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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'	2017 jr®Ifha	°	fuu	úNd.h	i|yd	kj	ksr®foaYh	hgf;a	
206630 la	mdi,a	wfmalaIlhka	o"	46700 la	fm!oa.,sl	wfmalaIlhka	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<& ixhqla;	 .Ks;h	 úIhfhys	 úIh	 wNsu;dr®:	 yd	 úIh	 idOkh	
ms<sn|	 f;dr;=re	 fuu	 jdr®;dfõ	 I fldgfiys	 wvx.=	 fõ'	 ta	 hgf;a	 úIh	 i|yd	 fmkS	 isá	
wfmalaIlhka	ixLHdj"	Tjqka	fY%a◊	,ndf.k	we;s	wdldrh"	†ia;%sla	uÜgñka	mdi,a	wfmalaIlhka	
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	ixhqla;	.Ks;h	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	,nd	.;a	kshe¢hlg	wkqj	,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<& 2017 úNd.fha	ixhqla;	.Ks;h	úIhfhys	I yd	II m%Yak	m;%j,	m%Yak	yd	tu	
m%Yakj,g	wfmalaIlhka	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	wfmalaIlhkaf.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	ldr®h	
uKav,hg;a	udf.a	yDohdx.u	ia;+;sh	m<	lrñ'       

    

	 	 	 î'	ik;a	mQ‚;
	 	 	 úNd.	flduid˙ia	ckrd,a	

 2020	uehs	14

	 mr®fhaIK	yd	ixjr®Ok	YdLdj	
	 YS%	,xld	úNd.	fomdr®;fïka;=j

me,j;a;"	n;a;ruq,a,'	 
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WmfoaYl;ajh  ( î'	ik;a	mQ‚;
      úNd. flduid˙ia	ckrd,a	

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

iïnkaëlrKh ( tia'	m%kjodika		
	 	 ksfhdacH	úNd.	flduid˙ia
     mr®fhaIK	yd	ixjr®Ok	^mdi,a	úNd.& 

úIh iïnkaëlrKh ( ví,sõ'	ù'	ã'	tia'	tï'	jrldf.dv
	 	 ksfhdacH	úNd.	flduid˙ia

	 	 ví,sõ'	tï'	iS'	fla'	uyñ;j	
	 	 iyldr	úNd.	flduid˙ia

	 	 ;s<s◊	.fka.u			
	 	 iyldr	úNd.	flduid˙ia
    
ixialrKh     ( iS'	nuqKqf.a	
	 	 	 	 	 	 .=re	fiajh	I      
	 	 	 	 	 	 ã'tia'	fiakdkdhl	úoHd,h
	 	 	 	 	 	 fld<U	07
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	 	 	 	 	 	 .=re	fiajh	I 
	 	 	 	 	 	 uy$	Wiia	nd,sld	úoHd,h
	 	 	 	 	 	 uykqjr	
   
ieliqï lñgqj   (  wdr®'	ta'	fifkfy,;d	
	 	 	 	 	 	 iyldr	ú≥y,am;s	
	 	 	 	 	 	 l=$.s˙$	i|,xldj	cd;sl	mdi,	
	 	 	 	 	 	 i|,xldj
      
      iS'	nuqKqf.a	
	 	 	 	 	 	 .=re	fiajh	I      
	 	 	 	 	 	 ã'	tia'	fiakdkdhl	úoHd,h
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	 	 	 	 	 	 .=re	fiajh	I 
	 	 	 	 	 	 Ydka;	u˙hd	lkHdrduh	
      ud;r 

	 	 	 	 	 	 tka'	tï'	ñiand		
	 	 	 	 	 	 .=re	fiajh	I 
	 	 	 	 	 	 uy$	Wiia	nd,sld	úoHd,h
	 	 	 	 	 	 uykqjr	

m˙.Kl msgm; ieliqu	 	 (	 ví,sõ'	ta'	ã'	p;=˙ld	†idkdhl
	 	 	 	 	 	 o;a;	igyka	ls%hdlre

	 	 	 	 	 	 tia'	tÉ'	m%%Idka	lreKdfiak
	 	 	 	 	 	 f;dr;=re	yd	ikaksfõoK	;dCIK	iyldr

msgljrh ksr®udKh    ( ta'	t,a'	fla'	p;=rdKs	
	 				l<ukdlrK	fiajd	ks,Odrs
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I   fldgi 

1'  úIh wNsu;dr®: yd úIh idOkh ms<sn| f;dr;=re 
  
    1'1'  úIh wNsu;dr®: 
  

 

 Ú	 .Ks;h	jeä≥r	wOHhkh	ls¯u	i|yd	isiqkg	uQ,sl	.Ks;uh	l=i,;d	
,nd°u	

		 Ú	 .Ks;uh	.egÆ	úi|Sfï	Ys,aml%u	ms<sn|	w;aoelSï	isiqkg	,nd°u	

		 Ú	 .Ks;uh	;dr®lsl	Ñka;kh	ms<sn|	isiqkaf.a	YsIH	iïm%cdkkh	jeä†hqKq	
ls¯u	

		 Ú	 .Ks;h	bf.kSu	i|yd	isiqka	wNsfm%arKh	ls¯u	

		 igyk	(	
	 	 fuu	úIh	ksr®foaYh	u.ska	.Ks;uh	±kqu	jeä†hqKq	ls¯u	muKla	fkdj	

t†fkod	„ú;fha°	.Ks;uh	±kqu	Ndú;	ls¯fï	l=i,;d	jeä†hqKq	ls¯u	
o	p˙;	ixjr®Okh	o	wfmalaId	flfr®'	

 

  



- 2 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2017

1'2'  úIh idOkh ms<sn| ixLHdkuh f;dr;=re
 
      1'2'1   úIhh i|yd fmkS isá wfmalaIlhka ixLHdj 

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

isxy,	 24805 4419 29224

fou<	 3733 463 4196

bx.%Sis	 1301 283 1584

tl;=j 29839 5165 35004

  
   j.=j 1 

      1'2'2   wfmalaIlhka fY%A◊ ,ndf.k we;s wdldrh 

 

 fY%a◊h mdi,a wfmalaIlhka 
fm!oa.,sl 

wfmalaIlhka  tl;=j m%;sY;h

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

A 3652 12.24 615 11.91 4267 12.19

B 2872 9.62 547 10.59 3419 9.77

C 5528 18.53 1018 19.71 6546 18.70

S 7478 25.06 1421 27.51 8899 25.42

F 10309 34.55 1564 30.28 11873 33.92

tl;=j 29839 100.00 5165 100.00 35004 100.00

 j.=j 2 
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1'2'3  m%:ujrg fmkS isá mdi,a wfmalaIlhka fY%a◊ ,ndf.k we;s wdldrh - †ia;%slal wkqj

j.=j 3 

†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 3196 471 14.74 293 9.17 549 17.18 754 23.59 2067 64.67 1129 35.33

2'		.ïmy 1813 130 7.17 128 7.06 315 17.37 423 23.33 996 54.94 817 45.06

3'		lΩ;r 968 76 7.85 62 6.40 157 16.22 230 23.76 525 54.24 443 45.76

4'		uykqjr 1125 122 10.84 97 8.62 198 17.60 255 22.67 672 59.73 453 40.27

5'		ud;f,a 242 19 7.85 15 6.20 38 15.70 55 22.73 127 52.48 115 47.52

6'		kqjrt<sh 301 34 11.30 27 8.97 42 13.95 72 23.92 175 58.14 126 41.86

7'		.d,a, 1414 162 11.46 105 7.43 204 14.43 344 24.33 815 57.64 599 42.36

8'		ud;r 1059 133 12.56 112 10.58 178 16.81 257 24.27 680 64.21 379 35.79

9'		yïnkaf;dg	 721 76 10.54 60 8.32 145 20.11 203 28.16 484 67.13 237 32.87

10' hdmkh 737 181 24.56 109 14.79 149 20.22 171 23.20 610 82.77 127 17.23

11'	ls,sfkdÉÑ 98 17 17.35 12 12.24 17 17.35 23 23.47 69 70.41 29 29.59

12'	ukakdru	 57 4 7.02 11 19.30 13 22.81 16 28.07 44 77.19 13 22.81

13'	jõkshdj 107 16 14.95 12 11.21 22 20.56 26 24.30 76 71.03 31 28.97

14'	uq,;sõ 59 5 8.47 8 13.56 12 20.34 19 32.20 44 74.58 15 25.42

15'	uvl,mqj 294 35 11.90 29 9.86 53 18.03 81 27.55 198 67.35 96 32.65

16'	wïmdr 486 32 6.58 35 7.20 88 18.11 114 23.46 269 55.35 217 44.65

17'	;%sl=Kdu,h 175 11 6.29 9 5.14 31 17.71 44 25.14 95 54.29 80 45.71

18'	l=reKE., 1281 126 9.84 83 6.48 219 17.10 306 23.89 734 57.30 547 42.70

19'	mq;a;,u 454 24 5.29 35 7.71 70 15.42 137 30.18 266 58.59 188 41.41

20'	wkqrdOmqrh 578 38 6.57 25 4.33 74 12.80 133 23.01 270 46.71 308 53.29

21'	fmdf<dkakrej 172 2 1.16 8 4.65 16 9.30 37 21.51 63 36.63 109 63.37

22'	n≥,a, 617 66 10.70 36 5.83 81 13.13 164 26.58 347 56.24 270 43.76

23'	fudkrd., 215 10 4.65 14 6.51 25 11.63 57 26.51 106 49.30 109 50.70

24'	r;akmqrh 726 65 8.95 51 7.02 127 17.49 169 23.28 412 56.75 314 43.25

25'	lE.,a, 636 30 4.72 51 8.02 80 12.58 149 23.43 310 48.74 326 51.26

iuia; †jhsk 17531 1885 10.75 1427 8.14 2903 16.56 4239 24.18 10454 59.63 7077 40.37
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1'2'4  ,l=Kq ,ndf.k we;s wdldrh - mka;s m%dka;r wkqj

 j.=j 4 

 by;	 j.=fjys	 ±lafjk	 o;a;	 wkqj"	 fuu	 úIhh	 i|yd	 31 - 40   m%dka;rh	 ;=<	 ,l=Kq	

	 ,nd.;a	wfmalaIlhka	ixLHdj	4951 ls'	th	m%;sY;hla	jYfhka	14.14 % ls'	,l=Kq	40	fyda	

	 Bg	wvqfjka	,nd	we;s	wfmalaIlhka	ixLHdj	16324ls'	th	m%;sY;hla	jYfhka	46.63% ls'		

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

iuqÉÑ; 
ixLHd;h

iuqÉÑ; ixLHd; 
m%;sY;h 

91 - 100 439 1.25 35004 100.00

81 - 90 1807 5.16 34565 98.75

71 - 80 3129 8.94 32758 93.58

61 - 70 3806 10.87 29629 84.64

51 - 60 4522 12.92 25823 73.77

41 - 50 4977 14.22 21301 60.85

31 - 40 4951 14.14 16324 46.63

21 - 30 4146 11.84 11373 32.49
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1.3  úIh idOkh ms<sn| úYaf,aIKh 

1.3.1  I m;%fhys A yd B fldgiaj, m%Yak f;dardf.k we;s wdldrh  
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1.3.2  I  m;%fhys A iy B fldgiaj,g wh;a m%Yakj, myiq;d or®Yl
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fuu	m%ia;drhg	wkqj"	fuu	m%Yak	w;=frka	jeäu	myiq;dj	we;af;a	11 jk	m%Yakhg	jk	w;r	tys	

myiq;dj	70% la	muK	fõ'	wvqu	myiq;dj	we;af;a	3	jk	m%Yakhg	jk	w;r	tys	myiq;dj	21% la	

muK	fõ'

 

1'3'3  I  m;%fhys B fldgfiys m%Yak i|yd ,l=Kq ,ndf.k we;s wdldrh
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fuu	 m%Yak	 m;%fha	 m%Yak	 11	 isg	
17	 olajd	iEu	m%Yakhla	i|yd	u	
,l=Kq	 150	 ne.ska	 fjka	lr	 we;'	
fuys	 11	 jk	 m%Yakh	 i|yd	 fjka	
lr	 we;s	 ,l=Kq	 150ka	 m%ia;drhg 
wkqj"	 114-150	 m%dka;rhg	 wh;a	
,l=Kq	m%udKhla	,ndf.k	we;af;a	
fuu	 m%Yakh	 i|yd	 ms<s;=re	 iemhQ	
wfmalaIlhkaf.ka  45%la	 muK	
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1.3.4  I  m;%fhys B fldgfiys tla tla m%Yakfhys fldgiaj,g yd wkqfldgiaj,g ms<s;=re 
       imhd we;s wdldrh 
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 1.3.5   I  m;%fhys B fldgfiys tla tla m%Yakfhys fldgiaj, myiq;dj   

myiq;dj 
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1.3.6  II  m;%fhys A iy B fldgiaj, m%Yak f;dardf.k we;s wdldrh
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1.3.7  II  m;%fhys A iy B fldgiaj,g wh;a m%Yakj, myiq;d or®Yl
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  m%ia;drh 7 (RD/16/05/AL  fmdarufhka	,nd.;a	f;dr;=re	weiqfrka	ilia	lrk	,°')

		fuu	m%ia;drhg	wkqj	fuu	m%Yak	w;=frka	jeäu	myiq;dj	we;af;a	1 jk	m%Yakhg	jk	w;r	tys	myiq;dj

  66%la	fõ'	wvqu	myiq;dj	we;af;a	10 jk	m%Yakhg	jk	w;r	tys	myiq;dj	26% la	fõ'	
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50%la	muK	o	fõ'
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1.3.9  II  m;%fhys B fldgfiys tla tla m%Yakfhys wkqfldgiaj,g ms<s;=re imhd we;s wdldrh
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1.3.10  II  m;%fhys B fldgfiys tla tla m%Yakfhys fldgiaj, myiq;dj
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II  fldgi 

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

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

        2'1'1'  I  m;%fha jHQyh

        

          

 
  

 

ld,h	meh	03 ls'	uqΩ	,l=Kq	100 ls'

Ú	 fuu	m%Yak	m;%h	fldgia	follska iukaú;	h'
 A fldgi	 -	 m%Yak	oyhls'	m%Yak	ish,a,g u	ms<s;=re	iemhsh	hq;=h'	tla	

m%Yakhlg	,l=Kq	25	ne.ska	,l=Kq	250 ls'	
 B fldgi	 -	 m%Yak	y;ls'	m%Yak	mylg	ms<s;=re	iemhsh	hq;=h'	
	 	 	 tla	m%Yakhlg	,l=Kq	150	ne.ska	,l=Kq	750 ls'
       I m;%h	i|yd	uqΩ	,l=Kq	=  (250 + 750) ÷10  =  1000  ÷ 10  =  100

Ú	 úNd.fha°	A fldgig	m%Yak	m;%fha	u	tla	tla	m%Yakh	i|yd	imhd	we;s	bv	
m%udKh	;=<	ms<s;=re	iemhsh	hq;=h'



- 14 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2017

2'1'2   ˚  m;%h i|yd ms<s;=re imhd we;s wdldrh 

    fuu		m;%fha	A fldgig	wh;a	m%Yak	oyhu	i|yd	ms<s;=re	iemhSu	wksjdr®h	jqj;aa"	tajdg	
ms<s;=re	imhd	we;s	wdldrfha	lemS	fmfkk	úúO;ajhla	olakg	,efí'	fuu	m%Yak	oyhg	ms<s;=re	
iemhSug	W;aidy	lr	we;s	wfmalaIlhkaf.a	m%;sY;h;a"	ta	wkqj	tu	m%Yakj,	myiq;dj;a	my;	
m%ia;drfhka	±la	fõ'	
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10 - ixhqla; .Ks;h - ˚ m;%h ^A fldgi& 

m%Yak wxlh
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f;dard	.ekSu	

myiq;dj 
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  m%ia;drh 11 ( ixhqla;	.Ks;h	I m;%fha	A fldgfiys	m%Yakj,g	ms<s;=re	iemhSug	W;aidy	lr	we;s	

	 									wfmalaIlhkaf.a	m%;sY;h	iy	tu	tla	tla	m%Yakfhys	myiq;dj

fuu	 ixhqla;	 .◊;h	 I	 m;%fhys	A fldgfiys	 wvx.=	 m%Yak	 10gu	 ms<s;=re	 iemhSu	
wksjdr®h	 jQj;a"	 I	 m;%hg	 fmkS	 isá	 wfmalaIlhkaf.ka	 90%lg	 jvd	 jeä	 ms˙ila	 ms<s;=re	
iemhSug	W;aidy	lr	we;af;a	1, 2, 4 yd	7	hk	m%Yakj,g	muKs'	thska	wfmalaIlhkaf.ka	jeäu	
m%;sY;hla	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	1	m%Yakhg	jk	w;r"	tu	m%;sY;h	98% ls'
m%Yak	 oyhgu	 ms<s;=re	 iemhSu	 wksjdr®h	 jqj;a	 wfmalaIlhka	 ishÆ	 fokdu	 úiska	 ms<s;=re	
iemhSug	W;aidy	lr	we;s	tlu	m%Yakhlaj;a	fuu	m%Yak	oyh	w;r	fkdùu	úfYaI	wjOdkh
fhduq	úh	hq;=	lreKls'	

