha	isiqka	m¯CIKh	i|yd	fhd∞.kakd	wegjqu	ms<sn|	meye†,s	j	
jgyd	fkd.;a	njhs'	tys	°	wdrCIl	mshjr	wkq.ukh	ls¯u	ms<sn|	fkdie,ls,su;a	njla	fmkajkafka	
fuu	m¯CIK	m%dfhda.sl	j	is≥	fkdls¯u	fya;=fjks'	

(b)(i) ys	 myiq;dj	 26%la	 o	 (b)(ii) ys	 18%la	 yd	 (b)(iii) 4%la	 o	 (b)(iv) 11%la yd	 (b)(v) 2%la	 ùfuka	 
meye†,sj	u	m%or®Ykh	jkafka	fuu	m%dfhda.sl	m¯CIKh	is≥lrk	wdldrh	ms<sn|	we;s	w,am	±kquhs'	fuys	°	 
isiqka	,jd	u	m%dfhda.sl	m¯CIK	is≥	ls¯u	yd	mdGdxl	,nd.ekSu"	.Kkh	is≥	ls¯u	fuka	u	tu	m¯CIK	
wdY%s;	m%Yakj,g	ms<s;=re	iemhSug	mqyqKq	ls¯u	is≥	l<	hq;=fõ'		

(b)(ii) ys	myiq;dj	wvq	ù	we;af;a	m¯CIKhl	°	,nd.kakd	ñKqï	ms<sn|j	jegySulska	f;drj	lghq;=	
lrk	neúks'	(b)(iii) fldgig	b;d	u	wvq	myiq;djla	ysñùfuka	fmkakqï	lrkafka	úIh	lreKq	fyd†ka	
jgydf.k	fkdue;s	njhs'	(b)(v) fldgi	;=<	°	o	fuh	fmkS	hhs'	fujeks	úIh	fldgiaj,	°	o	idudkH	
fm<	±kqu	u;	mokï	fkdù	uQ,sl	uQ,Or®u	fyd¢ka	jgyd	°ug	lghq;=	l<	hq;=	h'	

(c)(i) 15% l	myiq;djla	fmkajk	w;r	(c)(ii) ys	myiq;dj	8%ls'	msg	jQ	;dmh"	,nd.;a	;dmhg	iudk	jk	
uQ,sl	ixl,amh	ms<sn|	j	wkjfndaOh	fuu	m%Yakj,g	idr®:l	j	ms<s;=re	fkd°ug	fya;=	ù	we;'	zynlhZ	
hk	uQ,sl	ixl,amh	wjfndaO	lr	fkdue;s	nj	fmfka' 

https://pastpapers.wiki/


- 40 - 
w'fmd'i'^W'fm<& ;dCIKfõoh i|yd úoHdj we.hSï jdr®;dj 2015

B fldgi - rpkd

5 m%Yakh

 fok	,o	,l=Kq	wdfrdayK	ms<sfj,g	my;	±lafõ'

 15, 20, 20, 20, 25, 25, 30, 30, 35, 40, 45, 50, 55, 55, 60, 65, 70, 75, 80, 80 

 (a) m<uq	p;=r®:lfha	ia:dkh	
1
4 (20 + 1) = 5 + 

1
4  u.ska	fokq	,efí'	 (,l=Kq 05)

  tneúka	m<uq	p;=r®:lh	Q1,  25 + 
1
4 (25 − 25) = 25  fõ'	 (,l=Kq 05)

  fojk	p;=r®:lfha	ia:dkh	
1
2 (20 + 1) = 10 + 

1
2  u.ska	fokq	,efí'	 (,l=Kq 05)

  tneúka	fojk	p;=r®:lh	Q2,  40 + 
1
2 (45 − 40) = 42.5  fõ'	 (,l=Kq 05)

  f;jk	p;=r®:lfha	ia:dkh	
3
4 (20 + 1) = 15 + 

3
4  u.ska	fokq	,efí'	 (,l=Kq 05)

  tneúka	f;jk	p;=r®:lh	Q3,  60 + 
3
4 (65 − 60) = 63.75  fõ'	 (,l=Kq 05) 

    (a fldgi i|yd = ,l=Kq 30)

 (b) wka;Ya	p;=r®:l	mrdih	Q3 − Q1 fõ'	fuh	63.75 − 25 = 38.75 fõ'	
    (.Kkh i|yd ,l=Kq 05)
    (ms<s;=rg ,l=Kq 05)

    (b fldgi i|yd = ,l=Kq 10)
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 (c) uOHkHh	 =  45 + ( − 5) 20   = 44.75 (.Kkh i|yd ,l=Kq 10)
    (ms<s;=rg ,l=Kq 10)
   fyda	

  Σ
20
i=1 (xi − 45) = Σ

20
i=1 xi − (45 × 20) 

  Σ
20
i=1 xi = (45 × 20) − 5  

  
Σ

20
i=1

20

xi  = 45 − 5
20   =  44.75 

  fuu fldgfia .Kkh fuu l%uhg muKla ,l=Kq m%odkh lrkak'
  fuu fldgfia .Kkh fjk;a l%uhlg ksjerosj .Kkh lr th b†˙ fldgiaj,g   
      wdfoaY lr tu .Kkhka ksjer†j lr we;s úg b†˙ fldgiaj,g iïmQr®K ,l=Kq fokak' 
             (c fldgi i|yd = ,l=Kq 20) 

 (d) (i) Σ
20
i=1

20

(xi + 5)
 = 

Σ
20
i=1

20

xi  + 5  (iólrKfha jïmi i|yd ,l=Kq 05)
      (iólrKfha ol=Kqmi i|yd ,l=Kq 05)
    = 44.75 + 5 (,l=Kq 05)

    = 49.75 (,l=Kq 05)

   fyda				{44.75 + 20 × 5 
20

  = 49.75} (,l=Kq 20)
   

  (ii) Σ
20
i=1

20

(1 + 0.1)
 = 1.1 

Σ
20
i=1

20

xi    (iólrKfha jïmi i|yd ,l=Kq 05)
      (iólrKfha ol=Kqmi i|yd ,l=Kq 05)
    = 1.1 × 44.75 (,l=Kq 05)

    = 49.225 (,l=Kq 05)

   fyda				{44.75 + 895 × 0.1 
20

   =  49.225} (,l=Kq 20)

      (d fldgi i|yd = ,l=Kq 40)

 (e) (d) (i) fldgfia	 Q1 =  (25 + 5) + 14 (25 + 5 − (25 + 5)) (,l=Kq 05)

     =  30   (,l=Kq 05)

    Q3 =  (60 + 5) + 34 (65 + 5 − (65 + 5)) (,l=Kq 05)

     =  65 + 34  × 5  = 68.75 (,l=Kq 05)

  wka;Ya	p;=r®:l	mrdih		Q3 − Q1

              Q3 − Q1 = 68.75 − 30

    = 38.75   (,l=Kq 05)
  fyda
	 	 fuu	fldgfia	°"	wjidk	,l=Kg	,l=Kq	05 tl;=	fldg	,l=Kq	wjfrdayK	l%uhg	ilid			
	 	 b†˙hg	.Kkh	ls¯u	is≥	l<	yelsh'	
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   (ii) fldgfia	 Q1 =  25 × 1.1 + 14 (25 × 1.1 − 25 × 1.1) (,l=Kq 05)

     =  27.5  (,l=Kq 05)

    Q3 =  (60 × 1.1 + 34 (65 × 1.1 − 65 × 1.1 (,l=Kq 05)

     =  66 + 4.125  

     = 70.125  (,l=Kq 05)

  wka;Ya	p;=r®:l	mrdih		Q3 − Q1    =    70.125 − 27.5

           =    42.625 (,l=Kq 05)
  fyda
	 	 fuu	fldgfia	°"	wjidk	,l=K	10% lska	jeä	fldg	,l=Kq	wjfrdayK	l%uhg	ilid		 	
	 	 b†˙hg	.Kkh	ls¯u	is≥	l<	yelsh'	
      (e fldgi i|yd = ,l=Kq 50)

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

mia	 jk	 m%Yakh	 f;dardf.k	 we;s	 ms˙i	 62%ls'	 fuu	
m%Yakhg	ysñ	,l=Kq	m%udKh	150ls'
bka	,l=Kq 0 - 37 m%dka;rfha	82%la	o 
 ,l=Kq 38 - 75 m%dka;rfha 14%la	o	
 ,l=Kq	76 - 113 m%dka;rfha	3%la	o 
 ,l=Kq 114 - 150 m%dka;rfha	1%la	o 
,l=Kq	,ndf.k	we;'

fuu	m%Yakhg	,l=Kq	114 fyda	Bg	jvd	,ndf.k	we;s	ms˙i 

1%la	 jk	 w;r"	 wh≥ïlrejkaf.ka	 82%la	 u	 ,ndf.k	
we;af;a	37 fyda	Bg	jvd	wvqfjks'  

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

114 - 150

1%

00 - 37

82%

38 - 75

14%

76 - 113

3%

fuu	 m%Yakh	 wkqfldgia	 6la	 we;s	 w;r"	 bka	
wkqfldgia	2l	myiq;dj	40%g	jvd	jeä	h'	
fuu	 m%Yakfha	 wmyiq	 u	 wkqfldgi	 (c) h' 

myiq	u	wkqfldgi (a) jk	w;r	tys	myiq;dj	
52%ls'	fldgia	4l	myiq;dj	10%	fyda	Bg	wvq	
ùu	fuu	m%Yakh	;=<	 olakg	,efnk	úfYaI	
;;a;ajhls'

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj
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* (i) (ii)

(a) (b) (c) (d) (e)

