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2.1.2   ˚  m%YAk m;%h
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2.1.3 ˚ m%Yak 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' ''''''''' 21' ''''''''' 

 02' '''''''''  22' '''''''''  

  03' '''''''''  23' '''''''''  

  04' '''''''''  24' '''''''''  

  05' '''''''''  25' '''''''''  

 06' '''''''''  26' '''''''''  

 07' '''''''''  27' '''''''''  

 08' '''''''''  28' '''''''''  

 09' '''''''''  29' '''''''''  

 10' '''''''''  30' ''''''''' 

 11' '''''''''  31' '''''''''

 12' '''''''''  32' '''''''''

 13' '''''''''  33' '''''''''

 14' ''''''''' 34' '''''''''

 15' '''''''''  35' '''''''''

 16' '''''''''  36' '''''''''

 17' '''''''''  37' '''''''''

 18' '''''''''  38' '''''''''

 19' '''''''''  39' '''''''''

 20' '''''''''  40' '''''''''

3

1

2

1

3

3

1

2

4

2

3

1

2

2

2

3

1

4

4

3

1

3

2

2

4

1

1

4

3

1

3

4

4

1

4

2

2

3

3

2
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2.1.4 ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| ks¯CIK ^úIh fCIa;%h wkqj& (
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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

1 1 79% 7% 11% 3%
2 3 9% 7% 76% 8%
3 2 10% 63% 12% 15%
4 2 11% 52% 21% 16%
5 4 4% 8% 26% 62%
6 1 50% 23% 11% 16%
7 1 29% 17% 42% 12%
8 4 5% 3% 15% 77%
9 3 7% 26% 59% 8%

10 1 17% 13% 40% 30%
11 3 25% 23% 43% 9%
12 4 8% 29% 8% 55%
13 4 16% 18% 18% 48%
14 1 40% 17% 22% 21%
15 4 15% 16% 28% 41%
16 2 13% 42% 10% 35%
17 2 27% 37% 11% 25%
18 3 22% 23% 43% 12%
19 3 10% 22% 59% 9%
20 2 22% 48% 21% 9%
21 3 20% 20% 47% 13%
22 1 31% 27% 26% 16%
23 2 8% 53% 16% 23%
24 1 36% 11% 25% 28%
25 3 11% 29% 45% 15%
26 3 19% 19% 33% 29%
27 1 41% 36% 9% 14%
28 2 16% 45% 20% 19%
29 4 24% 9% 7% 60%
30 2 13% 47% 22% 18%
31 3 26% 11% 56% 7%
32 1 43% 26% 19% 12%
33 2 19% 36% 25% 20%
34 2 17% 31% 22% 30%
35 2 6% 83% 7% 4%
36 3 13% 13% 51% 23%
37 1 57% 25% 7% 11%
38 4 29% 17% 16% 38%
39 4 10% 12% 17% 61%
40 3 18% 19% 42% 21%

* tla	tla	m%Yakh	hgf;a	ksjer†	jrKh	f;dard	we;s	YsIH	m%;sY;h	w∫re	lr	olajd	we;'
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2.1.6   ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

 „j	úoHd	fCIa;%%fha	m%%Yak	w;˙ka	1, 2, 3, 4, 5, 6, 8, 9, 12 hk m%%Yak i|yd 50%g	jeä	myiq;djla	
olajd we;' 7, 10, 11 hk m%%Yak i|yd 50%	jvd	wvq	myiq;djla	olajd	;sfí'	80%	blaujQQ	myiq;djla	
„j	úoHdj	lsis∫	m%%Yakhla	i|yd	olajd	ke;'	

 1	jk	m%%Yak	m;%%fha	myiq;dj	jeäu	m%%Yakh	1 jk m%%Yakh jk w;r" 79%l	muK	ms˙ila	
thg	ksjer†	ms<s;=re	imhd	we;'	fuu	m%%Yakfha	°	îc	yg.kakd	wmqIam	Ydl	y∫kd.ekSu	wfmaCId	
lr we;' 

 5	jk	m%%Yakfha	ksjer†	jrKh	jk	4	f;dard	we;s	ms˙i	62%la jk w;r 26%lau	jer†	
jrKhla	 jQQ	 3	 jk	jrKh	f;dard	 we;'	m˙jyk	l%%u	ms<sn|	b.ekaùfï	 °	WodyrK	iys;j	yd	
m%%dfhda.sl	l%%shdldrlï	weiq˙ka	tajd	w;r	fjki	meye†,s	jk	f,i	mdvï	ie,iqï	lr	.;	hq;=h'		

  7 jk m%%Yakfha myiq;dj 29%ls'	á%%maiSka	yd	fmmaiSka	folu	fm%%daàk	„r®K	tkaihsu	fõ'	
w.akHdYfhka	i%%djh	jk	fm%%daàk	„r®K	tkaihsu	á%%maiska	nj	f;dard	we;s	ms˙i	29%ls' 42%lau 
f;dard we;af;a 3 jk	jrKhhs'	tkï	fm%%daàk	„r®K	tkaihsu	y∫kd	.;a;o	jeä	ms˙ilg	á%%maiSka	
tkaihsuh	i%%djh	jk	ia:dk	y∫kd	.ekSug	wmyiq	ù	we;s	nj	fmfka'	tneúka	tjeks	úIh	fldgia	
b.ekaùfï	°	„r®K	tkaihsu"	i%%djh	jk	wjhjh	yd	tkaihsuh	l%%shdlrk	wdydr	m%%fNaoh	wd†h	
j.=.; lr b.ekaùfuka úIh lreKq wjOdrKh ls¯u myiq fõ'  

 9 jk m%%Yakfha myiq;dj 59%ls' kuq;a 26%la f;dard we;af;a 2 jrKhhs' tneúka ksfrda.S 
weil	 ldph	 u.ska	 m%%;sìïn	 idokqfha	 oDIaGßú;dkh	 u;	 nj;a"	 oDIaGß	 wdndOj,°	 m%%;sìïnh	
oDIaGßú;dkh	u;g	.ekSu	i|yd	ldp	Ndú;d	lrk	nj;a	meye†,sj	b.ekaúh	hq;=h'		

	 wvqu	myiq;dj	we;s	m%%Yakh	10 jk m%%Yakhhs' tys myiq;dj 17%ls'	fuys	ksjer†	jrKh							
1 jqj o 40%la 3 jrKh o 30%la 4 jrKh o f;dard we;' 'X' jr®Kfoayfha msysá cdk u.ska f.k 
hk wdndO ,sx. m%%;snoaO wdndO nj;a mqf;l=g 'X' jr®Kfoay ,efnkqfha ujlf.ka muKla nj;a 
frda.S	ujlg	,efnk	ishÆ	ms˙ñ	orejka	frda.S	jk	nj;a	meye†,s	jk	fia	b.ekaúh	hq;=h'	wjYH	
wjia:dj,°	m%%fõ◊l	igyka	Ndú;	l<	hq;=h'	

 11	jk	m%%Yakfha	ksjer†	jrKh	3 jk jrKhhs' tys myiq;dj 43%ls' kuq;a 1 jrKh yd   
2	jrKh	f;dard	we;s	ms˙i	ms<sfj<ska	25% yd 23%la	fõ'	uD≥ia:r	yd	oDVia:r	hk	mgl	jr®.	
wOHhkh	i|yd	fhdod.kakd	Ydl	fldgia	y∫kd	.ekSu	fuu	m%%Yakfha	wruqK	ù	we;'	wOHhkh	
i|yd	fhdod.;a	mglj,g	wu;rj	tu	mgl	wvx.=	Ydl	fldgia	ms<sn|	j	wjOdrKh	l<	hq;=h' 

 12	 jk	 m%%Yakfha	 ksjer†	 jrKh	 jk	 4 f;dard	 we;s	 ms˙i	 55%ls' 29% f;dard we;af;a                
2	jrKhhs'	fuys°	iajhxisoaO	ckkjdoh	yd	iajNdúl	jrK	jdoh	w;r	fjki	meye†,s	fkdùu	
ksid 2 jrKh f;dard we;s nj fmfka'

 m%%Yak wxl 13 isg 24	olajd	m%%Yak	ridhk	úoHdj	fCIa;%%h	weiq˙ka	ilia	lr	;sfí'	fuu	
m%%Yak	w;˙ka	19 yd 23 hk m%%Yak muKla myiq;dj 50%g	jvd	jeäh'	13, 14, 15, 16, 17, 18, 20, 21, 
22 yd 24 m%%Yakj, myiq;dj 50%g	jvd	wvq	fõ'

 14	 jk	 m%%Yakfha	 ksjer†	 jrKh	 1	 jqjo	 th	 f;arE	 ms˙i	 40%ls' 3 yd 4 jrK f;dard 
we;s	 ms˙i	 ms<sfj,ska	 22% yd 21%	 ne.sks'	 fuys°	 Tlaiscka	 jdhqj	 /ia	 ls¯ug	 úoHd.drfha	 
flfrk	 m¯CIK	 wdY%%s;	 wjfndaOh	 úuid	 we;'	 tneúka	 bf.kqï	 b.ekaùï	 l%%shdj,sfha	 °	 
m%%dfhda.sl	 l%%shdldrlï	 iys;j	 fuu	 mdvu	 b.ekaúh	 hq;=h'	 YsIHhskag	 tu	 l%%shdldrlï	 ls¯ug	
wjia:dj	,efnk	weiq˙ka	mdvu	ie,iqï	ls¯u	;=<ska	fuu	≥r®j,;d	u`.yrjd	.;	yelshs' 
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 15	 jk	 m%%Yakfha	 ksjer†	 jrKh	 4 jqjo" 28%u f;dard we;af;a 3	 jk	 jrKhhs'	 fuys°	
ixhqc;dj	weiq˙ka	uQQ,øjH	msysá	ldKavh	fidhd	.ekSu	yd	bf,lafg%%dak	úkHdih	,sùu	ms<sn|		
±kqu	úuiSug	,la	lr	we;'	uQQ,øjH	ixfhda.	iE°fï	°	bf,lafg%%dak	yqjudre	jk	wdldrh	yd	
iQQ;%%hla	weiq˙ka	ixhqc;dj	ksr®Kh	lrk	wdldrh	ms<sn|j;a	isiqka	;=<	we;s	±kqu	yd	wjfndaOh	
ms<sn|	iEySulg	m;aùulg	fkdyel'	b.ekaùfï	°	úúO	wdlD;s"	rEm	igyka	wd°	bf.kqï	wdOdrl	
Ndú;fhka	 bf,lafg%%dak	 yqjudre	 jk	 wdldrh	 ms<sn|j	ksis	 wjfndaOhla	 ,nd	 °u	 yd	 ta	 wdY%%s%%;	
wNHdi	lrùu	is≥	ls¯u	u.ska	fuu	wvqmdvq	u`.yrjd	.;	yelsh'	

 16	jk	m%%Yakfha	ksjer†	jrKh	42% f;dark úg 35%l	ms˙ila	jer†	jrKhla	jQQ	4 jk 
jrKh	f;dard	we;'	ksjer†	ridhksl	ixfhda.	ms<sn|	±kqu	uolu	fuhg	fya;=jhs'	CO2 jdhqj 
yqkq	†hr	;=<ska	nqnq,kh	l<	úg	ls˙	meyehg	yefrk	nj	oek	isáh	o"	yqkq	†hr	hkq	Ca(OH)2 nj 
jgydf.k	fkdue;'	tneúka	bf.kqï	b.ekaùu	l%%shdj,sh	ie,iqï	ls¯fï	°	ridhksl	kdu	fukau	
tajdfha	iQQ;%%	ksjer†j	.=rejrhd	úiska	lΩ	,E,af,a	,sùu	yd	isiqka	,jd	iQQ;%%	,sùu	o"	lrúh	hq;=h'

 17	jk	m%%Yakfha	ksjer†	jrKh	jQQ	2 jrKh 37%	f;dark	úg	jer†	jrK	jQQ	1 jrKh      
27% la o 4 jrKh 25%	la	o	f;dard	we;'	tys°	Zn	;yvqj	msglrk	bf,lafg%%dak	ndysr	m˙m:h	
Tiafia Cu	;yvqj	fj;g	.uka	lrk	nj;a	thg	úreoaO	†Ydjg	iïu;	Odrdj	.,k	nj;a	meye†,s	
l< hq;=h' tu.ska Cu Ok w.%%h f,i;a Zn Rk w.%%h f,i;a l%%shdlrk nj wjfndaO lrúh hq;=h' 

 18	jk	m%%Yakfha	o	ksjer†	3 jk jrKhhs' tys myiq;dj 43%ls' kuq;a 1 yd 2 jrK f;dard 
we;s	 ms˙i	ms<sfj,ska	 22% yd 23%ls'	 fldaIfha	 wefkdavh	wi,	TlaislrKh	is≥jk	njo	tys°	
bf,lafg%%dak msglrk nj;a wjOdrKh l< hq;=h' 

 19 jk m%%Yakfha myiq;dj 59%ls'	tys	ksjer†	jrKh	3 jk jrKhhs' kuq;a 2 jrKh f;dard 
we;s	ms˙i	22%ls'	uQQ,øjH	ms<sn|j	bf.kqï	b.ekaùï	l%%shdj,sh	ie,iqï	lrkúg	tajdfha	ksor®Yl	
fmkaùu	fukau	,CIK"	tajdfha	Ndú;	wd†h	idlÉPd	ls¯u	l<	hq;=hs'	túg	u;lfha	/£u	jeäjkq	
we;' 

 20	jk	m%%Yakh	b;d	ir,	l%%shdldrlula	weiq˙ka	wid	we;'	,sÜuia	Ndú;h	weiq˙ka	wid	we;s	
tys	ksjer†	jrKh	jQQ	2 jk jrKfha myiq;dj 48%ls' kuq;a 1 yd 3	jrK	f;dard	we;s	ms˙i	22% 
yd 21%ls'	,sÜuia	wdï,sl	yd	NdIañl	;;ajj,°	olajk	jr®K	úmr®hdih	;yjqre	jk	f,i	bf.kqï	
l%%shdj,sh ie,iqï l< hq;=h' 

 21 yd 22 m%%Yakj, myiq;dj o 50%lg	jvd	wvq	w.hl	mj;S'	m%%;sl%%shdjl	;dm	úmr®hdi	
ms<sn|	±kqu	úuiSug	,la	lr	we;'	fujeks	.egΩ	úi£ug	wjia:dj	,nd	°	tys	°	isiqkaf.a	wvq	mdvq	
fmkajd	†h	hq;=h'	;dm	odhl	yd	;dm	wjfYdaIl	m%%;sl%%shdj,°	Yla;s	igyfkys	M,	yd	m%%;s	l%%shd	
ksjer†j	ia:dk.;	fldg	Yla;s	igyk	w¢k	wdldrh	ms<sn|j	meye†<s	wjfndaOhla	isiqkag	,nd	
†h	hq;=h'	

 24 jk m%%Yakfha 1	jrKh	ksjer†	h'	tys	myiq;dj	36%ls' kuq;a 3 yd 4 jrK f;dard we;s 
ms˙i	ms<sfj,ska	25% yd 28%ls' c,fha iqfmdaIK ;;a;ajh ms<sn| ±kqu úuiSug ,la lr we;' 
fuu	úIh	fldgia	bf.kqï	b.ekaùï	l%%shdj,sfha	°	iqfmdaIKh	jQQ	c,dYhla	lrd	isiqka	/f.k	hdu	
fyda	wju	jYfhka	tjka	c,	kshe†hla	mx;s	ldurhg	/f.k	ú;a	l%%shdldrlï	is≥	ls¯u	;=<ska	jvd	
myiqfjka úIh lreKq wjfndaO lrúh yelsh'

 
 m%%Yak wxl 25 isg 36 olajd	fN!;sl	úoHdj	úIh	fCIa;%%hg	wh;a	fõ'	
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 tys m%%Yak wxl 31, 35 yd 50%g	jvd	jeä	myiq;djla	fmkajhs'	m%%Yak	wxl	25, 26, 27, 28, 30, 
32, 33, 34 hk m%%Yakj, myiq;dj 50%g	jvd	wvqh'	