;j	o	3 m%Yakhg	ms<s;=re	iemhSug	W;aidy	lr	we;s	wfmalaIlhkaf.a	m%;sY;h	83% la	
jk	w;r	b;ss˙	m%Yak	9gu	Bg	jeä	m%;sY;hla	ms<s;=re	iemhSug	W;aidy	lr	we;'	

myiqfjkau	idr®:l	ms<s;=re	iemhSu	u.ska	wfmalaIlhka	jvd;a	i;=gqodhl	f,i	,l=Kq	
,nd	.kq	we;ehs	wfmalaIs;	fuu	m%Yak	oyh	w;=frka	myiq;dj	50%	fyda	blaujd	we;af;a	1, 7	yd	
10	m%Yak	;=kg	mu◊'	tajdfha	myiq;d	o	ms<sfj<ska	61%, 53% yd	55% f,i	fõ'	wvqu	myiq;dj	
3	jk	m%%Yakhg	jk	w;r	th	21% la	fõ'		 					
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m%YAk	wxlh	 1 2 3 4 5 6 7 8 9 10

ms<s;=re	iemhQ	
wfmalaIlhka	
w;=frka

lsisu	,l=Kla	
fkd,enQ	
m%;sY;h	

8 26 41 30 35 29 22 31 31 13

,l=Kq	25	u	
,enQ	m%;sY;h	

42 18 5 5 29 15 29 19 15 32

ms<s;=re	iemhSug	W;aidy	fkdl<	
wfmalaIlhkaf.a	m%;sY;h	

2 5 17 9 10 12 9 13 16 12

m%Yakfhys	myiq;dj	% 61 45 21 32 41 38 53 37 33 55

j.=j 5 ( ixhqla;	.◊;h	I	m;%fha	A	fldgfiys	tla	tla	m%Yakhg	lsisu	,l=Kla	fkd,enQ"	,l=Kq	
          25 u	,enQ	yd	W;aidy	fkdl<	wfmalaIlhkaf.a	m%;sY;

	 m%Yakhg	ysñ	uqΩ	,l=Kq	m%udKhu	ysñ	lr.;a	wfmalaIlhka	1 iy	10 m%YAk	folg	muKla	
30% la	fyda	Bg	jeä	m%;sY;hla	,ndf.k	we;'	tajdfhka	jeäu	m%;sY;h	jk	42% ,nd	we;af;a	1 

m%Yakhg	h'	m%Yakhg	ysñ	,l=Kq	25 u	ysñlr.;a	wfmalaIlhka	m%Yak	6 la	i|yd	ysñlrf.k	we;af;a	
20%	g	wvq	m%%;sY;hls'	tu	m%%Yak	jkafka	2, 3, 4, 6, 8  iy	9	fõ'	3  iy	4	hk	m%Yak	fol	i|yd	5% 

ne.ska	jk	wvq	m%;sY;hla"	uqΩ	,l=Kq	m%udKhu	,ndf.k	;sîu	flfrys	wjOdkh	fhduq	l<	hq;=h'	

	 ixhqla;	 .◊;h	 I	 m;%hg	 mdol	 jk	 Y=oaO	 .◊;	 ixrplhg	 wh;a	 uQ,Or®u	 yd	 uQ,sl	
isoaOdka;	mokï	lr	.ksñka	ilia	lrkq	,nk	fuu	m%Yak	oyh	i|yd	fuu	úIhhg	fmkS	isák	
wfmalaIlhkag	 jvd;a	 myiqfjka	 ,l=Kq	 ,nd	 .ekSug	 yelsfõ	 hehs	 wfmalaId	 flreK	 o"	 by;	
f;dr;=rej,ska	wkdjrKh	jkqfha	tfia	is≥ù	fkdue;s	njhs'	;j	o		wfmalaIlhkaf.ka	17% lau	
3 m%Yakhg	ms<s;=re	iemhSug	W;aidy	lr	fkdue;s	ùu	o	olakg	we;'	

	 ixhqla;	 .◊;h	 I	 m;%fha	B	 fldgfiys	 °	 we;s	 m%Yak	 y;	 w;=frka"	 ;u	 wNsu;h	 m˙†	
f;dard.;a	m%Yak	mylg	muKla	ms<s;=re	iemhsh	hq;=	jk	w;r"	tu	f;dard	.;a	tla	tla	m%Yakh	
i|yd"	I	m;%hg	ysñ	,l=Kq	1000	ka"	,l=Kq	150	ne.ska	ysñ	fjhs'	tu	m%Yak	f;dard	.kq	,en	we;s	
wdldrh;a"	tajdfha	myiq;d;a	my;	m%ia;drfha	±lafõ'
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m%ia;drh 12 ( ixhqla;	.◊;h	I	m;%fha	B	fldgfiys	m%Yak	f;dard	f.k	we;s	wfmalaIlhkaf.a	
	 							m%;sY;	yd	tu	tla	tla	m%Yakfhys	myiq;dj	 

 I  m;%fhys	B 	fldgfiys"	°	we;s	m%Yak	y;	w;=frka	wfmalaIlhka	jeäu	ms˙ila	14 jk 
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m%Yakh	 f;dardf.k	 we;'	 tu	 wfmalaIlhkaf.a	 m%;sY;h	 98%  la	 muK	 fõ'	 fuu	 m%Yakfhys	

myiq;dj	60%  la	fõ'	fuu	m%Yak	m;%fha	A fldgfiys	m%Yakj,	myiq;djg;a	jvd	14 m%Yakfhys	

myiq;dj	 jeäh'	 fuu	 m%Yakhg	 mdol	 jkafka	 §wjl,kh¶	 f;audj	 hgf;a	 tk	 wjl,kfha	

fh°ïj,	uQ,sl	úIh	lreKq	h'	

 I  m;%fhys	B fldgfiys	m%Yak	w;=frka	wfmalaIlhka	wvqfjkau	f;dard	.kq	,en	we;af;a	

16	 jk	m%Yakhhs'	 th	 f;dard.ekSu	 37%  la	 jk	 w;r	 myiq;dj	 39%  la	 fõ'	 °	 we;s	 m%Yak	 y;	

w;=frka	wvqu	myiq;dj	we;af;a	13 iy 16 jk	m%Yakj,g	fõ'	A fldgfiys	m%Yak	oyh	w;=frka	1, 

7 yd	10 m%Yakj,g	muKla	50% myiq;dj	blaujhs'	B fldgfiys	12, 13, 16  iy	17 m%Yakj,g	yer	

b;s˙	 ishÆu	 m%Yakj,	 myiq;dj	 50% blaujhs'	A fldgfiys	 ishÆu	 m%Yak	 f;dard	 .ekSu	 80% 

blaujhs'		B fldgfiys	m%Yak	f;dard	.ekSu	80% fyda	Bg	jvd	jeä	jkafka	11 iy	14 m%Yak	muKs'	

 I  m;%fhys	3 iy	16 hk	m%Yak	folu	úi|Su	i|yd	cHdñ;sh	ms<sn|	±kqu	w;HjYH	fõ'		

kuq;a	 fuu	 m%Yak	 foflysu	 myiq;d	 21%  iy	 39%  jeks	 wvqu	 uÜgul	 mj;S'	 fuhska	 fmkS	

hkafka	wfmalaIlhkaf.a	cHdñ;sh	ms<sn|	±kqu	m%udKj;a	fkdùu	ksid	fuu	≥r®j,;dj	we;s	ù	

we;s	njhs'	cHdñ;sh	ms<sn|	±kqu	jr®Okh	lr	.ekSu	i|yd	l%udkql+,j	uQ,Or®u	fhdod	.ksñka	

tjeks	jr®.j,	ir,	.egÆ	úi|Sug	yqre	lrùfuka	fuu	≥r®j,;dj	uÛyrjd	.;	yelsh'	

 12  jk	m%Yakh	f;dardf.k	we;s	m%;sY;h	78%  la	jqj;a	myiq;dj	45%  jeks	my<	uÜgul	

mej;=ks'	oaúmo	m%%idrKh	ksjer†j	m%%ldY	ls¯u	iy	T
r
 moh	ksjer†j	m%%ldY	ls¯ug	fkdyels	ùfuka	

m%%Yakhg	idr®:lj	ms<s;=re	iemhSug	fkdyels	ù	;snqKs'	(b) fldgfia	fY%%a◊h	iudl,kh	ls¯fï°	

C i|yd	iq≥iq	 w.hla	 f;dard	 .ekSug	 wmyiq	 ù	;snqKs'	 tu	ksid	 wjidk	ms<s;=re	 ,nd	 .ekSug	

fkdyels	ù	;snqKs'		

 A fldgfiys	m%Yak10 gu	wksjdr®fhka	ms<s;=re	iemhsh	hq;=h'	tu	.egÆ	flá	ir,	wdldrfhka	

b†˙m;a	lr	we;af;a	ms<s;=re	iemhSug	yels	jk	whq̇ ka	jqj;a	Y=oaO	.◊;h	isoaOdka;	iDcqj	ksjer†j	

fh°ug	wfmalaIlhka	wfmdfydi;a	ùu"	myiq;dj	B fldgig	jvd	wvq	ùug	fya;=jla	fia	ie,lsh	

yelsh'	

 B fldgfiys	myiq;dj	51% jqjo	tho	jvd	jeä	w.hlg	f.dv	kÛd	.;	hq;=j	we;'	isoaOdka;	

iDcqj	fhdod	.;	yels	ir,	.egÆ	ksn|j	yqrelrùu	o	ld,	l<ukdlrKh	yqre	lrùu	i|yd	

wu;r	,sÅ;	m¯laIK	meje;aùu	o	myiq;dj	by<	kxjd	.ekSug	Woõ	jkq	we;'	
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2'1'3   ˚  m%Yak m;%fhys m%Yak i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu 

 ms<sn| ks¯ÈK" ks.uk yd fhdackd 

10 - ixhqla; .Ks;h I m;%h - A  fldgi 

1 jk m%Yakh

  n = 1 i|yd L.H.S. =  1. (3 + 1) = 4 yd R.H.S. =   1. (1 + 1)2 = 4    5
 

  ∴  m%%;sM,h n = 1 i|yd	i;H	fõ'	  

 ´kEu	p ∈ Z
+  
f.k	m%%;sM,h  n = p i|yd	i;H	hehs	Wml,amkh	lrkak'	

 

 i.e.  Σ 
r = 1

p

r(3r + 1)  =  p(p + 1)
2

.  (1)   
  5

        
 

 

 ±ka  Σ 
r = 1

p + 1

r (3r + 1)   =  Σ 
r = 1

p

r(3r + 1) + (p + 1) (3p + 4)
   5

       = p(p + 1)
2 + (p + 1) (3p + 4)

       =  (p + 1) (p2 + p + 3p + 4)

       =  (p + 1)(p + 2)
2 

  

.  5  

 tkhska	n = 1 g	m%%;sM,h	i;H	kï"	n = p + 1 i|yd	o	m%%;sM,h	i;H	fjhs'	n = 1 i|yd		 	

m%%;sM,h	i;H	neõ	by;	fmkajd	we;'	tu	ksid	.Ks;	wNHqyk	uQQ,Or®uh	u.ska	ishÆ		 	

n ∈ Z
+  
i|yd	m%%;sM,h	i;H	fõ'	 5                           25 

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

 fuu	 m%Yakh	 wksjdr®h	 m%Yakhla	 jqj;a	 ms<s;=re	 iemhSug	 W;aidy	 lr	 we;af;a	 98%  la	

muKs'	.Ks;	wNHqyk	uQ,Or®uh	ksishdldrj	fh°u	fuu	m%Yakfhka	wfmalaId	lr	we;s	w;r	tys	

myiq;dj	61%  ls'	 n = p;  p ∈ Z
+  
g	Wml,amkfha°

 
 Σ 
r = 1

p
r(3r + 1) = p(p + 1)

2  f,i	,súh	hq;=	 jqj;a	
 
 

Σ 
r = 1

p
p(3p + 1) = p(p + 1)

2  jeks	jer†	wdldrhg	,shd	;sîu	ksid	wfmalaIlhka	iqΩ	m%udKhlg	tu	

mshjr	i|yd	,l=Kq	,nd	.ekSug	fkdyels	ù	;snqKs'	tf,iu	n = p + 1 i|yd	jQ	idOkh	o	ksjer†	

fkdùh'	

 .Ks;	wNsHqyk	uQ,Or®ufha	mshjr	;yjqre	jk	m˙†	wNHdij,g	fhduq	lrùu	u.ska	fuu

≥r®j,;dj	u`.	yrjd	.ekSug	isiqka	Wkka≥	lrúh	hq;=h'	
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2 jk m%Yakh

      

    
     

 f√ok	,laIj,°	x  ≥  −1 iy	x2 
 − 1 =  x +  1  úh	hq;=hs'	tu	ksid	x 

 = −1 yd	x = 2 fõ'		 5   

  x  ≤  −1 iy	x 
 ≥ 2  jk x ;Dma;	jk	w.hka	úi`≥ï	f,i	,efí'	 5                          

25   

 

 

fjk;a l%%uhla 1

 

  (i)  wjia:dj x  ≥ − 1  

 fuys°"	     ⇔  x2  − 1 ≥ x + 1

            ⇔   x2 − x − 2 ≥ 0

      ⇔   (x +  1) (x − 2) ≥ 0 

      ⇔   x ≤ − 1 fyda	x ≥ 2. 

 x ≥ − 1  ksid"	x =  − 1  fyda	x ≥ 2 úi`≥ï	fõ'	 

5

5

  x + 1     x + 1 = kï  x  ≥  − 1   

kï  x  <  − 1   
{ −(x +  1)  

  x2 − 1 ≥   x + 1 
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 (ii)  wjia:dj  x < − 1,    

     fuys°"	  x2 − 1 ≥   x + 1    ⇔  x2 − 1 ≥ − (x + 1) 

      ⇔  x2 + x ≥ 0

      ⇔  x(x + 1)  ≥ 0

      ⇔   x ≤ − 1 fyda	x ≥ 0. 

      x < − 1  ksid"	x < − 1  úi`≥ï	fõ'	

      wjia:d	foflka	x ≤ − 1 fyda	x ≥ 2 úi`≥ï	f,i	,efí'	

5

25

fjk;a l%%uhla 2

 (i)  wjia:dj x  > − 1,   

 fuys°"	  x2 − 1 ≥   x + 1   ⇔  x2 − 1 ≥ + (x + 1) 

                 ⇔   x ≤ − 1 fyda	x ≥ 2. 

 x > − 1  ksid"	x ≥ 2  úi`≥ï	fõ'	

 (ii)  wjia:dj x  ≤ − 1,    

    x2 − 1 ≥   x + 1    ⇔  x2 − 1 ≥ − (x + 1)

       ⇔   x ≤ − 1 fyda	x ≥ 0. 

 x ≤ − 1  ksid"	x ≤ − 1  úi`≥ï	fõ'	

 wjia:d	foflka	x ≤ − 1 fyda	x ≥ 2 úi`≥ï	f,i	,efí'

5

5

5

5

5

25

5

5

      

 

fjk;a l%%uhla 3

 (i)  wjia:dj x2  ≥ 1  

 fuys°"	  x2 − 1 ≥ 0,   yd	me;s	folu	Ok	w.hla	.kS'

∴ x2 − 1 ≥   x + 1   

 ⇔    (x2 − 1)  ≥ (x + 1)2 

 ⇔    (x + 1)2  (x − 1)2 −  (x + 1)2  ≥ 0. 

5
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 ⇔    (x + 1)2  [(x − 1)2 − 1] ≥ 0. 