55 m%Yakfhys fldgia yd wkqfldgia
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B fldgfia	we;s	.◊;h	m%Yak	foflka	5 jk	m%Yakh	jeä	ms˙ila	f;dardf.k	we;'	fuu	m%Yakfha	
iuia;	f;dard.ekSu	62%la	jqj	o"	tys	myiq;dj	28%ls'	

(a) yd (b) fldgiaj,g	ms<s;=re	,sùfï	myiq;d 52% yd 47% fõ'	

kuq;a (c) fldgfiys	myiq;dj	0% ùfuka	fmkS	hkafka	Wml,ams;	uOHkH	A	Ndú;d	lr	  

iQQ;%%h	^fuys	di = xi − A fõ'&	fhdod	.ksñka	wiquqys;	o;a;	jHdma;shl	uOHkH	.Kkh	ls¯u	ms<sn|	
±kqu	isiqka	,ndf.k	fkdue;s	njls'						

(d) fldgig	ms<s;=re	°ug	 	yd	 	 ^fuys c hkq	ksh;hls'&	nj 

±kf.k	isàu	myiqjls' (d)(i) yd	(ii) ys	myiq;djh	ms<sfj<ska	10%	yd	1%la	ùfuka	fmkS	hkafka	
fuu	±kqu	isiqka	;=<	ke;s	njla	h'	(d)(i) ys	myiq;djh	10%ls	jqjo	(d)(ii) ys	myiq;djh	1% ls	ùfuka	
fmkS	hkafka	10%lska	,l=Kq	jeä	ls¯u	isiqkag	wmyiq	ù	we;s	njhs'

(e) fldgig	ms<s;=re	°ug	(c) yd	(d) fldgiaj,	ms<s;=re	wjYH	ke;'	(a) yd	(b) fldgiaj,g	ms<s;=re	
,sùfï	°	fok	,o	,l=Kq	wdfrdayK	ms<sfj,g	ilia	l<	hq;=h'	fuu	wdfrdayK	ms<sfj,	(d)(i) yd	
(ii) fldgia	wkqj	,l=Kq	fjkia	l<	úgo	fjkia	fkdjk	nj	wjfndaO	lr	.;aúg	 (e) fldgig	
myiqfjka	ms<s;=re	†h	yel'	wjYH	jkafka	(b) fldgig	ms<s;=re	°ug	fhdod.;a	±kqu	mu◊'	kuq;a	
(e) fldgfia	 myiq;djh	 6% ;rï	 wvqùfuka	 fmkS	 hkafka	 isiqkaf.a	 .◊;uh	is;Sfï	 yelshdfõ	
≥r®j,lu	yd	10% lska	,l=Kq	jeä	ls¯u	ksjer†j	f;areï	.ekSfï	wmyiq;djhhs'

6 m%Yakh

 (a) ixjD;	f.da,dldr	gexlsfha	m˙udj	 =   43 × π × 33  = 36 π m3
   

  fyda

  113.04 / 113.14 m3   iQ;%h i|yd (,l=Kq 05)
    wdfoaYh i|yd (,l=Kq 05)
    iQ;%h fkdue;sj wdfoaY lr we;akï iQ;%fha ,l=Kq ,nd fokak'
    ksjer† ms<s;=r iu. tallh (,l=Kq 09 + 01)
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  ixjD;	Rcq	jD;a;dldr	is,skavrdldr	gexlsfha	m˙udj	 =   π × 32 × 4  = 36 π m3
   

  fyda

  113.04 m3 / 113.14 m3   iQ;%h i|yd (,l=Kq 05)
    wdfoaYh i|yd (,l=Kq 05)
    iQ;%h fkdue;sj wdfoaY lr we;akï iQ;%fha ,l=Kq ,nd fokak'

    ksjer† ms<s;=r iu. tallh (,l=Kq 09 + 01)
 
   fjk;a	l%u	(

   
4
3 × π × 33 = π × 32 × 4 (,l=Kq 20)

       36 π m3 = 36 π m3                  fyda 

   113.04 m3 / 113.14 m3 = 113.04 m3 / 113.14 m3 (,l=Kq 10)

      (a fldgi i|yd = ,l=Kq 40)

 (b) f.da,dldr	gexlsfha	ksIamdok	úhou	 = re' 20000 × 4 π × 32
 

        re' 20000 i|yd ^,l=Kq 10&
        (4 π × 32) i|yd ^,l=Kq 05&
        wdfoaYh i|yd ^,l=Kq 05&
      iQ;%h fkdue;sj wdfoaY lr we;akï iQ;%fha ,l=Kq ,nd fokak'

      = re' 720000 π    fyda

   π = 22
7   Ndú;d	l<	úg		 = re' 2262857    fyda

   π = 3.14  Ndú;d	l<	úg		 = re' 2260800 ^,l=Kq 04 + 01&

  Rcq	jD;a;dldr	is,skavrdldr	gexlsfha	ksIamdok	úhou	

      = re' 15000 × (2 π × 32 + 2 π × 3 × 4)
        re' 15000 i|yd ^,l=Kq 10&
        (2 π × 32 + 2 π × 3 × 4) i|yd ^,l=Kq 05&
        wdfoaYh i|yd ^,l=Kq 05&
      iQ;%h fkdue;sj wdfoaY lr we;akï iQ;%fha ,l=Kq ,nd fokak'

      = re' 630000 π   fyda

   π = 22
7   Ndú;	l<	úg		 = re' 1980000   fyda

   π = 3.14  Ndú;	l<	úg		 = re' 1978200 ^,l=Kq 04 + 01&

        (b fldgi i|yd = ,l=Kq 50)

 (c) (i) ;%sfldaKfha	jr®.M,h	^ 12 a × b sin c l%uh	u.ska& 

   s = 1
2 × 7 × 7 × √3

2    =    49√3
4  m2    =  21.0  isg	 21.5 m2

        iQ;%h i|yd ^,l=Kq 10&
        wdfoaYh i|yd ^,l=Kq 10)
      ksjer† ms<s;=r iu. tallh i|yd ^,l=Kq 09 + 01&
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   fjk;a l%u (
   mhs;.ria	m%fïhh	u.ska	fyda	fjk;a	l%uhlska	,ïnl Wi .Kkh	ls¯u	i|yd 
      ^,l=Kq 10&
      tu.ska ;%sfldaKfha jr®.M,h fiùu iQ;%h i|yd ^,l=Kq 05&
        wdfoaYh i|yd ^,l=Kq 05)
      ksjer† ms<s;=r iu. tallh i|yd ^,l=Kq 09 + 01&

  (ii) =  49√3
4  − 3 × 12 × 32 × ( π )  3    =    49√3

4  − 9π
3    =   14 (49√3 − 18π) m2    =   14 − 14.2 m2

      flakaøsl LKavj, jr®.M, iùu$iQ;%hg ^,l=Kq 05&
        wdfoaYh i|yd ^,l=Kq 10)
  w∫re l< fldgfia jr®.M,h fiùu i|yd ;%sfldaKfha jr®.M,fhka wvq ls¯u ^,l=Kq 10)
      ksjer† ms<s;=r iu. tallh i|yd ^,l=Kq 09 + 01&

      (c fldgi i|yd = ,l=Kq 60)

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

yh	jk	m%Yakh	f;dardf.k	we;s	ms˙i	56%ls'	m%Yakhg	
ysñ	uqΩ	,l=Kq	m%udKh	150ls'
bka	,l=Kq	00 - 37 m%dka;rfha	36%la	o	
 ,l=Kq	38 - 75 m%dka;rfha	29%la	o	
 ,l=Kq 76 - 113 m%dka;rfha 22%la	o	
 ,l=Kq	114 - 150 m%dka;rfha	13%la	o	
,l=Kq	,ndf.k	we;'

fuu	m%Yakhg	,l=Kq	114 fyda	Bg	jvd	,ndf.k	we;s	
ms˙i 13%la	 jk	 w;r"	 wh≥ïlrejkaf.ka	 36%la	
,ndf.k	we;af;a	,l=Kq	37 fyda	Bg	jvd	wvqfjks'  

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

114 - 150

13%

00 - 37

36%

38 - 75

29%

76 - 113

22%

fuu	m%Yakh	wkqfldgia	4la	we;s	w;r"	bka	
wkqfldgia	3l	myiq;dj	40%g	jvd	jeä	h'	
fuu	m%Yakfha	 wmyiqu	wkqfldgi (c)(ii) h' 

myiq	u	wkqfldgi	(a) jk	w;r	tys	myiq;dj	
63%ls'

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj
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66 m%Yakfhys fldgia yd wkqfldgia
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B fldgfia	we;s	.◊;h	m%Yak	foflka	wvqu	ms˙ila	(56%) f;dard	we;af;a	6 jk	m%Yakh	jk	w;r	
m%%Yakh	f;arE	isiqkaf.a	,l=Kq	,nd.ekSu	o	5 jk	m%%Yakhg	idfmaCIj	by<	uÜgul	mj;S'	tkï	
iuia;	myiq;dj 77% la	jqj	o"	m%Yakh	56% ls'	

(a), (b) yd (c)(i) ys	ms<s;=re	,sùfï	myiq;d	ms<sfj<ska	63%, 50% yd 49% fõ'	fïjdfha	idOk	uÜgu	
by<	kxjd	.ekSug	iQ;%	Ndú;fha	°	wdfoaYh	yd	iqΩ	ls¯u	ms<sn|	ie,ls,su;a	úh	hq;=	nj	isiqkag	
wjOdrKh	l<	hq;=	h' 