 25	jk	m%%Yakfhys	ksjer†	3 jk jrKhhs' tys myiq;dj 45%ls' kuq;a 2 jrKh f;dard we;s 
ms˙i	29%ls'	fuys°	fi,aishia	WIaK;aj	w.h	fl,aúka	m˙udKhg	yerùu	ms<sn|j	±kqu	úuid	
we;'	fuys°	tu	m˙jr®;k	lrk	wdldrh	ms<sn|	wNHdi	lrùh	hq;=h'

 26	 jeks	 m%Yakh	 i|yd	ksjer†	 jrKh	 3 jk w;r tys myiq;dj 33% ls' fuys 4 jk      
jrKh	 o	ksjer†	 jrKh	f,i	isiqkajeä	 ms˙ila	 (29%)  f;dard we;' wr®O ikakdhl ud;%%Kh 
.ekaùu	ms<sn|	±kqu	fuu	m%Yakfhka	úuid	we;'	wr®O	ikakdhl	uQ,øjH	ms<sn|	±kqu;a	n jr®.h 
idod	 .ekSug	 ud;%%Kh	 l<	 hq;=	 uQ,øjHhla	 fjkalr	 y∫kd	 .ekSug	 we;s	 wmyiq	 nj;a	 fuys†	
ks¯ÈKh	fõ'	n	jr®.fha	wr®O	ikakdhl	id∞	.ekSug	wr®O	ikakdhl	uQQ,øjHhg	wdjr®;s;d	j.=fõ	
miajk	ldKavfha	msysá	kï	lrk	,o	P  jeks	uQ,øjHhla	 ^bf,fg%dak	w;s˙la;hla	we;sjk	m˙†&	
ud;%%Kh i|yd f;dard.; hq;= nj wjOdrKh l< hq;=h'

 27 jk m%%Yakfha 1 jrKh	ksjer†	jrKhhs'	tys	myiq;dj	41%ls' kuq;a 2 jrKh f;dard we;s 
ms˙i	36%ls' fuu m%%dfhda.sl l%%shdldrlï .=re wdor®Yk muKla fkdj isiqkag w;a±lSï ,nd.; 
yelsjk fia l%%shdldrlu ie,iqï l< hq;=h' tu.ska úr, udOHfha m;k fldaKh fjkiaùu wkqj 
.yk;r	udOHfha	m;k	fldaKh	fjkiajk	wdldrh	ms<sn|	w;a±lSï	,nd†h	hq;=h'

 28 jk	m%%Yakfha	ksjer†	 2 jrKhhs' kuq;a 20% jer†	jrKhla	jQQ	 3 jrKh f;dard we;' 
ix.Dys;	m˙m:hl	w.%%	wjlrKh	ls¯u	l%%shdldrlï	wdY%%s;j	mdvï	ie,iqï	ilia	ls¯ug	.=reNj;=ka	
fhduq ùu jeo.;a h'

 29 jk	m%%Yakfha	ksjer†	jrKh	60%lau f;dard we;;a 24%la 1 jrKh	f;dard	we;'	m˙udj	
yd >k;ajh hk rdYSka okakd úg ialkaOh fiùu ms<sn| ±kqu úuiqug Ndckh lr we;' fujeks 
úIhh	fldgia	úi£ug	u`.fmkaùu	i|yd	bf.kqï	b.ekaùï	l%%shdj,sh	.egÆj,g	fhduq	jk	fia	
ie,iqï l< hq;=hs' 

 31 jk	m%%Yakfha	øjhl	.eUqr	jeäjk	úg	mSvkh	ms<sn|	±kqu	úuiSug	Ndckh	lr	we;'	
øjfha	.eUqr	jeäjk	úg	mSvkh	jeäjk	nj	±k	isá	ms˙i	56%ls' kuq;a 26%la u f;dard we;af;a 
1 jrKhhs' l%%shdldrlï mdol úIh fldgia i|yd wksjdr®hfhkau l%%shdldrlï ls¯ug orejkag 
wjia:dj	,efnk	m˙†	.=reNj;d	úiska	mdvï	ie,iqï	ilia	l<	hq;=hs'	fuys°	øjhl	mSvkh	flfrys	
n,mdk	idOl	iy	n∫kaj,	yevh	øj	mSvkh	i|yd	n,mEula	we;s	fkdlrk	nj	wjOdrKh	l<	
hq;=hs' 

 32 jk m%%Yakfha 1 jrKh	ksjer†	jqjo	th	f;dard	we;af;a	43%l	ms˙ila	mu◊'	26%lau 
f;dard	we;af;a	jer†	jrKhla	jQQ	2 jrKhhs'	fuys°	lreKq	folla	úuiSu	ksid	wkqms<sfj<	ms<sn|j	
.egÆ	iy.;	ùu	fuu	;;a;ajhg	fya;=	ù	we;'	tu	ksid	mx;s	ldurfha	°	fujeks	.egÆ	yuqjk	
fia	we.hSï	l%%shdj,sh	ilia	ls¯u	;=<ska	fuu	;;a;ajhka	ksjer†	lr	.;	yels	jkq	we;'	

 33 jk m%%Yakfha ir, hka;%% ms<sn| ±kqu úuiSug Ndckh lr we;' l;=r wh;ajk ,Sjr 
.kh		yd	ir,	hka;%%hl	hdka;%%	jdish	fidhk	wdldrh	±k	fkdisá	ms˙i	64%la ;rï b;d úYd, 
w.hls'	;ks	lmamshlska	ldr®hhla	ls¯fï	°	tys	m%%fõ.	wkqmd;h	1 nj	±k	isá	ms˙i	36%ls' fN!;sl 
úoHdfõ	fujeks	ir,	úIh	fldgia	i|yd	ir,	WmlrK	yd	ksjer†	rEm	igyka	wdY%%s;j	mdvï	
ie,iqï	ilia	ls¯u	u.ska	fuu	.egÆ	iy.;	;;a;ajh	u`.yrjd	.;	yel'	

 34	jeks	m%Yakfha	ksjer†	jrKh	2 jk w;r tys myiq;dj 31% ls'	ksjer†	jrKh	f,i						
3 yd 4	jeks	jrK	f;dard	we;s	isiqka	ms˙i	52% ls'
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	 fuys°	fY%a◊.;	iy	iudka;r	.;	m%;sfrdaO	iïnkaO	lr	we;s	m˙m:hl	m%;sfrdaOfha	w.%	
w;r	úNj	wka;rh	tkï	úNj	fn≥u	ms<sn|j	ksjer†j	wjfndaO	lr	fkdue;s	nj	ks¯ÈKh	fõ'	

 fuys	°	fY%a◊.;	iy	iudka;r	.;	m%;sfrdaO	wvx.=	m˙m:j,	úúO	fldgiaj,g	úNjh	fn°	
hk wdldrh ms<sn| j wNHdi u.ska isiqkaf.a ±kqu jr®Okh l< hq;=h' 

 36 jk	m%%Yakfha	o	ksjer†	3 jk	jrKhhs'	th	f;dard	we;s	ms˙i	51%ls' kuq;a 23% f;dard 
we;af;a	jer†	jrKhla	jQQ	4 jrKhhs' .Kkh ls¯u wmyiq ù we;s nj fmfka' tneúka fujeks 
.egÆ	jeämqr	mx;s	ldurh	;=<	°	úi£ug	wjia:dj	,nd	†h	hq;=hs'		

 37 jk	m%%Yakfhys	ksjer†	jrKh	 1 jrKhhs' tys myiq;dj 57%ls' kuq;a 2 jk jrKh 
f;dard	we;s	ms˙i	25%ls'	<uhska	f;dr;=re	;dCIKh	jeks	fjk;a	fCIa;%%	ms<sn|	j	±kqu	wvqnj	
fmkS hhs' úIhg wu;rj w;sfr®l fmd;am;a lshùug;a isiqka fhduq l< hq;=hs' ta i|yd mx;s 
mqia;ld,"	mqia;ld,h	Ndú;d	ls¯ug	wjia:dj	i,id	°u	wd†h	mx;s	Ndr	.=reNj;=ka	úiska	is≥	l<	
hq;=hs'

	 fmd≥fõ	.;a	l,	„j	úoHdj	m%%Yak	12ka 7 lau 20%lg	jvd	jer†	tla	ms<s;=rla	f;dard	we;'	
th ridhk úoHdfõ m%%Yak 12ka 9ls'	fN!;sl	úoHdfõ	°	12ka 11ls'

 ld,Sk	is≥ùï	wdY%%s;j	m%%Yak	wxl	37, 38, 39, 40 m%%Yak ilia ù we;' tys m%%Yak wxl 37 yd 39 
m%%Yak 50%	blaujQQ	myiq;djla	we;s	w;r	m%%Yak	wxl	38 yd 40 myiq;dj 50%g	jvd	wvqh'				
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2'2   ˚˚  m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re   

 2'2'1   ˚˚  m%YAk m;%fha jHQyh

ld,h meh 03 ls' uqΩ ,l=Kq 60 ls'

fuu m%Yak m;%h A yd B jYfhka fldgia follska iukaú; fõ'

A fldgi − jHqy.; m%Yak 4lska	hqla;	w;r	ishÆ	u	m%Yakj,g m%Yak m;%fha u ms<s;=re 

iemhsh	hq;=	h'	m<uq	m%Yakh	„j	úoHdj"	ridhk	úoHdj	yd	fN!;sl	úoHdj 

hk	úIh	fldgiaj,ska	ifudaOdks;	j	ilia	jQjls'	wfkla	m%Yak	;=k	

„j	úoHdj"	ridhk	úoHdj	yd	fN!;sl	úoHdj	hk	fldgiaj,ska	ilia	ù	

we;' tla m%Yakhlg ,l=Kq 15	ne.ska	uqΩ	,l=Kq	60ls'

B fldgi − „j	 úoHdj"	 ridhk úoHdj yd fN!;sl úoHdj hk tla tla úIh 

fCIa;%fhka	m%Yak	fol	ne.ska	m%Yak	6la we;=<;a h' fïjdhska tla úIh 

fCIa;%hlska	wju	jYfhka	tla	m%Yakhla	ne.ska	f;dard	f.k	m%Yak	3lg 

ms<s;=re iemhsh hq;= h' tla m%Yakhlg ,l=Kq 20	ne.ska	uqΩ	,l=Kq	60ls'

  II	m;%h	i|yd	uqΩ	,l=Kq	 = 60  +  60     =   120

  II m;%fha wjika ,l=K = 120
2    = 60     
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2.2.2 ˚˚  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 ˚˚  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 

Ú ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2" 3" 4'1" 4'2' yd 4'3 weiqfrka 
b†˙m;a lr we;' m%Yakhg w∞< m%ia;dr fldgi ta ta m%Yakfha ks¯CIK yd ks.uk iu. 
olajd we;'

A fldgi - jHqy.; rpkd

1 m%Yakh i|yd wNsu;dr®:
 ÷ wdjr®;S	p,k	fjka	lr	y∫kd	.ekSfï	yelshdj	m¯CId	ls¯u' 
	 ÷	 fjr<dikak	m˙irfha	„j;a	jk	„ùka	wh;ajk	jxYh	y∫kd	.ekSu'
 ÷ Y%%S ,xldfõ fjr<dikak m%%foaYj,ska ,efnk	úúO	iïm;a	y∫kd	.ekSu	yd	tajdfha	Ndú;	

ms<sn|	±kqu	m¯CId	ls¯u'
	 ÷	 hdka;%%sl	;rx.	jr®.	y∫kd	.ekSfï	yelshdj	m¯CId	ls¯u'
 ÷ Wvql=re	f;rmqu	iïnkaO	ixl,am	yd	fh°ï	ms<sn|	wjfndaOh	we;s	±hs	m¯CId	ls¯u'
 ÷ id.rh	 yd	 ta	 wdikak	 m˙irh	 ¥IKh	 ùug	 n,mdk	 fya;=	 iy	 fjr<dikak	 m%%foaYh	

ixrCIKh	ls¯ug	.;	hq;=	l%%shdudr®.	ms<sn|	±kqu	m¯CId	ls¯u'	

1 m%Yakh

(,l=Kq 02)
wdf,dalh$ysret<sh$iQQr®hdf,dalh(01)

(,l=Kq 02)

iSf,kagfr®gd$ksvd˙hd(01)
wek,Svd	(01)

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

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

mq,auqfâ$;%%sl=Kdu,fhka	W;=re	m%foaYh$ks,dfõ,s$^.d,af,a&	lΩje,a,		 (,l=Kq 01)

;Ska;	lr®udka;h$lvodis	lr®udka;h$jr®Kl	ksIamdokh			 (,l=Kq 01)

^ú,Sk	fidaähï	laf,darhsâ$ú,Sk	NaCl&	úoHq;a	úÉf√ok	l%%uh				 (,l=Kq 01)

^fidaähï&	m%%;sl%%shdYS,S;dj	wêl	ùu$	il%%sh;d	fY%%a◊fha	by<ska	msysàu			(,l=Kq 01)

Ok(+) m%%Ndjr®;S ^p,kh&(01)
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;Sr®hla ;rx.   (,l=Kq 01)

(75 000 kg × 10 m s-2) = 750 000 (N)  
   fyda 

 = 7.5 × 105 (N) / 75 × 104 (N)   wjidk ms<s;=rg muKla   

   (,l=Kq 01)

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

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

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

..............................................................................................................................................kej úYd, l=yrhla iys;	j	m˙udj	úYd,	jk	fia	ilia	lr	we;'	(01)

kej	u;	l%%shdlrk	Wvql=re	f;rmqu$kej	u.ska	úia:dms;	c,fha	nr	kefõ	nrg	iudk	fõ' (01)

tu ksid kej c,fha mdfõ' 

  (,l=Kq 02)

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

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

* keõj,ska msgjk f;,a c,hg tl;= ùu'

* vhskuhsÜ	Ndú;fhka	uiqka	ue¯u'

* lr®udka;Yd,dj,ska msgjk wmú;%% c,h id.r c,hg tl;= ùu'

* laId,l	uqyq≥	c,hg	tla	ùu'

* lDIs ridhk øjH .x.d c,h Tiafia id.rhg tl;= ùu'

* fmd,s;ska$ma,diaála$le,sli,$i;aj	wmøjH	id.rh	wdY%%s;	m˙irhg	tla	ùu'

* fldr,a	mr	leãu'

* fjr<dikakfha	is≥	flfrk	wkjir	b†ls¯ï		

  jeks ms<s.; yels fya;= follg         (,l=Kq 02)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

* lfvd,dk	m˙irh	wdrCId	ls¯u	ms<sn|	j	±kqj;a	ls¯u'

* wl%%uj;a	b†ls¯ï	je<elaùu'

* wmú;%%	c,h	ms˙hï	fldg	uqodye¯u'

* fjr<drCIl	.,a	jeá	ne£u'

* .x	fudahj,ska	je,s	f.dv±óu	;ykï	ls¯u'

* fjr<	ixrCIK	wKmk;a	ksism˙†	l%%shd;aul	ls¯u'

* fjr<	ixrCIKh	ms<sn|	j	uyck;dj	±kqj;a	ls¯u'	

  jeks ms<s.; yels lreKlg         (,l=Kq 01)

uqΩ ,l=Kq 15
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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 99.5%l 

ms˙ils'	fuu	m%Yakh	i|yd ,l=Kq 15la ysñ fõ'
bka 0 - 3 m%dka;rfha 33%la o 
 4 - 7 m%dka;rfha 42%la o  
 8 - 11 m%dka;rfha 22%la o 
 12 - 15 m%dka;rfha 3%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 12g	jvd	,nd.;a	ms˙i	3%la jk 
w;r" ,l=Kq 3 fyda 3g	jvd	wvqfjka	,nd.;a	wh≥ïlrejka	
we;af;a 33%ls'

0 - 3 
33% 

4 - 7 
42% 

8 - 11 
22% 

12 - 15 
3% 

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

fuu m%Yakfha wkqfldgia 11la we;s w;r bka 
wkqfldgia 4l u myiq;dj 50%g	jeä	h'	myiq;dj	
wvq	u	wkqfldgi	 (ii)(b) fõ' th 5%ls' myiq;dj 
jeä	u	wkqfldgi	(vi)(a) fõ' th 65%ls' 

m
y
i
q;
dj
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61% 
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(i) (ii) (iii) (iv) (v) (vi) 

