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ye¢kaùu 

	 wOHhk	fmdÿ≥iy;sl	m;%	Wiia	fm<	úNd.h"	Y%S	,xldfõ	fÊHIaG	oaú;shsl	wOHdmkfha	wjidk	
iy;sllrK	úNd.hhs'	fÊHIaG	oaú;shsl	wOHdmkh	wjidkfha	isiqkaf.a	idOk	uÜgu	iy;sl	lsÍu	
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	 iqÿiaika	 f;dard	 .ekSu	 o	 fuu	 úNd.fha	
m%;sM,	u;	isÿ	flfrk	neúka	idOk	mÍCIKhla	jYfhka	fuka	u	f;aÍfï	mÍCIKhla	jYfhka	o	 
w'fmd'i'^W'fm<&	úNd.h"	b;d	jeo.;a	;;a;ajhla	Wiq,hs'	tfuka	u	;D;Shsl	uÜgfï	/lshd	i|yd	o	
m%fõY	 iqÿiqlï	 iy;sl	 flfrk	 úNd.hla	 jYfhka	 fuh	 ms<s.efka'	 fuu	 úNd.h	 i|yd	 mej;s	
fN!;sl	 úoHd"	 ffcj	 úoHd"	 jd◊Ksc	 yd	 l,d	 hk	 úIh	 Odrd	 y;rg	 wu;r	 j	2015 jif¾ § ;dCIK 
úIh	Odrdj	y÷kajd	fokq	,enQ	w;r"	2017	jif¾	§	tu	úIh	Odrdfõ	tla	úIhhla	jk	ffcj	moaO;s	
;dCIKfõoh	i|yd	5607la	mdi,a	whÿïlrefjda	o	909la	fm!oa.,sl	whÿïlrefjda	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	jd¾;dj	ilialr	we;af;a	Tjqkaf.a	
tu	 wfmalaId	 bgqlr.ekSu	 ms◊Ksi	 Y%S	 ,xld	 úNd.	 fomd¾;fïka;=fjka	 iydh	 ,nd	 §ula	 jYfhks'	
fuu	 we.hSï	 jd¾;dfõ	 we;=<;a	 f;dr;=re	 úNd.	 wfmalaIlhskag"	 .=re	 Nj;=kag"	 úÿy,am;sjrekag"	
.=re	 WmfoaYl	 uy;au	 uy;aókag"	 úIhNdr	 wOHlaIjrekag"	 fo.=rekag	 yd	 wOHdmk	 m¾fhaIlhskag	
tl	 fia	 m%fhdackj;a	 jkq	 fkdwkqudk	 h'	 tneúka	 fuu	 jd¾;dj	 jeä	 msßilf.a	 mßYS,kh	 i|yd	
fhduq	lsÍu	jvd;a	iqÿiq	fõ'
 
	 fuu	we.hSï	jd¾;dj"	I, II yd III hkqfjka	fldgia	;=klska	iukaú;	fõ'
 
	 w'fmd'i'	̂ W'fm<&	ffcjmoaO;s	;dCIKfõoh	úIhfhys	úIh	wNsu;d¾:	yd	úIh	idOkh	ms<sn|	
f;dr;=re	 fuu	 jd¾;dfõ	 I fldgfiys	 wvx.=	 fõ'	 ta	 hgf;a	 úIhh	 i|yd	 fmkS	 isá	 whÿïlrejka	
ixLHdj"	Tjqka	fY%a◊Ks	,ndf.k	we;s	wdldrh"	Èia;%sla	uÜgñka	mdi,a	whÿïlrejka	fY%a◊Ks	,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	
ffcjmoaO;s	 ;dCIKfõoh	 úIhfha	I yd	II m;%j,	 m%Yak	 f;dardf.k	 we;s	 wdldrh"	 tu	 m%Yakj,g	
yd	 tu	 tla	 tla	 m%Yakfhys	 fldgiaj,g	 ,l=Kq	 ,ndf.k	 we;s	 wdldrh	 iúia;rd;aulj	 ±lafjk	
úIh	idOkh	ms<sn|	úYaf,aIKhla	o	wka;¾.;	fõ'	w'fmd'i'	^W'fm<&	2017 úNd.fha	ffcjmoaO;s	
;dCIKfõoh	úIhfhys	I yd	II m%Yak	m;%j,	m%Yak	yd	tu	m%Yakj,g	whÿïlrejka	ms<s;=re	iemhSu	
ms<sn|	f;dr;=re	fuu	jd¾;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|	ksÍCIK"	ks.uk	yd	ixj¾Okd;aul	
fhdackd wka;¾.; fõ'
 