(c)(ii) fldgfia	°	;%sfldaKj,	jr®.M,h	yd	flakaøsl	LKavj,	jr®.M,	fiùu	ms<sn|	iQ;%	u;l	;nd	
.ekSu	yd	ksjer†j	wdfoaY	ls¯ug	isiqka	wfmdfydi;a	ù	we;s	neúka	fuys	myiq;dj	37% la	ù	we;' 

C fldgi - rpkd
7 m%Yakh

 (a) (i) iQr®hhdf.ka	meñfKk	oDYH	iy	mdrcïnQ,	úlsrK	mD:ßú	mDIaGh	fj;	<`.d	fõ'
	 	 	 mD:ßú	mDIaGh	u.ska	tajd	wjfYdaIKh	lr	.kS'
	 	 	 wjfYdaIKh	lr	.ekSfuka	miq	wfOdarla;	úlsrK	msg	fõ'
	 	 	 tu	wfOdarla;	úlsrK	mD:ßú	jdhq	f.da,fha	mj;sk	y˙;d.dr	jdhq	Wrd.ekSu	
	 	 	 ^r|jd	.ekSu&	u.ska	mD:ßúh	WKqiqï	ls¯u	y˙;d.dr	wdprKhhs'	
     (5 × 4 = ,l=Kq 20)

  (ii) ldnkavfhdlaihsâ	(CO2)"	óf;aka	(CH4)"	khsÜria	Tlaihsâ	(N2O) iy	fyaf,daldnka	
(CFC, HFC, HCFC)'

	 	 	 ^fuu	m%Odk	jdhQka	folla	iu.	my;	jdhq	folla	we;s	úg	o	uqΩ	,l=Kq	
	 	 	 ,ndfokak	NO, NO2, SO2, CO, O3)
     (4 × 4 = ,l=Kq 16)

  (iii) CO2 - fmdis,	bkaOk	oykh	fyda	fjk;a	fmdis,	bkaOk	oykh	
	 	 	 		 	 is≥	jk	´kEu	l%shdjla"	jk	úkdYh"	ffcj	ialkaO	oykh"		
	 	 	 		 	 ffcj	ialkaO	ydhkh
   CH4 - j.=re	wdY%s;	lDIslr®udka;h"	i;a;aj	md,kh"	fmdis,	bkaOk	
	 	 	 		 	 Wlyd	.ekSu"	>k	wmøjH	neyer	ls¯u
   N2O  - wêl	f,i	khsÜrcka	wvx.=	fmdfydr	Ndú;h	
	 	 	 fyaf,da	ldnka	 -	 jdhq	iólrK	iy	YS;lrKj,	isis,k	jdhqj	f,i"	.sks	ksjk		

	 	 WmlrK	Ndú;h"	OQuldrl	^fumigation& 
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   NO yd	NO2	 -	 fudagr®	r:	tka‚fï	wNHka;r	oykh
   SO2  - fmdis,	bkaOk	oykh				
        (5 × 4 = ,l=Kq 20)

  (iv) mD:ßú	jdhqf.da,fha	y˙;d.dr	jdhQkaf.a	ixhq;sh	by<	hEu	ksid	tajd	u.ska	jeämqr	
wfOdarla;	lsrK	wjfYdaIKh	lr	.ekSu	^r|jd	.ekSu&	fya;=fjka	f.da,Sh	WKqiqu	
by<	hhs'	

        (,l=Kq 10)

 (v) uqyq≥	uÜgu	by<	hEu	$	O%ej	wdY%s;	iy	l∫lr	m%foaYj,	whsia	;Ügq	†h	ùu	$	
	 	 	 foaY.=K	fjkiaùï	we;sùu	$	„ùka	j|	ù	hEu	$	jix.;	frda.	jeämqr	we;s	ùu	$	
	 	 	 wdl%uKld¯	m,sfndaOlhka	jeämqr	me;s¯u	$	WIaK	;rx.	^heat waves&	jeämqr	

we;sùu		
        (2 × 5 = ,l=Kq 10)

        (a fldgi i|yd = ,l=Kq 76)

 (b) (i) ffcj	ridhksl	Tlaiscka	b,aÆu	jeä	lrk	øjH	$	¥Is;	jdhq	$	wï,	$	Niau	$	
	 	 	 úI∞hS	ldnksl	øjH	$	ner	f,day	$	m<sfndaOkdYl	$	,jK;dj	$	jr®Kl	$	
	 	 	 laId,l	øjH	$	c,	„jdkqyrK	wmøjH	$	úlsrKYS,S	øjHh		
        (2 × 5 = ,l=Kq 10)

  (ii) c,fha	mj;sk	nelaà˙hd	^CIqø„ùka&	u.ska	ldnksl	øjH	úfhdackfha	°	c,fha	†h	ù	
we;s	Tlaiscka	i|yd	we;s	jk	b,aÆu 

	 	 	 fyda	

	 	 	 c,fha	mj;sk	nelaà˙hd	^CIqø„ùka&	u.ska	ldnksl	øjH	úfhdackhg	wjYH	c,fha	
†h	ù	we;s	Tlaiscka	m%udKh   

        (5 × 4 = ,l=Kq 20)

  (iii) nelaà˙hd	jr®Okhg	wjYH	m%Yia;	;;a;aj	^jd;kh&	imhd	w∞<	nelaà˙hd	
	 	 	 u.ska	ldnksl	øjH	fõ.fhka	^ldr®hCIu&	ffcj	úfhdackhg	,la	lr	c,fhka	
	 	 	 bj;a	ls¯u'		
        (5 × 4 = ,l=Kq 20)

  (iv) c,fha	we;s	frda.	lrl	^pathogenic&	CIqø„ùka	úkdY	ls¯u   

	 	 	 fyda

	 	 	 c,fha	we;s	ishÆ	u	„ùka	úkdY	ls¯u 

        (,l=Kq 09)

  (v) laf,da˙kSlrKh	$	´fidakSlrKh	$	mdrcïnQ,	lsrKj,g	ksrdjrKh	ls¯u	$	
	 	 	 ^c,h	kegùu&		
        (5 × 3 = ,l=Kq 15)
        (b fldgi i|yd = ,l=Kq 74)
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7 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

y;a	jk	m%Yakh	jeä	u	ms˙ila	jk	90%la	muK	f;dardf.k	
we;'	fuu	m%Yakhg	ysñ	,l=Kq	m%udKh	150ls'
bka	,l=Kq	0 - 37 m%dka;rfha	54%la	o 
 ,l=Kq	38 - 75 m%dka;rfha	33%la	o	
 ,l=Kq 76 - 113 m%dka;rfha	9%la	o 
 ,l=Kq 114 - 150	m%dka;rfha	4%la	o 
,l=Kq	,ndf.k	we;'

fuu	m%Yakhg	,l=Kq	114 fyda	Bg	jvd	,ndf.k	we;s	ms˙i 

4%la	 jk	 w;r"	 wh≥ïlrejkaf.ka	 54%la	 u	 ,ndf.k	
we;af;a	37 fyda	Bg	jvd	wvqfjks'		

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

76 - 113

9%

38 - 75

33%

00 - 37

54%

114 - 150

4%

7 jk	m%Yakh	wkqfldgia	10la	we;s	w;r"	bka	
wkqfldgia	4l	myiq;dj	40%g	jvd	jeä	h'	
fuu	m%Yakfha	wmyiq	u	wkqfldgi	ù	we;af;a	
(b)(iii) h'	 myiq	 u	 wkqfldgi	 ù	 we;af;a								
(a)(ii) jk	 w;r	 tys	 myiq;dj	 70%ls'	 fuys	
wkqfldgia	yhl	u	myiq;dj	30%g	wvqùula	
fmkakqï	lrhs'	

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
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77 m%Yakfhys fldgia yd wkqfldgia

ridhk	úoHd	m%Yak	jk 7 yd	8 m%Yak	foflka 7 jk	m%Yakh	f;dardf.k	we;s	ms˙i	90%la	jeks	
b;d	jeä	m%;sY;hls'	fuhg	fya;=j	fuu	.egÆj	m˙irh"	ldr®ólrKh	yd	m˙ir	¥IKh	mokï	jQ	
.egÆjla	ksid	yd	tu	fCIa;%	ms<sn|	j	f;dr;=re	idudkH	„ú;h	;=<	°	fndfyda	úg	wid	;sîuhs'	
kuq;a	fuys	iuia;	myiq;dj	46%ls'	

fuys	 (a) fldgi	y˙;d.dr	wdprKh	iïnkaOfhka	ksr®udKh	ù	we;'	 (a)(i) fldgfiys	myiq;dj	
15%la	muK	wvq	w.hl	mj;S'	zy˙;d.dr	wdprKhZ	hkak	ksjer†	f,i	wr®:l:kh	ls¯ug	fuys°	
isiqkag	wmyiq	ù	we;'	we;eï	jpkj,	ksYaÑ;	wr®:	fkd±kSu"	,nd.;a	±kqu	m%ldYk	yelshdfõ	
W!k;d	fuu	fldgig	uqΩ	,l=Kq	fkd,eî	hEug	fya;=	ù	we;'	fuys	°	rpkd	ud†,sfha	m%Yakj,g	
ms<s;=re	iemhSfï	uQ,sl	NdISh	l=i,;d	wksjdr®h	wx.hla	nj	isiqkag	jgyd	†h	hq;=	fõ'	

(a)(ii) fldgfiys	 myiq;dj	 70%	 olajd	 jr®Okh	 ù	 we;'	 y˙;d.dr	 jdhq	 ms<sn|	 isiqka	 ;=<	 ±kqu 

idfmaCI	 j	 i;=gq∞hl	 uÜgul	 mj;S'	 kuq;a	 lreKq	 ,ehsia;=.;	 ls¯fï	 °	 m%Odk	 lreKq	 i|yd	
uQ,sl;ajh	,ndfoñka	,ehsia;=	.;	ls¯u	isiqkag	wjOdrKh	l<	hq;=	h'	