1 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

1 m%Yakfhys fldgia yd wkqfldgia 

(i)(a) fldgfia myiq;dj 36%ls'	rEmh	weiq˙ka	wdjr®;S	p,k	y`≥kd	.ekSfï	yelshdj	isiqkaf.ka	
úuid we;s kuq;a ta ms,sn`o wjfndaO lr .ekSu m%udKj;a uÜgul ke;' fmd,a .ia wdf,dalh foig 
keóu	Ok m%Ndjr®;S p,k	f,i	isiqka	y∫kd	f.k	ke;'	W;af;ach	foig	m%%;spdrh	is≥jk	úg	Ok	
p,k nj;a bka bj;g m%%;spdrh we;akï iDK p,k nj;a .=rejrhd úiska wjOdrKh l, hq;a;ls' 
W;af;ach	fjkqjg	m%Njh	jeks	jer†	ixl,amhla	orejka	;=<	we;'	iQr®hhd	m%Njhla	nj;a	bka	,nd	
.kakd	W;af;ach	f,i	wdf,dalh"	iQr®hdf,dalh	jeks	ms,s;=rla	wjYH	nj;a	W∞yrK	iu.	isiqkag		
wjfndaO  l< hq;=h'  

(b) uqyq≥	u,	iy	m;a;E	mKqjd	wh;a	jxYh	ms,sn`o	±kqu	úuiSula	lr	we;'	fuys	myiq;dj	61%ls' tla 
tla	i;ajhd	wh;a	jxYfha	fmd≥	,laaaaaIK	ms<sn`o	wjfndaOh	;j≥rg;a,nd	†h	hq;=h'	WodyrK	fhdod	
.ksñka	jxYfha	fmd≥	,laIK	wkqj	„úka	fjka	lr	.ekSfï	l=i,;dj	isiqka	;=<	we;s	l<	hq;=h'	

(ii)(a) Y%S ,xldfõ iajdNdúl iïm;a me;ss¯u ms<sn`o oekqu fuu fldgiska m¯laId flfr®' fuu 
fldgfia myiq;dj 21%ls' iajdNdúl iïm;a jHdma;sh ±lafjk YS% ,xld is;shula fmkajd kï lrk 
,o	Lksc	iïm;a	we;s	m%foaY	y`≥kd	.ekSug	isiqjd	;=<	l=i,;dj	we;s	l<	hq;=h'	

(ii)(b) fldgfia myiq;dj 5%ls'	iajdNdúl	iïm;a	fhd∞	is≥	lrk	Y%%s	,xldfõ	lr®udka;	ms<sn`o	fm<	
fmdf;a	oekqu	úuiSula	is≥	lr	we;'	.=rejrhd	úiska	kï	lrk	,o	Lksc	jr®.	b†˙m;a	fldg	ta	
wdYs%; ldr®udka; jr®. kï ls¯u i`oyd isiqka fhduq ls¯u u.ska myiq;d w.h by< kxjd .; yelsh'         
Y%%S ,xldjg wod,j úuiSu jeo.;a fõ'
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(iii)(a) fldgi i`oyd myiq;dj 29%la iy (iii)(b) fldgfia myiq;dj 18%	ls'	fidaähï	f,dayh	
ksiaidrKh	 lrk	 l%%uh	 ms<sn`oj	 fuys°	 úuid	 we;'	 fidaähï	 f,dayh	 ksiaidrKh	 i|yd	 ú,Sk	
fidaähï	 laf,darhsâ	 fhdod	 úoHq;a	 úÉf√ok	 l%%uh	 Ndú;d	 jk	 nj	 meye†,s	 l<	 hq;=hs'	 il%%sh;d	
fY%%a◊fha	K, Na, Ca jeks	 il%%sh;djfhka	 jeä	 f,day	ksiaidrKhg	úoHq;a	 úÉf√ok	l%%uh	Ndú;d	
lrk	nj	meye†,sj	wjfndaO	l<	hq;=hs'	fï	i|yd	il%%sh;d	fYa%%◊h	m%%or®Ykh	lr	tu	tla	tla	f,day	
ksiaidrK lrk l%%u fjka lr olajd mx;s ldurfha m%%or®Ykh ls¯fuka fuu úIh fldgia u;lfha 
/|ùu	fyd¢ka	l<	yelsh'		

(v)(a) fuys myiq;dj 44%ls'	jia;=jl	nr"	Wvql=re	f;rmqug	iudk	jk	wjia:dj	ms<sn|	oekqu	úuid	
we;'	Wvql=re	f;rmqu"	jia;=jla	mdfjk	úg	tys	nrg	iudk	nj	;yjqre	jQfha	kï	fyd`ohs"	ialkaOh	
yd	nr	hkak	rdYs	folla	nj;a	ialkaOh	.=rejc	;ajKfhka	.=K	ls˙fuka	nr	,nd	.;	hq;=	nj;a	
.=rejrhd	úiska	isiqkag	wjfndaO	l<	hq;=h'	Wvql=re	f;rmqu	iïnkaO	l%%shdldrlï	úoHd.drfha	°	
is≥ls¯ug	isiqkag	wjia:dj	,nd	°	wjfndaOh	;yjqre	l<	hq;=h'		
 
(v) (b) fuys myiq;d w.h 8% ls' úia;dms; ;r,fha nr iy jia;=fõ nr w;r iïnkaO;dj ms,sn`o 
úuiSula	is≥	lr	we;'	iïmQQr®K	jia;=j	u.ska úia:dmkh jk ;r,fha nr jia;=fõ nrg iudk jk 
úg	wr®O	f,i	.s,S	mdfjk	nj;a	wjfndaO	lr	†h	hq;=hs'		

2 m%Yakh i|yd wNsu;dr®:

÷ Ydlj,	W;aiafõokh	is≥jk	ia:dk	ms<sn|	±kqu	m¯CId	ls¯u'

÷ m%%dfhda.sl	m¯CIKj,ska	ks¯CIK	,nd.ekSfï	yelshdj	m¯CId	ls¯u'

÷ m˙ir	moaO;shl	isák	„ùkaf.a	fmdaIK	l%%u	y∫kd	.ekSfï	yelshdj	m¯CId	ls¯u'

÷ iaj	mrd.Kh	je<elaùug	Ydl	olajk	wkqjr®;k	ms<sn|	wjfndaOh	m¯CId	ls¯u'

÷ m˙ir	moaO;shl	isák	„ùka	wkqj"	mej;sh	yels	wdydr	odu	f.dvke.Sfï	yelshdj	m¯CId	ls¯u'

÷ ffcj	úúO;aj	ixrCIKh	ms<sn|	±kqu	m¯CId	ls¯u'

2 m%Yakh

A ys fmd,s;Ska wdjrKfha we;=<; ^mDIaGfha& jeä	øj$

c,	ìx≥	m%%udKhla	;sîu'	(01)
B ys fmd,s;Ska wdjrKfha we;=<; ^mDIaGfha&	wvq	øj$	c,	ìx≥	m%%udKhla	;sîu'	(01) /
B g	jvd	A ys	fmd,s;Ska	wdjrKfha	we;=<;	jeä	øj	ìx≥	m%%udKhla	;sîu' (02) 
  (,l=Kq 02)

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

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

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

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

mQQáld (,l=Kq 01)

jd	is≥re	W;aiafõokh	$	WÉpr®óh	W;aiafõokh	 (,l=Kq 01)

 B $	m;%%	rys;	wegjqu	 (,l=Kq 01)
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 Wv	yd	hg	mDIaGj,	;enQQ	fldfnda,aÜ

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

 laf,darhsâ	lvodisj,ska"	hg	mDIaGfha	;enQQ	lvodisfha	frdai	meyeh	jeäh'$	

hg	mDIaGfha	;enQQ	fldfnda,aÜ	laf,darhsâ	lvodish	m<uq	j	frdai	meye	.ekafõ'

   (,l=Kq 02)
.....................................................................................................................................

.....................................................................................................................................Ydl	m;%%hl	Wv	mDIaGhg	jvd	hg	mDIaGfhka	jeämqr	W;aiafõokh	is≥fõ$

m;%%fha	hg	mDIaGfha	jeä	mQQáld	ixLHdjla	we;'	 (,l=Kq 01).....................................................................................................................................

.....................................................................................................................................†rdm;ajk	fldgia	ixlSr®K	ixfhda.	ir,	ixfhda.	njg	m;a	lrñka$	úfhdackh	lrñka	

wjfYdaIKh	ls¯u	fyda	†rdm;ajk	fldgfhka$	tu	y;=	jeã	we;s	fldgfhka (,l=Kq 01).....................................................................................................................................

.....................................................................................................................................fhda.ndOl;dj$mqIamfha	fr®Kq	yd	l,xlh	tlsfklg	≥riaj	msysàu	 (,l=Kq 02)

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

.....................................................................................................................................†hfij,	 	f.dΩfn,a,d	  weál=l=,d     fyda  

´lsâ Ydl 	f.dΩfn,a,d	  weál=l=,d

 uq,a mqrel i|yd z.iZ ;snqK o y;rjk mqrel i|yd zkd.hdZ ;snqK o ,l=Kq fokak'
  (,l=Kq 02)
.....................................................................................................................................

f.dΩfn,a,d	 (,l=Kq 01)

ia:dkSh	ixrCIKh	 (,l=Kq 01)

uqΩ ,l=Kq 15

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

fo jk m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 
98.7%ls' fuu m%Yakhg ysñ ,l=Kq 15ls'
bka 0 - 3 m%dka;rfha 50%la o 
 4 - 7 m%dka;rfha 32%la o 
 8 - 11 m%dka;rfha 14%la o  
 12 - 15 m%dka;rfha 4%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg 4%l	ms˙ila	,l=Kq	12 fyda 12g	jvd	,nd	
we;s	w;r"	wh≥ïlrejkaf.ka	50%la u ,ndf.k we;af;a 
,l=Kq 3 fyda 3g	wvqfjks'

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

0 - 3 
50% 

4 - 7 
32% 

8 - 11 
14% 

12 - 15 
4% 
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28% 

52% 

25% 

41% 

13% 

22% 

59% 

10% 

43% 

53% 

22% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

(a) (b) (a) (b) 

(i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv) 

(A) (B) 

2 

fuu m%Yakfha wkqfldgia 11la we;s w;r 
bka fldgia 3l myiq;dj 50%g	jvd	jeä	h'	
myiq;dj	wvq	u	wkqfldgi	(B)(ii) jk w;r tys 
myiq;dj 10%ls' 

m
y
i
q;
dj

 

2 m%Yakfhys fldgia yd wkqfldgia 

(A) (B)

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

(A)(i) fldgi u.ska úuid we;af;a ir, úIh fldgila jqjo tys myiq;djh 28%la	jeks	wvq	uÜgul	
mj;S' 

Ydlhl	c,h	jdYamSNjkh	m;%%	l|	jeks	fldgia	yryd	is≥fõ'	th	>kSNjkh	ù	c,	ìka≥	iEfoa	
hk	woyi	isiqka	jgydf.k	ke;s	nj;a	m;%%	u.ska	W;aiafõokh	jeäfhka	is≥jk	nj;a	wjfndaO	lr		
f.k	ke;s	nj	fmfka'	m%%dfhda.sl	m¯CIK	u.ska	,nd.kakd	ks¯CIK	;=<ska	isiqkag	wjOdrKh	lr	
b.ekaúh hq;=h' m%%Yakh isiqkag f;areï f.dia ke;s nj fmfka'  

(iii) myiq;djh 25%ls'	Ydlfha	mQQáld	W;aiafõokh	yereKq	fldg	fjk;a	mDIaG	u.ska	 o	is≥jk		
W;aiafõokh	ms<sn|	±kqu	úuid	we;'	ta	nj	isiqkag	;yjqre	ls¯ug	m;%	rys;	wegjqfï	ks˙laIKh	
u.ska	jd	is≥re	W;aiafõokh	yd	WÉpr®óh	W;aiafõokh	is≥	jk	nj	;yjqre	l,	yel'

(iv) m%dfhda.sl	m¯laIK	ie,iqï	ls˙fï	°	md,l	yd	m¯laIKh	fjka	lr	y`≥kd	.ekSfï	l=i,;dj	
m˙laId	 lr	 we;'	 fuys	 	 myiq;djh	 41%	 ls'	 m¯laIKhl°"	 ilia	 lr	 .kakd	 wegjqï	 w;˙ka	
wOHhkhg ,lalr úp,Hh md,kh lrk m¯laIK wegjqu yd md,l wegjqu fjkalr .ekSug 
isiqkaf.a wjOdkh fhduq l, hq;=j we;' 

(v)(a) yd (b) hk fldgiaj, myiq;dj ms<sfj<ska 13% iy 22% jeks my, uÜgula mj;S' fuys 
m%%dfhda.sl	m¯CIK	u.ska	ks¯CIK	,nd.ekSfï	yelshdj	m¯CId	lr	we;'	

úh<s	 fldafnda,Ü	 laf,darhsâ	 lvodis	 ^ks,amdg&	 isg	 frdai	 mdg	 jk	 m%%udKh	 wkqj	 c,h	 msgjk	
m%%udKh	o	fjkia	nj	ks¯CIKhg	isiqkag	wjia:dj	,nd°fuka	wjfndaOh	,nd	†h	hq;=hs'	fujeks	
ir,	m¯laIK	isiqkag	ls¯ug	wjia:d	,nd	°u	jeo.;a	nj	fmfka'							

ta	wkqj	Ydl	m;%%hl	Wvq	mDIaGhg	jvd	há	mDIaGfhka	jeämqr	W;aiafõokh	jk	nj	isiqkag	ks.ukh	
lr	.ekSug	wjia:dj	,nd†h	hq;=hs'	

 (B)(ii) fldgi 10%	;rï	jQQ	wvq	myiq;djla	we;'	iaj	mrd.kh	je,elaùug	Ydl	olajk	wkqjr®;k	
ms<sn|	j	wjfndaOh	fuu.ska	m¯CId	lr	we;'	

fuys°	 mqIam	 iajmrd.kh	 j,lajk	 wkqjr®;k	±k	 isáho"	 Ydlhla	 kï	l<	 úg	 tys	 wkqjr®;k	
ksYaÑ;j	 ±laùug	 ;rï	 ±kqu	 m%%udKj;a	 fkdjk	 nj	 ks.ukh	 l<	 yelsh'	 tu	 ksid	 m˙irh	
ks¯CIKh	lrñka	úúO	Ydl	kï	lrñka	tajdfha	we;s	iajmrd.k	j,lajk	wkqjr®;k	fidhd	n,d	
jdr®;d ls¯ug fhduq l< yelsh' 



w'fmd'i'^id'fm<& úoHdj we.hSï jdr®;dj 2015 
- 33 -

(iii)(a) myiq;djh 43%ls'	 m˙ir	 moaO;shl	 °	 we;s	 „ùka	 weiqfrka	 wdydr	 oduhla	 f.dvke.Sfï	
l=i,;djh	m¯CId	fldg	we;'	wdydr	oduhl	uq,a	mqrel	ksIamdolfhl=f.ka	werôh	hq;=	nj	57%l 
ixLHdjlg	;yjqre	ù	ke;'	´kEu	y˙;	Ydlhl	mdis	ksIamdolfhla	nj	wjfndaOh	†h	hq;=fõ'	fï	
ksid	wdydr	odu	f.dvke.Sfï	l=i,;djh	,nd	°ug	wjia:d	.=rejrhd	úiska	i,id	†h	hq;=h'

(b) fuys myiq;djh 22%ls'	fuu	fldgiska	isxyrdc	jkdka;rh	ffcj	úúO;aj	ixrCIKh	is≥jk	
l%%uh	ms<sn|	±kqu	úuid	we;'	WodyrK	imhñka	hï	m˙ir	moaO;shl	ffcj	úúO;aj	ixrCIK	
l%%uh	y∫kd	.ekSu	i|yd	isiqkag	u`.	fmkaúh	hq;=h'

3 m%Yakh i|yd wNsu;dr®:

÷ Æúia	jHQQy	Ndú;	lr	ixhqc;dj"	wKql	iQQ;%%"	nkaOk	jr®.	y∫kd	.ekSug	wod<	±kqu	
m¯CId	ls¯u'

÷ ridhksl m%%;sl%%shdj,s°	 ,efnk	 M,	 fudkjd±hs	 mqfrdal:kh	ls¯fï	 yelshdj	 m¯CId	
ls¯u'

÷	 ;=,s;	ridhksl	m%%;sl%%shd	,sùfï	yelshdj	m¯CId	ls¯u'

÷	 WIaK;ajh	iu.	jdhqj,	yeis¯u	iïnkaO	±kqu	m¯CId	ls¯u'

3 m%Yakh 

     4 $	y;rhs (,l=Kq 02)

     ^wxl& 1 (,l=Kq 01)

     ZX3 (,l=Kq 01)

 iy ixhqc nkaOk 
 (,l=Kq 01)

H $	yhsv%%cka		(01) C $	ldnka		(01) N $	khsg%%cka		(01)
(,l=Kq 03)
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................................................................................................................................