 ⇔    (x + 1)2  x (x − 2) ≥ 0  

 ⇔    x =  −1  fyda		x ≤ 0   fyda	x ≥ 2 

 x2 ≥ 1 ksid	⇔ x ≤ 1 fyda	x  ≥ 1  fõ'	x ≤ −1 fyda	x ≥ 2 úi`≥ï	fõ'

 

    (ii)  wjia:dj x2 < 1  

 

 x2 −1 < 0,  ksid	ms<s;=rla	fkdue;'	wjia:d	foflkau	x ≤ −1 fyda	x ≥ 2 

f,i	,efí'	 

5

5

5

5

  
25

  

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

 

	 	 fuu	m%Yakh	wksjdr®h	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	95%la	muKs'	tys	

myiq;dj	45%la	muKs'	m%ia;d˙l	l%ufhka	ms<s;=re	iemhSu	jvd;a	idr®:l	ù	;snqKq	w;r	yqfola	
ù„h	l%u	Ndú;	ls¯fuka	idr®:lj	ms<s;=re	,nd	.ekSug	wmyiq	ù	;snqKs'	

	 udmdxl	ms<sn|	wiudk;d	ksjer†j	;yjqre	jk	wdldrfha	.egÆ	ù„h	l%u	Ndú;fhka	úi£ug	
isiqka	ksr;	lrùfuka	jvd;a	idr®:lj	ms<s;=re	iemhSug	fhduq	l<	yelsh'	
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3 jk m%Yakh

    

P

5

π
3

2i

i

 

        

5

5

5

5

√ 3 √ 3+ 5i ) − 2i    =         +  3i(

√ 3

√ 3

√ 3

2

2

2

}
}

{
{ 

1

2

π
3

π
3

+  i

+  i sin

2

√ 3
=

=

=∴   PQ 

cos 

;jo"	Arg ( √ 3 + 5i) − 2i ) =  ( π
3

yd	tkhska	Q,  l u;	msysghs

    
25

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

 fuh	wksjdr®h	m%Yakhla	jqj;a	W;aidy	lr	we;af;a	83%la	jk	w;r	myiq;dj	21%la	muKs'	

	 fr®Ldjl	 wdk;sh	 iy	 ixlSr®K	 ixLHdjl	 m%Odk	 úia;drh	 ms<sn|j	 ksis	 wjfndaOhla	
fkdue;s	lu	ksid	ksjer†j	mss<s;=re	iemhSug	fkdyels	ù	;snqKs'	

	 úia;drh"	 udmdxlh	 we;=<;a	 ir,	 .egÆ	 úi£ug	 isiqka	 fhduq	 lrùu	 u.ska	 fuu
≥r®j,;dj	u`.	yrjd	.;	yelsh'	
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4 jk m%Yakh

  

3      2       1              1             1 

I      N       F              T             Y 

6!
2! 

5!
2! 

  8!
3! 2! 

  8 × 7 × 6 × 5 × 4
            2 

 = 

 =    3360.  

 =    360.  

 =    180.  

 ×  3 =   5 ×  4  ×  3   ×  3

(i) 

(ii) I     F              T             Y 

2     1              1             1 

N N I

N I N

I N N

5

5

5

5

5

 

25
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4 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (
    

		 fuh	wksjdr®h	m%Yakhla	jqj;a	W;aidy	lr	we;af;a	91%la	jk	w;r	myiq;dj	32%la	muKs'	 

		 ixlrK	 yd	 ixfhdack	 uQ,Or®u	 ms<sn|	 j	 ksjer†	 wjfndaOhla	 fkdue;slu	 ksid	 fuu	
.egÆjg	ms<s;=re	iemhSu	t;rï	idr®:l	ù	fkd;snqKs'	

	 ixlrK	yd	 ixfhdack	 uQ,Or®u	 ms<sn|j	 wjfndaO	 jk	 m˙†	 ir,	 .egÆ	 úi£ug	 fhduq	
lrùfuka	yd	úúO	wdldrfha	.egÆ	úi|Su	m%%.=K	lrùfuka	fuu	≥r®j,;dj	u`.	yrjd	.;	yel'	

   



- 24 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2017

5 jk m%Yakh

   

5

5

5

5

5

25

fjk;a	l%%uhla	1	

5

5

5

5

5 25
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fjk;a	l%%uhla	2	

5

5

5

5

5

25
'

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

   fuu	m%Yakh	wksjdr®h	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	90%la	muKs'	Y%s;hl	

iSudj	fiùug	wod<j	fuu	.egÆj	b†˙m;a	lr	we;s	w;r	tys	myiq;dj	41%la	muKs'	

	 Y%s;fha	iSudj	fiùug	yelsjk	wdldrhg	m˙jr®;kh	lr	.ekSfï°	idOl	ms<sn|	±kqfï	
u|lu	o"	m%fïhhka	ksjer†j	fh†h	yels	wdldrhg	ilid	.ekSfï	≥r®j,;d	o	olakg	,enqKs'	

	 fuu	≥r®j,;d	u`.	yrjd	.ekSu	i|yd	idOl	ms<sn|	±kqu	fukau	m%fïhhka	Ndú;	jk
wdldrh	wkqj	jHQQy.;	jQQ	.egÆ	úi£ug	fhduq	lrùu	b;du	jeo.;a	fõ'	
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6 jk m%Yakh

	ksh;h	

 + 

	ksh;hls'  

fuys	C hkq	wNsu;	

5 5

5

5

5

       
25

 

fjk;a	l%%uhla	

	hehs	.ksuq'	

túg	

 5 
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25fmr	fuka	wkql,kh	 10

5

5

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

  fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	88%la jk 

w;r	myiq;d	or®Ylh	38%la	muKs'	

	 m%;sf,dau	 Y%s;hl	 wjl,kh	 iy	 odu	 kS;sh	 ms<sn|	 ±kqu	 wju	 uÜgul	 mej;=Ks'	
jHq;amkakh	 ksjer†j	 ,nd	 .;a	 kuq;a	 wkql,kh	 i|yd	 Y%s;h	 °	 we;s	 wdldrhg	 ,nd	 .ekSug	
wmyiqùu	ksid	ms<s;=r	idr®:lj	,nd	.ekSug	fkdyels	ù	;snqKs'	

	 fï	wdldrfha	uQ,Or®u	wjfndaO	jk	m˙†	.egÆ	úi£fuka	idr®:l	m%;sM,	,nd	.;	yel'	
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7 jk m%Yakh

5 5

5

5

5

 

 25

7 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

 fuu	m%Yakh	 wksjdr®h	 m%Yakhla	 jqj;a	 ms<s;=re	 iemhSug	W;aidy	lr	 we;af;a	 91%la jk 

w;r	tys	myiq;dj	53%la	muKs'	
  

fndfyda	 wfmalaIlhka	 .egÆfõ	 uq,a	 fldgig	 idr®:lj	 ms<s;=re	 imhd	 ;snqK;a	 wjidk	
fldgfia°	wkql%uKh	−1	wdfoaYfhka	θ mrdñ;sfha	w.h	,nd	.ekSug	fkdyels	ù	;snqKs'	

	 ir,	.egÆ	úi£fuka	fuu	≥r®j,;dj	u`.yrjd	.;yel'	
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8 jk m%Yakh

       

u.ska	fokq	,efí'	

hkq	l
1 
yd	l

2   
w;r	iqΩ	fldaKfha	iólrKh	fõ'		

w;r	iqΩ	fldaKh	α  f,i	.kak'		

fyda	

yd	

5

5

5

5

5

25

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

 fuu	m%Yakh	wksjdr®h	m%Yakhla	 jqj;a	 ms<s;=re	iemhSug	W;aidy	lr	we;af;a	87%la jk 

w;r	 tys	 myiq;dj	 37%la	 muKs'	 fldaK	 iuÉf√olj,	 iólrK	 ,nd	 .ekSfï°	 +	 fyda	 − 

,l=Kq	folu	Ndú;	lr	fkd;sîu	ksid	iólrK	2la	,nd	.ekSug	fkdyels	ù	;snqKs'	iólrK	

ksjer†j	 ,nd	 .;a	 kuq;a	 fr®Ld	 folla	 w;r	 iqΩ	 fldAKh	 fiùfï°	 tan θ = 
m

1 
− m

2

1 + m
1
m

2

 iQ;%h	

ksjer†j	 Ndú;	 lr	 fkdue;s	 ùfuka	 idr®:l	 ms<s;=rlg	 <`.d	 ùug	 fkdyels	 ù	 ;snqKs'	

	 ir,	.egÆ	úi£fuka	fï	ms<sn|	ksis	wjfndaOhla	,nd.;	yelsh'	
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9 jk m%Yakh

    

	wdldr	fõ'	; fuys	

iu.ska	

∴		ms<s;=r	

tkï	

úh	hq;=hs'	

fuh S g	m%%,ïN	kï"		

5

5

5

10

                      
           

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

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	84%la jk

w;r	myiq;dj	33%la	muKs'	

 jD;a;hl	yd	ir,	fr®Ldjl	f√ok	,laIH	yryd	.uka	lrk	´kEu	jD;a;hl	iólrKh	

s + λl  = 0 wdldrhg	m%ldY	fkdlr	fjkia	wdldrj,g	jD;a;fha	iólrKh	fiùug	W;aidy	ord	

;snqKs'	2gg' + 2ff ' = c + c' iólrKh	ksjer†j	Ndú;	ls¯ug	fkdyels	ùfuka	,l=Kq	,nd	.ekSug	

wmyiq	ù	;snqKs'	jD;a;	ms<sn|	ir,	.egÆ	úi£fuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'
  

25
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10 jk m%Yakh

 

hehs	.ksuq'	

túg	

5

5

5

5

5

hehs	.ksuq'	

túg		

 25

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

   fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	88%la jk

w;r	tys	myiq;dj	55%la	muKs'

 fuu	 .egÆfõ	 uq,a	 fldgig	idr®:lj	 ms<s;=re	 imhd	 ;snqK;a	 cos  π 
12

, sin  π 
12

 > 0 nj	

wjfndaO	lr	fkd.ekSu	ksid	ksis	ms<s;=r	,nd	.ekSug	wmyiq	ù	;snqKs'	tf,i	θ = − π
6

 i|yd	

cos  π
12

 > sin  π 
12

 y∫kd	fkd.ekSfuka	cos  π 
12

 − sin  π 
12

 g	wod<	w.h	,nd	.ekSug	fkdyels	ù	;snqKs'	

	 jD;a;	mdo	 j,°	fldaKj,	;%sfldaKñ;sl	wkqmd;j,	,l=Kq	iïnkaO	jk	ir,	.egÆ	

úi£ug	fhduq	ls¯fuka	fuu	≥r®j,;dj	u`.	yrjd	.;	yelsh'	
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^10& ixhqla; .Ks;h I - B  fldgi 

11 jk m%Yakh

 

úfõplh	Δ     =  (2a)2    −  4 (3) (b)
   
    =  4(a)2  −  4 . 3b

f ( x)   =  0   g	;d;aúl	m%%Nskak	uq,	folla	we;s	ksid"	Δ > 0 úh	hq;=hs'	

 ∴  a2   >  3b 

 ∴ (α − β )  
= 

5

5

5

5

5

5

5

5

10

5

20

10

25

α + β   = − 
2a
 3

  yd	αβ   =  b
 3

= 

(α − β)
2  = (α + β )2  − 4αβ

=  4a2

 9
 − 4b

 3
  

4

9

2

3

(a2
 − 3b)

(a2
 − 3b)√

(a) 
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αʹ  =  α + β    yd	βʹ  =  α − β    hehs	.ksuq'	

túg	αʹ  = 2
3

 α    yd	βʹ  = 2
3

 

wjYH	iólrKh	 (x − αʹ )(x − βʹ
 
)

  
= 0 fõ'

i.e.  x2 − (αʹ  + βʹ ) x + αʹ βʹ   
= 0 

⇒  x2 −        a  + 2
3

 √    x + 4
9

  a  √    = 0

⇒ 9x2 − 6 (  a  √ (a2
 − 3b)

(

 x + 4 √    = 0

(a2
 − 3b)√

5

5

5

5

5

5
( 2

3

(

(a2
 − 3b) (a2

 − 3b)

(a4
 − 3a2b)

30

(b) g( x)  hkak	(x − 1)(x + 2)	u.ska	fn¥	úg	fYaIh	3x + 2 jk	ksid"	

g( x)  = h( x)  (x − 1)(x + 2) +  3x + 2"		
               

( 1)  

fuys	h( x)  ud;%%h	1	jk	nyqmohls'	

fYaI	m%%fïhh	u.ska	g( x)  hkak  (x − 1)	u.ska	fn¥	úg	fYaIh	g( 1)	fõ'	 5

( 1) ⇒ g( 1) = 5 

tkhska	g( x)  hkak (x − 1)	u.ska	fn¥	úg	fYaIh	5 fõ'	

kej;;a"	fYaI	m%%fïhh	u.ska	g( x)  hkak (x + 2)	u.ska	fn¥	úg	fYaIh	g( − 2)  fõ'

( 1)  ⇒ g ( − 2)  = − 4 

tkhska"	g( x)  hkak (x + 2)	u.ska	fn¥	úg	fYaIh	− 4  fõ'	

g( 1) = 5 ⇒ 1 + p + q +  1  = 5 

p + q  = 3

g(− 2) = − 4  ⇒ − 8  + 4p − 2q +  1  = − 4

4p − 2q  = 3

10

5

5 5

5

5

30
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p = 3

2
 yd	q = 3

2
 

±ka	g( −1)  =  −1 + p − q +  1 = 0.  

∴

 p = q)(

tu	ksid	idOl	m%%fïhh	u.ska"	(x + 1) hkak	g( x) ys	idOlhla	fõ'	

5 5 20

15

5 5

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

   

00-37
16%

38-75
18%

76-113
22%

114-150
44%

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	 94%ls'	myiq;dj	70%la	muK	fõ'	fuu	
m%Yakh	i|yd	,l=Kq	150 la		fjka	lr	we;'	
bka
,l=Kq		00 - 37		m%dka;rfha	16% la	muK	o"
,l=Kq		38 - 75		m%dka;rfha	18% la	muK	o"
,l=Kq		76 - 113		m%dka;rfha	22% la	muK	o"	
,l=Kq	114 -150		m%dka;rfha	44% la	muK	o"
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 7la	 we;'	
jeäu	 myiq;dj	 we;af;a	 (a) ys	
(i)	 wkqfldgig	 jk	 w;r	 th	
93%ls'	 wvqu	 myiq;dj	 (a) ys	
(iv)	wkqfldgig	jk	w;r	th	
50%ls'

11 jk m%Yakfhys fldgi yd wkqfldgi

m
y

i
q;

dj
  

m%Yakfha fldgiaj, yd wkqffldgiaj, myiq;dj 

93 92

73

50

65

76

59

0

10

20

30

40

50

60

70

80

90

100

. . . . . . .