(a)(iii) fldgfiys	 myiq;dj	 43%ls'	 fuys	 ms<s;=r	Rcqj	 u	 iemhsh	 yels	 h'	 y˙;d.dr	 jdhq	 ms<sn|	
wjfndaOhla	mej;sh	o	tajd	m˙irhg	tl;=	jk	wdldr	ms<sn|	isiqka	;=<	wjfndaOh	†hqKq	l<	hq;=	h'	
iud„h	yd	;dCI◊l	jYfhka	jvd;a	jeo.;a	jkafka	m˙ir	¥Il	yd	tu	tla	tla	¥Il	m˙irhg	tla	jk	
wdldrh	ms<sn|	±k	isàu	h'
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(a)(iv) fldgfiys	myiq;dj	18%ls'	f.da,Sh	WKqiqu	i|yd	y˙;d.dr	jdhq	yd	wfOdarla;	lsrK	mej;sh	
hq;=	h'	iQr®h	úlsrK	ksid	iajNdjfhka	u	mD:ßú	jdhqf.da,fha	wfOdarla;	lsrK	mj;shs'	m˙irhg	jeä	
jeäfhka	y˙;d.dr	jdhq	tlaùu	ksid"	wfOdarla;	lsrK	wjfYdaIKh	lrk	m%udKh	jeä	fõ'	fuu	
lreKq	ksisf,ig	b†˙m;a	ls¯fï	yelshdj	wvq	nj	fmkS	hhs'	y˙;d.dr	jdhq	ixhq;sh	by<	f.dia	
f.da,Sh	WKqiqu	by<	kexfjk	wdldrh	ms<sn|	ksrjq,a	wjfndaOhla	isiqka	;=<	mej;=k	o"	bf.k	.;a	
lreKq	úYaf,aIKd;aul	j	Ndú;	ls¯fï	yelshdj	wju	nj	meye†,s	fõ'

(a)(v) fldgfiys	 myiq;dj	idfmaCI	j	jeä	w.hla	 jqj	 o	 46%ls'	 fuh	hï	wdldrhlg	ffokssl	
„ú;h	;=<	±k.;	hq;=	idudkH	±kquls'	kuq;a	tu	±kqu	≥r®j,	nj	fmkS	hhs'	tl	u	lreK	úúO	
wdldrfhka	kej;	kej;	m%ldY	ls¯u	fuys	°	isiqkag	,l=Kq	fkd,eî	hEug	fya;=	úh'

(b) fldgi	ieliS	we;af;a	c,	¥IKh	yd	c,	ms˙hï	ls¯u	weiq˙ks'	idfmaCI	j (a) fldgig	jvd (b) 
fldgfiys	myiq;dj	wvq	ù	we;s	nj	fmfka'	

(b)(i) fldgfiys	myiq;dj	47%ls'	fuys	°	¥IKldrl	f,i	¥Il	kï	lr	;sîu	myiq;djh	wvqùug	
fya;=	ù	we;'	^W∞(-	ms<s;=r	(	¥Is;	jdhq	fjkqjg	SO2, CO2, CH4 ms<s;=re	;=kla	f,i	i|yka	ls¯u&

(b)(ii) fldgig	we;af;a	iuia;	m%Yakfhau	10%la	jeks	wju	myiq;djls'	fuys	uQ,sl	isoaOdka;hla	
jk 'BOD' w.h	ms<sn|	j	wid	we;'	 'BOD' w.h	ksr®jpkh	i|yd	wh;a	úh	hq;=	ishÆ	u	lreKq	 
meye†,s	j	b†˙m;a	ls¯ug	isiqka	†˙u;a	l<	hq;=	h'	

(b)(iii) fuka	u	b(iv)	fldgia	i|yd	o	27%	yd	26%	jeks	wvq	myiq;djla	olajhs'	ta	i|yd	o	(b)(ii) ys	
i|yka	f,i	ksr®jpkhka	meye†,s	j	b†˙m;a	ls¯ug	isiqka	†˙u;a	ls¯u	fuys	,d	kej;;a	wjOdrKh	
flfr®'

(b)(v) u.skao	uQ,sl	lreKq	ms<sn|	u;lh	i;=gq∞hl	ke;s	nj	fmkS	hhs'	

uQ,sl	j	u	mD:ßú	m˙irh	wjfndaO	lr.ekSu	wdY%s;	fuu	.egÆj,g	ms<s;=re	,sùu	isiqkag	≥Ialr	ù	
we;'	wjika	mdvï	flfrys	wjOdkh	fhduq	ls¯u	yd	m%Yakj,g	ms<s;=re	iemhSu	i|yd	isiqka	iQ∞kï	
lrùu	ms<sn|	j	fuhska	wjOdrKh	lrkq	,efí'			

fuu	7 jk	m%Yakh	jeäfofkl=f.a	f;a¯u	^90%&	ù	we;'	kuq;a	,l=Kq	75/150 ^fyj;a	50%&	wvq	,l=Kq	
,nd.;a	isiqka	m%udKh	m%;sY;hla	f,ig	87% ls'	f.da,Sh	WKqiqu"	udkj	l%shdldrlï	hkq	wid	we;s	
idudkH	±kqï	moaO;shla	jqj	o	fï	ms<sn|	ksisf,i	lrKq	ye≤¯u	yd	l%udKql+,	j	f.dkq	ls¯u	
flfrys	Woafhda.h	jeä	l<	hq;=	h'

8 m%Yakh
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 (a) (i) k<h ^1&"	k<h	^2&"	k<h	^3&"	k<h	^4&  (5 × 2 = ,l=Kq 10)

   k<h ^4&	jvd;a	iq≥iqhs'	 (,l=Kq 05)

	 	 	 fya;=j	(	A iy	B	m%;sl%shd	ls¯fï	iïNdú;dj	jeä	ùu	i|yd	jQ	my;	i|yka	´kE	u	
fya;=jla	ms<s.;	yels	h'	

   * B	jdhqj	l=vd	jdhq	nqnqΩ	úYd,	m%udKhla	f,ig	m%;sl%shd	udOHhg	uq∞	ye¯u'
   * m%;sl%shd	udOHh	;=<	B	jdhqj	mej;Sfï	ld,h	jeä	h'
   * jdhq	nqnqΩj,g	;dm	ixl%uKh	ldr®hCIu	j	is≥	ùu	
   * A iy	B	w;r	m%;sl%shdj	is≥	ùfï	iïNdú;dj	by<	ùu			
     (´kEu fya;=jlg ,l=Kq 10)
    fyda

	 	 	 jvd;a	iq≥iq	k<h	^2&	kï"	
	 	 	 	 øj	uÜgug	$	m%;sl%shd	ñY%Khg	by<ska	we;'	uqΩ	m%;sl%shd	ld,h	;=<	u	B jdhqj	

m%jdykh	l<	yels	h'	^mSvkh	md,kh	ls¯u	i|yd&		
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  (ii) B	iy	C jdhq (5 × 2 = ,l=Kq 10)
 

  (iii) S1 

   m%;sl%shd	udOH	iu.	WIaK;ajudkh	Rcqj	u	iamr®Y	jkqfha	S1	ia:dkhg
	 	 	 WIaK;ajudkh	iïnkaO	l<	úg	h'	 (,l=Kq 05)
 

  (iv) k<h ^2&	Tiafia	m%;sl%shd	udOH	m%;sl%shd	l=àrfhka	bj;g	.uka	ls¯u	fyda	
   S2	ia:dkh	^mSvk	ixfõolh	iúlrk	ia:dkh&	m%;sl%shd	udOHfhka	jeiS	hEu			
     (´kEu fya;=jlg ,l=Kq 05)
        (a fldgi i|yd = ,l=Kq 50)

 (b) (i) fylafiaka	iy	vhslaf,dfrdaóf;aka	(	.;sl	l,dmh	
	 	 	 weÆñkd	^Al2O3&	fyda	is,sld	^SiO2&	$	is,sld	fc,a	(	ia:ß;sl	l,dmh
       (10 × 2 = ,l=Kq 20)

  (ii) ødjl	ñY%Kfhka	ødjl	l=àrh	ix;Dma;	ùu	i|yd		 (,l=Kq 10)

  (iii) mekai,la	wdOdrfhka	we¢h	hq;=hs'	$	ia:ß;sl	l,dmhg	ydks	fkdjk	fia	we¢h	hq;=hs$	
	 	 	 ;sria	j	we¢h	hq;=hs	$	ix>gl	jeä	u	isria	≥rla	.uka	lrúh	yels	whq˙ka	we£u	$
   ^1 cm isg	1.5 cm	olajd	my<	iSudfõ	isg	by<ska	we¢h	hq;=	h'&
       (5 × 2 = ,l=Kq 10)

  (iv) flaIsl	k<h	 (,l=Kq 10)

  (v) wixY=oaOh	$	ixY=oaO	fkdfõ	$	wms˙is≥hs	 (,l=Kq 10)
     

  (vi) 1.	 iaMálSlrKh	i|yd	iq≥iq	ødjlhla	f;dard.;	hq;=	h'
   2.	 idïm,h	iq≥iq	ødjl	wju	m%udKhla	tl;=	lr	r;a	lr	†hlr	.;	hq;=	h'
   3.	 ødjKh	^WKqfjka&	fmrd	.;	hq;=	h'	
   4. isis,a	lr	iaMálSlrKh	lr.;	hq;=	h'
   5.	 iamál	nqlak	mqkS,hla	wdOdrfhka	fmrd	bkamiq	j	fõ,d	.;	hq;=	h'
     (5 × 5 = ,l=Kq 25)
     