B k<h

Zn / iskala	$	;=;a;kd.ï	len,s	tl;=	l<	k<fha			(01)

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

C k<h

Cu / fldmr®	$	;U	iqrexvq	tl;=	l<	k<fha			(01)

D k<h

BaCl2 / fí˙hï	laf,darhsâ	tl;=	l<	k<fha			(01)
(,l=Kq 03)

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

.......................................................................................................................................Zn(s) + 2HCl(aq)  ZnCl2(aq) + H2(g)

iólrKh	;=,s;	ke;akï	,l=Kq	ke;'

fN!;sl ;;aj ±laùu wjYH ke;' (,l=Kq 01)
.......................................................................................................................................

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

fµria	whk	$	Fe2+ / Fe++ (,l=Kq 01)

................................................................................................wvqfõ	 (,l=Kq 01)

................................................................................................pd,aia kshuh  (,l=Kq 01)
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m˙udj / V m˙udj / V

T / K t / °C (0, 0) (0, 0)-273

fyda

m˙udj / V m˙udj / V

ksrfmaCI	WIaK;ajh fl,aúka WIaK;ajh(0, 0) (0, 0)

fyda

(,l=Kq 01)

uqΩ ,l=Kq 15

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

;=ka jk m%Yakh wksjdr®h jk kuq;a Bg ms<s;=re imhd 
we;af;a 98.6%ls'	fuu	m%Yakh	i|yd	uqΩ	,l=Kq	15la ysñ fõ'
bka 0 - 3 m%dka;rfha 41%la o  
 4 - 7 m%dka;rfha 33%la o   
 8 - 11 m%dka;rfha 18%la o  
 12 - 15 m%dka;rfha 8%la o  
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12g	 jvd	 jeäfhka	 ,ndf.k	
we;s	 ms˙i	 8%la	 jk	w;r"	 wh≥ïlrejkaf.ka	 41%la u 
,ndf.k we;af;a ,l=Kq 3 fyda 3g	jvd	wvqfjks'

0 - 3 
41% 

4 - 7 
33% 

8 - 11 
18% 

12 - 15 
8% 

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
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fuu m%Yakfha wkqfldgia 13la we;s 
w;r" bka wkqfldgia 5l myiq;dj 
50%g	 jvd	 jeä	 h'	 myiqu	 wkqfldgi	 
(A)(i) yd (ii) ù we;s w;r tys myiq;dj 64% jk 
w;r	wvqu	 wkqfldgi	 (C)(iii) fõ tys myiq;dj 
16% ls' 

m
y
i
q;
dj

 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

64% 64% 

26% 

59% 

46% 

36% 
32% 

56% 

32% 
26% 

25% 
19% 

53% 

29% 

16% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

X Y Z (a) (b) (c) 

(i) (ii) (iii) (iv) (v) (i) (ii) (iii) (i) (ii) (iii) 

(A) (B) (C) 

3 3 m%Yakfhys fldgia yd wkqfldgia 
(A) (B) (C)

(A)(iii) fldgfia myiq;dj 26%ls'	;s;a	l;sr	igyklskaolajd	we;s	wkql%%ñl	iQ;%	,sùfï	ksmqK;dj	
m¯laId	lr	we;'	iQ;%h	,sùug	isiqka	wfmdi;a	ù	we;s	nj	fmfka'	wKql	iq;%h	,sùu	i`oyd	iyNd.s	ù	
we;s	mrudKq	ixLH	ms<sn|j	ie,ls,su;a	ù	ke;'

(v) myiq;dj 32%	ls'	ixhqc;d	ljpfha	bf,lafg%dak	whq˙ka	mrudKqj	y`≥kd	.eksu	is≥	lr	we;'	fï	
i`oyd wNHdij, isiqka fhoúh hq;=h'

(B)(i)(b) fldgfia myiq;djh 32%ls' ^ridhksl m%%;sl%%shdjl& f,dayhl ,jK ødjKhla u.ska tu 
f,dayfha	il%%sh;djhg	jvd	jeä	f,dyhla	tl;=	ls¯fuka	il%%sh;dj	wvq	f,dayh	úia:dmkh	jk	nj;a"	
Bg	jvd	il%%shldjfhka	wvq	f,dayhla	tl;=	l<fyd;a	thska	il%%sh;dfjka	jeä	f,dayh	úia:dmk	
lr	.ekSug	fkdyels	nj;a	m%%dfhda.sl	m¯CIK	u.ska	orejkag	ks.ukh	lr	.ekSug	wjia:d	i,id	
°fuka	wjfndaO	lr	.ekSug	úoHd.dr	m¯CIK	u.ska	bv	,nd†h	hq;=hs'	tau.ska	by<	myiq;djla																	
,nd.ekSug yelsh'   
 
(c) fuys myiq;dj 26%	wvq	uÜgul	mj;S'	oaú;aj	m%%;sia:dmk	m%%;sl%%shd	±k	isáh	o"	°	we;s	m%%;sl%%shd	
wjia:dfõ BaCl2 wjlafIamhla	 nj	 fkdokS'	 m%dfhda.sl	 m¯laIK	u.ska	 wjlafYaI	iEfok	wjia:d	
y`≥kd	.ekSug	isiqka	fhduq	l<	hq;=h'

(ii) myiq;d w.h 25%	ls'	ridhksl	iólrK	,sùfï	yd	;=,s;	ls¯fï	yelshdj	m˙laId	lr	we;'	
ridhksl	iólrK	,sùfï	iy	;=,s;	ls˙u	i`oyd	tjeks	wNHdi	j,	isiqka	ksr;	l<	hq;=h'

(iii) fuu fldgig 19%l	wvq	myiq;djla	we;'	fmdgEishï	fm¯ihkhâ	tl;=	l,	úg	ks,a	jr®Khla	
,efnkafka Fe++	ksid	nj	m%dfhda.sl	m¯laIK	u.ska	isiqkag	;yjqre	l<	hq;=h'	^fuys°	ms,s.=rg	hdu	
i|yd	fµria	µ¯ihkhsâ	iEfok	w;r	th	ks,a	mdáka	ks¯CIKh	jk	njo	meye†,s	lrhq;=j	we;'&	

(c) (ii) fldgfia myiq;djh 29%la ;rï my, uÜÜul mj;S' jdhq ms,sn`o kshuhla jk pd,aia 
kshuhg	wkqj	jdhqjl	m˙udj	tys	WIaK;ajhg	wkqf,dauj	iudkqmd;sl	jk	nj	isiqkag	;yjqre	l<	
hq;=h'

(iii) fuys myiq;djh 16%	ls'	kshuhg	w∞,j	m%ia:dr	we°u	yd	wlaI	kï	ls¯u	wfmalaIs;h'	fuu			
;;ajh	†hqKq	ls¯ug	w∞,	kshuhg	wkqj	ksjer†j	wlAI	kï	lrk	,o	m%ia:dr	we`°fï	yelshdj	isiqka	
;=, m%%.=K l< hq;=h' m%%Yakh ;=,ska l=i,;d lSmhla we.hSug ,lalr we;' isiqkag ta ms<sn| ksYaÑ; 
ke;s	neúka	wvq	,l=Kq	lrd	f.dia	we;'
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4 m%Yakh i|yd wNsu;dr®:

÷ n,	>QQr®K	ixl,amh	ms<sn|	±kqu	m¯CId	ls¯u'

÷ úoHq;h ikakhkh	lrk	ikakdhlhla	jgd	pqïnl	fCIa;%%hla	we;s	ùu	iïnkaO	±kqu	
m¯CId	ls¯u'

÷ t†fkod	lghq;=j,°	Ndú;	jk	WmlrK	yd	l%%u	ms<sn|	j	úoHd;aul	±kqu	,nd	;sfío	
hkak	m¯CId	ls¯u'

÷ wod<	iïu;	ixfla;	Ndú;d	lr	úoHq;a	m˙m:	we£fï	yelshdj	m¯CId	ls¯u'

÷ jr®;udkfha	Ndú;	lrk	bf,lafg%%dksl	WmlrK	iïnkaO	uQQ,sl	±kqu	m¯CId	ls¯u'

4 m%Yakh

×
(,l=Kq 01)

√
(,l=Kq 01)

..........................................................................................................................................mqia;ld,fha  (,l=Kq 01)

..........................................................................................................................................m%%Odk Yd,dj  (,l=Kq 01)

wjfk; (01)
Wmfk; (01) (,l=Kq 02)

..........................................................................................................................................(150 N - 135 N) = 15 (N)  
 wjidk ms<s;=rg muKla ,l=Kq m%%odkh lrkak' (,l=Kq 01)
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V   R g iudka;r.; j we;s úg  (01)
A   R iu.	fY%%a◊.;	j	we;s	úg		(01)    R fjkqjg n,anhla fhdod ;snqK o ,l=Kq fokak'

       m˙m:	iïu;	ixfla;	yhu	i|yd		(01)
 (,l=Kq 03)

V

A
R

E S Y

fyda

V

A
R

E S Y

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

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

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

Odrdjla	.,dhk	úg	m%%;sfrdaOlfha	$	m˙m:fha	WIaK;ajh	by<	hdu	wju	ls¯u	$

;dm	W;air®ckh	ùu	wju	ls¯u	$	r;aùu	wju	ls¯u	fyda	

mdGdxl	,nd.;	hq;af;a	m%%;sfrdaOlfha	$	m˙m:fha	ksh;	WIaK;ajhla	mj;ajdf.k	h'		

 (,l=Kq 02)

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

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

•  g%%dkaiaógrh	$	iïfm%%aIlh	$	iïfm%%aIK	m˙m:h	$	fm%%aIK	m˙m:h (01)
•  ˙iSjrh	$	wdodhlh	$	wdodhl	m˙m:h	(01) (,l=Kq 02)

(,l=Kq 01)
uqΩ ,l=Kq 15

ksjer†	yevh	wksjdr®hh	fõ'

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

y;r jk m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 
98.53%ls' fuu m%Yakhg ,l=Kq 15la ysñ fõ'
bka 0 - 3 m%dka;rfha 40%la o  
 4 - 7 m%dka;rfha 42%la o  
 8 - 11 m%dka;rfha 15%la o 
 12 - 15 m%dka;rfha 3%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda 12g	jvd	,nd.;a	ms˙i	3%la 
jk	w;r"	 wh≥ïlrejkaf.ka	 40%la u ,ndf.k we;af;a 
,l=Kq 3 fyda 3g	jvd	wvqfjks'

0 - 3 
40% 

4 - 7 
42% 

8 - 11 
15% 

12 - 15 
3% 

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
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fuu m%Yakfha wkqfldgia 11la we;s w;r" 
bka 5l myiq;dj 50%g	 jvd	 jeä	 h' 
myiq;dj	 wvq	 u	 wkqfldgi	 (C)(i) jk w;r 
myiq;dj	jeä	u	jkafka	(A)(ii) ys h' 

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

 

58% 

82% 

53% 

78% 

41% 43% 
50% 

17% 
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2% 

31% 
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(a) (b) (a) (b) 

(i) (ii) (i) (ii) (iii) (iv) (v) (i) (ii) 

(A) (B) (C) 

4 4 m%Yakfhys fldgia yd wkqfldgia 

(A) (B) (C)

(iii)(a) ys myiq;dj 41% o (b)  myiq;dj 43%	fõ'	wkaùlaIl	Wmfk;"	wjfk;	fjka	lr	y`≥kd	
.ekSfï	l=i,;dj	m¯laId	lr	we;'	fï	i`oyd	wkaùlaIh	Ndú;fha	 °	wei	iómfha	 we;s	ldph	
Wmfk;	nj	iy	ksor®Ylh	iñmfha	we;s	ldph	wjfk;	f,i	y`≥ka	jk	nj	isiqkag	wjfndaO	l,	
hq;=hs'
 
(v)(a) fuys myiq;dj 17% ls'	úoHq;a	m˙m:hla	ksjer†	ixfla;	fhdod	we`oSu"	ñka	wfmalaIs;hs'	úoHq;a	
m˙m:	m%dfhda.slj	iïnkaO	lr	l%shd;aul	ls¯fï	 °	fjda,aÜ	ógrh	R j,g iudka;r .; f,i 
iïnkaO l< hq;= nj;a A , R m%%;sfrdaOhg	fY%%a◊.;j	iïnkaO	l<	hq;=	nj;a	wjfndaO	l,	hq;=hs'	

(b) fldgfia myiq;dj 8%l	;rï	jQQ	wvq	uÜgul	mj;S'	´ï	kshuh	i;H	jkafka	hï	hï	;;aj	
ksh;j	we;s	úg°	nj;a	tu	;;a;aj	md,kh	l,	yelafla	flfiao	hkak;a	isiqkag	wjfndaO	l,		
hq;=h'	miqj	ta	ms<sn|	j	meye†,s	lrkak'		

(c)(iii) fuys myiq;d w.h 2%	jeks	b;d	wvq	w.hl	mj;S'	cx.u	≥rl:k	ms,sn`o	úuiSula	lr	we;'	
cx.u	≥rl:k	Ndú;d	l,	o	tajdfha	uq,sl	fldgia	ms,sn`o	ksjer†	wjfndaOhla	isiqka	;=,	fkdue;s	
nj	fmfka'	ksjer†	Ndú;h	.ek	úuiqul°	fuhg	jvd	by,	,l=Kq	uÜgulg	hd	yelsj	;snq◊'

(ii) oajdrj,	ixfla;	we`°fï	l=i,;dj	fkdue;s	ksid	myiq;d	w.h	31% jeks	wvq	w.hl	mj;S'	
oajdrj, ixfla; ks;r wei .efgk f,i ì;a;s mqjrejl i`oyka lr ±laùu u.ska isiqka ;=, oajdr 
y`≥kd	.ekSfï	yelshdj	jeä	jkq	we;'
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5 m%Yakh i|yd wNsu;dr®:
÷ °	 we;s	 rEm	igykla	ks¯CIKh	ls¯fuka"	 N+.;	l|ka	 fjkalr	y∫kd.ekSfï	yelshdj	

ms˙laiSu' 
÷ N+.;	l|l	wdydr	;ekam;a	ls¯fuka	we;s	m%%fhdack	y∫kd.ekSu	ms<sn|	±kqu	ms˙laiSu'

÷ udkj	m%%ckk	l%%shdj,sfha	°	W!kk	úNdck	l%%ufha	odhl;ajh	m¯CId	ls¯u'

÷ reêr	mdrú,hkfha	°	reêr	.K	.e,fmk	wdldrh	ms<sn|	±kqu	yd	wjfndaOh	ms˙laiSu'

÷ udkj	fydar®fudak"	m%%ckk	l%%shdj,sh	i|yd	olajk	odhl;ajh	ms˙laiSu'

5 m%Yakh

5 (A) (i) ffrfidau" ialkaO wdlkao 
          (01)                      (01) 
    ms<s;=re folu wkqms<sfj,g ;sìh hq;=h'
    ms<s;=r f,i ffrfidauh muKla we;akï (01)  

 ms<s;=re udre lr we;s úg ,l=Kq ke;'     (,l=Kq 02)

  (ii) lf|ka	yg.kakd	llaISh	wxl=r	meye†,s	j	±lsh	yels	ùu	$	Y,al	m;%%	;sîu  
 (,l=Kq 02)

  (iii) ^iajdNdúl&	jr®Ol	m%%ckkh	$	w,sx.sl	m%%ckkh						 (,l=Kq 01)

  (iv) wys;lr	ld,j,°	jdhj	fldgia	ue¯	.sho	N+.;	fldgi	b;s˙	jk	neúka"	ys;lr 
ld,h	meñ◊	úg	Ydlhg	kej;	jr®Okh	ùug	yelsùu	$	ld,;rKh	$	kj	Ydlh	
jr®Okh	ùug	wjYH	fmdaIKh	,nd°u'						 (,l=Kq 02)
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 (B) (i) Y=l%%dKqj"	äïnh	
       (01)     (01)
     wkqms<sfj, wjYHhhs'          (,l=Kq 02)