	 Y%S	 ,xld	 úNd.	 fomd¾;fïka;=fõ	 m¾fhaIK	 yd	 ixj¾Ok	 YdLdj	 u.ska	 W;a;r	 m;%	 we.hSfï	
ksr;	 jQ	 m%Odk"	 w;sf¾l	 m%Odk	 yd	 iyldr	 mÍCIljreka	 úiska	 bÈßm;a	 lrkq	 ,nk	 f;dr;=re"	
ksÍCIK"	 woyia	 yd	 fhdackd	 o	 iïNdjH	 mÍCIK	 kHdh (Classical Test Theory) yd	 whs;u	 m%;spdr	
kHdh (Item Response Theory) fhdod.ksñka	 whÿïlrejkaf.a	 m%;spdr	 úYaf,aIKh	 u.ska	 ,nd.;a	
f;dr;=re	o	fuu	we.hSï	jd¾;dj	ilia	lsÍu	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	ld¾hh	ms<sn|	woyia	yd	fhdackd	o	fuu	jd¾;dfjys	III	fldgfiys	we;=<;a	lr	
we;'	 úúO	 ksmqK;d	 yd	 tu	 ksmqK;d	 uÜgïj,g	 <Õdùu	 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'
 
	 bÈßfha	 §	 iïmdokh	 lrkq	 ,nk	 we.hSï	 jd¾;dj,	 .=Kd;aul	 j¾Okhla	 we;s	 lsÍu	 i|yd	
M,odhS	woyia	yd	fhdackd	wm	fj;	fhduqlrk	f,i	ldre◊Ksl	j	b,a,ñ'
 
	 fuu	 jd¾;dj	 ieliSu	 i|yd	 wjYH	 f;dr;=re	 iemhQ	 m%Odk"	 w;sf¾l	 m%Odk	 mÍCIljrekag	 yd	
iyldr	mÍCIljrekag;a"	Wkkaÿfjka	yd	il%Shj	odhl	jQ	ieliqï	lñgq	idudðlhskag;a"	j.lSfuka	
lghq;=	 l<	 Y%S	 ,xld	 úNd.	 fomd¾;fïka;=fõ	 ks,Odßkag	 yd	 ld¾h	 uKav,hg;a	 udf.a	 yDohdx.u	
ia;+;sh	m<	lrñ'		
   

           
	 	 	 	 	 	 	 	 î'	ik;a	mQð;
	 	 		 	 	 	 	 	 úNd.	flduidßia	ckrd,a	
2020	uehs	14 Èk
m¾fhaIK	yd	ixj¾Ok	YdLdj	
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me,j;a;"	n;a;ruq,a,'	
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I   fldgi 

1' úIh wNsu;d¾: yd úIh idOkh ms<sn| f;dr;=re

 1'1 ffcjmoaO;s ;dCIKfõoh úIhfhys wNsu;d¾:  
 