  (vii) b;d	l=vd	m%udKj,ska	wvx.=	ùu	$	^iajdNdúl	m%Njh	≥,n	ùu	$	j|	ù	hdu&
	 	 	 ksiaidrKh	wiSre	ùu'
	 	 	 wêl	b,aÆu	
     (15 × 1 = ,l=Kq 15)
        (b fldgi i|yd = ,l=Kq 50)
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8 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

wgjk	 m%Yakh	 f;dardf.k	 we;s	 ms˙i	 29%ls'	 kuq;a	
iuia;	 myiq;dj	 42%ls'	 fojk	 m;%fhys	 m%Yak	 6ka	 u	
wvq	u	ms˙ila	f;arE	m%Yakh	fuh	fõ'	fuu	m%Yakhg	ysñ	
,l=Kq	m%udKh	150ls'
bka	,l=Kq	0 - 37 m%dka;rfha 68%la	o 
 ,l=Kq 38 - 75 m%dka;rfha	25%la	o 
 ,l=Kq	76 - 113	m%dka;rfha 5%la	o	
 ,l=Kq 114 - 150	m%dka;rfha	2%la	o 
,l=Kq	,ndf.k	we;'

fuu	m%Yakhg	,l=Kq	114 fyda	Bg	jvd	,ndf.k	we;s	ms˙i 

2%la	 jk	w;r"	 wh≥ïlrejkaf.ka	 68%la	 u	,ndf.k	
we;af;a	37 fyda	Bg	jvd	wvqfjks'  

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

114 - 150

2%

00 - 37

68%

38 - 75

25%

76 - 113

5%

fuu	 m%Yakh	 wkqfldgia	 11la	 we;s	 w;r"	
myiq;dj	 jeä	 u	 	 wkqfldgi	 (a)(i) jk 

w;r	 tys	 myiq;dj	 47%ls'	 myiq;dj	 wvq	 u	
wkqfldgi (b)(i) jk	 w;r	 tys	 myiq;dj 

13%ls'	 fuys	 fldgia	 07la	 u	 30%lg	 wvq	
myiq;djla	fmkakqï	lr	we;'	

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

  

34%

14%

21%

32%
29%29%

13%

22%

39%

26%

47%
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(i) (ii) (iii) (iv) (i) (ii) (iii) (iv) (v) (vi) (vii)

(a) (b)

88 m%Yakfhys fldgia yd wkqfldgia

ridhk	 úoHdj	 m%Yak	 2 w;=˙ka	 29%la	 jeks	 wvq	 u	 ms˙ila	 f;dardf.k	 we;af;a	 o"	 fojk	 m%Yak	
m;%fha	m%Yak	6 w;=˙ka	wvq	u	ms˙ila	f;dardf.k	we;af;a	o"	8 jk	m%Yakhhs'	kuq;a	fuys	myiq;dj	
42%ls'	m%Yakfha (a) fldgi	lr®udka;	ridhkfha	uQ,sl	isoaOdka;	weiq˙ka	ilid	we;'	fuu	.egÆjg	
ridhksl	lr®udka;	weiq˙ka	m%;sl%shd	l=àrh	yd	ldnksl	ridhkh	wdY%s;	TLC m¯CIKhla	mokï	ù	
we;s	w;r	ta	i|yd	,l=Kq	75g	wvqfjka	.;a	^50%g	wvq&	m%udKh	93%ls'			

(a)(i) myiq;dj	47%ls'	fuhska	fmkS	hkafka	°	we;s	f;dr;=re	yd	rEmigyk	jgyd	.ksñka	fN!;sl	
l%shdj,shla	flfrys	jQ	m˙l,amk	yelshdj	hï	i;=gq∞hl	uÜgul	mj;sk	njhs' 

(a)(ii) fldgi	i|yd	myiq;dj	20%	;rï	wvq	ù	we;'	m%;sl%shdjg	w∞<	j	jdhq	M,h	(C) msg	úh	yels	
tlu	k<h	f,ig"	k<h	2 y∫kd	.ekSu	flfrys	≥r®j,;djla	;sî	we;'	tfia	u	jdhqjla	nqnq,kh	
ls¯fï	°	m%;sl%shd	fkdl<	m%;sl%shl	(B) jdhq	m%udKhla	jqj	fyd;a	th	o	2 k<fhka	msg	úh	hq;=	nj	
jgyd	.ekSug	wfmdfydi;a	ù	we;'	
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(a)(iii) fldgi	i|yd	myiq;dj	39%ls'	m%;sl%shd	udOH	WIaK;ajh	uekSug	tu	ixfõolh	m%;sl%shd	
udOH	iu.	.efgkd	ia:dkh	f,ig	S1 y∫kd	.ekSug	hï	yelshdjla	;snQ	nj	meye†,s	h'	kuq;a	
fN!;sl	l%shdj,shla	 y∫kd.ksñka	 tys	 jQ	 ixrpl	mj;sk	>k"	 øj	yd	jdhq	 wjia:d	 wkqj	is;Sfï	
yelshdj	jr®Okh	ls¯u	jeo.;a	h'	

(a)(iv) i|yd	myiq;dj	22%ls'	fuu	m%Yakh	u.ska	hï	øjhla	le,e;a;Sfï	°	tu	øj	uÜgu	fjkiaùu	
ms<sn|	m%dfhda.sl	 w;a±lSu	m¯CId	lr	we;'	 fmd≥fõ	ie,l+	 úg	m%;sl%shd	l=àrhla	;=<	l%shdj,sh	
ridhksl	j	fuka	u	fN!;sl	jYfhka	is;Sug	fm,öu	jeo.;a	h'	

(b) fldgi	iajNdúl	ksiaidrK	wdYs%;	j	ilid	we;s	w;r	tys	ishÆ	u	fldgia	i|yd	myiq;dj	
40%g	jvd	wvq	w.hls'	m%Njhlska	lsishï	øjHhla	ksiaidrKh	ls¯fï	l%u	yd	tajd	ksiaidrKh	ls¯fï	
ksjer†	wkqms<sfj<	yd	Ndú;	jk	øjH	ms<sn|	ksjer†	m%dfhda.sl	wjfndaOh	wvq	ùu	fuhg	fya;=	ù	
we;'	m%dfhda.sl	m¯CIK	is≥lr	w;a±lSï	,nd.ekSug	isiqjd	W;aiy	l<	hq;=	h'		

(b)(i) i|yd	myiq;dj	13%ls'	fuh	Rcqj	u	TLC m¯CIK	i|yd	Ndú;	lrk	wuqøjH$ridhksl	øjH	
ms<sn|	u;lh	m¯CId	ls¯uls'	isiqkaf.a	u;lh	b;d	wvq	nj	fmkS	hhs'	

(b)(ii) i|yd	 myiq;dj	 29% f;la	 jeä	 ù	 we;'	 jdIamfhka	 TLC l=àrh	 ix;Dma;	 ù	 ;sîu	 uQ,sl	
wjYH;djla	f,ig	isiqkag	hï	jegySula	we;;a	th	i;=gq∞hl	ke;'		

(b)(iii) i|yd	myiq;dj	29%ls'	fuh	o	m%dfhda.sl	m¯CIKfha	°	l<	hq;=	wx.hla	ms<sn|	±kqu	úuiSuls'  

(b)(v) i|yd	myiq;dj	21%	f;la	wvq	ù	we;'	TLC ys	ks¯CIK	ms<sn|	j	úuid	ú.%y	ls¯fï	yelshdj	
i;=gq∞hl	ke;s	nj	fmkS	hhs'		

(b)(vi) i|yd	myiq;dj	14%	f;la	wvq	ù	we;'	mqkiaMálSlrKh	ms<sn|	wjfndaOh	fyda	ksis	ms<sfj<g	
mshjr	,sùug	we;s	yelshdj	b;d	≥r®j,	h'		

(b)(vii) i|yd	myiq;dj	34%	f;la	jeä	ù	we;'	oaú;Shsl	m˙jD;a;c	fudkjdo	hkak	yd	tajd	b;d	wvq	
idkaøK	f,i	Ydl	m%Nj	;=<	we;s	nj	ms<sn|	jegySula	we;'	tneúka	ridhksl	ixiaf,aIKh	ms<sn|	
wjOdkh	flfrys	jegySula	we;s	nj	fmkS	hhs'		

fmd≥fõ	 ie,l+	 úg	 úIh	 lreKq	 ;r®ldkql+,	 j	 fhd∞f.k	 m%Yakj,g	 ms<s;=re	 ,sùfï	 yelshdj	
jr®Okh	l<	hq;=	w;r	m%dfhda.sl	m¯CIK	is≥	lrk	úg	Ndú;jk	øjH	yd	tu	øjH	Ndú;	lrk	
fya;=	ms<sn|j	wjOdkh	jeä	l<	hq;=	h'	ks¯CIK	ú.%y	lrñka	m%dfhda.sl	j	we;s	jeo.;alu	úuiSug	
isiqka	;=<	Woafhda.h	jeä	l<	hq;=	h'		
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D fldgi - rpkd
9 m%Yakh

 (a) (i) 2 m3 × 103 kg m−3  =  2000 kg    
     (wdfoaYh i|yd = ,l=Kq 10)
     (ksjeros ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)

  (ii) 20000 + 17500  + 500  =  38000 N     

     (wdfoaYh i|yd = ,l=Kq 10)
     (ksjeros ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)

  (iii) 
38000

4 + 15000

625 × 10−4 
   =  39.2 × 104 N m−2 (Pa)     

     (yrh i|yd = ,l=Kq 10)
     (,jh i|yd = ,l=Kq 10)
       (ksjeros ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)