  (ii) (a) W!kk úNdckh   (,l=Kq 02)

   (b) • cdk ñY%%ùu	ksid	jvd;a	fyd¢ka	m˙irh	ch.;	yels	≥ys;D	mrïmrdjla		 	
  ìysùu'

    • ckaudkqj,g	tal.=K	jr®Kfoay	ixLHdjla	,eîu'

    • „ù	úfYaIhlg	wod<	jr®Kfoay	ixLHdj	ksh;j	mj;ajd	.ekSu'

    • kj	,CIK	we;s	lr	m%%fõ◊l	m%%fNaok	i|yd	u`.	mdoñka	m˙Kduhg		 	
  odhl ùu'

    • ^kj	,laIK	we;s	lr&	kj	m%%fNaok	iys;	„ùka	we;s	ls¯u'

	 	 	 	 	 	 by;	´kEu	lreKlg									(,l=Kq 02)

  (iii) (a) B ^.Kh& (01)" O ^.Kh& (01)   (,l=Kq 02)

   (b) Rh idOlh	$	¯iia	idOlh	  (,l=Kq 01)

  (iv) (a) • äïn	fudapkh	je<elaùu	$	wdr®;jh	;djld,slj	weKysàu	

    • .r®NdI	ì;a;sh	;j≥rg;a	>klï	ùu	$	jr®Okh	ùu	

    ^;j≥rg;a	äïn	ksmoùu	je<elaùu	f,i	ms<s;=rla	,shd	;snqK	o	,l=Kq	,nd	fokak'&

	 	 	 	 	 	 ´kEu	tl	lreKlg										(,l=Kq 02)

   (b) uõls˙	i%%djh	ùu	W;af;ackh	ls¯u	$	^ia;k	.%%ka:ßj,ska&	ls˙	i%%djh	ùfï	
    m%%;Sl l%%shd md,kh ls¯u' 

       (,l=Kq 02)

    uqΩ ,l=Kq  20

5 m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

fuu m%Yakh 21%la	muK	ms˙ila	f;dardf.k we;' fuu 
m%Yakhg ysñ ,l=Kq 20ls'
bka 0 - 5 m%dka;rfha 62%la o  
 6 - 10 m%dka;rfha 20%la o  
 11 - 15 m%dka;rfha 12%la o 
 16 - 20 m%dka;rfha 6%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16g	jvd	,nd.;a	ms˙i	6%la jk w;r" 
wh≥ïlrejkaf.ka	62%la u ,ndf.k we;af;a ,l=Kq 5 fyda 
5g	jvd	wvqfjks'

0 - 5 
62% 

6 - 10 
20% 

11 - 15 
12% 

16 - 20 
6% 

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
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fuu m%Yakfha wkqfldgia 11la we;s w;r" 
wkqfldgia ish,a,gu myiq;dj 50%g	jvd	jeä	
h'	myiq;dj	wvq	u	wkqfldgi	(A)(ii) jk w;r" 
tys myiq;dj 3%ls'	 myiq;dj	 jeä	 u	 jkafka				
(B)(i) fldgfiys jk w;r tys myiq;dj 42%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
m
y
i
q;
dj
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(a) (b) (a) (b) (a) (b) 

(i) (ii) (iii) (iv) (i) (ii) (iii) (iv) 

(A) (B) 

5 5 m%Yakfhys fldgia yd wkqfldgia 

(A) (B)

(B) fldgi	-	„j	úoHd	m%Yak	2	w;=˙ka	21%	jeks	wvqu	ms˙ila	f;dard	we;af;a	fuu	m%YAakhhs'	;jo	
62% lau ,l=Kq 5	g	wvqfjka	,ndf.k	;sîu	i;=gq	∞hl	ke;'

(A)(i) wkqfldgfia myiq;dj 25%ls'	rEmigyka	ks¯CIKh	ls¯fuka	N+.;	l|ka	fjka	lr	y∫kd	
.ekSfï	yelshdj	ms˙laiSu	fuys	wfmaCIdjhs'	m˙irfha	we;s	N+.;	l|ka	iys;	Ydl	ks¯CIKh	lrñka	
tajd jr®. lrk wdldrh ms<sn| isiqka ±kqj;a l< hq;=hs'  

(ii) wkqfldgfia myiq;djh 3%la	;rï	jQQ	wvq	uÜgul	mj;S'	.=rejrhd	úiska	Ydl	l|la"	N+.;	l|ka	
f,i	y∫kd	.ekSug	Wmld¯	jk	fmd≥	,CIK	ms<sn|	±kqu	,nd°ug	mdvu	ie,iqï	l<	hq;=hs'	
idudkH Ydl l|l iy N+.; l|l ,laIK biau;= lrñka ixikaOkd;aul  bf.kqug fhduq l, 
hq;=fõ' 

(iii) fuu	fldgfia	°	myiq;dj	38%jeks	wvq	uÜgl	mj;S'	w,sx.sl	m%ckkh	is≥jkafka	Ydlfha	
l=uk	fldgia	j,	±hs	wjfndaOh	wvq	nj	fmfka'	th	;yjqre	jk	fia	m˙irh	iu`.	orejka	iïnkaO	
jk	fia	bf.kqï"b.ekaùï	ls%hdj,sh	is≥	l,	hq;=h'	Ydlfha		jr®Ol	fldgia	j,ska	w,sx.sl	f,i	jQQ	
jr®Ol	m%%pdrKh	o	is≥jk	nj	isiqka	g	wjfndaO	l,	hq;=h'

(iv) fuu fldgig 17%la	jeks	b;d	wvq	myiq;djla	we;'	wjg	m˙irfha	we;s	N+.;	l|ka	ms<sn|j	
wjOdkh	fhduq	l,	hq;=j	we;'	tys°	wys;lr	ld,fha	°	Ydlfha	jdhj	fldgi	ue¯	.sho	ys;lr	
ld,h	t<öu;a	iu.u	kj	Ydl	f,i	jdhj	fldgia	jr®Okh	jk	nj	ks¯CIKh	;=<ska	isiqkag	
wjfndaO ls¯ug ie,eiaúh hq;=hs' 

(B)(i) mqreI" ia;%S ckaudKq ffi, ms,sn`o ±kqu mej;sh o" udkj m%%ckk l%%shdj,sh bjy,a jk ffi, 
f,i isiqka tajd y|kdf.k ke;' fuys myiq;djh 42% la nj fmkS hhs' ia;S% ckaudKq yd mqreI 
ckaudKq	y`≥kajk	wdldrh	ms<sn`o	±kqu"	idlÉPd	udr®.fhka	.=rejrhd	úiska	isiqkag	wjfndaO	l,	
hq;=h'

(ii)(a) i`oyd 29% la o (b) i`oyd 12%	jeks	b;d	wvq	myiq;djla	o	we;'	ckaudkq	ckkfha°	W!kk	
úNdckh	ms<sn|	±kqu	m%udKj;a	ke;'	WÑ;	rEm	igyka$	ùäfhda		u.ska	W!kk	úNdck	l%%shdj,sh	
isiqka ;=< ;yjqre l< hq;=h'

(iii)(a) ys myiq;dj 41% o (b) ys myiq;dj 26%	la	o	jeks	wvq	uÜgul	mj;S'	reêr	.K	iy	¯iia	
$	Rh idOlh	ms,sn`o	oekqu	yd	wjfndaOh	jeä	l<	hq;=h'	reêr	<k	Yaf,aIKh	m%%;sfoay	-	m%%;sckl	
m%%;sl%%shdjlg	wkqj	is≥jk	wdldrh	wjOdkh	l,	hq;=hs'	

(iv)(a) yd ,nd .;a myiq;dj 21% o (b) ys myiq;dj 14%	o	fõ'	fuh	b;d	wvq	uÜul	mj;S'	udkj	
fydar®fudak	m%ckk	ls%hdj,sh	i`oyd	olajk	∞hl;ajh	y`≥kd	f.k	úia;r	ls¯fï	yelshdj	wvqh'	
fuh	fmdaIKh	jk	m˙†	tla	tla	fydar®fudak	yd	tys	ls%hdj	ms,sn`o	±kqu	,nd	†h	hq;=h'
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6 m%Yakh i|yd wNsu;dr®:

÷ mDIaGjxYSka jr®.SlrKh	ls¯u	i|yd	tla	tla	jxYhg	wod<	,laIK	ms<sn|	±kqu	m¯CId	
ls¯u'

÷	 „ùkaf.a	m˙Kduh	ms<sn|	isiqkaf.a	±kqu	m¯CId	ls¯u'

÷	 iakdhql	iudfhdackfha	°	uOH	iakdhq moaO;sfha fldgia yd tajdfha l%%shdld¯;ajh ms<sn| j 
wjfndaOh	m¯CId	ls¯u'

÷	 °	we;s	m%%;Sl	l%%shdjla	y∫kd	.ekSfï	yelshdj	m¯CId	ls¯u'

6 m%Yakh

6 (A) (i) • wp,;dmSka ùu

   • yDoh	l=àr	y;rlska	iukaú;	ù	;sîu

   • Yajikh	fmkyÆ	u.ska	is≥ùu	

   • lfYarejla	;sîu	
	 	 	 	 	 	 ´kEu	lreKlg	01 ne.ska    (,l=Kq 02)

  (ii) wkdl+,	yevh (,l=Kq 01)
 
  (iii) mshdm;a	njg	$	w;a;gq	njg		      (,l=Kq 01)
 
  (iv) (a) u;aiH	$	msiaflaia				(01)
	 	 	 	 WNh„ù	$	weïµsìhd	(01) 
	 	 	 	 Wr.	$	frmaà,shd				(01)        (,l=Kq 03)
 
   (b) WNh„ù	$	weïµsìhd			      (,l=Kq 02)
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 (B) (i) wkquia;sIalh" iqIqïkd YSr®Ilh 
         (01)                  (01)    (,l=Kq 02)

  (ii) (a) uia;sIalh

   (b) iqIqïkd YSr®Ilh

   (c) iqIqïkd YSr®Ilh

   (d) wkquia;sIalh

   (e) yhsfmd;e,ui 

   (f) uia;sIalh (,l=Kq 06)
 

  (iii) (a) iqIqïkdj	$	fud<h            (,l=Kq 01)
 

   (b) (I) fud<h    (01)
    (II) iqIqïkdj  (01)         (,l=Kq 02)

    uqΩ ,l=Kq  20

6 m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

yh	 jk	 m%Yakh	 f;dardf.k	 we;s	 ms˙i	 78%la muK fõ'  

B fldgfia	 „j	 úoHdj	 m%%Yak	 foflka	 jeäu	 ms˙ila	 f;dard	
f.k we;s m%%Yakh fuh fõ' fuu m%Yakhg ,l=Kq 20la ysñ fõ'
bka 0 - 5 m%dka;rfha 17%la o  
 6 - 10 m%dka;rfha 28%la o  
 11 - 15 m%dka;rfha 31%la o 
 16 - 20 m%dka;rfha 24%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16 fyda 16g	jvd	,nd.;a	ms˙i	24%la 
jk	 w;r"	 wh≥ïlrejkaf.ka	 17%la u ,ndf.k we;af;a 
,l=Kq 5 fyda 5g	jvd	wvqfjks'

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

0 - 5 
17% 

6 - 10 
28% 

11 - 15 
31% 

16 - 20 
24% 

fuu m%Yakfha wkqfldgia 15la we;s w;r" bka 
wkqfldgia 5l myiq;djh 60%g	 jvd	 jeä	
h'	 myiq;djh	 wvqu	 wkqfldgi	 (A)(iv)(b) jk 
w;r" tys myiq;djh 39%ls'	myiq;djh	jeäu	
jkafka (A)(iv)(a) fldgfiys jk w;r tys 
myiq;dj 77%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
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dj
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(I) (II) 

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

(i) (ii) (iii) (iv) (i) (ii) (iii) 

(A) (B) 

6 6 m%Yakfhys fldgia yd wkqfldgia 

(A) (B)



w'fmd'i'^id'fm<& úoHdj we.hSï jdr®;dj 2015 
- 45 -

B fldgi rpkd 
„j	úoHdj"	5 iy 6 m%Yakj,ska 78%	l	wh≥ïlrejka	m%udKhla	f;dard	f.k	we;af;a	6 jk m%Yakhhs' 
wvq	idOk	uÜgula	,nd	we;af;a	17%	jeks	wvq	wh≥ïlrejka	m%udKhls'	myiq;dj	fyd|	uÜul	
mj;S'
 
(A)(iv)(b) fuys myiq;dj 39%	 ls'	 „ùkaf.a	 m˙Kduh	 i|yd	 jrKh	 n,md	 we;s	 whqre	 ms˙laiSu	
n,dfmdfrd;a;=	fõ'	ir,	±kqu	ms˙laiSula	jqjo	fuys	myiq;d	uÜgu	wi;=gq∞hlh'	fï	i`oyd	úIh	
ksr®foaYfha	iSudj	;=<	m%%Odk	„ù	ldKavj,	nkaOq;d	biau;=	jk	m˙†	úIh	lreKq	b†˙m;a	ls¯u	
WÑ;h'

(B)(ii)(f) fuys myiq;dj 40%ls' uOH iakdhq moaO;sfha fldgia ms,sn`o úuiSula lr we;' iuia:hla 
jYfhka	fuu	m%%Yakfha	fldgiaj,g	fyd`o	m%;spdr	,eî	we;'	;j≥rg;a	fud<fha	tla	tla	fldgiaj,	
ls%hdj	ms,sn`o	.=re	isiq	idlÉPd	u.ska	mdvu	ixjr®Okh	lr	w∞,	ksmqK;d	uÜgug	,`.d	úh	yelsh'	

ridhk úoHdj

7 m%Yakh i|yd wNsu;dr®:

 ÷ ridhksl m%%;sl%%shdjl	iS>%%;dj"	ks¯CIKhla	weiqfrka	ixikaokh	ls¯ug	we;s	yelshdj	
ms˙laiSu'

 ÷	 t†fkod	„ú;fha	olakg ,efnk l%%shdjka wdY%%s; ridhksl m%%;sl%%shd ms<sn| j wjOdkh 
ms˙laiSu' 

 ÷ .skakla	ksùu	i|yd	wjYH	idOl	fhdod.ekSu	ms<sn|	l=i,;dj	m¯CId	ls¯u'	

 ÷ ridhksl	m%%;sl%%shdjl	iS>%%;dj	m%%dfhda.sl	m¯CIKhla	weiqfrka	fiùfï	yelshdj	ms˙laiSu'	

	 ÷	 m¯CIKhla	i|yd	wjYH	jk	ridhk	øjH	m%%udKh	.Kkh	ls¯fï	yelshdj	m¯CId	ls¯u'
 

7 m%Yakh
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7 (i) (a) hlv	u,	ne£u$m<;=re	b°u$rd"	úkdls˙	njg	m;aùu					 (,l=Kq 02)

  (b) Mg ;kql HCl wï,h	iu.	m%%;sl%%shd	ls¯u$fmg%%,a	.sks	.ekSu	 (,l=Kq 02)
 
 (ii) (a) rd"	úkdls˙	njg	m;aùu		 (,l=Kq 01)

  (b) C2H5OH(aq) + O2(g)  ^weisfgdnelagr®&   CH3COOH(aq) + H2O(l)   (,l=Kq 02)
 
                       fyda 

    CH3CH2OH(aq) + O2(g)  ^weisfgdnelagr®&   CH3COOH(aq) + H2O(l)

    fN!;sl ;;a;aj fkdue;sj jqjo ,l=Kq fokak'
    jpk iólrKhg ,l=Kq ke;'  (,l=Kq 02)
 (iii) (a) • oyk	fmdaIlh$Tlaiscka	^jdhqj&$	O2 ^jdhqj& (01) 
   • odyH	øjHhla	;sîu'	(01)
   • ^odyH	øjHh&	–j,k	WIaK;ajhg	m;aùu	(01) (,l=Kq 03)

  (b) fmk .sks ksjkh   (,l=Kq 01)