(a) (b) 

93% 92%

73%

50%

65%
76%

59%

[7	jk	msgqfõ	m%ia;drh	4	wkqj] 

 fuu	 m%Yakhg	 ms<s;=re	 imhd	 we;af;a	 94%la	 muKs'	 fuu	 m%Yakfha	 (a) fldgi	 jr®.c	
iólrK	hgf;a	jk	w;r (b) fldgi	fYaI	m%fïhh	iy	idOl	m%fïhh	hgf;a	b†˙m;a	lr	we;' 
(a) ys	wkqfldgia	4la	o	(b) ys	wkqfldgia	3la	o	we;'	(a) ys	m<uq	wkqfldgi	i|yd	myiq;dj	jeäu	
jk	w;r	th	93%ls'	(a) ys	wvqu	myiq;dj	we;af;a  y;rjk wkqfldgig	jk	w;r	th	50%ls'	

udmdxlh	ms<sn|	wjfndaOh	u|lu	ksid	myiq;dj	wvqu	uÜgul	mej;=Ks' 

 (b) fldgfiys	 fojk wkqfldgig	 jeäu	 myiq;dj	 we;s	 w;r	 th	 76%la	 muKs'	 wvqu	

myiq;dj ;=kajk wkqfldgig	jk	w;r	th	59%la	muKs'	 (b) ys	fojk	wkqfldgfiys	p iy q
,nd	.ekSug	wfmdfydi;a	ùu	ksid  ;=kajk wkqfldgig	wod<	,l=Kq	wysñ	ù	;snqKs'	

	 jr®.c	iólrK"	fYaI	m%fïh"	idOl	m%fïhh	ms<sn|	ir,	.egÆq	úi£fuka	fuu	≥r®j,;d	
u`.	yrjd	.;	yelsh'	
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12 jk m%Yakh

 

        

 (a)

fuys	r = 0, 1, . . . , 14  i|yd		

hehs	.kak'		

túg	

15

20

5

5

5

10

r = 0, 1, . . . , 14   i|yd			

10
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túg	

túg	

tu	ksid	wjYH	w.h	r = 5   

hehs	.ksuq'			i|yd			

túg		

jk úg f,i	fõ'	

5

5 5

10

5

5

5

5

5

5

35

10

      

5

5
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35

20

15

10

10

5

5

5

5

o'w'me'	iSudj	

±ka"	^1&	yd	^2&	⇒ 

wNsid¯	fõ	yd	ftlHh	

c = 0 : ±ófuka"	

fõ'	

fõ'	

5

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

   

00-37
32%

38-75
31%

76-113
24%

114-150
13%

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	78% la	mu◊'	fuys	myiq;dj	46% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	32% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	31% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		24% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	13% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 7la	 we;'	
jeäu	 myiq;dj	 we;af;a	 (b) 

ys	 m<uq	 wkqfldgig	 jk	 w;r	
th	81%ls'	wvqu	myiq;dj	(b) ys	
y;rjk	wkqfldgig	jk	w;r	
th	16%ls'

12 jk m%Yakfhys fldgi yd wkqfldgi

m
y
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q;

dj
  

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 
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(a) (b) 

37%
45%

25%

81%
70%

53%

16%

  

[7	jk	msgqfõ	m%ia;drh	4	wkqj] 

     (a) fldgfika	oaúmo	m%idrKh	ms<sn|	±kqu	o (b) fldgfika	fY%aKs	ms<sn|	±kqu	o	m¯laId	

lr	 we;' (a) fldgfiys	 wkqfldgia	 3lao (b) fldgfiys	 wkqfldgia	 4la	 o	 we;'	 (a) fldgfiys	
jeäu	myiq;dj fojk wkqfldgig	jk	w;r	th	45%ls' (a) fldgfiys	wvqu	myiq;dj ;=kajk 
wkqfldgig	 jk	 w;r	 th	 25%ls'	 oaúmo	 m%idrKfha	Tr	 moh	ksjer†j	 ,shd	 fkd.ekSfuka	 yd	

úYd,;u	moh	fiùfï°	wiudk;dj	Ndú;d	fkdls¯fuka	wjYH	ms<s;=re	ksjer†j	,nd	.ekSug	

fkdyels	ù	;snqKs' (b) fldgi	wkqfldgia	4lska	iukaú;	w;r	jeäu	myiq;dj	81%la	jk	w;r	

th m<jk wkqfldgig	fõ'	wvqu	myiq;dj y;rjk wkqfldgig	jk	w;r	th	16%ls'	

	 		 fY%aKsh	wNsid˙	nj	wfmdaykh	fkdls¯u	yd	c	i|yd	iq≥iq	w.h	Ndú;	fkdls¯u	ksid	
m%Yakhg	wod<	,l=K	,nd	.ekSug	wfmdfydi;a	ù	;snqKs'	

   oaúmo	m%idrKfha	mo	ksjer†j	m%ldY	ls¯ug	yels	jk	m˙†	yd	jeä;u	moh	fiùu	i|yd	

wod<	úúO	.egÆ	úi£ug	fhduq	ls¯fuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'	

	 		 tf,i	u	fY%aKs	i|yd	o	ir,	.egÆ	úi£ug	fhduq	ls¯fuka	we;sjk	≥r®j,;d	u`.	yrjd	

.;	yelsh'	
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13 jk m%Yakh
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m<uqj"	

tkhska"	

tkhska"	

túg	a  =  1 

;jo"	

yd	Q hkak	C u;	msysghs' 

yd	tkhska	S hkak	C u;	msysghs' 
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P, C u;	msysghs	hehs	is;uq'	
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u.ska	ksrEmkh	lrk	ixLHdj	;d;aúl	jk	w;r	;d;aúl	wlaIh	u;	0 yd	2

w;r	msysghs'	
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13 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

   

00-37
37%

38-75
34%

76-113
20%

114-150
9%

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	71% la	mu◊'	fuys	myiq;dj	39% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	37% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	34% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		20% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	9% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 6la	 we;'	
jeäu	 myiq;dj	 we;af;a	 (b) 

ys	 m<uq	 wkqfldgig	 jk	 w;r	
th	73%ls'	wvqu	myiq;dj	(b) ys	
(ii)	wkqfldgig	jk	w;r	th	
13%ls'

13 jk m%Yakfhys fldgi yd wkqfldgi

m
y
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m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 
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(a) (b) 

56%

39%

73%

32%
20%

13%

  

[7	jk	msgqfõ	m%ia;drh	4	wkqj]

  fuh (a), (b) hkqfjka	 m%Odk	 fldgia	 follska	 iukaú;	 jk	 w;r (a) fldgi	 kHdi	
ms<sn|	±kqu	u;	o	(b) fldgi	ixlSr®K	ixLHd	ms<sn|	uQ,Or®u	u;	o	mokï	ù	we;' 

  (a) ys	 jeäu	 myiq;dj m<jk wkqfldgig	 jk	 w;r	 th 56%ls' (a) fldgfiys	 wvqu	
myiq;dj	fojk wkqfldgig	jk	w;r	th	39%ls'	(a) fldgfiys	iólrK	y;ru	fkd,shd	;sîu	
ksid"	iïmQr®K	,l=Kq	,nd	.ekSug	fkdyels	ù	;snqKs'	fojk wkqfldgfiys	kHdihl	m%;sf,dauh	
,shd	.ekSug	wmyiq	ù	;snqKq	ksid	uqΩ	,l=Kqq	,nd	.ekSug	fkdyels	ù	;snqKs'	(b) fldgfiys	jeäu	
myiq;dj m<uq fldgig	jk	w;r	th	73%ls'	wvqu	myiq;dj	(b) j, (ii) wkqfldgig	jk	w;r	th	
13%la	muKs'	

  (b) fldgfiys	m<jk	wkqfldgfiys	ms<s;=re	,nd	.ekSu	idr®:l	uÜgul	mej;=K	w;r	
fojk wkqfldgfiys a = 1 nj	y∫kd	fkd.ekSu	ksid	tu	fldgfiys	ms<s;=re	idr®:l	uÜgul	
fkd;snqKs'	θ  ys	w.h	mrdih	ksjer†j	fkd.ekSu	ksid (ii) wkqfldgfiys	ms<s;=r	widr®:l	ù	;snqKs'	

  kHdi	yd	iïnkaO	uQ,sl	.Ks;	lr®u	ms<sn|	.egÆ	úi£ug	isiqka	fhduq	lrùfuka	fuu	
≥r®j,;d	u`.	yrjd	.;	yelsh'	tf,iu	ixlSr®K	ixLHd	ms<sn|	úúO	.egÆ	úi£ug	isiqka	fhduq	
lrùfuka	o	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'
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14 jk m%Yakh
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5 5 5 5 5 

f ʹ(x) ys	
,l=K	

80
5 5

yereï	,laI	folla	mj;S	(	(0, 0)  ia:dkSh	wjuhla	 ia:dkSh	Wm˙uhla	

x = 0 fyda	 2 <  x < 2  
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  (b) jr®.M,h	(	

m˙êh	(	

i|yd	 i|yd	 fõ'	yd	
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5x = 5  jk úg P wjuhla	fõ'	
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14 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

   

00-37
19%

38-75
21%

76-113
24%

114-150
36%

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	98% la	mu◊'	fuys	myiq;dj	58% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	19% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	21% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		24% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	36% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 4la	 we;'	
jeäu	 myiq;dj	 we;af;a	 (a) ys	
m<uqjk	wkqfldgig	jk	w;r	
th	93%ls'	wvqu	myiq;dj	(a) ys	
;=kajk	wkqfldgig	jk	w;r	
th	20%ls'

14 jk m%Yakfhys fldgi yd wkqfldgi

m
y
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m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 
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(a) (b) 

93%

67%

20%

52%

  

[7	jk	msgqfõ	m%ia;drh	4	wkqj]

 fuu	m%Yakh (a) yd (b) hkqfjka	fldgia	follska	iukaú;	fõ' (a) fldgig	wkqfldgia	
3la	o	we;'	
 
  fuu	 m%Yakh	 wjl,kfha	 fh°ï	 Ndú;fhka	 ilid	 we;' (a) fldgi	 m%ia;drhlska	 o 
(b) fldgi	m˙ñ;sh	i|yd	fh°ula	o	fõ' (a) fldgfiys	m<jk	wkqfldgi	idr®:l	jk	w;r fojk	
wkqfldgi	widr®:l	uÜgul	mej;=Ks'	m%ia;drh	weiq˙ka	iólrKh	úi£ug	fkdyels	ùu	ms<s;=re	
widr®:l	ùug	fya;=	ù	;snqKs' (b) fldgfiys	myiq;dj	52%la	jk	w;r	ksjer†j	jr®.M,h	,shd	
fkd.ekSu	ksid	m˙ñ;sh	i|yd	°	we;s	ms<s;=r	,nd	.ekSug	fkdyels	ù	;snqKs'	

	 wjl,kh	 ms<sn|	 ±kqu	 Ndú;d	 jk	 m˙†	 ir,	 .egÆ	 úi£fuka	 fuu	 ≥r®j,;dj	 u`.	
yrjd	.;	yel'	
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15 jk m%Yakh
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15 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

   

00-37
25%

38-75
27%

76-113
22%

114-150
26%

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	78% la	mu◊'	fuys	myiq;dj	52% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	25% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	27% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		22% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	26% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 4la	 we;'	
jeäu	 myiq;dj	 we;af;a	 (a) ys	
(i)	 wkqfldgig	 jk	 w;r	 th	
78%ls'	 wvqu	 myiq;dj	 (b) ys	
fojk	 wkqfldgig	 jk	 w;r	
th	33%ls'

m
y

i
q;

dj
  

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 
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[7	jk	msgqfõ	m%ia;drh	4	wkqj]

 fuu	.egÆj (a) yd (b) hkqfjka	fldgia	follska	iukaú;"	wkql,kh	ms<sn|	uQ,Or®uh	
weiqfrka	ieliQ	m%Yakhls' (a) ys (i) wkqfldgig	idr®:lj	ms<s;=re	imhd	;snQ	w;r	tys	myiq;dj	
78%la	muKs' (a) ys (ii) wkqfldgfia	jr®.M,h	fiùu	widr®:l	uÜgul	mej;=Ks'	tys	myiq;dj	

45%ls'	iuyr	wfmalaIlhka	tkhska	hkak	f;areï	fkdf.k	jl%%	we£ug	W;aidy	lr	;snqKs' (b) ys 
m<jk	wkqfldgig	ms<s;=re	iemhSu	idr®:l	jqj;a	wjidk	fldgfia	iQ;%h	Ndú;fhka	,nd	.ekSug	

;snQ	ms<s;=rg	<`.d	ùug	fkdyels	ù	;snqKs'	fuhg	fya;=j	jkafka	iQ;%h	fhdod	.ekSfï	yd	iqΩ	ls¯fï	

≥r®j,;djhhs'	fuh	u`.	yrjd	.ekSu	i|yd	ksYaÑ;	wkql,kh	ms<sn|	ir,	.egÆ	úi£u	yqrel<	

hq;=h'		

  



- 52 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2017

16 jk m%Yakh

 

10

5 5 
(0, 1) ,laIHh	l u;	msysghs	kï	túg	1 = m × 0  f,i	úh	hq;=hs'	i.e. 1 = 0. fuh 

úixjdohls'		

∴ (0, 1) hkak	l u;	fkdmsysghs'	
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(i)  wjia:dj	(	m ≠ 0

fuu	wjia:dfõ°"	P yryd	hk	l g	,ïn	fr®Ldfõ	iólrKh	my;	wdldr	fõ'	

fuu	iólrKhg	t	y∫kajd°fuka	 	^hehs	lshuq&	

túg	y = t + 1 yd	x = − mt, fuys	t hkq	mrdñ;shls'	

tkhska"	1 g	,ïn	P yryd	hk	fr®Ldj	u;	msysá	´kEu	,laIHhl	LKavdxl	

(−mt,  t + 1), wdldr	.kshs'	fuys	t hkq	mrdñ;shls'	

(ii)  wjia:dj	(	m  =  0

fuu	wjia:dfõ°"	P yryd	hk	l g	,ïn	fr®Ldfõ	iólrKh	y − 	wlaIh	jk	w;r	

tkhska	th	u;	msysá	´kEu	,laIHhl	LKavdxl	(0,  t + 1)	wdldr	.kshs'	fuys	t hkq	

mrdñ;shla	tu	ksid	ishÆ	t  w.hka	i|yd	fuu	wdldrh	i;H	fõ'	

t
0   
hkq	Q g	wkqrEm	w.h	t f,i	.ksuq'	 

Q 
 
hkak	l, u;	msysgk	ksid	t

0   
+ 1 = m(−mt

0 
)

∴ t
0                                  

iy	tkhska	 Q 
 
=
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  5yd	 hkak	x2 + y2  − y ys	wdfoaYfhka

S  u; msysghs'		
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túg	x
0
 hkq	Sʹ ys	flakaøfha	

x ys	LKavdxl	f,i	.kak'	

tkhska	Sʹ ys	iólrKh	

S wNHka;rj	iamr®Y	lrk	wjYH	jD;a;fha	iólrKh	

i.e. 
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16 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

   

00-37
41%

38-75
24%

76-113
23%

114-150
12%

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	37% la	mu◊'	fuys	myiq;dj	39% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	41% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	24% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		23% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	12% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 7la	 we;'	
jeäu	 myiq;dj	 we;af;a	 m<uq		
wkqfldgig	 jk	 w;r	 th
68%ls'	 wvqu	 myiq;dj	 y;ajk	
wkqfldgig	 jk	 w;r	 th	
6%ls'

16 jk m%Yakfhys fldgi yd wkqfldgi

m
y

i
q;

dj
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[7	jk	msgqfõ	m%ia;drh	4	wkqj]

 

 fuu	.egÆj	ir,	fr®Ldj	iy	jD;a;h	hk	ud;Dld	hgf;a	ieliQ	m%Yakhls'	fuys	m ∈ R 

nj	 °	 we;s	kuq;a	 wfmalaIlhka	 i,ld	 we;af;a	m > 0 wjia:dj	muKs'	 ,ïn	fr®Ldjl	mrdñ;sh	

fiùfï°	ms<s;=r	idr®:l	kuq;a	m = 0"	wjia:dj	i,ld	fkd;sìKs'	xy ;,h	u;	jD;a;fha	o<	igyk	
we|Su	t;rï	idr®:l	ù	fkd;snqKs'	o<	igyk	we¢	iuyr	wfmalaIlhka	o	S jD;a;fha	flakAøh	yd	
uQQ,	,laIHfha°	iamr®Y	fr®Ldj	we|	fkd;sìKs'	

	 tu	.egÆqfõ	wjika	fldgia	folg	ms<s;=re	iemhSu	b;du	widr®:l	uÜgul	mej;=Ks'	

fuhg	fya;=j	cHdñ;sh	ms<sn|	wjfndaOh	uolu	nj	meye†,s	fõ'	ir,	fr®Ldj	yd	jD;a;h	we;=<;a	

uQ,sl	isoaOdka;	ms<sn|	±kqu	jr®Okh	jk	fia	jHqy.;	wNHdij,	isiqkaj	ksr;	lrùfuka	fuu	

≥r®j,;d	u`.	yrjd	.;	yelsh'	
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17 jk m%Yakh

(a) (i) 

(ii) 
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17 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

   

00-37
25%

38-75
20%

76-113
28%

114-150
27%

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	 65% la	 mu◊'	 fuys	 myiq;dj	 52% ls'	
fuu	 m%Yakh	 i|yd	 ,l=Kq	 150 la	 fjka	 lr	 we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	25% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	20% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		28% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	27% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 4la	 we;'	
jeäu	 myiq;dj	 we;af;a	 (a) 

ys	 (i)	 wkqfldgig	 jk	 w;r	
th	 80%ls'	 wvqu	 myiq;dj	 (b) 

fldgig	jk	w;r	th	29%ls'

17 jk m%Yakfhys fldgi yd wkqfldgi

m
y

i
q;

dj
  

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 

80

65
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29
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. .