 
  (iv) mdofï	jr®.M,h	jeäls¯u		 (,l=Kq 15)
        (a fldgi i|yd = ,l=Kq 55)
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 (b) (i) ñks;a;=jl	°	tifjk	c,	m˙udj	 = 60 l 
   ;;amrhl	°	tifjk	c,	m˙udj	 = 1 l   (,l=Kq 05)
   ;;amrhl	°	tifjk	c,	ialkaOh	= 103 × 10−3  =  1 kg   
       (wdfoaYh i|yd = ,l=Kq 05) 

   (ksjeros ms<s;=r iu. tallh = ,l=Kq 04 + 01)

  (ii) úNj	Yla;sh			= m g h     (,l=Kq 05)

   úNj	Y=kHh	uÜgfï	isg	gexlshg	Wi	 = 30 m + 10 m = 40 m    (,l=Kq 05)
   c,h	,nd.;a	úNj	Yla;sh	 = 1 × 10 × 40  = 400 J     

   (wdfoaYh i|yd = ,l=Kq 05)
     (ksjer† ms<s;=r iu. tallh = ,l=Kq 04 + 01)

  (iii) pd,l	Yla;sh		=   12 m v 2  wdfoaYh	    (,l=Kq 05)

   pd,l	Yla;sh		=   12 × 1 × 4  = 2 J       

   (wdfoaYh i|yd = ,l=Kq 05)
     (ksjer† ms<s;=r iu. tallh = ,l=Kq 04 + 01)

 
  (iv) ;;a;amrhl	°	úNj	Yla;sh	+	;;a;amrhl	°	pd,l	Yla;sh	=	fmdïmfha	m%;s∞k		 	

	 																																																															CIu;dj	 (,l=Kq 10)
   fmdïmfha	m%;s∞k	CIu;dj			=   402 J s−1 (W)     
     (ksjer† ms<s;=r iu. tallh = ,l=Kq 09 + 01)
  
   ldr®hCIu;dj			=   402

1000  × 100 = 40.2%  

   (wdfoaYh i|yd = ,l=Kq 15)
     (ksjer† ms<s;=r iu. m%;sY; ,l=K i|yd = ,l=Kq 09 + 01)
        (b fldgi i|yd = ,l=Kq 95)

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

kj	jk	m%Yakh	f;dardf.k	we;s	ms˙i	48%ls'	m%Yakhg	
ysñ	,l=Kq	m%udKh	150ls'
bka	,l=Kq	0 - 37 m%dka;rfha	76%la	o 
	 ,l=Kq 38 - 75 m%dka;rfha	18%la	o 
 ,l=Kq 76 - 113	m%dka;rfha 5%la	o 
 ,l=Kq	114 - 150 m%dka;rfha	1%la	o 
,l=Kq	,ndf.k	we;'

fuu	m%Yakhg	,l=Kq	114 fyda	Bg	jvd	,ndf.k	we;s	
ms˙i 1%la	 jk	 w;r"	 wh≥ïlrejkaf.ka	 76%la	 u	
,ndf.k	we;af;a	37 fyda	Bg	jvd	wvqfjks'		

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

114 - 150

1%

00 - 37

76%

38 - 75

18%

76 - 113

5%
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fuu	m%Yakh	wkqfldgia	8lska	iukaú;	w;r	
wkqfldgia	 2lg 40% blaujd	 ,l=Kq	 ,nd	
we;'	fuu	m%Yakfha	wmyiq	u	fldgi		(b)(iv) 
fõ'	 myiq	 u	 wkqfldgi	 (a)(i) jk	w;r	tys	
myiq;dj 53%ls'

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
m
y
i
q;
dj
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(i) (ii) (iii) (iv) (i) (ii) (iii) (iv)

(a) (b)

99 m%Yakfhys fldgia yd wkqfldgia

fuu	fN!;sl	úoHdj	.egÆj	f;dard	.ekSfï	m%jK;dj	by<	w.hla	úh'	fuu	m%Yakfha	iuia;	
f;dard	 .ekSu	 48%ls'	 tu	 m%Yakhg	 ms<s;=re	 ,sùfu	 myiq;dj	 34%ls'	 (a)(i) yd (iv) ms<s;=re	 ,sùfï	
myiq;dj 53% yd 43% f,i 40% blaujd	;sì◊'	kuq;a	b;s˙	fldgi	i|yd	myiq;dj 30%g	jvd	wvq	
w;r (iv) jk	fldgfia	°	tu	w.h 6% olajd	wvq	ù	we;'	

fN!;sl	 úoHdj	 weiq˙ka	 t†fk∞	Ndú;fha	 olakg	,efnk	 wjia:djla	 fuys	 °	 we.hSug	 ,la	 lr	
;sfí'	fuys	†	fN!;sl	úoHd;aul	ixl,am	weiq˙ka	iólrK	Ndú;	lr	wdfoaY	lrñka	.egÆ	úi£fï	
m%ùK;dj	by<	kxjd	.ekSug	isiqkag	wjia:dj	ie,ish	hq;=	h'	ta	i|yd	ukd	wNHdih	w;HjYH	fõ' 

m%Yakhlg	ms<s;=re	imhd	,l=Kq	Wmhd	.ekSfï	°	iólrK	yd	rdYs	w;r	iïnkaOh"	tajdfha	wdfoaYh"	
ksjer†	iqΩ	ls¯u	yd	wjika	ms<s;=frys	tall	ms<sn|	ie,ls,su;a	ùu	flfrys	isiqka	wjOdkh	by<	
kxjd	.;	hq;=	nj	fhdackd	flfr®'

(a)(ii) yd	(iii) fldgiaj,	myiq;dj	23% iy	17% jeks	my<	w.hl	mj;S'	fuhg	fya;=j	f,i	fmkS	
hkafka	ir,	m%ldYk	Ndú;	lr	Rcq	ms<s;=re	,nd.;	yels	jqj;a	ixYaf,aIKd;aul	yelshdj	isiqka	
;=<	wvq	ùuhs'	

(a)(iv) fldgi	by<	myiq;djla	fmkajd	;sîfuka	fmkS	hkafka	ir,	fN!;sl	úoHd;aul	ixl,am	
wkqj	 lsishï	 ks.ukhlg	 meñ”fï	 yelshdjla	 mj;sk	 njhs'	 t†fk∞	 „jk	 w;a±lSï	 wkqj	 o	
fujeks	ks.ukhlg	meñ”fï	yelshdj	mj;S'	

(b)(i), (ii) iy	(iii) fldgia	i|yd	myiq;dj	25% - 27% olajd	fõ'	(b)(i) ys	°	Rcq	ms<s;=rla	úuikjd	
fjkqjg	fok	,o	o;a;	Ndú;	fldg	ms<s;=rg	hd	hq;=	fõ'	fujeks	.egÆ	úi£fï	°	wkq.ukh	l<	
hq;=	l%shdudr®.	isiqkg	yqre	l<	hq;=	h'

(b)(ii) yd (iii) fldgia	o	wvq	myiq;djla	fmkakqï	lr	we;af;a	(b)(i) ys	ms<s;=r	jer†	kï	fuu	fldgia	
o	jer°ug	bv	;sfnk	neúks'	

(b)(iv) fldgi	b;d	my<	myiq;djla	fmkajd	we;'	

•  by;	fldgiaj,	,nd.;a	ms<s;=re	jer†	kï	fuu	fldgi	o	jer°	hkq	we;'	

•  zCIu;djZ	ms<sn|	ixl,amh	;rula	ixlSr®K	ùu	o	óg	fya;=	úh	yels	h'		

•  by;	fldgiaj,	ms<s;=re	u;	mokï	ù	fujeks	fldgilg	ms<s;=re	,sùu	i|yd	isiqka	fhduq	l<						
		hq;=h'
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10 m%Yakh
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 (a) (i) P  =  VI     (,l=Kq 05)

  (ii) P  =  I2 R    (,l=Kq 05)
        (a fldgi i|yd = ,l=Kq 10)

 (b) (i) 1000 = 240 I1

       I1 = 4.17 A   (4.1 - 4.2 w;r) 
         (ksjer† tallh iu. ms<s;=r i|yd = ,l=Kq 04 + 01)

   1000 = 120 I2  
    I2 = 8.33 A   (8.3 - 4.4 mrih) 
         (ksjer† tallh iu. ms<s;=r i|yd = ,l=Kq 04 + 01)
  

  (ii) 120 V m˙m:fha		 (,l=Kq 05)

   ;dmh	ksmoùfï	YS>%;dj	 P = I 2 R neúka	Odrdj	jeä	m˙m:fha	
	 	 	 jeämqr	;dmh	ckkh	fõ'	 (,l=Kq 05)
  

  (iii) jeä	Odrdjla	.,dhk	m˙m:fha	wvq	m%;sfrdaOhla	iys;	lïì	Ndú;	ls¯u	$
	 	 	 m%;sfrdaOl;dj	wvq	øjHhlska	id∞	we;s	lïì	Ndú;	ls¯u	$	yrialv	jr®.M,h
	 	 	 jeä	lïì	Ndú;	ls¯u			
     ´kEu ksjer† ms<s;=rlg    (,l=Kq 10)

        (b fldgi i|yd = ,l=Kq 30)

 (c) (i) RCu  =  ρ l
A  =  1.7 × 10−8 × 1000 

8 × 10−6   =  2.125 Ω  

   lïì	folla	i,ld	.Kkh	l<	úg		=  4.25 Ω   

    (wdfoaYh i|yd = ,l=Kq 05)
     (ksjer† ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)
 