  (c) fmk" f;,a u; mdùu ksid Tlaiscka	jdhqj	$	oyk	fmdaIlh	iu.	odyH	øjHh$
   f;,a .eàu je,elaùu (01)
   msgjk CO2 oyk wfmdaIlhla f,i l%%shdls¯u (01) (,l=Kq 02)
 
 (iv) (a) 3  (,l=Kq 01)

  (b) I. m%%;sl%%shlj,	fN!;sl	iajNdjh	$	m%%;sl%%shdj,	mDIaG	jr®.M,h		 (,l=Kq 01)
   II. ^m%%;sl%%shlj,& idkaøKh    (,l=Kq 01)
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  (c)  
2.4 (g) 

24(g mol−1)             (01)

    0.1 mol / ujq, 0.1/0.1     (01)    (,l=Kq 02)
 
  (d) • ksh;	ld,hl°	msgjk	jdhq	nqnqΩ	ixLHdj	.Kka	ls¯u'

   • ksh;	ld,hlg	miq	b;s˙jk	Mg ialkaOh iei£u'

   • Mg má fkdfmkS hdug .;jk ld,h ixikaokh ls¯u'

   • jeä	iS>%%;djlska	jdhq	nqnqΩ	msgjk	wegjqu	y∫kd	.ekSu'	 
        ´kEu	lreKla	i|yd						(,l=Kq 02)
         

     uqΩ ,l=Kq 20

7 jk m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

y;a	jk	m%Yakh	f;dard	we;s	ms˙i	83%ls' B fldgfia ridhk 

úoHdj	m%%Yak	foflka	jeäu	ms˙ila	f;dardf.k	we;s	m%%Yakh	

fuh fõ' fuu m%Yakhg ysñ ,l=Kq 20ls'
bka 0 - 5 m%dka;rfha 22%la o  
 6 - 10 m%dka;rfha 50%la o  
 11 - 15 m%dka;rfha 21%la o 
 16 - 20 m%dka;rfha 7%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16 fyda 16g	jvd	,nd.;a	ms˙i	7%la 
jk	w;r"	 wh≥ïlrejkaf.ka	 22%la u ,ndf.k we;af;a 
,l=Kq 5 fyda 5g	jvd	wvqfjks'

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

0 - 5 
22% 

6 - 10 
50% 

11 - 15 
21% 

16 - 20 
7% 

fuu m%Yakfhys wkqfldgia 12la we;s 
w;r" bka wkqfldgia 4l myiq;dj 60%g 
jeä	jk	w;r	wkqfldgia	4l myiq;dj 
30%g	 jvd	 wvq	 h'	 myiq;dj	 wvqu	
wkqfldgi (ii)(b) jk w;r tys myiq;dj 
11%ls'	myiq;dj	jeä	u	wkqfldgi	(i)(a), 
(b) jk w;r tys myiq;dj 95%ls' 

7 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

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

7 7 m%Yakfhys fldgia yd wkqfldgia 
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ridhksl úoHdj m%Yak foflka 83%	wh≥ïlrejka	ixLHdjla	f;dard	we;af;a	fuu	m%Yakhhs'	5 fyda 
5	g	wvqfjka	,l=Kq	,nd	we;af;a	22% ls' 

(i)(a) i`oyd myiq;djh fukau (b) i`oydo myiq;djh 95% mj;S' ridhksl m%;sl%shdj, YS>%;djh 
ms,sn`o yelshdj iei`oSu b;d fyd`o uÜgul mj;S' 

(ii)(a) myiq;dj 85% fyd`o uÜgul mj;S' kuq;a (b) myiq;dj 11%	ls'	fuys†	ridhksl	iólrK	
,sùfï	yelshdj	wvq	nj	fmfka'	orejka	;=<	fuu	yelshdj	jr®Okh	jk	m˙†	yqkq	mqjrefõ	,shñka	
.=rejrhd	úiskawNHdij,	ksr;	lrùfuka	ksmqK;d	jr®Okh	jk	whqre	mdvu	ie,iqï	l<	hq;=h'

(iii)(b) bkaOk jr®.h wkqj .sks ksjkh f;dard .ekSfï ±kqu m%udKj;a fkdjk ksid 33% 
myiq;djhla	,nd	we;'	.sks	ksjk	f;dard	.ekSu	ms,sn`o	wjfndaOh	,nd	†h	yels	whqre	.=rejrhd	
úiska	mdvu	ie,iqï	l<	hq;=hs'

(c) fldgig ,nd we;af;a 13%l	wvq	 myiq;djhls'	 oykhg	wjYH	idOlh	je,laùug	.;	hq;=	
ls%hdudr®.	ms,sn`o	wjfndaOh	yd	±kqu	w,am	ksid	fï	ms,sn`o	b.ekaùï	l%shdj,h	;j≥rg;a	†hqKq	úh	
hq;=h' 

(iv)(a) fuys myiq;dj 64% jqjo   (b) ys (i) yd  (ii)  myiq;dj ms<sfj,ska 25% yd 32% f,i wju 
ù we;af;a m%;sls%hdjl iS>%;djhg n,mdk idOlh ms<sn| wjfndaOhla ;snqK o imhk o;a; yd 
f;dr;=re	u;	;SrKhkag	t<öfï	l=i,;dj	≥r®j,	neúka	myiq;dj	wvqù	we;'	

(c) ujq,	ms,sn`o	.Kkh	ls¯fï	yelshdj	wvq	neúka	tys	myiq;dj	31%	fõ'	fuys	myiq;dj	†hqKq	
ls¯ug	.=rejrhd	orejka	wNHdij,	;j	≥rg;a	fhoúu	iq≥iqh'

(d) Rcq	ks¯CIK	u.ska	;SrKhkag	t<ôh	fkdyels	wjia:dj,	úl,am	l%%u	fhdodf.k	ks¯CIK	
mokï lr ks.ukhkag t<öfï l=i,;dj m%%.=K l< hq;=hs'
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8 jk m%Yakh i|yd wNsu;dr®:

÷	 ødjH;dj	ms<sn|	ixl,amh	weiqfrka	øjH	m%%udKh	.Kkh	ls¯fï	yelshdj	m¯CId	ls¯u' 

÷	 ødjH;dj	ixl,amh	weiqfrka	ødjK	y∫kd.ekSfï	yelshdj	m¯CId	ls¯u' 

÷	 ødjH;dj	flfrys	n,mdk	idOdl	ms<sn|	±kqu	m¯CId	ls¯u' 

÷	 tla	tla	m¯CIKhg	wod<	úúO	jQQ	ks¯CIK	,nd.ekSfï	yelshdj	m¯CId	ls¯u' 

÷	 jdhqjla	ødjlhla	;=<	†hùu	flfrys	n,mdk	idOl	ms<sn|	wjfndaOh	m¯CId	ls¯u'

8 m%Yakh

8 (A) (i) (a) MgCl2 whksl	ixfhda.hla	$	MgCl2 O%%eùh ùu (01)
    c,h O%%eùh ødjKhla ùu (01) 
              fyda

	 	 	 	 O%%eùh	ødjlhla	;=<	O%%eùh	ødjHhla	†hjk	ksid	MgCl2 c,fha	†hfõ'	(02)     

  (,l=Kq 02)

   (b) 30 (g) 
100 (g)  × 100      (01)

    =   30%(w/w)    (01)  (,l=Kq 02)
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  (ii) (a) ix;Dma; ødjKh    (,l=Kq 02)

   (b) îlrh	m;=f,a	;ekam;a	ù	we;s	MgCl2 l%%ufhka	†hfõ'	$	MgCl2 fkdfmkS	hdu	$
    ;ekam;a ù we;s MgCl2 m%%udKh	wvqùu' 
      (,l=Kq 02)

   (c) WIaK;ajh	by<	hdfï	°	c,fha	MgCl2 j,	ødjH;dj	jeäfõ'	$	
	 	 	 	 m%%;sl%%shd	iS>%%;dj	jeäfõ'	 
      (,l=Kq 02)

   (iii) WIaK;ajh	jeäjk	úg	c,fha	†hjQQ	jdhqj,	ødjH;dj	wvqjk	ksid	(02) 
   ^WIaK;ajh	jeä	jk	úg	c,fha	†hjQQ	jdhq"	nqnqΩ	fia	bj;a	fõ'&	hkak	,shd	we;akï	
   ,l=Kq 01 la muKla fokak'           
      (,l=Kq 02)
 

 (B) (i) (a) jdfka     (,l=Kq 01)

    (b) hlv	$	whka	$	Fe   (,l=Kq 01)

  (ii) ì;a;sj,g	yqkq	nodu	.eiSfï	mshjr	$	;=kajk	mshjr		 (,l=Kq 01)

  (iii) isfuka;s	$	fldkal%%SÜ	ñY%%Kh"	blaukska	±äjk	$	iújk	ksid (,l=Kq 02)
  (iv) Bhï	whk	$	f,â	whk	$	Pb2+ 
   ^Bhï" f,â fyda Pb f,i ,shd we;s úg o ,l=Kq ,ndfokak'&

	 	 	 leâñhï	whk	$	Cd2+      (,l=Kq 01)

  (v) • ^±j ,nd.ekSu ksid& jkdka;r úkdYh

   • ffcj úúO;ajhg ydks meñ”u 

   • iajNdúl pl%% úhjq,a ùu

   • fldr,amr úkdY ùu 

   • kdh	hEu	

   • ^je,s	f.dv±óu	ksid&	.xbjqre	leã	hdu	

   • mdxY=	Ldokh

   • iuqø	Ldokh

   • u≥rejka	u.ska	fndajk	frda.	me;s¯u	
           jeks ms<s.; yels lreKq (,l=Kq 02)
         

     uqΩ ,l=Kq 20

8 jk m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

wgjk	 m%Yakh	 f;dard	 we;s	 ms˙i	 13%ls' fuu m%Yakhg 
,l=Kq 20la ysñ fõ'
bka 0 - 5 m%dka;rfha 50%la o  
 6 - 10 m%dka;rfha 26%la o  
 11 - 15 m%dka;rfha 15%la o 
 16 - 20 m%dka;rfha 9%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16g	jvd	,nd.;a	ms˙i	9%la jk w;r" 
wh≥ïlrejkaf.ka	50%la u ,ndf.k we;af;a ,l=Kq 5 fyda 
5g	jvd	wvqfjks'

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

0 - 5 
50% 

6 - 10 
26% 

11 - 15 
15% 

16 - 20 
9% 
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fuu m%Yakfhys wkqfldgia 12la we;s w;r" 
bka wkqfldgia 5l myiq;dj 40%g	jvd	
jeä	h'	 wkqfldgia	 6l myiq;dj 30%g 
jvd	wvq	h'	myiq;dj	wvq	u	wkqfldgi	
(A)(i)(a) jk w;r tys myiq;dj 13%ls' 
myiq;dj	 jeä	 u	 wkqfldgi	 (B)(ii) jk 
w;r tys myiq;dj 67%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

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

(A) (B) 

8 

(A) (B)
8 m%Yakfhys fldgia yd wkqfldgia 

B fldgfia ridhk úoHd m%Yak 2ka 13% jeks	b;d	wvq	wh≥ïlrejka	.Kkla	fuh	f;dardf.k	
we;' m%%Yakfha 1 jk	fldgi	b;d	wvq	myiq;djla	(13%) iys; neúka fuu m%%Yakh f;dard .ekSug 
wh≥ïlrejka	fm<ö	fkdue;'		

(A)(i)(a) fldgfiys myiq;dj 13%	la	;rï	jQQ	wvq	uÜgul	mj;S'	

MgCl2 whksl	øjHhla	jk	w;r	c,h	O%%eùh	ødjlhls'	tkï	whksl	øjH"	O%%eùh	ødjlj,	†hùu	
ksid	fuys°	c,h	fhdod.kakd	nj	wjOdrKh	lrñka	b.ekaùï	lghq;=	.=rejrhd	úiska	l<	hq;=h'	
tfiau	ksr®O%%eùh	øjH	yd	ksr®O%%eùh	ødjl	ms<sn|	j	o	WodyrK	foñka	±kqu	,nd†h	hq;=hs'

(ii)(a) ix;Dma; øjKh hk ixl,amh ms,sn`o wjfndaOh yd ±kqu m%udKj;a fkdjk ksid fuys 
myiq;dj 29%	fõ'	WIaK;ajh	wkqj	øjj,	øjH;dj	jeä	jk	nj	ms,sn`o	m%dfhda.sl	±kqu	wvqh'	tu	
ksid (b) fldgfia myiq;dj 28% fõ' fuh m%dfhda.sl m¯laIK u.ska ;yjqre úh hq;=h' (c) fldgio 
myiq;djh 22%	ùuo	by;	fya;=ju	n,mdhs'	tu	ksid	fuu	ixl,am	f.k	°ug	m%%dfhda.sl	m¯CIK	
ie,iqï lr orejka l%%shdldrlïj, ksr; lr ±kqu fokak'
  
(iii)	WIaK;ajh	jeäjk	úg	jdhq	j,	ødjH;dj	wvqjk	nj	wjfndaOh	wvq	ksid	fuys	myiq;dj	14% 
ù	we;'	tu	ksid	jdhqjla	øjlhla	;=<	†hùu	flfrys	n,mdk	idOl	ms,sn`o	wjfndaOh	,nd	†h	
hq;=h'	W∞yrK	f,i	c,h	r;a	ls¯fï°	fyj;a	WIaK;ajh	jeä	ls˙fï	°	keàug	fmr	†hjQ	jdhq"	
nqnqÆ	jYfhka	msgù	hEu	fuhg	fya;=j	nj	fmkajd	†h	hq;=h'		

(B)(iv) wdf,amk	;Ska;j,	ner	f,day	whk	we;s	nj;a	t†fk∞	nyq,j	Ndú;d	jk	;Ska;j,	wvx.=	
ner	f,day	whk	f,i	f,â"	leäñhï	wd†h	nj;a	.=rejrhd	úiska	orejdj	±kqj;a	l,	hq;=h'	tys	
±kqu uolu ksid myiq;dj 16%	olajd	wvq	uÜgulg	m;a	ù	we;'
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fN!;sl úoHdj

9 jk m%Yakh i|yd wNsu;dr®:

÷ úoHq;a pqïnl ;rx.j, .=K	y∫kdf.k"	th	t†fkod	„ú;fha	°	Ndú;hg	.kakd	wjia:d	
ms<sn|	±kqu	ms˙laiSu' 

÷	 èjksh	iïnkaO	ir,	.Kkh	ls¯ï	ms<sn|	wjfndaOh	m¯CId	lr	ne,Su' 

÷	 t†fkod	„ú;fha	°	or®mK	Ndú;h	yd	bka	,nd.kakd	m%%fhdack	ms<sn|	wjfndaOh	ms˙laiSu'  

÷	 m%%ia;dr	wdY%%fhka	p,s;h	ms<sn|	.egÆ	úi£fï	yelshdj	m¯CId	ls¯u'  

÷	 ú≥,sh	Ndú;fha	°	wk;=re	j<lajd	.ekSu i|yd wkq.ukh l< hq;= ms<sfj;a ms<sn| 
wjfndaOh	m¯CId	ls¯u'

9 m%Yakh
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9 (i) wia:ß	$	jr®K.ekajQQ	^iys;&	mgl	yiqlr	.;	yels	ùu		(01)  fyda
	 	 wêl	Yla;shla	$	ixLHd;hla	(01) we;s ksid isrer úksúo hdfï yelshdj (01)	;ssîu		 				

 (,l=Kq 01)

 (ii) (a)  èjks .=Kh  (,l=Kq 01)

  (b)  v = f λ

      fyda

   f = 330 m s−1

0.44 m
       (01)

   f = 750 Hz / yr®Üia 750 / ;;amrhg 750 / 750 s−1

     tallh	iys;	ksjer†	ms<s;=rg	(01)    (,l=Kq 02) 

  (c)  jdykfha	me;s	lKakdä	$	or®mK	;=<ska	(01) mdr®Yaúl	wmjr®;khg	,lajQQ
   m%%;sìïnhla ,efnk ksid (01) jpkh myiqfjka lshjd .; yels ùu' 
      (,l=Kq 02) 
 

 (iii) (a) 60 (m s−1) (,l=Kq 01) 