(i) (ii)

(a) (b)  

80%

59%

29%

65%

  

[7	jk	msgqfõ	m%ia;drh	4	wkqj]

 fuu	m%Yakh (a) yd (b) hkqfjka	fldgia	follska	iukaú;	jk	w;r	;%ssfldaKñ;sh	ud;Dldj	

hgf;a	ieliQ	m%Yakhls'	(a) ys	(i) wkqfldgig	idr®:lj	ms<s;=re	imhd	;snqKs'	tys	myiq;dj	80%ls' 
(a) ys (ii) wkqfldgig	ihska	kS;sh	ksjer†j	fh≥j;a	°	we;s	iïnkaOh	,nd	.ekSug	fkdyels	ù	
;snqKs'	tkhska	Ndú;h	o	widr®:l	uÜgul	;snqKs'	 (b) fldgig	ms<s;=re	iemhSu	widr®:l	uÜgul	
mej;=Ks'	myiq;dj	29%ls'	;%sfldaKñ;sl	Y%s;	foll	tl;=jla	yd	wka;rhla	.=Ks;hla	f,i	m%ldY	

ls¯ug	fkdyels	ùfuka	iólrKh	úi£ug	wmyiq	ù	;snqKs'	;%sfldaKñ;sl	iQ;%	Ndú;fha	ir,	

iólrK	we;=<;a	.egÆ	jeämqr	úi£ug	isiqka	fhduq	ls¯fuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'



- 60 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2017

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

    2'2'1  II  m;%fha jHQyh

ld,h	meh	03ls'	uqΩ	,l=Kq	100ls'

Ú	 fuu	m%Yak	m;%h	fldgia	follska iukaú;	h'
 A fldgi	 -	 m%Yak	 oyhls'	 m%Yak	 ish,a,g u	 ms<s;=re	 iemhsh	 hq;=h'	 tla	

m%Yakhlg	,l=Kq	25	ne.ska	,l=Kq	250ls'	
 B fldgi	 -	 m%Yak	y;ls'	m%Yak	mylg	muKla	ms<s;=re	iemhsh	hq;=h'	tla	

m%Yakhlg	,l=Kq	150	ne.ska	,l=Kq	750ls'
 II m;%h	i|yd	uqΩ	,l=Kq	=  (250 + 750) ÷10  =  1000  ÷ 10  =  100

Ú	 úNd.fha°	A fldgig"	 m%Yak	 m;%fha	 u	 tla	 tla	 m%Yakh	i|yd	imhd	 we;s	 bv	
m%udKh	;=<	ms<s;=re	iemhsh	hq;=h'
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2'2'2' II m;%h i|yd ms<s;=re imhd we;s wdldrh 

 II	 m%Yak	 m;%fha A	 fldgig	 wh;a	 m%Yak	 oyhg	 u	 ms<s;=re	 iemhSu	 wksjdr®h	 fõ'	 fuu	
fldgfia	tla	tla	m%Yakhg	ms<s;=re	iemhSug	W;aidy	lr	we;s	wfmalaIlhkaf.a	m%;sY;h;a	tu
m%Yakj,	myiq;d;a	my;	m%ia;drfhka	±lafõ'

w'fmd'i'^W'fm<& úNd.h - 2017

10 - ixhqla; .Ks;h - ˚˚ m;%h ^A fldgi& 

m%Yak wxlh
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m%ia;drh 13  ( ixhqla;	.Ks;h	II m;%fha	A fldgfiys	tla	tla	m%Yakhg	ms<s;=re	iemhSug	W;aidy	

lr	we;s	wfmalaIlhkaf.a	m%;sY;h	iy	tu	tla	tla	m%Yakfhys	myiq;dj
 

 fuu	ixhqla;	.◊;h	II	m;%fhys	A	fldgfiys	wvx.=	m%Yak 10 gu	ms<s;=re	iemhSu	wksjdr®h	
jqj;a	 II m;%hg	 fmkS	 isá	 wfmalaIlhkaf.ka	 90%lA	 fyda	 90%g	 jeä	 ms˙ila	 ms<s;=re	 iemhSug	
W;aidy	lr	we;af;a	1, 2, 4, 5	yd 7	hk	m%Yakj,g	h'	wfmalaIlhkaf.ka	jeä	u	m%;sY;hla	ms<s;=re	
imhd	we;af;a	1	m%Yakhg	jk	w;r"	tu	m%;sY;h	97%ls'	10 jk	m%Yakhg	78%l	wvqu	m%;sY;hla	
ms<s;=re	imhd	we;'	
 fuu	m%Yak	oyfhys	myiq;d	i,ld	ne,Sfï	°	fmkS	hkafka	myiq;dj	50%	blaujd	we;af;a		
1 yd 7 hk	m%Yak	muKla	njh' 6	yd	10	hk	m%Yak	foflysu	myiq;d	30%	g	jvd	wvq	fõ'	tajd	
ms<sfj<ska	27%la	yd	26%la	fõ'

 myiq;dj	jeä	u	m%Yakh" 1 jk	w;r	tys	myiq;dj	66%	la	fõ'	jeäfhkau	f;dardf.k	
we;af;a	1	m%YAkh	fõ'	wvqu	myiq;dj	we;af;a	wxl	10	m%Yakhg	jk	w;r	tys	myiq;dj 26%la	fõ'	
tu	m%Yakh	f;dardf.k	we;s	wfmalaIlhkaf.a	m%;sY;h	78%la	fõ'

	 fuu	 m%Yak	 oyh	 i|yd	 wfmalaIlhkaf.a	 m%;spdrj,	 iajNdjh	 jvd;a	 úYaf,aIKd;aulj	
i,ld	ne,Su	i|yd	my;	j.=fõ	±lafjk	f;dr;=re	Wmfhda.S	lr	.;	yels	fõ'

m%YAk	wxlh	 1 2 3 4 5 6 7 8 9 10

ms<s;=re	iemhQ	
wfmalaIlhka	
w;=frka

lsisu	,l=Kla	
fkd,enQ	m%;sY;h	 15 19 15 17 26 30 15 38 17 29

,l=Kq	25	u	,enQ	
m%;sY;h	 50 23 18 22 15 9 38 24 4 10

ms<s;=re	iemhsug	W;aidy	fkdl<	
wfmalaIlhkaf.a	m%;sY;h	

3 8 11 7 9 13 10 14 15 22

m%Yakfhys	myiq;dj	% 66 44 48 47 37 27 58 38 37 26

j.=j	6	(	ixhqla;	.◊;h	II	m;%fha	A	fldgfiys	tla	tla	m%Yakhg	ms<s;=re	iemhQ	wfmalaIlhka
	 		w;=frka	lsisu	,l=Kla	fkd,enq"	,l=Kq	25u	,enQ	yd	W;aidy	fkdl<	wfmalaIlhkaf.a	
	 		m%;sY;
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	 m%Yakhlg	ysñ	uqΩ	,l=Kq	m%udKh	ysñlr	.;a	wfmalaIlhka	jeä	u	m%;sY;h	tkï	50%la	
we;af;a	1	m%Yakhghs'	wvqu	m%;sY;h	we;af;a	9	m%Yakhg	jk	w;r	th	4%ls'	1 iy	7 hk	m%Yak	fol	
i|yd	tu	m%;sY;h	30%	blaujhs'	,l=Kq	fkd,enQ	m%;sY;h	jeäu	jkafka	8	m%Yakhg	jk	w;r	
th	38%ls'	lsisu	,l=Kla	fkd,enQ	m%;sY;h	wvqu	jkafka	1, 3  iy	7 jk	m%Yakj,g	jk	w;r	th	
15%ls'	10 jk	m%Yakhg	ms<s;=re	iemhSug	W;aidy	fkdl<	m%;sY;h	jeäu	jk	w;r	th	22%ls'	
,l=Kq	25	,enQ	m%;sY;h	wvqu	jkafka	9 jk	m%Yakhg	jk	w;r	th	4%ls'	m%Yakfhys	myiq;dj	jeäu	
jkafka	1 jk	m%Yakhg	jk	w;r	th	66%ls'	m%Yakfhys	myiq;dj	wvqu	jkafka	10 jk	m%Yakhg	
jk	w;r	th	26%ls'		
 
	 ixhqla;	.Ks;h	 II	m;%fha	B	fldgfia	 o	 °	we;s	 m%Yak	y;	w;=frka	;u	wNsu;h	m˙†	
f;dard	.;a	m%Yak	mylg	muKla	ms<s;=re	iemhsh	hq;=	jk	w;r"	tu	tla	tla	m%Yakh	i|yd"	m;%hg	
ysñ	,l=Kq	1000 ka"	,l=Kq	150 ne.ska	ysñ	fjhs'	tu	m%Yak	f;dard	.kq	,en	we;s	wdldrh;a"	tajdfha	
myiq;d;a	my;	m%ia;drfhka	±lafõ'	
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10 - ixhqla; .Ks;h - ˚˚ m;%h ^B fldgi& 

m%Yak wxlh
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m%ia;drh 14  (  ixhqla;	.◊;h	II	m;%fha	B	fldgfiys	tla	tla	m%Yakh	f;dard	f.k	
	 	 	we;s	wfmalaIlhkaf.a	m%;sY;h	yd	tu	tla	tla	m%Yakfhys	myiq;dj

 fuu II	m;%fha	B	fldgfiys	°	we;s	m%Yak	y;	w;=frka"	jeäfhkau	tkï	wfmalaIlhkaf.ka	
91% la	f;dardf.k	we;af;a	12 iy 14 jk	m%Yak	jk	w;r"	tu	m%%Yak	foflysu	myiq;djh	56% 

ne.ska	fõ'	wvqfjkau	f;dardf.k	we;af;a	17 jk	m%Yakh	jk	w;r	th	m%;sY;hla	f,i	59%la	o	
tys	myiq;dj	46% la	o	fõ'	

  A fldgfiys	myiq;dj	wvqu	m%Yakh		10	jk	m%Yakh	o"	B fldgfiys	myiq;dj	wvqu	m%Yakh	
15	jk	m%Yakh	o	ilid	we;af;a	§ixLHdkh¶	úIh	fldgi	mokï	lr	.ksñks'	fuhska	meye†,s	
jkafka	wfmalaIlhka	;=<	ixLHdkh	ms<sn|	±kqu	b;d	wvq	uÜgul	mj;sk	njhs'	

 A	fldgfiys	iuia;	myiq;dj	43% la	jk	w;r	B	fldgfiys	iuia;	myiq;dj	49% ls'	
fuh	wdikak	jYfhka	iudk	w.hl	mej;sh	o	50% g	jvd	wvqfõ'	t†fkod	„ú;fha	m%dfhda.sl	
isoaëka	yd	iïnkaO	lr	.egÆ	idlÉPd	ls¯fuka	yd	ksrka;rj	wNHdi	lrùfuka	myiq;dj	jeälr	
.ekSug	yelsfõ'	
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2'2'3'  II  m%Yak m;%fhys m%Yak i|yd wfmaÈs; ms<s;=r" ,l=Kq °fï mámdáh" ms<s;=re 
        iemhSu ms<sn| ks¯ÈK" ks.uk yd fhdackd   

(10) ixhqla; .Ks;h II - A  fldgi
1 jk m%Yakh

 

 

 

m    m 
  

 

 

 

m    m 
  

 

)()(0 mvmumvmu OO ���  

� vu )1()1(0 ��� OO  

� ))(1(0 vu �� O  

� 1 O .  

 

)()( vuevu � �  

           1 ? e . 

 

  

 

Apply )( vMI '           for the system:

25
  5

  5

  5

 10

fh°fuka	moaO;shg	

e fh°fuka	P yd	Q w;r	m%%:Hd.;s	ix.=Klh	hehs	.ksuq'	ksõgka	m%%;Hd.;s	

kshuh	fh°fuka	(	

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

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	97%la jk 

w;r	fuys	myiq;dj	66%ls'	wxY=	foll	p,s;h	i|yd	wdfõ.h	= .uH;d	m˙jr®;kh	fyda	fr®Çh	

.uH;d	 ixia:ß;s	 kshuh	 iy	ksõgkaf.a	 m¯laIKd;aul	kshuh	ksjer†j	 fh°u	 fuhska	 wfmalaId	

flfr®'	 by;	 iólrK	 ,sùfï°	 †Ydj	 ksjer†j	 fkdie,lSu	 ksid	 iïmQQr®K	 ,l=Kq	 ,nd	 .ekSug	

fkdyels	ù	;snq◊'	fr®Çh	.uH;d	ixia:ß;s	kshuh	yd	ksõgkaf.a	m¯laIKd;aul	kshuh	Ndú;fhka	

ir,	.egÆ	úi£ug	isiqkaj	yqre	lrùfuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'	
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2 jk m%Yakh   
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iy	

Wm˙u	Wi	= OAB  ;%%sfldaKfha	jr®.M,h	=

  5

  5   5+

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

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	92%la	mu◊'	
wxY=jl	p,s;h	i|yd	m%%fõ.	ld,	m%%ia;dr	we|Su	iy	tys	Ndú;h	ñka	wfmalaId	lrk	w;r	tys	
myiq;dj	44%la	mu◊'	

 m%%fõ.	ld,	m%%ia;dr	we|Sfï°	fnda,fha	p,s;	†Yd	fkdi,ld	;sîfuka	idr®:l	ms<s;=re	,nd	
.ekSug	fkdyels	ù	;snqKs'	ta	i|yd	isiqkaj	ir,	wNHdij,	ksr;	lrùfuka	fuu	≥r®j,;d	u`.	
yrjd	.;	yelsh'	
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3 jk m%Yakh 
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ksh;hla	

rEmfha	m˙†	f yd	F iu.ska	f = 2F fõ'	

 

 

 
 

 
 

 

 

 

constant2  � yx 02  �� yx ���� .2 xy ���� � �  

amF            fmmgTP  � D30sin        :for   
 

mgamF 2for        p :          FmTmg 222  �  

 

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

  

   fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	89%la	mu◊'	

ksõgkaf.a	kshu	(F = ma) fh°u	ñka	wfmalaId	lrk	w;r	tys	myiq;dj	48%la	muK	fõ'	

	 wxY=fõ	iy	lmamsfha	;ajrK	w;r	iïnkaO;djh	ksjer†j	,nd	fkd.ekSu	ksid	iïmQQr®K	

,l=Kq	,nd	.ekSug	wmyiq	ù	;snqKs'	by;	wdldrfha	ir,	.egÆ	úi|Sug	fhduq	ls¯fuka	fuu	

≥r®j,;d	u`.	yrjd	.;	yelsh'	
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4 jk m%Yakh

25
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  5

±ka	^1&"	^2&	yd	^3&	

m%%lr®IK	n,h	

  
  

   

 

 

Tractive force (1)  ------------  1000 N
v

PF   
v

MamF for     o :   (2)   -----------       fMTMF  ��O  

mamF for     o : (3)  -----------       fmmT  �O  

� (3) and fMTM
v

P
 �� O1000  

)(1000 mT
m
MTM

v
P OO � ���  

.
)(

1000 N
vmM

mPT
�

 �  

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

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	93%la	mu◊'	

ksõgka	kshu	F = ma yd	laIu;dj	i|yd	P = FV hk	iólrKj,	fh°ï	ms<sn|	±kqu	m¯laId	ls¯u	

fuhska	wfmalaId	lrk	w;r	tys	myiq;dj		47%ls'	

	 ksjer†	n,	,l=Kq	ls¯u	yd	tajd	idr®:lj	iólrKj,	fhdod	fkd.ekSu	ksid	°	we;s	ms<s;=rg	

<`.d	ùug	fkdyels	ù	we;'	fujeks	ir,	.egÆ	úi|Sfï°	ksjer†	n,	,l=Kq	ls¯ug	iy	iólrKj,	

fh°ï	ms<sn|	úfYaI	wjOdkh	fhduq	lrñka	.egÆ	úi|Sug	fhduq	l<	hq;=h'	
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5 jk m%Yakh

   

25
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  5

;s;a	.=Ks;h	

wlaIh	u;	msysghs'	

Scalar Product:  )2()2( jijiOBOA DD ���� �  

022  �� DD  

2
ˆ S

 ? BOA . 

ACOAOC �  

OBOA �  

ji )2()21( DD ����  

OC lies along the lies along the axisy� 0)21(  �� D  

2
1

 �D . 