   RAl  =  ρ l
A  =  2.5 × 10−8 × 1000 

8 × 10−6   =  3.125 Ω  

   lïì	folla	i,ld	.Kkh	l<	úg		=  6.25 Ω   

    (wdfoaYh i|yd = ,l=Kq 05)
     (ksjer† ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)

   mCu  =  8900 × 103 × 8 × 10−6 =  71.2 kg   

   lïì	folla	i,ld	.Kkh	l<	úg		=  142.4 kg   

    (wdfoaYh i|yd = ,l=Kq 05)
     (ksjer† ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)

   mAl  =  2800 × 103 × 8 × 10−6 =  22.4 kg   

   lïì	folla	i,ld	.Kkh	l<	úg		=  44.8 kg   

    (wdfoaYh i|yd = ,l=Kq 05)
     (ksjer† ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)
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  (ii) 
jdis wjdis

Cu 
m%;sfrdaOh	wvqhs'	$	
r;aùu	wvqhs'	$
Yla;s	ydksh	wvqhs'

ialkaOh	jeähs'	$	
ñ,	jeähs' (,l=Kq 05)

Al
ialkaOh	wvqhs'	$	
ñ,	wvqhs'

m%;sfrdaOh	jeähs'	$	
r;aùu	jeähs'	$
Yla;s	ydksh	jeähs'

(,l=Kq 05)

 

  (iii) 

    

ú≥,s	
WmlrKh	

myk mxldj	 YS;lrKh	 fla;,h	 bia;%slalh	

†klg	
jeh jk

Yla;sh		

11 × 5 × 8
= 0.44 k W h

fyda
440 W h

(,l=Kq 04 + 01)

50 × 12 × 5
= 3.0 k W h

fyda
3000 W h

(,l=Kq 04 + 01)

70 × 24
= 1.68 k W h

fyda
1680 W h

(,l=Kq 04 + 01)

1500 × 1
= 1.5 k W h

fyda
1500 W h

(,l=Kq 04 + 01)

750 × 0.5
= 0.38 k W h

fyda
380 W h

(,l=Kq 04 + 01)

   ú≥,s	WmlrK	ish,af,ka	u	†klg	m˙fNdackh	lrk	Yla;sh	= 6.995 fyda 7 k W h
     = 6995 fyda 7000 W h
       (,l=Kq 04 + 01)

   WmlrK	ish,af,ka	u	uilg	m˙fNdackh	lrk	Yla;sh	 = (6995 fyda 7) k W h × 30
 (wdfoaYh i|yd = ,l=Kq 05)

     = (209.85 fyda 210) k W h
 (ksjer† ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)

   uilg	jehjk	uqo,	^ú≥,s	ì,&	 = (209.85 fyda 210)  ×  20
 (wdfoaYh i|yd = ,l=Kq 05)
     = re' (4140 fyda 4200) 
 (ksjer† ms<s;=r iu. tallh i|yd = ,l=Kq 04 + 01)
        (c fldgi i|yd = ,l=Kq 110)

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

fN!;sl	 úoHd	 rpkd	 m%Yak	 w;˙ka	 wvq	 u	 m%;sYlhla	
ms<s;=re	 imhd	 we;s	 m%Yakhhs'	 fuu	 m%Yakhg	 ms<s;=re	
imhd	 we;af;a 32%ls'	 m%Yakhg	 ysñ	 ,l=Kq	 m%udKh	
150ls'
bka	,l=Kq	0 - 37 m%dka;rfha	61%la	o 
 ,l=Kq 38 - 75 m%dka;rfha	26%la	o	
 ,l=Kq	76 - 113 m%dka;rfha	18%la	o 
 ,l=Kq 114 - 150 m%dka;rfha	10%la	o 
,l=Kq	,ndf.k	we;'

fuu	m%Yakhg	,l=Kq	114 fyda	Bg	jvd	,ndf.k	we;s	
ms˙i 5%la	 jk	 w;r"	 wh≥ïlrejkaf.ka	 61%la	 u	
,ndf.k	we;af;a	37 fyda	Bg	jvd	wvqfjks'		

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

76 - 113

8%

38 - 75

26%
00 - 37

61%

114 - 150

5%
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fuu	 m%Yakh	 wkqfldgia	 8la	 we;s	 w;r"	
bka	wkqfldgia	5l	u	myiq;dj	45%g	jvd	 
wvq	h'	myiq	u	wkqfldgi		(c)(ii) ù	we;s	w;r	
myiq;dj	53%la	fõ'	wmyiq	u	wkqfldgi	(b)
(iii) fõ'	tys	myiq;dj	29%ls'

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
m
y
i
q;
dj

  

52%
53%

37%

29%

35%

47%

34%

44%
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(i) (ii) (i) (ii) (iii) (i) (ii) (iii)

(a) (b) (c)

1010 m%Yakfhys fldgia yd wkqfldgia

fuu	m%%Yakh	32%l	muK	ms˙ila	f;dard	we;;a	myiq;dj	66%ls'	fuh	úoHq;h"	úoHq;fha	;dmk	M,"	
Yla;sh	weiq˙ka	f.dvke.=k	.egÆjls'	(a)(i) yd (ii) ys	°	Rcqj	u	m%ldYk	folla	ms<sn|	úuid	we;;a"	
tajdfha	myiq;dj	44% yd 34% ùfuka	fmkS	hkafka	úoHq;a	Yla;sh	ms<sn|	uQ,sl	ixl,amh	isiqkaf.a	
±kqu	;=<	we;;a"	ksjer†	yd	meye†,s	wjfndaOfhka	hq;=	j	yd	úYajdifhka	b†˙m;a	ls¯ug	fm,ö	
ke;s	njls'	fuh	iïmQr®K	,l=Kq	Wmhd	.;	yels	fldgils'	bf.k	.ekSfï	°	kS;s"	kshu	wdY%s;j	
f.dvkef.k	m%ldYk	ms<sn|"	tajdfha	fh°ï	ms<sn|	ukd	wjfndaOhla	YsIHhd	úiska	we;s	lr	.;	hq;=	
h'	idudkH	fm<	mka;sfha	°	fujeks	fldgia	u`.yer	hk	isiqka	Wiia	fm<	mka;sfha	°	o	tajd	w;ayer	
±óu	is≥	lr	we;s	nj	fmkS	hhs'	w'fmd'i'^id'fm<&	bf.k	.;a	lreKq	u;	mokï	fkdù"	fujeks	
fldgia	uQ,sl	uQ,Or®u	u;	mokï	j	kej;	b.ekaùu	is≥	l<	hq;=	nj	fmkS	hhs'	

(b)(i) ys	myiq;dj 47%la	ù	we;'	kuq;a (b)(ii) °	th	35%la	yd (b)(iii) ° 29%la	f,i	wvq	ù	we;af;a	
uQ,Or®uhg	w∞<	Ndú;	fuka	u	m%dfhda.sl	j	tajd	Ndú;	fkdls¯u	ksid	t†fk∞	„ú;fha	ldr®hhkag	
±kqu	fh°ug	,efnk	w,am	jQ	yelshdj	ksid	h'	

(c)(i) ys	myiq;dj 37%la	fõ'	fuh	m%;sfrdaOl;dj	yd	>k;aj	rdYsh	ms<sn|	uQ,sl	±kqu	ms<sn|	uek	
nef,k	m%%Yakhls'	m%Odk;u	iQ;%	Ndú;	ls¯fuka	f;dr	j"	úoHq;h	ms<sn|	uQ,Or®u	.egÆ	fjk;a	
ixl,am	yd	iu.	iïnkaO	l<	úg	tajdg	idr®:l	j	uqyqK	°ug	YsIHhd	wiu;a	j	we;'	úoHq;fha	
uQ,Or®u	iy	>k;ajh	ms<sn|	±kqu	Ndú;lr	ms<s;=r	,nd.ekSug	fm<Uùu	lr	we;;a	 isiqkaf.a	
tu	yelshdj	wvq	uÜgul	nj;sk	nj	fmkS	hhs'	tla	tla	ixl,am	tl;=	lrk	,o	úIh	fldgia	
lsysmhlska	iukaú;	.egÆ	úi£ug	wh≥ïlrejka	mqyqKq	ls¯fï	jeo.;alu	fuhska	;yjqre	jk	w;r	
ixLHd	iqΩ	ls¯fï	yelshdj	jr®Okh	l<	yels	wNHdij,	isiqka	ksr;	lrúh	hq;=h'
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2.2.4 ˚˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
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m%Yak wxl

36%

17%

28% 28%
22%

76%

46%
42%

34%

66%

wksjdr®h	jHQQy.;	m%Yak	y;r	w;=˙ka	jeä	u	myiq;dj	olajkafka	m<uq	m%Yakhhs'	jHQQy.;	m%Yak	w;˙ka						
wvq	u	myiq;dj	olajkafka	fojk	m%Yakhhs'	B fldgfia	rpkd	m%Yak	w;˙ka	6 jk	m%Yakh	77% l	ms˙ila	
f;arE	w;r	myiq;dj	76% la	fõ'	tfukau	fuu	m%%Yakh	iuia;	m%%Yak	m;%%fhau	jeäu	myiq;djla	olajk	
m%%Yakh	o	fõ'	

C fldgfia	m%Yak	ridhk	úoHdjg	w∞<	fõ'	jeä	u	ms˙ila	f;dardf.k	we;s	m%Yakh	7 jqj;a	fuu	m%Yakfha	
myiq;dj	46% la	muK	ù	we;'	8 jk	m%Yakfha	myiq;dj	42% la	jqj;a	th	f;arE	isiq	ms˙i	29%la	úh'	