  (b)  úia:dmkh  =  RcqfldaKdi%%fha jr®.M,h     }    fyda 

   15 000 (m) = 60 (m s−1) × t                                 (01)
    fyda 

         t  = 
15 000 (m)
60 (m s−1)

      ld,h = 250 (s)   fyda

     = 4.17 min   fyda   0.069 hours  (01)

    fyda
	 	 	 p,s;	iólrK	Ndú;d	lr	we;s	úg	

   s = u t + 1
2  a t 2

   t = s
u       fyda

   t = 
15 000 (m)
60 (m s−1)      (01)

   t = 250 (s)   fyda

    = 4.17 min   fyda   0.069 hours  (01)
   ld,h	 úkdä	 fyda	 mehj,ska	 olajd	 we;s	 úg	 tall	 we;s	 úg	 tall	 iys;j	 ,shd	

we;akï muKla wod< ,l=Kq (01) fokak'
      (,l=Kq 02)
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  (c)  frday,a 2 w;r	≥r	 = ;%%mSishfï jr®.M,h

    = 1
2  (250 + 310) × 60

             fyda

    = ( 1
2  × 40 × 60) + (60 × 250) + ( 1

2  × 20 × 60)
             fyda 

   s = u t + 1
2  a t 2  p,s;	iólrKh	u.ska	fidhd	we;s	úg

 

	 	 	 										uqΩ	≥r	 = { 1
2  (60 - 0)

40  × 402} + (60 × 250) + { 1
2  (60 - 0)

40  × 202} (01)

    = 16 800 (m) / 16.8 km     (01)

   by; iii(b) ys	ld,h	i|yd	,nd.;a	ms<s;=r	jer†	jqjo	tu	ms<s;=r	ksjer†	f,i			
   (c)	fldgfia°	wfoaY	lr	we;akï	,l=Kq	(01) fokak'
      (,l=Kq 02) 

  (d)  Tõ	$	yelsh	(01) 
   .s,ka	r:hg	frday,a	fol	w;r	we;s	≥r	.uka	ls¯ug	.;jQQ	ld,h	=  ;;amr 310ls'

    = 310(s)
60(s)

    =   ñks;a;=  5.16    (01)

   tneúka ñks;a;= 30l	ld,hlg	fmr	frday,g	hd	yels	ksid	kshñ;	ld,h	;=<°	
Y,Hlr®uh wdrïN ls¯ug yelsjkakg we;' (01) 

      (,l=Kq 03)

 (iv) (a)  mekakqï	iaúph	$	á%%ma	iaúph	$	CIqø	m˙m:	ì¢kh	$	
	 	 	 is`.s;s	m˙m:	ì¢kh	$	MCB  (,l=Kq 01)

  (b)  ldka≥jk	Odrdj	N+.;	ùu	ksid	.Dy	úHq;a	m˙m:h	újD;	fõ'	$	úikaê	fõ'	$
	 	 	 .Dyia:	m˙m:fha	fldgilska	ú≥,sh	ldka≥	ù	N+.;	jQQ	ú.iu	fuu	iaúph		 	

	 iajhxl%%shj	újD;	ù	ú≥,s	iemhqu	úikaê	fõ'	 (,l=Kq 01)

 (v) •  m˙m:fha	.,k	Wm˙u	Odrdj	blaujd	fkdhk	m˙†	WÑ;	weïmshr®	w.fhka	hq;=	
ú,dhl lïì Ndú; ls¯u'

  •  nyq	fmakqjla	Ndú;fha	°	tlu	flfjkshlg	jeä	ú≥,s	m%%udKhla	m˙fNdackh	
lrk WmlrK lSmhla Ndú; fkdls¯u'

  •  f,day wdjrK iys; WjdrKj,g	ú≥,sh	,nd.ekSfï	°	$	iïnkaO	ls¯fï	°				
iEu	úgu	N+.;	iïnkaO	fhdod	.ekSu'

  •  mekakqï	iaúpfha	fida†is	fnd;a;u	†k	lSmhlg jrla ;o ls¯fuka th l%%shd;aul 
jkafka	±hs	m¯CId	lr	ne,Su'

  •  ú≥,s	ier	je°u	$	ú≥,s	.skakla	we;s	jQQ	úg	ú≥,sh	úikaê	ls¯ug	m%%Odk	iaúÉph	
Ndú;d ls¯u'

  •  ú≥,s	bia;%%slal	jeks	f,dayuh WjdrK	Ndú;	lrk	úg	rnr®	m,ila	u;	isàu	$	
rnr® firmamq me<e| isàu'

  •  wjYH	kv;a;=	ls¯fï	lghq;=	i|yd	mqyqKq	ú≥,s	ldr®ñlhl=f.a	iyh	,nd	.ekSu'

  •  leã	ì£	.sh	flfjks	$	fmakq	$	w,aÆ	fõ	kï	tajd	bj;a	lr	wÆ;a	tajd	fh°u'

  •  ú≥,s	WmlrK	Ndú; fkdlrk wjia:dj,	°	tajdfha	fmakq	flfjksfhka	úikaê	
lr	;eîu'		 

     by;	lreKq	jeks	úoHd;aulj	ms<s.;	yels	´kEu	lreKq	3lg (,l=Kq 03)
         

     uqΩ ,l=Kq 20
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9 jk m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

kjjk	m%Yakh	f;dardf.k	we;s	ms˙i	60%ls' Bg ysñ ,l=Kq 
m%%udKh ,l=Kq 20ls'
bka 0 - 5 m%dka;rfha 57%la o  
 6 - 10 m%dka;rfha 26%la o  
 11 - 15 m%dka;rfha 11%la o 
 16 - 20 m%dka;rfha 6%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16 fyda 16g	jvd	,nd.;a	ms˙i	6%la 
jk	w;r"	 wh≥ïlrejkaf.ka	 57%la u ,ndf.k we;af;a 
,l=Kq 5 fyda 5g	jvd	wvqfjks'

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

0 - 5 
57% 6 - 10 

26% 

11 - 15 
11% 

16 - 20 
6% 

16% 
20% 

37% 
34% 

65% 

35% 
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30% 

47% 
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9 

fuu m%Yakfhys wkqfldgia 11la we;s 
w;r" bka wkqfldgia 3la i|yd myiq;dj 
40%	 fyda	 Bg	 jvd	 jeä	 h'	 wkqfldgia	 6l 
myiq;dj 35%	fyda	Bg	jvd	wvq	h'	myiq;dj	
wvqu	 wkqfldgi	 (i) jk w;r th 16% ls' 
myiq;dj	jeä	u	wkqfldgi	(iii)(a) jk w;r 
tys myiq;dj 65%ls'

9 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

 

9(i) fldgfia myiq;djh 16%	jeks	wvq	w.hl	mj;S'	fuys	°	X	lsrk	ffjoH	fCIa;%%fha	°	Ndú;d	
lrkafka úoHq;a pqïnl ;rx. j, ljr ,laIKhla ksid±hs hkak isiqkag wjfndaO lr .ekSug 
wfmdi;a ù we;' X	lsrK	wêl	Yla;shla	fyda	ixLHd;hla	we;s	ksid	isrer	úksúo	hdfï	yelshdjla	
we;s	 nj	;yjqre	ls˙ug	wia:ß	 ì`oS	 .sh	frda.shl=f.a	 ,nd	.;a	X	lsrK	PdhdrEmhla	 fmkajd	 tys°										
X	lsrK	wia:ß	;=<sla	.uka	fkdlrk	ksid	w`≥re	jqq	Pdhdjla	,enqK	nj;a	fjk;a	lsrKj,g	jvd	wê	
Yla;shla we;s ksid isrefr® wfkla fldgia yryd .uka lrk nj;a isiqjdg wjOdrKh l< hq;=h'

èjksfha	 ,dlaI◊l	 .=K	 y`≥kd	 .ekSu	 m˙laId	 lr	 ne,Sfï	 (ii)(a) fldgfia myiq;djh 20% ls' 
èjksfha	,dlaI◊l	.=K	ms<sn|	uq,sl	±kqu	we.hSug	,la	lr	we;'	èjksfha	,dCI◊l	.=K	ms<sn|	
±kqu WÑ; WmlrK Ndú;d lrñka wdor®Ykh l< hq;=fõ' 

(ii)(b) fï fldgi u.ska V = fλ	 ioyd	 .Kkh	ls¯fï	yelshdj	 m˙laId	lr	 we;'	 fï	 fldgfia	
myiq;dj 37%	 hk	w.h	by<	kexùu	i`oyd	 .egΩ	lsysmhla	 isiqkag	 .Kkh	ls˙ug	fhduq	 lr	
.=rejrhd úiska wNHdij, ksr; lrùfuka by< myiq;djhla lrd fhduq l< yelsh' tall iys;j 
ms<s;=re ,sùu wjOdrKh l< hq;=hs'
iii)(b) fï fldgi myiq;dj 35%	ls'	°	we;s	p,s;	m%ia:drhla	weiq˙ka	.egΩ	úi`°fï	yelshdj	m˙laId	
lr	we;'fujeks	.egΩ	úi`°u	myiq	lr	.ekSu	ioyd	°	we;s	 o;a;	weiq˙ka	p,s;	m%ia;dr	we£ug	
i,iajd	ta	wdY%s;	.egΩj,g	ms,s;=re	,sùgu	isiqka	fhduq	lr	úh	hq;=h'	

.Dy	úoHq;a	m˙m:fha	Ndú;	jk	ú≥,s	Wmdx.	ms<sn`oj	yd	tajdfha	l%shdld˙;ajh	ms<sn`o	±kqu	m˙laId	
lrk (iv)(b) fldgfia myiq;djh 18%	ls'	mekakqï	o`.rfha	l%%shdj	ir,j	meye†,s	jk	fia	b.ekaùï	
l%%shdj,s fhdod.; hq;=h'
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10 jk m%Yakh i|yd wNsu;dr®:

÷	 úúO	;dm	ixl%%duK	l%%u	ms<sn|	wjfndaOh	m¯CId	ls¯u' 

÷	 wdf,dalfha	jr®;kh	ksid	we;sjk	ixisoaê	úia;r	ls¯fï	yelshdj	m¯CId	ls¯u' 

÷	 °	we;s	øjHhl	ialkaOh"	úYsIag	;dm	Od˙;dj	yd	is≥	jQQ	WIaK;aj fjki weiqfrka th 
,nd.;a	;dm	m%%udKh	.Kkh	ls¯fï	l=i,;dj	m¯CId	ls¯u' 

÷ mDIaGfha iajNdjh wkqj wjfYdaIKh lr .kakd úlsrK ;dm m%%udKh fjkia jk whqre 
meye†,s	ls¯u'

÷	 bf,lafg%%daksl	Wmdx.hla	ixfla;	weiq˙ka	y∫kd	.ekSu	m¯CId	ls¯u' 

÷	 °	we;s	bf,lafg%%dksl	Wmdx.hla	wdY%%s;	uQQ,sl	ixl,am	ms<sn|	wjfndaOh	m¯CId	ls¯u'

10 m%Yakh

10 (i) (a) úlsrKh     (,l=Kq 02)

  (b) úlsrKh	u.ska	;dm	ixl%%duKhg	uOH	wxY=j,	iyNd.S;ajhla	wjYH	fkdfõ'$
	 	 	 wfkla	;dm	ixl%%duK	l%%u	is≥jkafka	udOHhka	yryd	mu◊'	kuq;a	fuu	
	 	 	 l%%ufha	°	˙la;	m%%foaYhla	;=<ska	mjd	;dmh	ixl%%duKh	úh	yel'	 (,l=Kq 01)
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  (ii) (a) • mdrg wdikak jd; ia;rh	;†ka	r;aùu	ksid	>k;ajh	wvqfõ'	$	úr,	udOHhla	
njg m;a fõ'  (01) 

    • óg	idfmaCIj	by<	jd;	ia;rfha	>k;ajh	jeä	fõ'	$	by<	ia;r	idfmaCI	jYfhka	
.yk;r udOH njg m;afõ' (01)

    • wdf,dal lsrK by< isg my<g l%%ufhka jr®;kh ù ;dr mdr wdikakfha we;s 
ia;rh	fj;	meñ”fï	°	wjê	fldaKhg	jvd	jeä	fldaKhlska	m;kh	fõ'	(01)

    • túg	mQQr®K	wNHka;r	mrdjr®;khg	wdf,dal	lsrKh	,laùu	ksid (01) ^by<ska 
we;s	jia;+kaf.a	hál=re	w;d;aúl	m%%;sìïnhla	†iafõ'&	ñ˙`.=j	we;sfõ'	tu	ksid	;dr	
mdfr®	wE;	c,dYhla	fia	†iafõ'

            fyda

        

>k;ajh
jeä	jdhq	ia;r$
.yk;r udOH

r;aùu ksid 
>k;ajh	wvq	jQQ
jdhq	ia;r$	úr,	udOH	

hál=re w;d;aúl
m%%;sìïnh 

       lsrK	ksjer†j	±laùug	,l=Kq	01
       ia;rj, >k;aj fjki ±laùug ,l=Kq 01

    fuys°	wjê	fldaKhg	jvd	jeä	fldaKhlska	m;kh	jQQ	úg	(01)"	mQQr®K	wNHka;r	
mrdjr®;khg ,laùu  (01)   ^,l=Kq 04)

            fyda
	 	 	 	 by;	rEm	igyk	fjkqjg	fuu	rEm	igyk	we;akï	o	,l=Kq	fokak'
  

          

>k;ajh
jeä	jdhq	ia;r$
.yk;r udOH

r;aùu ksid 
>k;ajh	wvq	jQQ
jdhq	ia;r$	úr,	udOH	

hál=re w;d;aúl
m%%;sìïnh 

   (b) I. ;yvqjla	u.ska	wjfYdaIKh	l<	;dm m%%udKh  =   mcθ
	 	 	 	 	 					fyda

     = 30 × 1050 × 5 (01)
     = 157500 (J) / 157.5 kJ (01) ^,l=Kq 02)

    II. ;yvq	40 u.ska	wjfYdaIKh	l<	uqΩ	;dm	m%%udKh	= 157500 × 40      (01)
       = 6300000 (J)  = 6.3 × 106 (J)
           fyda

       = 6300 kJ  = 6.3 × 103 (kJ)  (01)
     by; (I)ys	ms<s;=r	jer†	jqjo	th	(II)ys	ksjer†	j	wdfoaY	lr	we;akï	,l=Kla	fokak'
         ^,l=Kq 02)
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   (c) Yla;sh = 0.1(kW) ×	12  (h)    (01)
  
      = 0.05 kWh / lsf,da fjdÜ -	meh 0.05   (01)	 	 	 	 	 					
	 	 	 	 	 	 	 fyda

          cjh = Yla;sh
ld,h

 

    0.1 × 1000 (W) = Yla;sh

30 × 60 (s)
  

	 	 	 	 	 					
	 	 	 	 	 	 	 fyda

    Yla;sh = 0.1 × 1000 ×	30 × 60     (01)
    Yla;sh = 180000 J / 18 × 104 J / 1.8 × 105 J / 180 kJ     (01)
             tallh	iys;	ksjer†	ms<s;=rg	muKla	wjidk	,l=K	fokak'	^,l=Kq	02)

   (d) I. B gexlsh	$	†<sfik	mDIaGh	iys;	gexlsh	 ^,l=Kq 01)

    II. lΩ	mDIaG"	†<sfik	mDIaGj,g	jvd	jeä	YS>%%;djlska	úlsrK	;dmh	wjfYdaIKh	
lrhs' (02)

                        fyda
	 	 	 	 	 lΩ	mDIaG	u.ska	úlsrK	;dmh	wjfYdaIKh	lr.kakd	YS>%%;dj	jeä	h'	(01)
	 	 	 	 	 †<sfik	mDIaG	u.ska	úlsrK	;dmh	wjfYdaIKh	lr	.ekSfï	YS>%%;dj	wvq	h'	(01)
                        fyda

	 	 	 	 	 lΩ	mDIaG"	úlsrK	;dmh	jeämqr	wjfYdaIKh	lrhs'	(01)
	 	 	 	 	 †<sfik	mDIaG"	úlsrK	;dmh	wvqfjka	wjfYdaIKh	lrhs'	(01)
                        fyda

	 	 	 	 	 lΩ	mDIaGj,g	jvd	†<sfik	mDIaG	u.ska	úlsrK	;dmh	jeäfhka	mrdjr®;kh  
lrhs' (02)

         ^,l=Kq 02)