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

  fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	91%la	mu◊'	

ffoYsl	foll	w†Y	.=Ks;h	ms<sn|	±kqu	m¯laId	ls¯u	fuhska	wfmalaId	lrk	w;r	tys	myiq;dj	

37%la	mu◊'	i iy	j  tall	ffoYsl	weiqfrka	ffoYsl	foll	w†Y	.=Ks;h	m%%ldY	ls¯u	ksjer†j	

fhdod	fkd.ekSfuka		fndfyda	wfmalaIlhska	wjika	m%%;sM,hg	<`.d	ù	fkd;snqKs'	w†Y	.=Ks;h	

ms<sn|	úúO	.egÆ	úi|Sug	fhduq	ls¯fuka	fuu	≥r®j,;dj	u`.	yrjd	.;	yelsh'	
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6 jk m%Yakh
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neúkA  A, O iy	B yryd	hk	úIalïNh	AB jk	jD;a;fha	flakaøh	G fõ'	

†f.a	úfNaokfhka	yd	

 

 

 

 

 

 

 

 
 

 

Since 
2

ˆ S
 BOA , AB is a

D  � GAOGOA ˆˆ . 

    

.cos1 DWT   
 

           .sin2 DWT    

∴ AG = OG.

 AO BO

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

   fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	87%la	mu◊'	
tal	;,	n,	;=kl	l%%shdj	 hgf;a	 oDV	 jia;=jl	iu;=,s;;dj	ms<sn|	±kqu	 m¯laId	ls¯u	 fuu	
m%Yakfhka	wfmalaId	lr	we;s	w;r	tys	myiq;dj	27%ls'	

	 cHdñ;sl	,laIK	ksjer†j	y∫kd	fkd.ekSu	ksid	ksjer†	ms<s;=re	,nd	.ekSug	fkdyels	ù	
;snqKs'	cHdñ;sl	,laIK	ms<sn|	jeä	wjOdkh	fhduq	lrñka	tal;,	n,	;=kl	iu;=,s;;dj	ms<sn|	
.egÆ	úi|Sug	yqre	lrùfuka	fuu	≥r®j,;d	u`.	yrjd	.;	yel'	
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7 jk m%Yakh

 

  5

  5

  5

  5

ksid	

±ka	

;jo"	

fõ'	Since  we,)( c� c�c BABA ).(1))(( BAPBAP �� c�  

.
6
1

6
51)(  � �? BAP  

�
�

 
)(

)()|(  Now
AP

ABPABP
3
24

6
1)(  u AP . 

���� �    )()()()( Also, BAPBPAPBAP
6
1)(

3
2

5
4

�� BP  

5       

10
3

2
1

5
4)(  � � BP .  

  5

25

   
 7 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK yd ks.uk (

  

  fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	90%la jk w;r 

tys	myiq;dj	58%ls'	fuh	ir,	isoaêj,	iïNdú;dj	ms<sn|	m%%fïhhka	iy	wiïNdjH	iïNdú;dj	

ms<sn|	fh°ï	wfmalaId	lrk	.egÆjls'	fuys	P(A ∪ B) i|yd	jQ	iïnkaOh	iy	P(A \  B) ys	wr®:	

±laùu	ms<sn|	±kqu	uolu	ksid	.egÆjg	idr®:lj	ms<s;=re	iemhSug	wfmdfydi;a	ù	;snqKs'	

	 iïNdú;dj	ms<sn|	uQQ,sl	m%%fïhhka	ksjer†j	fhdod	.ekSfuka	yd	ir,	.egÆ	úi|Sug	fhduq	

lrùfuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'			 
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8 jk m%Yakh

25

  5

  5

 10

  5

(i)  ms<s;=r	

(ii)  ms<s;=r	

ϱͬϵ 

ϰͬϵ 

ϭͬϮ 

ϭͬϮ 

ϱͬϴ 

ϯͬϴ 

ϯͬϳ 

ϰͬϳ 

ϱͬϳ 

Ϯͬϳ 

ϭ 

Ϯ 

Ϯ 

Ϯ 

ϭ 

ϭ 

Ϯ 

Ϯ 

ϭ 

ϭ 

 

 

 

 

 

 

 

swer
18
5

2
1

9
5

 u . 

(ii) Answer
21
1

7
2

8
3

9
4

 uu . 

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

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	86%la	mu◊'	

fuu	.egÆj	o	iïNdú;djh	ms<sn|	ir,	.egÆjla	jk	w;r	tys	myiq;dj	38%la	muKs'	

	 fuys°	 iïNdú;dfõ	 .=Kk	kS;sh	 ksjre†j	 fh°u	 ms<sn|j	 wfmalaId	 flfr®'	 isoaê	 ms<sn|j	

ksjer†	wjfndaOhla	fkdue;s	ùu	idr®:l	ms<s;=re	lrd	<`.d	fkdùug	fya;=	ù	;snqKs'	ir,	.egÆ	

úi|Sug	fhduq	ls¯fuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'	
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9 jk m%Yakh 

 
25

  5

  5

  5

  5

  5

ud;hka	a yd	b fõ'	

hkak 3 ka	fnfok	w;r	

;jo	

fõ'	

fõ'	

ksid	

uOHkHh				ksid"	

a + b = x  nj	iy	ab = y  nj	°	we;'		

  we,
2
7 ismean .

2
7

6
22  have  

��� yxba
 

 
(1)  ----------------  2133  ��? abba  

 

.3   hence tab  

 
is       )1( �ab

(1)  Again,
.6(1)  Again, d�� ba  

 we,  1  Since ba �d
2 3 b

2 a  3 b   

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

 fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	85%la	mu◊'	

ixLHdkfha	tk	flakaøsl	m%%jK;d	ñkqï	ms<sn|	±kqu	fuhska	wfmalaId	lrk	w;r	tys	myiq;dj	

37%la	mu◊'	°	we;s	w.hhka	w;r	iïnkaO;djh	,nd	.ekSug	yels	jqj;a"	°	we;s	wjYH;djh	

imqrd,k	fia	a, b ys	w.hka	fiùug	fkdyels	ù	;snqKs'	flakaøsl	m%%jK;d	ñkqï	iïnkaO	úúO	

wdldrfha	ir,	.egÆ	úi|Sug	isiqka	fhduq	ls¯fuka	fuu	≥r®j,;dj	u`.	yrjd	.;	yelsh'
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10 jk m%Yakh 

25
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  5

  5

uOHkHh 

úp,;dj	

∴		m<uq	ixLHd	9ys	úp,;dj	

m<uq	ixLHd	9	ys	uOHkHh	

.10
10

       10Mean

10

1  � 
¦
 

i
i

x

 

910
10

       9Variance 2

10

1

2

 �� 
¦
 i

ix
.1090

10

1

2  �¦
 i

ix  

.10         10   numbers 10  � x  

.990
9

1

2  ?¦
 i

ix  

nine numbers 210
9

990
� 10 . 

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

  fuu	m%Yakh	wksjdr®h	m%Yakhla	jqj;a	ms<s;=re	iemhSug	W;aidy	lr	we;af;a	78%la	mu◊'	

wiuqys;	ixLHd;	jHdma;shl	uOHkHh	yd	úp,;dj	ms<sn|	±kqu	fuhska	wfmalaId	lrk	w;r	tys	

myiq;dj	26%la	mu◊'	

 úp,;djh	ms<sn|	iólrKh	ksjer†j	fhdod	.ekSu	≥r®j,	uÜgul	mej;Su	ksid	idr®:lj	
ms<s;=re	lrd	<`.d	ùug	wfmdfydi;a	ù	;snqKs'	uOHkHh	yd	úp,;djh	we;=<;a	jk	m˙†	úúO	.egÆ	
úi|Sug	isiqkag	yqre	lrùu	u.ska	fuu	≥r®j,;dj	u`.	yrjd	.;	yelsh'
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(10) ixhqla; .Ks;h II - B  fldgi 

11 jk m%Yakh 

       
25

  5

  5

  5

 10

fh°fuka"	

→  A isg	B olajd	(	

↑  A isg	B olajd	(	

(1) yd	(2) ⇒

 

 

  

 

 

Apply  , 
2
1 2atuts �  

:        
24

cos uttuR  � 
S --------------- (1)  

B        2
2
1

4
sin gttua � �

S ----------------(2) 

and  (2)  2
2

2
1    

u
RgRa � �  

2

0222  ��� auRugR  

2u
 

B
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15

10

50

  5

f,i	.ksuq'	

túg	

.,	fmdl=Kg	fkdjefÜ'

wjYH	fldaKh	

fuys	

 

.
2

4 242

g
aguuu

R
�r

 ?  

g
aguuu

R
2

4 242 ��
  5       

---------------------------------------------------------------------------------------------------------------------

.
3
4 that    2 gau !  

g

agagga
R

2
3

16
9

16
3
4

  Then,

2222 ��
! .2

2
3
8

3
4

a
g

gaga
 

�
  

� aR 2! . 
 

(b) uESV  o),(  

vEBV  ),(  

 ),( SBV  

),(),(),( SEVEBVSBV �  
uvu ��Tsin  

),(),( EBVSEV �  

QRPQ�  

PR . 

Required angle 21
ˆRQR  

, where D 12
ˆ RRQ . DS 2� , where 

 

 

------------------------------------------------------------------------------------------------------------------------------------------

 

 

 
 

 

 

5       

50     

15       

15       

    )0( !R'    5   5
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  5

  5

(b)
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v
u

QR
QA TD sinsin

2

   

21
21 PR

l
PR

ltt � �
21

21 )(
PRPR
PRPRl

�
�

 . 

11 ARPAPR �  

 TT 222 sincos uvu ��  

22 ARPAPR �  

 TT 222 sincos uvu ��  

)sin(cos
cos2

2222221
TT

T
uvu

ultt
��

 �?
 

 
22

cos2
vu

ul
�

 
T )1sincos( 22  � TT'  

¸
¹
·

¨
©
§ ? �

v
u TD sinsin 1 . 
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  5

  5

  5
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21 tt �

21 tt �
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11 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

 

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
   fuu	m%Yakh	f;dardf.k	we;s	wfmalaIlhkaf.a		

m%;sY;h	72% ls'	fuys	myiq;dj	41% la	muK	
fõ'	fuu	m%Yakhg	,l=Kq	150 la	fjka	lr	we;'	
bka
		,l=Kq			00 - 37	m%dka;rfha	50% la	muK	o"
	,l=Kq			38 - 75	m%dka;rfha	24% la	muK	o"
	,l=Kq			76 - 113	m%dka;rfha	10% la	muK	o"	
	,l=Kq	114 - 150	m%dka;rfha	16% la	muK	o"
hk	f,i	,l=Kq	,ndf.k	we;'00-37 

50% 

38-75 
24% 

76-113 
10% 

114-150 
16% 

   

0
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90

100

11 jk m%Yakfhys fldgi yd wkqfldgi

fuys	 wkqfldgia	 6la	 we;'	
jeäu	myiq;dj	we;af;a	 (a) ys	
m<jk wkqfldgig	 jk	 w;r	
th	 72% ls'	 wvqu	 myiq;dj	
we;af;a	 (a) ys	 ;=kajk	
wkqfldgig	 jk	 w;r	 th	
26%ls'

m
y

i
q;

dj
  

72

43

26

47

31 29

0
10
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40
50
60
70
80
90

100

. . . . . .

(a) (b) 

11

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 

72%

43%

26%

47%

31% 29%

(a) (b)

[11	jk	msgqfõ	m%ia;drh	9	wkqj]

 m%%laIsma;	weiqfrka	(a) fldgi	o"	idfmalaI	m%%fõ.h	weiqfrka	(b) fldgi	o	f,i	(a) yd	(b) 

fldgia	follska	m%%Yakh	iukaú;	fõ'	(a) wkqfldgiaj,	myiq;dj	72%  isg	26% 	olajd	mrdihlg	

úysfoa'	 m<jk	 wkqfldgig	 ms<s;=re	 iemhSu	 idr®:l	 jqjo	 R > 0 nj	 fkdie,lSu	 ksid	 fojk	

wkqfldgfia	,l=Kq	,nd	.ekSu	wvq	ù	;snqKs'	fojk	wkqfldgfiys	idOkh	l<	hq;af;a	u2 
> 

4
3

g a  
u.ska	R > 2a nj	jqj;a	wfmalaIlhka	úYd,	m%%udKhla	R > 2a f,i	f.k	u2 

> 
4
3

ga 	nj	fmkaùug
W;aidy	ls̄ u	ksid	,l=Kq	wysñ	lrf.k	;snq◊'	

 (b) fldgfiys	myiq;dj	39%  la	jk	w;r	wkqfldgia	;=klska	hqla;	fõ'	(b) ys	wkqfldgiaj,	

myiq;dj	47%  isg	29% 	 olajd	mrdihlg	úysfoa'	 (b) m<jk wkqfldgfia	m%%fõ.	;%%sfldaK	tlu	

rEmhl	we|Su	l<	hq;=	jqj;a	fndfyda	wfmalaIlhska	tf,i	lr	fkd;sîu	iy	we|s	m%%fõ.	;%%sfldaKj,	

†Yd	Bysia	u.ska	,l=Kq	lr	fkd;sîu	ksid	,l=Kq	wysñ	lrf.k	;snqKs'	fojk	wkqfldgfiys	by;	

fya;=j	ksidu"	fldaKh	,nd	.ekSug	wmyiq	ùu	,l=Kq	wvqùug	n,mE	fya;=jls'	;=kajk	wkqfldgig	

o	m<jk	wkqfldgfiys	m%%fõ.	;%%sfldaK	we|Sfï°	n,mE	fya;=	fukau	iqΩ	ls̄ fï	fodaI	o	,l=Kq	

wvqùug	fya;=	ù	;snq◊'	

 ir,	.egÆj,ska	mgkaf.k	ixlSr®K	.egÆ	jHqy.;	lr	isiqkag	wNHdi	lrùfuka	fuu	fodaI	

u`.	yrjd	.;	yelsh'	
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12 jk m%Yakh
        

 

(a) 

 

 

 

 

  

 

 

 

 

fPa  )Block,(Let                

FEf  ) Block,(let     

fQa  Block),(Then     

 10

  5

hehs	.ksuq'	túg 

;jo	

   (a)
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  5

70

 10

 10

 10

  5

  5

  5

  5

fh°fuka	

oeka	(1) 

(1) ⇒

moaO;shg	→

P wxY=jg

Q wxY=jg	←

(2) +  (3) 

:Apply  amF   

)cos()(20         DfFmfFmmF ����  

5
340 u�� � ffF  

(1) -----------  
2

5Ff  ?  

P   particle   (2)  ------------   )cos(sin DD FfmTmg � �  

(3) -------------  )( FfmT �  

¸
¹
·

¨
©
§ u��� u�

5
3)(

5
4       (3)  FfmFfmmg  

5     

FfFfg 35554     ��� �  

Ffg 8104    � �  

FFg 8254       (1) � �  

gF
17
4       � . 

17
10   Also, gf  . 

      
10

  5

  5

(P, B)  ys	p,s;h	i|yd	(

fh°fuka	:
2
1Apply 2atuts � 

 

2
2
10 tfa � 

 

g
a

g
at

5
17    

17
10
2

  ? . 

:2
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45

25

 10

Yla;s	ixia:ß;s	kshufhka	

i|yd

θ  jeä	jk	úg	R  wvq	jk	w;r	

∴              jk úg C  f.da,h	yer	hhs'	

(b)  

Conservation of Energy: 

 

  

 
 

 

 

 
 

 

 

 

 
 

)()(cos2)(
2
12)(2

2
1 22 TTTTT akmgakmgmgaamam �����uuu�uu �� mgamgk 22 �  

 

gga 2cos22 2 �� � TT�  
g

25     PE 10     
KE 10     
Equation 5      

10  

)cos1(2 TT � ?
a
g . 

 :Apply  amF  

For     ;            22cos2 TT �ammgR �� �  

 )cos1(2cos2    TT �� � mgmgR  

)1cos2(2 � Tmg .
  

when 
2
1cos  T . 

.
3

 when ST  
 

    �

           For C 

   (b)

 10

 10

  5

  5

  5

 25

jk úg R = 0  fõ'	
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12 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

 

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
   fuu	m%Yakh	f;dardf.k	we;s	wfmalaIlhkaaf.a		

m%;sY;h	 91% ls'	 fuys	 myiq;dj	 56%la	muK	
fõ'	fuu	m%Yakhg	,l=Kq	150 la	fjka	lr	we;'	
bka
		,l=Kq			00 - 37	m%dka;rfha	31% la	muK	o"
	,l=Kq			38 - 75	m%dka;rfha	25% la	muK	o"
	,l=Kq			76 - 113	m%dka;rfha	22% la	muK	o"	
	,l=Kq	114 - 150	m%dka;rfha	22% la	muK	o"
hk	f,i	,l=Kq	,ndf.k	we;'

00-37 
31% 

38-75 
25% 

76-113 
22% 

114-150 
22% 
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12 jk m%Yakfhys fldgi yd wkqfldgi

fuys	 wkqfldgia	 4la	 we;'	
jeäu	 myiq;dj	 we;af;a	
(a) ys	 m<jk wkqfldgig	
jk	w;r	th	76% ls'	wvqu	
myiq;dj	 we;af;a	 (b) ys	
fojk	 wkqfldgig	 jk	
w;r	th	36%ls'

m
y

i
q;

dj
  

76

50
41

36
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80

90

100

. . . .