9 iy	10 m%Yak	fN!;sl	úoHdj	úIh	fldgig	w∞<	jk	w;r	jeäu	ms˙ila	9 jk	m%Yakh	f;dard	f.k	we;s	
w;r	myiq;dj	34%la	fõ'	10 jk	m%Yakh	f;arE	ms˙i	32%la	jqj;a	tys	myiq;dj	66%la	úh'			 

 

w'fmd'i'^W'fm<&	 úNd.fha	 ;dCIKfõoh	
i|yd	úoHdj	II m%Yak	m;%h	ie,l+	úg	ta	ta	
úIh	fCIa;%	i|yd	myiq;dj	my;	m˙†	fõ'

„j	úoHdj		 36%
ridhk	úoHdj	 25% 

fN!;sl	úoHdj	 28% 

.◊;h	 35% 

;dCIKfõoh	i|yd	úoHdj	II	m%Yak	m;%fha	
ridhk	 úoHdj	 fldgia	 i|yd	 myiq;dj	
25%la	 fõ'	 iuia;	 II	 m%Yak	 m;%fha	 u	
wvqu	 myiq;djla	 fmkajkafka	 fuu	 úIh	
fCIa;%hhs'	II	m%Yak	m;%fha	iuia;	myiq;dj	
31%la	muK	fõ'
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 ˚˚˚  fldgi 

3'0 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq yd fhdackd (

3'1' ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq (

 

 fmd≥ Wmfoia (

*
	 m%Yak	 m;%fha	 we;s	 uQ,sl	 Wmfoia	 lshjd	 fyd¢ka	 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"	fldmuK	,l=Kq	,efí	o"	hk	lreKq	ms<sn|	j	ie,ls,su;a	úh	
hq;=	w;r	m%Yak	fyd¢ka	lshjd	ksrjq,a	wjfndaOhla	we;s	lr	f.k	m%Yak	f;dard	.;	hq;=	h'

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

meye†,s	j	tla	l;sr	,l=Kla	muKla	fh†h	hq;=	h'

*
	 ˚˚	m;%fha	m%Yakj,g	ms<s;=re	iemhSfï	°	ieu	m%Odk	m%Yakhla	u	wÆ;a	msgqjlska	wdrïN	l<	

hq;=	h'

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

*
	 wh≥ïlref.a	úNd.	wxlh	ieu	msgqjl	u	w∞<	ia:dkfha	,súh	hq;=	h'

*
	 m%Yak	wxl	yd	wkqfldgia	ksjer†	j	,súh	hq;=	h'

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

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

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

hq;=	h'

*
 II jk	m%Yak	m;%hg	ms<s;=re	,sùfï	°	m%Odk	m%Yakh	hgf;a	we;s	wkqfldgia	ish,a,	fyd¢ka	

lshjd	n,d	tla	tla	wkqfldgig	w∞<	b,lal	.;	ms<s;=r	muKla	,súh	hq;=	h'

*
	 .egÆj,g	ms<s;=re	iemhSfï	°	we;s	ld,h	ksis	m˙†	l<ukdlrKh	lr	.ekSug	j.	n,d	

.;	hq;=	h'

*
	 ms<s;=re	,sùfï	°	r;="	oï	iy	fld<	mdg	mEka	Ndú;	ls¯fuka	je<lsh	hq;=	h'

*
	 ms<s;=re	 ,sùug	 ,eî	 we;s	 ld,h	 wjidk	 ùug	 wdikak	 nj	 ye`.fjk	 iSkqj	 kdoùu;a	
	 iu`.	u	ms<s;=re	m;%	ish,a,	ksis	f,i	wuqKd	ms<sfh,	lr	.;	hq;=	h'	

*
	 jvd;a	 u	 M,∞hS	 f,i	ld,h	l<ukdlrKh	lr	.kq	 ms◊i"	 myiq	 m%Yakj,g	m<uqj	 o	

≥Ialr;dfjka	jeä	hehs	yef`.k	m%Yakj,g	o	miqj	o	ms<s;=re	iemhSu"	°	we;s	wkqms<sfj<	
wkqj	m%Yakj,g	ms<s;=re	iemhSug	jvd	fhda.H	fõ'
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 úfYaI Wmfoia (

*
	 jHQy.;	rpkd	jr®.fha	m%Yak	ish,a,	u	wksjdr®h	m%Yak	fõ'	tajdg	wksjdr®hfhka	u	

ms<s;=re	iemhsh	hq;=hs'	

*
	 w∞<	wjia:dj,	°	ksjer†	tall	Ndú;	l<	hq;=hs'	

*
	 .Kkh	ls¯ïj,°	wjia:dkql+,	j	tall	m˙jr®;kh	lr	.Kkh	ls¯ï	is≥	l<	hq;=hs'	
	 ^W∞	(	nm ;sfnk	úg	mj,g	yerùu&

*
	 ridhksl	.Kkh	ls¯ïj,	°	iafgdhslsfhdñ;sl	ix.=Klh	ms<sn|	j	ie,ls,su;a	úh	

hq;=hs'

*
	 ridhksl	iólrK	,súh	hq;=	wjia:dj,	°	tajd	;=,s;	lr	±laúh	hq;=hs'

*
	 ffcjdKqj,	jHQy	we°fï°	meye†,s	nj	ms<sn|	j	ie,ls,su;a	úh	hq;=hs'	
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3'2' bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

*
	 m%dfhda.sl	ls%hdldrlï	wdY%fhka	úuik	,o	.egÆj,g	ms<s;=re	iemhSu	idudkHfhka	
≥r®j,	h'	fï	bf.kqï	-	b.ekaùï	ls%hdj,sfha	°	m%dfhda.sl	ls%hdldrlïj,	fhoùu;a	ta	
wdY%s;	j	wNHdij,	fhoùu;a	jvd	fhda.H	nj	wjOdrKh	flfr®'		

*
	 kj	úIh	ksr®foaYhg	wÆ;ska	tl;=	jQ	úIh	fldgia	flfrys	o	isiqkaf.a	wjOdkh	fhduq	
lrúh	hq;=	h'				

*
	 ;dCIKfõoh	i|yd	úoHdj	hkq	úIh	lsysmhl	ixl,khls'	yqfola	ixl,am	lg	mdvï	
lr	u;l	;nd.ekSfuka	muKla	fuh	idr®:l	j	ye≤˙h	fkdyels	h'	W.;a	ixl,am	WÑ;	
ia:dkj,	°	Ndú;	lr	.egÆ	úi£fï	yelshdj	jr®Okh	lr.;	hq;=	u	fõ'	

*
	 ;dCIKfõoh	i|yd	úoHdj	hgf;a	m%dfhda.sl	l%shdldrlï	yd	m¯CIK	ie,iqï	lr	we;af;a	
yiqre	fl!Y,H	jr®Okh	lr	.ekSug	muKla	fkdj"	m%dfhda.sl	j	,nd	.kakd	ks¯CIK	
mdGdxl	mka;s	ldurfha	°	W.;a	isoaOdka;	iu.	iïnkaO	lr	w∞<	ks.ukj,g	t<öug	
we;s	yelshdjka	o	jr®Okh	lr	.ekSu	i|yd	h'	fïksid	m%dfhda.sl	m¯CIK	i|yd	jeä	
wjOdkhla	fhduq	ls¯ug	isiqka	fuka	u	.=rejreka	o	lghq;=	l<	hq;=	h'				

*
	 ;dCIKfõoh	i|yd	úoHdj	hk	úIh	ksr®foaYfha	tall	fndfyda	≥rg	tlsfkl	yd	iïnkaO	
fõ'	fï	ksid	lsishï	tallhla	wOHhkh	ls¯fuka	miq	tys	iuia;h	ms<sn|	idrdxYhla	
isiqka	;=<	jr®Okh	úh	hq;=	h'				

*
	 fN!;sl	 úoHdj	 yd	 .◊;h	 fldgia	 yd	 ixl,am	 ksjer†	 j	 wjfndaO	 lr.;a;	 o	 iqΩ							
ls¯fï	°	olajk	≥r®j,;d	ksid	fm<	b;d	fyd|	m%;sM,	iys;	isiqkaf.a	mjd	.◊;	±kqu	
jr®Okh	lrùfï	wjYH;djla	olakg	,efí'	.◊;	lr®u	iqΩ	ls¯fï	myiq	yd	flá	l%u	
Ndú;	ls¯u	yd	,>q.Kl	fmd;a	Ndú;hg	yqre	ls¯u	wd†h	fï	i|yd	fhd∞	.;	yels	h'			

*
	 bf.kqï	-	b.ekaùï	l%shdj,sfha	°	úIh	lreKq	foaYkhla	f,i	b†˙m;a	ls¯u	fjkqjg	
isiqka	iu.	idlÉPd	udr®.fhka	b†˙m;a	ls¯u	jeo.;a	h'	tu	úIh	lreKq	m%dfhda.sl	j	
Ndú;	 lrk	 wdldrh;a	 iudk	 wjia:djkag	 fh°fuka	 .egÆ	 úi|k	 wdldrh;a	 ms<sn|	
mqyqKqjla	isiqkag	†h	hq;=	h'			

*
	 úIh	lreKq	úYaf,aIKh	ls¯fuka	yd	ixYaf,aIKh	ls¯fuka	.egÆ	úiok	wdldrh	ms<sn|	
mqyqKqjla	,nd°u	iq≥iq	h'				

*
	 úfYaIfhka	úIh	ksr®foaYfha	fN!;sl	úoHdj	tallj,	idOk	uÜgu	idfmaCI	j	wvq	neúka"	
úIh	ksr®foaY	wdjrKh	ls¯fï	°	fuka	u	bf.kqï	b.ekaùï	l%shdj,sfha	°	o	ta	ms<sn|	jeä	
wjOdkhla	fhduq	ls¯u	wjYH	fõ'	
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