  (iii) (a) + +- -
fyda  

 

     ixfla;hg (01)
     w.%% kï ls¯ug  (01)    ^,l=Kq 02)
   (b) leâñhï	i,aµhsâ	$	leâñhï	fi,khsâ	$	Cds $	Cdse   ^,l=Kq 01)

   (c) W;a;,	ldphla	$	wNsid¯	ldphla		 			 ^,l=Kq 01)
         

     uqΩ ,l=Kq 20
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10 jk m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

oyjk m%Yakh 32%l	ms˙ila	f;dardf.k	we;'	fuu	m%Yakhg	

ysñ ,l=Kq 20ls'
bka 0 - 5 m%dka;rfha 56%la o  
 6 - 10 m%dka;rfha 22%la o  
 11 - 15 m%dka;rfha 16%la o 
 16 - 20 m%dka;rfha 6%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16 fyda 16g	jvd	,nd.;a	ms˙i	6%la 
jk	w;r"	 wh≥ïlrejkaf.ka	 56%la u ,ndf.k we;af;a 
,l=Kq 5 fyda 5g	jvd	wvqfjks'

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

0 - 5 
56% 

6 - 10 
22% 

11 - 15 
16% 

16 - 20 
6% 

fuu m%Yakfhys wkqfldgia 11 la we;s 
w;r" bka wkqfldgia 6l myiq;dj  40% 
fyda	Bg	jeä	h'	wkqfldgia	4l myiq;dj 
30%	fyda	Bg	jvd	wvq	h'	myiq;dj	wvq	u	
wkqfldgi (iii)(b) jk w;r tys myiq;dj 
10%ls'	myiq;dj	jeä	u	wkqfldgi	(d)(I) 
jk w;r tys myiq;dj 64%ls'

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

10 10 m%Yakfhys fldgia yd wkqfldgia 

(ii)(a) myiq;djh 11%la	 fõ'	 ñ˙`.=j	 we;sùfï	 úoHd;aul	 moku	 m¯CIdjg	 ,lalr	 ;sfí'	 fuu	
ixisoaêh	;yjqre	jk	wdldrhg	yqkq	mqjrefõ	we£u	l<	hq;=h'	mQQr®K	wNHka;r	mrdjr®;kh	is≥jk	
fjk;a	wjia:d	i|yd	WodyrK	b†˙m;a	l<	hq;=h'				

(ii)(c) fuu fldgig myiq;djh 30%ls' úoHq;a WmlrKj, laIu;dj yd Ndú;d jk ld,h wkqj 
jehjk	Yla;s	m%%udKh	.Kkh	ls¯fï	wNHdi	jeä	jYfhka	l<	hq;=h'	ú≥,s	tall	m%%udKh	lsf,da	
fjdÜ	meh	hk	tallho	úoHq;a	Yla;sh	cQQ,a	hk	tallh	Ndú;hg	yqre	ls¯u	yd	ms<s;=re	iu.	wod<	
tallh ,sùu wjOdrKh ls¯u'

(ii)(d)(II) fuu fldgfia myiq;djh 27%ls' úlsrK ;dmh wjfYdaIKh flfrys mDIaG iajNdjfha 
n,mEu	m¯CIdjg	,la	lr	;sfí'	fujeks	.egÆjl	°	ixikaokd;aulj	ms<s;=re	,sùug	isiqka	fhduq	
l<	hq;=h'	tneúka	bf.kqï	b.ekaùï	l%%shdj,sfha	°	wjfYdaIKh	jkafka	;dmh	fkdj	úlsrK	;dmh	
nj wjOdrKh l< hq;=h'

(iii)(c) wdf,dal	kdNs.;	ls¯ug	fhdod.kakd	m%%ldY	WmlrK	ms<sn|	j	úuid	we;'	´kEu	wjia:djl	
wdf,dalh myiqfjka kdNs.; l< yels m%%ldY WmlrKh W;a;, ldph nj wjOdrKh l< hq;=h' 
m%%ldY	WmlrKh	y∫kd	fkd.;a	ksid	myiq;dj	26%la	jeks	wvq	w.hla	ù	;sfí'	
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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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jHqy.; rpkd m%%Yak m;%%fha jeäu	m%%Yakh	ridhk	úoHdj	m%%Yakh	jk	w;r	tys	myiq;dj	38.8%ls'	wvqu	

myiq;djla	olajkafka	„j	úoHdj	úIh	fCIa;%%hg	wh;a	2 jk m%%Yakhhs' tys myiq;dj 30.7%ls' 

 

			rpkd	m%%Yakh	ie,lSfï°	„j	úoHdj	hgf;a	23.7%l myiq;djla 5 jeks m%%Yakhgo 57.6% la 6 jk 

m%%Yakhg	o	ysñ	ù	;sfí'	ridhk	úoHd	m%%Yak	w;˙ka	7 jk m%%Yakhg 45.6%l idr®:l;ajhlska hq;=j 

isiqka	ms<s;=re	°	we;s	w;r	8 jk m%%Yakfha myiq;dj 33.4% ls' fN!;sl úoHdj 9 jk m%%Yakhg 32.4%l o 

10 jk m%%Yakhg 34.8%l	myiq;djla	o	ysñ	ù	;sfí'
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úIh fCIa;%

2015 w'fmd'i'^id'fm<&	 úNd.h	 ˚˚	 m;%fha	 úIh	
fCIa;%	i|yd	myiq;dj	ie,l+	úg	ta	ta	úIh	fCIa;%	
i|yd idr®:l f,i ms<s;=re imhd we;s m%;sY; my;     
m˙†	fõ'

„j	úoHdj	 37%
ridhk úoHdj 39%
fN!;sl úoHdj  34%
ifudaOdksl 38%

fï	 wkqj	 isiqkag	 jvd	 wmyiq	 úIhh	 fldgia	
y`≥kdf.k	 ta	 wkqj	 bf.kqï	 b.ekaùï	 l%%shdj,sh	
ilia lr .kafka kï úoHdj úIhfha idOk uÜgu 
by< kexúh yels jkq we;'
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˚˚˚  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 (

 fmd≥ Wmfoi a (

*	 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	°	ld,h	ksis	m˙†	l<ukdlrKh	lr	.ekSug	j.	n,d	.;	
hq;= h'

*	 ms<s;=re	,sùfï	°	ulk	†hr	Ndú;	ls¯fuka	je<lsh	hq;=	h'

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

*	 ms<s;=re	m;%	weñ”fï	°	tla	m%Yakhlg	w∞<	ms<s;=re	tlg	f.dkq	jk	fia	ishÆ	u	msgq	
ms<sfj<g	;nd	;†ka	.eg	.eish	hq;=	h'

 úfYaI Wmfoia (

*	 úoHdj	úIhfha	Ndú;	jk	md˙NdIsl	fh≥ï	w∞<	ia:dkj,	Ndú;	l<	hq;=	h'	

*	 .Kkh	ls¯ïj,	°	mshjfrka	mshjr	meye†,s	j	i|yka	l<	hq;=	h'

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

*	 wjYH	wjia:dj,	°	iïu;	tallj,g	m˙jr®;kh	lr	Ndú;	l<	hq;=hs'	

*	 ridhksl	iólrK	,sùfï	°	ta	ieu	úg	u	;=,s;	lr	,súh	hq;=	w;r	fN!;sl	wjia:d	o	
±laúh hq;= h'

*	 fok	,o	o;a;	weiq˙ka	m%ia;dr	we£u;a"	m%ia;drhla	ks¯CIKh	lrñka	.egÆ	úi£u;a	l<	
hq;= h'

*	 wCIr	Ndú;	lr	we;s	.egÆj,g	ms<s;=re	,sùfï	°	w∞<	ms<s;=rg	.e<fmk	tu	wCIr	u	
Ndú; l< hq;=hs' 
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3'2' bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

*	 úoHdj	 hkq	 ±kqu	ksmojk	l%shd∞uhls'	 th	 mj;sk	 hï	isoaëka	 ms<sn|	 j	lrkq	 ,nk	
iqm¯CIdld¯	ks¯CIK	yd	tu	ks¯CIKj,g	wr®:j;a	njla	,nd°ug	f.dvkef.k	jdo	hk	
lreKq	fol	u	u;	rπ	mj;sk	l%shd∞uhls'	m˙irh	ms<sn|	j	ñksid	;=<	mj;sk	l=;=y,fh;a	
;dr®lsl	f,i	f,dalh	ms<sn|	j	úuis,su;aùu	yd	f;areï.ekSu	hkd†	l%shdj,sj,	m%;sM,hla	
f,i úoHd;aul ±kqu ksrka;rfhka fjkia ùug ,la fõ' úoHd;aul ±kqu" f,dalfha 
fndfyda	ñksiqka	;=<	mj;sk	idudkH	jHjydrfha	Ndú;	jk	±kqfuka	Tíng	hkakls'	

*	 úoHd	 wOHdmkfha	 m%Odk	 bf.kqï	 ksujqï	 f,i	 l%shdld¯;ajh	 ms<sn|	 jQ	 wjfndaOh"	
úoHd;aul f;dr;=re" úoHd;aul wdl,am" úoHd;aul reÑl;ajh" úoHd;aul w.h ls¯ï" 
úoHd;aul	idCIr;dj"	úoHdfõ	wdpdr	Or®u	hk	fï	ksmqK;d	isiqka	fj;	<Ûd	lr	°u	
ie,lsh yels h' isiqkag by; ksmqK;d <Ûd lr.; yels wdldrhg úoHd .=rejrhd úoHdj 
b.ekaùu l< hq;= h'

*	 úoHd;aul	 ±kqu	 °fï	 °	 wfkla	 úIhhkays	 °	 fuka	 fkd	 j	 Bg	 jvd;a	 u	 WÑ;	 l%u											
wkq.ukh	l<	hq;=	fõ'	úoHdj	b.ekaùfï	uQ,sl	mrudr®:h	jkafka	úoHdfõ l%shdj,sh 
ms<sn| yqrejla isiqka ;=< we;s lrùuhs' úoHd;aul l%uh"	wdrïNl	ks¯CIKh"	wkqudkh"	
l,ams;	f.dvk.d	.ekSu"	l,ams;	m¯CIdj"	o;a;	iy	f;dr;=re	úYaf,aIKh"	kej;	m¯CId	
fldg ks.ukj,g meñ”u hk m%Odk mshjrj,ska hqla; h' .=rejrhdf.a ldr®hh jkafka 
úoHdfõ	l%shdj,sh	y∫kdf.k	th	úoHdj	bf.kSfï	°	Ndú;	l<	hq;=	wdldrh	isiqkag	yqre	
lrùuhs'	ta	Tiafia	úoHd;aul	l%uh	Ndú;hg;a	.egÆ	úi£ug;a	isiqyq	fhduq	fj;s'					

*	 úoHdj	b.ekaùfï	°	.=re	udr®f.damfoaYj,	uÛ	fmkaùu	Tiafia	.=reNj;d	úiska	WÑ;	
l%ufõo	 wkqjr®;kh	lrf.k	Ndú;	ls¯u"	 idr®:l	bf.kqï	 b.ekaùï	 jevms<sfj<lg	
fya;=	jkq	we;'	mka;s	ldurh	;=<	is≥	jk	idudkH	bf.kqï	l%shdj,sh	fuka	u	lKavdhï	
l%shdldrlï"	úoHd.dr	;=<	is≥	flfrk	m¯CIK"	fCIa;%	jev"	jHdmD;s"	fCIa;%	pd˙ld"	úoHd	
m%or®Yk	wd°	l%shdj,s	rdYshla	fuu	úIhh	yd	iïnkaO	j	we;'	fï	ieu	lghq;a;l	°	u	
isiqkaf.a	Wm˙u	yd	ksjer†	iyNd.S;ajh	we;s	jk	f,i	udOH	Ndú;h"	w;ay∞	ne,Su	is≥	
ls¯u	jeks	wjia:d	i|yd	o	bv	i,iñka	.=rejrhd	úiska	;u	bf.kqï	b.ekaùï	l%shdj,sh	
ilid .; hq;= h' 

* úoHdfõ yuq jk fndfyduhla úhqla; ixl,am wjfndaO lr .ekSug YsIHhdg yels jkqfha 
tajd	f.dv	kexùug	uQ,sl	moku	iemfhk	úúO	uQ,sl	ixl,am	úêu;a	f,i	idOkh	
ls¯ug yd fhda.H f,i bf.kqï wdOdrl Ndú; lrñka fmr ±kqu yd w;a±lSï úuiqug 
,la	lr	.ekSug	wjia:dj	°fuka	h'

*	 mka;s	ldur	bf.kqï	l%shdj,sfhka	,nk	±kqu	yd	wjfndaOh	jvd;a	m%.=K	ls¯u	i|yd	
úoHd.dr	 ;=<	 is≥	 flfrk	 m¯CIK	 o"	 lΩ,E,a,	 ;=<	 f.dvk.k	 ixl,am	 is;shï	 o	
Ndú;d	ls¯u	 iq≥iq	 fõ'	 iQ;%"	 iólrK"	 rEmigyka	 yd	 yuqjk	 wΩ;a	 jpk	ieu	 úg	 u	
lΩ,E,af,a	,sùu"	 we£u	l<	hq;=	 h'	iQ;%	Ndú;	lr	.egÆ	úi|k	úg	.=rejrhd	úiska	
m<uq	j	lΩ,E,af,a	.egÆj	mshjr	jYfhka	úiπ	fojkq	j	isiqjdg	th	úi£ug	wjia:dj	
°u	jvd	jeo.;a	fõ'	úoHd.dr	;=<	is≥flfrk	m¯CIKj,	°;a	mka;s	ldur	;=<	is≥	lrk	
m%dfhda.sl	l%shdldrlïj,	°;a	yels	ieu	úg	u	tla	tla	wjYH;djg	w∞<	fhda.H	WmlrK	
muKla	Ndú;	ls¯ug	yqre	l<	hq;=	h'	tfia	u	tajd	m˙yrKfha	°	;udf.a	fuka	u	tu 
WmlrKj,	o	wdrCIdj	ms<sn|	j	úuis,su;a	ùfï	yqrej	isiqkag	°u	jeo.;a	fõ'	l%shdldrlï	
i|yd	 w∞<	 WmlrK	 fkdue;s	 úg	 °	 úl,am	 WmlrK	Ndú;	lrf;d;a	 w∞<	kshñ;	
WmlrK ms<sn| ±kqj;a ls¯u jeo.;a fõ'
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*	 iïu;	ixfla;"	iïu;	tall"	iQ;%	yd	ksjer†	rEmigyka	Ndú;	ls¯ug;a	tajd	ksjer†	j	
kï	ls¯ug;a	tys	°	iïu;	¯;s	wkq.ukh ls¯ug;a ie,ls,su;a úh hq;=hs'

*	 mka;s	 ldurh	 ;=<	 .=rejrhdf.a	 wëCIKh	 hgf;a	 úúO	 bf.kqï	 l%u	 Tiafia	 ±kqu								
,nd.ekSfï wjia:d iïmdokh l< hq;= fõ' iyfhda.h" iqyo;dj" kdhl;ajh" wka whg 
.re	ls¯u"	wka	u;	bjiSu	jeks	.=Kdx.	jeä	†hqKq	jk	f,i	bf.kqï	wjia:d	iïmdokh	
l< hq;= h'

*	 b.ekaùfï	l%u	Ndú;fha	°	úoHd	úIhg	wh;a	m%Odk	fCIa;%j,	tkï	fN!;sl"	„j"	ridhk	
hk	fCIa;%j,	úIh	lreKq	yels	ieu	wjia:djl	u	ifudaOdks;	j	fhd∞	.ekSug	lghq;=	
ls¯u	jvd	iq≥iq	h'	tu.ska	ú≥yqre	Ñka;khla	orejka	;=<	f.dv	ke.Sfuka	;r®ldkql+,	j	
ms<s;=re ,sùug yelshdj ,efnkq we;'  

*	 m%Yak	m;%h	Tiafia	úuiSug	,la	lrk	we;eï	úIh	lreKq"	meye†,s	ls¯u	ixCIsma;	f,i	
olajd	;snqK	o	b.ekaùfï	°	tajd	ksjer†	j	mQr®K	úuiqula	iys;	j	fhd∞	.ekSug	Wkka≥	
ùu b;d jeo.;a fõ'