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 

76%

50%
41%

36%

(a) (b)

[11	jk	msgqfõ	m%ia;drh	9	wkqj]

 fuu	m%Yakh	(a) yd	(b) fldgia	follska	iukaú;	jk	w;r	(a) fldgi	idfmalaI	;ajrKh	
weiqfrka	o	(b) fldgi	isria	jD;a;	p,s;h	weiqfrka	o	ieliS	we;'	(a) fldgfiys	myiq;dj 73%  la	
jk w;r (b) fldgfiys	myiq;dj	40%  la	muK	fõ'	fuu	.egÆfõ	 (a) ys	m<jk	wkqfldgig	
idr®:lj	ms<s;=re	imhd	we;s	kuq;a	ksjer†j	n,	,l=Kq	ls̄ u	yd	F = ma ksjer†j	fhdod	fkd.ekSu		
iuyr	 wfmalaIlhkaf.a	 ,l=Kq	 wvqùug	 fya;=	 ù	;snqKs'	 (a) ys	 fojk	wkqfldgfiys	l+[a[hg	
idfmalaIj	p,s;	iólrK	fh°u	i|yd	wjYH	ksjer†	idfmalaI	;ajrK	fhdod	fkd.ekSu	ksid	
,l=Kq	wysñ	lrf.k	;snqKs'	

 (b) fldgfiys	wkqfldgia	folla	we;s	w;r	m<jk wkqfldgig	41%  l	myiq;djla	o	fojk	
wkqfldgig	36%  l	myiq;djla	o	we;'	

  m<jk  wkqfldgfiys	Yla;s	ixia:ß;s	uQ,Or®uh	ksjer†j	fh°ug	fkdyels	ùu	ksid	,l=Kq	wysñ	
lrf.k	 ;snqKs'	 fojk	 wkqfldgfiys	 F = ma fh°fï°	 ;ajrK	 †Ydjka	 ksjer†j	 fhdod	
fkd.ekSu	o	wxY=j	f.da,fhka	bj;a	ùu	i|yd	iq≥iq	wjYH;dj	Ndú;d	fkdls̄ u	o	,l=Kq	wvqùug	
fya;=jla	ù	;snqKs'	

 F = ma iy	Yla;s	 ixia:ß;s	 kshuh	Ndú;d jk úúO	.egÆ	 úi£ug	 fhduq	 ls̄ fuka	 fuu	
≥r®j,;d	u`.	yrjd	.;	yelsh'	
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13 jk m%Yakh 

35

  5

  5

  5

  5

 10

i|yd		

m i|yd		

fh°fuka	

u.ska	flakaøh	fokq	,efí'	i.e. 

tu	ksid	C, ys	flakaøh	mj;S'	fuys	C hkq		

OC = 2a jQ	O g	isriaj	my,ska	msysgk	,laIHhhs'	

5

:3For  axa �d   

  )( ax
a

mgT � 
 

:Apply   amF   

;   For  pm xmTmg �� �  

                                  
xmax

a
mgmg �� ��� )(

 

0)2(  ��� ax
a
gx�� . 

entre is given by 0 x�� .i.e. i.e. by ax 2 .  

  5



- 82 -
w'fmd'i'^W'fm<& ixhqla; .Ks;h we.hSï jdr®;dj 2017
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13 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

   

00-37 
42% 

38-75 
28% 

76-113 
18% 

114-150 
12% 

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	80% la	mu◊'	fuys	myiq;dj	42% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	42% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	28% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		18% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	12% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 6la	 we;'	
jeäu	 myiq;dj	 we;af;a	  

m<jk wkqfldgig	 jk	
w;r	 th	 79% ls'	 wvqu	
myiq;dj	 we;af;a	 yhjk	
wkqfldgig	jk	w;r	 th	
13%ls'
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13 jk m%Yakfhys fldgi yd wkqfldgi

m
y

i
q;

dj
  

79

45 43
37

28

13

0

10

20

30

40

50

60

70

80

90

100

. . . . . .
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[11	jk	msgqfõ	m%ia;drh	9	wkqj]

 fuh	wkqfldgia	6lska	iukaú;	ir,	wkqjr®;S	p,s;h	ms<sn|	.egÆjls'	jeäu	myiq;dj	we;af;a	

m<jk  wkqfldgig	jk	w;r	th	79%  ls'	fuu	.egÆfõ	ishÆ	wkqfldgiaj,	myiq;dj	79%  isg	

13%  olajd	mrdih	;=<	msysghs'	ir,	wkqjr®;S	p,s;fha	°	we;s	iólrKh	,nd	.ekSu	idr®:l	ù	;snqKs'	

m%;Hdia:	;ka;=fõ	wd;;sh	ksjer†j	,shd	.ekSug	fkdyels	jQ	wfmalaIlhkag	°	we;s	iólrKh	,nd	

.ekSug	fkdyels	ù	;snqKs'	tf,iu	ir,	wkqjr®;S	p,s;fha	flakaøfha°	;ajrKh	Y=kH	nj	fkdoekSu	

ksid	flakaøh	y∫kd	.ekSug	fkdyels	ù	;snqKs'	

	 fojk	wkqfldgfia°	Yla;s	ixia:ß;s	kshuh	fh°fï°	m%;Hia:	;ka;=fõ	m%%;Hdia:;d	úNj	Yla;sh	
ksjer†j	,shd	.ekSug	fkdyels	ùfuka	fuu	fldgig	,l=Kq	wysñ	lrf.k	;snq◊'	

	 ;=kajk wkqfldgfia°	 x yd	 y w;r	 iïnkaO;djh	 fhdod	 .ekSfuka	 x	 i|yd	 iólrKh	
m˙Kdukh	lr	.ekSug	fkdyels	ùfuka	fuu	fldgig	wh;a	,l=Kq	wysñlrf.k	;snqKs'	fmdf<dj	
iu`.	.egqug	fudfyd;lg	fmr	m%%fõ.h	fiùfï°	wxY=j	.uka	l<	≥r	ms<sn|	ksis	wjfndaOhla	
fkdue;slñka	y;rjk	wkqfldgi	i|yd	,l=Kq	wysñs	lrf.k	;snqKs'	

	 miajk	wkqfldgi	fjk;a	ir,	wkqjr®;S	p,s;hla	nj	wjfndaO	lr	fkd.ekSu	ksid	thg	ysñ	
,l=Kq	wysñ	lrf.k	;snqKs'	yhjk wkqfldgig	m<uq	wjia:dfõ°	fuka	fkdj	fojk	wjia:dfõ°	
we;sjk	ir,	wkqjr®;S	p,s;fha	ksjer†	úia;drh	fidhd	.ekSug	wmyiq	ùu	ksido	fuu	fldgfia°	
,l=Kq	wysñ	lrf.k	;snqKs'	ir,	wkqjr®;S	p,s;h	ms<sn|	jQQ	úúO	.egÆ	jHqy.;	lr	úi|Su	i|yd	
isiqka	fhduq	lrùu	u.ska	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'	
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14 jk m%Yakh 
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060cos60cos53  ���o DD PQ   
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14 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

   

00-37 
22% 

38-75 
28% 

76-113 
29% 

114-150 
21% 

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	91% la	mu◊'	fuys	myiq;dj	56% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	22% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	28% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		29% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	21% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 7la	 we;'	
jeäu	 myiq;dj	 we;af;a	  

(a) ys	 m<jk	 wkqfldgig	
jk	w;r	th	81% ls'	wvqu	
myiq;dj	 we;af;a	 (a) ys	
y;rjk	 wkqfldgig	 jk	
w;r	th	16%ls'
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m
y

i
q;

dj
  

81

46
41

16

68 66

34

0

10

20

30

40

50

60

70

80

90

100

. . . . . . .

(a) (b)

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 

81%

41%

16%

34%
46%

68% 66%

(a) (b)

 

[11	jk	msgqfõ	m%ia;drh	9	wkqj]

  fuu	m%%Yakh	(a)	yd	(b)	hkqfjka	fldgia	follska	iukaú;	jk	w;r	(a) fldgi	ffoYsl	ù„h	
weiqfrka	o"	(b) fldgi	tal;,	n,	moaO;s	weiqfrka	o	iukaú;	fõ'	

  (a) ys	 m<jk	 wkqfldgi	 ffoYsl	 wdl,kh	 ms<sn|	 wjfndaOh	 u;	 mokï	 ù	 we;s	 w;r	
wfmalaIlhka	jeä	fofkla	idr®:lj	ms<s;=re	imhd	;snqKs'	tys	myiq;dj	81%  ls'	fojk	wkqfldgfia°	
AC : CB  wkqmd;h	,nd	.ekSfï°	ffoYsl	fn°u	Ndú;	lr	;sîfuka	,l=Kq	wysñ	lrf.k	;snq◊'	
;=kajk wkqfldgfia°	ffoYsl	foll	w†Y	.=Ks;h	ksjer†j	fhdod	fkd.ekSfuka	wjYH	ms<s;=rg	
<`.d	ùug	wmyiq	ù	;snq◊'	y;rjk	wkqfldgfika	 

ca � ca � 	yd	 cb �
  	ksjer†j	wdfoaY	lr	fkd.ekSu	

ksid	 ||| bO  fiùug	wjYH	iólrKh	,nd	.ekSug	wfmdfydi;a	ù	;snqKs'	

	 	 ffoYsl	wdl,khg	wod<	ir,	.egÆ	úi£ug	yqrelrùfuk a	fuu	≥r®j,;d	u`.	yrjd	.;	
yelsh'	

   (b) fldgi	wkqfldgia	 3lska	iukaú;	jk	w;r	tys	myiq;dj	68%  iy	34% mrdih	; =<	
mj;S' (b) ys	 m<jk	 wkqfldgfiys	 ms<s;=r	 ;rula	 idr®:l	 jqj;a	 n,	 hq.auhlg	 W!kkh	 ùfï°	
iïm%%hqla;	n,h	Y=kH	nj	ms<sn|	wjfndaOh	fkdue;slu	ksid	ms<s;=re	widr®:l ù	;snqKs'	

  fojk wkqfldgi	 o	 ;rula	 idr®:l	 ù	 ;snqK;a"	 uq,a	 fldgfia	 ≥r®j,;d	 ksid	 iuyr

wfmalaIlhkag	idr®:l	ms<s;=re	,nd	.ekSug	fkdyels	ù	;snqKs'	ffoYsl	ù„h	ms<sn|	.egÆ	úi|Sug	

isiqka	l%udkql+,	f,i	yqre	lrùu	iy	n,	úfNaokh"	n,	>Qr®Kh	ms<sn|	uQ,Or®uh	fukau	n,	hq.auh	

ms<sn|j	.egÆ	úi|Sug	yqre	lrùfuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'
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15 jk m%Yakh 
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15 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (

   

00-37 
28% 

38-75 
27% 

76-113 
28% 

114-150 
17% 

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	90% la	mu◊'	fuys	myiq;dj	40% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	28% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	27% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		28% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	17% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 3la	 we;'	
jeäu	 myiq;dj	 we;af;a	  

(b) ys	 m<jk	 wkqfldgig	
jk	 w;r	 th	 81% ls'	
wvqu	 myiq;dj	 we;af;a	 (a) 

fldgig	 jk	 w;r	 th	
25%ls'
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[11	jk	msgqfõ	m%ia;drh	9	wkqj]

  fuu	.egÆj	(a)	yd	(b)	hkqfjka	fldgia	follska	iukaú;	fõ'	(a) fldgi	>r®IKh	tallh	
fhkao	(b) fldgi	rduq	iels,s	tallfhka	o	ieliqKq	m%%Yakhls'	

  (a) fldgfia	rEm	igyfka	ksjer†j	n,	,l=Kq	ls̄ ug	isiqka	wfmdfydi;a	ù	;snqKs'	iólrK	

,sùfï°	oKafâ	iu;=,s;;dj	fjku	i,ld	fkd;sîfuka	>kdldr	jia;=j	u;	l%%shd	lrk	>r®IK	n,h	

fidhd	.ekSug	fkdyels	ùu	ksid	wjidk	ms<s;=r	lrd	<`.d	ùug	fkdyels	ù	;snqKs'	

  (b) ys	m<uq	wkqfldgig	idr®:lj	ms<s;=re	imhd	;snqKs'	(b)  ys	fojk wkqfldgfia°	n,	u.ska	

fjkajk	wjldY	ksjer†j	,l=Kq	fkdls̄ u	fya;=fjka	m%%;Hdn,	igyk	ksjer†j	we|Sug	fkdyels	ù	

;snq◊'	

	 	 >r®IKh	yd	rduq	iels,s	iïnkaO	.egÆ	úi|Sfuka	fuu	≥r®j,;d	u`.	yrjd	.;	yelsh'	
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16 jk m%Yakh 

iuñ;sfhka"	ialkaO	flakaøh	G, CA u;	msysghs'	iy		

ρ  hkq	tall	†.l	ialkaOh	hehs	.ksuq'	
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70
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20
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16 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (
 
   

00-37 
33% 

38-75 
25% 

76-113 
20% 

114-150 
22% 

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	64% la	mu◊'	fuys	myiq;dj	53% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	33% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	25% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		20% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	22% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 4la	 we;'	
jeäu	 myiq;dj	 we;af;a	
m<jk	 fldgig	 jk	 w;r	
th	 82% ls'	 wvqu	 myiq;dj	
we;af;a	 y;rjk	 fldgig	
jk	w;r	th	6%ls'

0
10
20

30
40

50

60
70

80
90

100

16 jk m%Yakfhys fldgi yd wkqfldgi

m
y

i
q;

dj
  

82

56

31

6

0

10

20

30

40

50

60

70

80

90

100

. . . .

16

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 

82%

31%

56%

6%

  

[11	jk	msgqfõ	m%ia;drh	9	wkqj]

  fuh	ialkaO	flakaøh	iïnkaO	.egÆjls'	m<uq	wkqfldgig	idr®:lj	ms<s;=re	imhd	we;'	

fojk	wkqfldgi	ixhqla;	jia;=jl	ialkaO	flakaøh	fiùu	ms<sn|	jk	w;r	thg	;rula	idr®:lj	

ms<s;=re	imhd	;snqKs'	

	 	 	 ;=kajk	wkqfldgfiys	ksjer†	n,	,l=Kq	ls̄ u	yd	wjYH	iïnkaO;dj	,nd	fkd.ekSu	ksid	

wjidk	ms<s;=rg	<`.d	ùug	wmyiq	ù	;snq◊'	y;rjk	wkqfldgfiys	iu;=,s;;djh	ms<sn|	wjYH;djh	

,nd	.ekSug	fkdyels	ù	;snqKs'	

	 	 	 ialkaO	flakaøh	iïnkaO	úúO	.egÆ	úi|Sug	fhduq	lrùfuka	fuu	≥r®j,;d	u`.	yrjd	.;	

yelsh'	
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17 jk m%Yakh 

X hkq	m<uq	fnda,h	iq≥	iy	fojk	fnda,h	lΩ	hehs	.ksuq'	
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10 - Combined Mathematics - II 
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,l=Kq	mrdih	 f uOH	,laIH	
 x x2 fx fx2

0 - 2 15 1 1 15 15

2 - 4 25 3 9 75 225

4 - 6 40 5 25 200 1000

6 - 8 15 7 49 105 735

8 - 10 5 9 81 45 405

∑ f = 100 ∑ fx = 440 ∑ fx2 = 2380
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17 jk m%Yakhg ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd fhdackd (
 
   

00-37 
41% 

38-75 
24% 

76-113 
18% 

114-150 
17% 

fuu	 m%Yakh	 f;dardf.k	 we;s	 wfmalaIlhkaf.a	
m%;sY;h	59% la	mu◊'	fuys	myiq;dj	46% la	muK	
fõ'	fuu	m%Yakh	i|yd	,l=Kq	150 la	fjka	lr	we;'	
bka
,l=Kq		00 - 37	m%dka;rfha	41% la	muK	o"
,l=Kq		38 - 75	m%dka;rfha	24% la	muK	o"
,l=Kq		76 - 113	m%dka;rfha		18% la	muK	o"	
,l=Kq	114 - 150	m%dka;rfha	17% la	muK	o"	
hk	f,i	,l=Kq	,ndf.k	we;'

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

fuys	 wkqfldgia	 4la	 we;'	
jeäu	 myiq;dj	 we;af;a	  

(a) ys	 m<jk	 wkqfldgig	
jk	w;r	th	57% ls'	wvqu	
myiq;dj	 we;af;a	 (a) ys	
fojk	 wkqfldgig	 jk	
w;r	th	27%ls'
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(a) (b)

m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj 

27%

57%
48%

29%

(a) (b)

  

[11	jk	msgqfõ	m%ia;drh	9	wkqj]

  fuu	 .egÆj	 (a)	 yd	 (b)	 hkqfjka	 fldgia	 follska	 iukaú;	 jk	 w;r	 (a) fldgi	
iïNdú;dj	tallh	hgf;a	o	(b) fldgi	ixLHdkh	tallh	hgf;a	o	ilia	lr	we;'	(a)	ys	m<uq	
wkqfldgfia	myiq;dj	57%	la	jk	w;r	tys°	iïNdú;djh	ms<sn|	.=Kk	kS;sh	ksjer†	wdldrfhka	
Ndú;	lr	fkd;sìKs'	 tneúka	m j,	w.h	ksjer†j	,nd	.ekSug	wfmdfydi;a	 ù	;snqKs'	 (a)	ys	
fojk	wkqfldgfiys	fíia	m%%fïhh	ksjer†j	fhdod	fkd.ekSu	ksid	ms<s;=r	idr®:l	ù	fkd;snqKs'	
(b)	ys	m<uq	wkqfldgfia	myiq;dj	48%la	jk	w;r	°	;sfnk	jHdma;sfha	uOHkHh	ksjer†j	,nd	
f.k	we;s	kuq;a	iïu;	wm.ukh	fiùfï°	iQQ;%%h	ksjer†j	Ndú;	lr	fkd;sìKs'	 (b)	ys	fojk	
wkqfldgfiys	myiq;dj	29%	la	jk	w;r	uOHkH	yd	iïu;	wm.ukh	jer°u	ksid	l=ál;dj	
ksjer†j	.Kkh	ls̄ ug	wmyiq	ù	;snqKs'	

	 	 iïNdú;dj	yd	ixLHdkh	tall	j,ska	úúO .egÆ	úi|Sug	fhduq	ls̄ fuka	fuu	≥r®j,;d	
u`.	yrjd	.;	yelsh'
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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 (

Ú 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	fõ	
o	fldmuK	,l=Kq	,efí	o	fldmuK	ld,hla	,efí	o	hk	lreKq	ms<sn|j	ie,ls,su;a	
úh	hq;=	w;r"	m%Yak	fyd¢ka	lshjd	ms<s;=re	b†˙m;a	ls¯ug	n,dfmdfrd;a;=	jk	m%Yak	
ms<sn|j	ksrjq,a	wjfndaOhla	we;s	lr	f.k	ms<s;=re	,súh	hq;=h'

Ú ˚	m;%fha;a	˚˚	m;%fha;a	A fldgfiys	ishÆu	m%Yakj,g	ms<s;=re	iemhsh	hq;=h'

Ú	 ˚	m;%fha;a	˚˚	m;%fha;a	B fldgfiys	m%Yak	7 ka	f;dard	.;a	m%Yak	5 lg	ms<s;=re	iemhsh	
hq;=h'

Ú B fldgfiys	iEu	m%Odk	m%Yakhlau	wÆ;a	msgqjlska	wdrïN	l<	hq;=h'

Ú	 wfmalaIlf.a	úNd.	wxlh	iEu	msgqjlu	w∞<	ia:dkfha	,súh	hq;=h'

Ú	 m%Yak	wxl	yd	wkqfldgia	wxl	ksjer†j	,ssúh	hq;=h'

Ú ishÆu	 m%Yak	 fyd¢ka	 lshjd	 f;dardf.k	 ms<s;=re	 ,súh	 hq;=h'	 m%Yak	 hgf;a	 °	 we;s	
f;dr;=re;a"	 ,nd	 .;	 hq;=	 ms<s;=re	 fyda	 idOkh	l<	 hq;=	 m%;sM,	ljfr®	 o	 hkak;a	
meye†,sj	wjfndaO	lr	.;	hq;=h'	

Ú m%Yakj,g	ms<s;=re	iemhSfï°	°	we;s	ld,h	ksis	m˙†	l<ukdlrKh	lr	.ekSug	j.	
n,d	.;	hq;=h'

Ú	 meye†,s	w;a	wl=˙ka	ms<s;=re	iemhsh	hq;=h'	ms<s;=re	,sùfï°	ks,a	mdg	fyda	lΩ	mdg	mEka	
muKla	Ndú;	l<	hq;=h'	wfkl=;a	mdg	mEka	Ndú;	ls¯fuka	je<lsh	hq;=h'

úfYaI Wmfoia (

Ú rEm	igyka	 we¢h	hq;=	 wjia:dj,°	 tajd	 b;d	 meye†,sj	 we|	kï	l<	hq;=h'	 fuys°	
fr®Ldj,	 †.	 yd	 fldaKj,	 úYd,;aj	 ixikaokd;aulj	 ksjer†	 rEmh	 yd	 wkqrEm	
jk	fia	±laùu	wjYH	fõ'	 rEmigykaj,	ksrjoH;dj	iy	iïnkaO;d	±lSug;a	 ta	
weiq˙ka	myiqfjka	ms<s;=re	lrd	t<öug;a	ufydamld¯	fjhs'	rEm	igykaj,	f;dr;=re	
we;=<;a	ls¯fï°	o"	ksrjoH;dj	flfrys	jeä	wjOdkhla	fhduq	ls¯u	w;HjYH	fõ'																															
^ksoiqk	(	n,	,l=Kq	ls¯u&	n,	igyka	yd	m%%fõ.	igykaj,	†Yd	,l=Kq	ls¯u'	

Ú .Kkh	ls¯ïj,°	tla	tla	mshjr	meye†,sj	i|yka	l<	hq;=	w;r"	wjYH	ia:dkj,°	
mshjr	w;r	iïnkaOh	±lafjk	iudk	,l=Kq	fyda	fjk;a	wod<	ixfla;	fyda	,shd	
±laùug	 ie,ls,su;a	 úh	 hq;=h'	 tla	 mshjrl	 fyda	 msgqjl	 fyda	 we;s	 m%ldYk	 yd										
iólrK	B<Û	mshjrg	fyda	msgqjg	msgm;a	ls¯fï°	tajdfha	ksrjoH;dj	ms<sn|j	b;d	

	 ie,ls,su;a	úh	hq;=h' 

Ú	 wjYH	ia:dkj,°	ksjer†j	tall	Ndú;	l<	hq;=h'	wjYH	wjia:dj,°	ksjer†	tall	
m˙jr®;kh	ms<sn|j	o	ie,ls,su;a	úh	hq;=h'
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Ú m%ia;dr	we£fï°	wCI	ksjer†j	kï	lr	tall	o	i|yka	l<	hq;=h'

Ú	 uQ,sl	iudkqmd;	ms<sn|	ixl,am	kej;	m˙YS,kh	l<	hq;=h'

Ú	 uQ,sl	cHdñ;sh	ms<sn|	±kqu	iy	wjfndaOh	,nd	.;	hq;=h'	

       ksoiqka(			^1&	iudka;rdi%hl	,CIK
	 																	^2&	frdïnihl	,CIK
																					^3&	iúê	Ivi%hl	$	nyq	wi%hl	,CIK
	 	 ^4&	;%sfldaK	wdY%s;	úúO	m%fïh
	 	 ^5&	iurEmS	;%sfldaK	
	 	 ^6&	jD;a;	wdY%s;	m%fïh	
	 	 ^7&	iuñ;sl	kduh	
	 	 	 .=K		

  
Ú	 idOlj,g	ì¢h	yels	jr®.c	m%ldYk	tljru	idOlj,g	fjkalr	.ekSfï	yelshdj
	 m%.=K	l<	hq;=h'

Ú	 ixfla;	ksrEmKfha	°	úfYaIfhka	ffoYsl	ksrEmKfha°"	ksjer†	ixfla;	Ndú;	ls¯ug	
ie,ls,su;a	úh	hq;=h'	

Ú	 §tkhska	,nd	.kak¶"	 §wfmdaykh	lrkak¶"	 §i;Hdmkh	lrkak¶"	 §jHq;amkak	lrkak¶
	 jeks	fh≥ï	flfrys	ie,ls,su;a	úh	hq;=	w;r"	ta	wkqj	ms<s;=r	lrd	t<öug	j.	n,d	.;	
	 hq;=h'	 ztkhska	 fyda	 wka	 l%uhlska	 fydaZ	 hkqfjka	 i|yka	 wjia:dj,°	 nyq,	 jYfhkau	
	 fmr	,nd	.;a	m%;sM,h	Ndú;	lr	Bg	miq	m%;sM,h	,nd	.ekSu	jvd;a	myiq	fõ'

Ú	 °	we;s	f;dr;=re	Ndú;fhka	ks.ukhlg	t<ôh	hq;=	wjia:dj,°	úf,dau	l%shdj,sh	b†˙m;a	
ls¯u	,l=Kq	wysñùug	fyda	wvqùug	fya;=	fõ'	tneúka	m%Yakh	u.ska	wfmalaIs;	wdldrhg	
ms<s;=r	b†rsm;a	l<	hq;=h'	tfy;a	§kï	u	muKla¶	fyda	§u	kï	muKla¶	i;H	nj	idOkh	
l<	hq;=	 wjia:dj,°	úf,dau	jYfhka	 o	m%;sM,h	,efnk	nj	ikd:	jk	m˙†	ms<s;=re	
b†˙m;a	l<	hq;=	fõ'	

Ú	 iEu	úfgl°u	wjidk	ms<s;=r	ir,u	wdldrfhka	±laùug	wjOdkh	fhduq	l<	hq;=h'
	 wjidk	ms<s;=r"	m%Yakfhys	wid	we;s	wdldrh	wkqj	meye†,sj	±laúh	hq;=h'

Ú	 wfmalaIlhska	 ;u	 b,lalï"	 ixfla;	 iy	 woyia	 meye†,sj;a	 ksjer†j;a	 ,shd	 ±laùug	
wjOdkh	fhduq	l<	hq;=h'

Ú	 ms<s;=r	lrd	t<öug	wjYH	iqΩ	ls¯ï	^ixLHduh"	ù„h	fyda	;%sfldaKñ;sl&	lgqjev	f,i	
ie,l=j	o	ms<s;=r	iu`.u	mfilska	b†˙m;a	lrkak'

Ú	 ms<s;=r	iïmQr®K	ls¯ug	fkdyels	wjia:dj,°	jqj	o	m%Yakhg	ms<s;=r	,nd	.ekSug	w∞<	
	 b†˙	mshjr	,shd	±laùu	fndfydaúg	M,odhs	úh	yelsh'	

Ú	 m%Yakhl	 w.	 fldgiaj,	 mjd	 uq,a	 fldgiaj,ska	 iajdëk	 jQ	 myiq	 fldgia	 ;sìh	 yels	
	 neúka	m%Yakhl	uq,a	fldgi	wmyiq	jqj	o	m%Yakh	w;ayer	fkdhd	b;s˙	fldgia	ms<sn|j	o									

wjOdkh	fhduq	ls¯u	jeo.;a	fõ'	

Ú	 iuyr	úfgl	hï	wkqfldgila	idOkh	fkdl<	o	tu	m%;sM,	wjYH	kï	fh°fuka	b†˙	
wkqfldgila	i|yd	ms<s;=r	b†˙m;a	l<	yelsh'	
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3'2' bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

Ú úIh	 ksr®foaYfhys	 wka;r®.;	 úIh	 ikaOdrh"	 wfkHdkH	 jYfhka	 iïnkaO	 jk	
	 neúka"	f;dard	.;a	úIh	fldgia	fjkqjg	iuia;	úIh	ksr®foaYhu	wdjrKh	jk	m˙†	
	 bf.kqu"	Wiia	idudr®:hla	,nd	.ekSug	fukau	úIh	±kqu	iïmQr®K	ùu	i|yd	b;d	

jeo.;a	fõ'	

Ú úIh	ksr®foaY"	.=re	udr®f.damfoaY	ix.%y	yd	ndyssr	iïm;a	uq,dY%	ms<sn|j	.=reNj;=ka	
				fukau	isiqka	o	±kqj;aùu	yd	Ndú;h	wjYH	h'

Ú md˙NdIsl	mo	 (technical terms), kï"	u	kï	wd°	mo	ms<sn|j	wfmalaIlhka	±kqj;a	
	 ls¯u	jeo.;a	fõ'	

Ú	 ;u	úIh	±kqu	hdj;ald,Sk	lr	.ekSug	yd	ixjr®Okh	lr	.ekSug	.=reNj;=ka	j.	n,d
	 .;	hq;=h'

Ú	 ixhqla;	.◊;h	jeks	úIhhla	bf.kSu	úNd.	flaJøSh	fkdúh	hq;=	jqj;a"	úNd.fha°
	 Ndú;	lrkq	,nk	m%Yak	m;%j,ska	by<	,l=Kq	,eîug	kï	uQ,dlD;s	m%Yak	fukau	
	 fmr	 jr®Ij,	 m%Yak	 m;%	 yd	 ,l=Kq	 °fï	 mámdá	 m˙YS,kh	 lr"	 tla	 tla	 m%Yakhg
	 Wm˙u	,l=Kq	ysñjk	m˙†	jvd;a	idr®:lj	ms<s;=re	iemhsh	hq;af;a	flfia	±hs	hkak	
	 ms<sn|j	isiqka	ukd	wjfndaOhla	,nd	.;	hq;=h'	fï	i|yd	isiqkg	uÛ	fmkaùu	 o	
	 .=re	Nj;=kaf.a	j.lSula	f,i	ie,lsh	hq;=h'	

Ú	 j.=	wxl	4 g	wkqj"	21-30 m%dka;rh	;=<	,l=Kq	,nd.;a	wfmalaIlhka	ixLHdj 4146 la								
	 jk	w;r	th	uqΩ	wfmalaIlhkaf.ka	11.84% la	ksfhdackh	lrhs'	

	 b†˙	 úNd.j,°	 wfmalaIlhska	 jeä	 fokl=	 by<	 ,l=Kq	 uÜgulg	 f.k	 tau	
	 i|yd"										

 (i)  wod<	uQ,Or®u	yd	uQ,sl	isoaOdka;	mokï	lr	.ksñka	ir,	uÜgfï	isg	l%ufhka	
	 	 	ixlSr®K	uÜgu	lrd	msúfik	úêu;a	wNHdi	lrd	fhduq	ls¯u;a"

     (ii)			iajhx	 wOHhkh	 ;=<ska	 ;u	 ±kqu	 yd	 Ndú;	 l=i,;d	 jr®Okh	 lr	 .ekSug	
	 	 	 	fhduq	ls¯u;a"
	 mka;s	ldur	bf.kqï	l%shdj,sh	wdY%s;j	l%shd;aul	ls¯u	b;d	M,odhS	jkq	we;'	

Ú			úfYaIfhka	ixhqla;	.Ks;h	i|yd	iajhx	wOHhkh	b;d	jeo.;a	njg	wh≥ïlrejka	
	 ±kqj;a	lrkak'	wdrïNfha°	wjYH	u.	fmkaùu;a	iuÛ	úNd.hg	iemfhk	uÜgfï	
	 m%Yakj,g	ksjer†j	ms<s;=re	iemhSug	Tjqka	fhduq	lrkak'		

Ú			wu;r	úkdä	10	;=<	m%%Yak	m;%%h	iïmQQr®Kfhkau	lshjd	myiq;dj	wkqj	m%%Yak	f;dard	
	 .ekSu	i|yd	isiq	-	isiqúhka	±kqj;a	ls¯ug	.=rejreka	úiska	Wmfoia	†h	hq;=h'	

Ú			úIh	ksr®foaY"	thg	we;=<;a	ud;Dld	iy	fjka	lr	we;s	ld,f√o	ms<sn|	wjfndaOhla	
	 isiq	-	isiqúhkag	wdrïNfha°u	,nd	°u	l<	hq;=hs'	