³	 ffcjmoaO;sj,	 M,odhs;djh	 by<	 kxjd	 .ekSug	 wjYH	 uQ,sl	 úoHd;aul	 ixl,am	

ms<sn|j	±kqu	,nd	§u	

³	 iSñ;	 iïm;a	 ;sridrj	 Ndú;	 lrñka	 j¾;udk	 f,dalh	 ;=<	 mj;sk	 .egΩj,g	 úi÷ï	

fiùu	i|yd	wjYH	uQ,sl	±kqu	,nd	§u	

³	 j¾;udk	jev	f,dalhg	wjYH	l=i,;djkaf.ka	mßmQ¾K	mqoa.,fhl=	ìys	lr	.ekSu	

³	 YS%	,xldjg	úfYaI	wjOdkhla	iys;j	;dCI◊Ksl"	iudc	yd	wd¾Ól	ixj¾Okh	i|yd	

ffcj	 moaO;s	 ;dCIKfõoh	 fhdod	 .ekSu	 i|yd	 wjYH	 ±kqu	 yd	 l=i,;djh	 w;am;a	

lr	.ekSu

³	 YS%	 ,xldj	 ;=<	 lDIsld¾ñl	 fCIa;%fha	 ÈhqKqjg	 mdol	 jk	 kfjda;amdok	 yelshd	

j¾Okh	lsÍu		

³	 ffcjmoaO;s	;dCIKfha	wkd.;	m%jK;d	wjfndaO	lr	.ekSu	;=<ska	mqoa.,	yd	iudc	

ixj¾Okh	i|yd	odhl	ùu	

³	 m%dfhda.sl	l=i,;djhka	w;a	lr	.ekSu	;=<ska"	wkd.;	f,dalh	;=<	ukd	fm!reIhlska	

hq;=	mqoa.,fhl=	ìys	lr	.ekSu	

³	 isiqkaf.a	 jD;a;Sh	 wOHdmkh"	 cd;sl	 jD;a;sh	 iqÿiqlï	 rduqj	 iu.	 iïnkaO	 lr	

.ksñka	moaO;shg	f.k	hdug	wjia:dj	ie,iSu	

³	 ffcjmoaO;Ska	 ys	 M,odhs;dj	 by<	 kexùu	 i|yd	 mj;sk	 wkd.;	 úNjhka	 y÷kd	

.ekSu	 iy	 tu	 úNjhka	 rg	 ;=<	 ixj¾Okhg	 odhl	 lr	 .ekSug	 wjYH	 ±kqu	 yd	

l=i,;djhkaf.ka	mßmQ¾K	mqoa.,fhl=	ìys	lr	.ekSu		

³	 ffcjmoaO;sj,	M,odhs;dj	jeä	lsÍu	i|yd	Ndú;	jk	fhojqï	yd	;dCIKh	;sridrj	

l<ukdlrKh	lsÍfï	yelshdj	,nd	.ekSu		
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1'2  úIh idOkh ms<sn| ixLHdkuh f;dr;=re

 
 1'2'1 úIhh i|yd fmkS isá whÿïlrejka ixLHdj 

 

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

isxy,	 4549 643 5192

fou<	 1550 266 1816

bx.%Sis	 1 - 1

tl;=j 6100 909 7009

       j.=j 1  

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

	fY%a◊Ksh
mdi,a whÿïlrejka fm!oa.,sl whÿïlrejka 

tl;=j m%;sY;h
ixLHdj m%;sY;h ixLHdj m%;sY;h

A 40 0.66 3 0.33 43 0.61

B 453 7.42 37 4.07 490 6.99

C 1628 26.69 243 26.73 1871 26.69

S 2836 46.49 419 46.09 3255 46.44

W 1143 18.74 207 22.78 1350 19.26

tl;=j 6100 100.00 909 100.00 7009 100.00

j.=j 2  
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1'2'3	 m%:u	jrg	fmkSisá	mdi,a	whÿïlrejka	fY%a◊Ks	,ndf.k	we;s	wdldrh	-	Èia;%slal	wkqj

Èia;%slalh
fmkS 
isá 

ixLHdj 

úYsIag 
iïudk 

idu¾:Hh 
(A) ,enQ 

wê iïudk 
idu¾:Hh 
(B) ,enQ 

iïudk  
idu¾:Hh 
(C) ,enQ 

idudkH  
idu¾:Hh 
(S) ,enQ 

iu;a  
^A+B+C+S&

wiu;a          
(W)                  

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 262 3 1.15 33 12.60 53 20.23 63 24.05 152 58.02 110 41.98

2'		.ïmy 231 3 1.30 28 12.12 59 25.54 41 17.75 131 56.71 100 43.29

3'		l¿Ω;r 105 1 0.95 10 9.52 30 28.57 13 12.38 54 51.43 51 48.57

4'		uykqjr 315 0 0.00 10 3.17 80 25.40 79 25.08 169 53.65 146 46.35

5'		ud;f,a 168 1 0.60 12 7.14 35 20.83 52 30.95 100 59.52 68 40.48

6'		kqjrt<sh 210 0 0.00 8 3.81 41 19.52 46 21.90 95 45.24 115 54.76

7'		.d,a, 110 0 0.00 11 10.00 24 21.82 30 27.27 65 59.09 45 40.91

8'		ud;r 124 2 1.61 17 13.71 28 22.58 21 16.94 68 54.84 56 45.16

9'		yïnkaf;dg	 92 2 2.17 13 14.13 24 26.09 16 17.39 55 59.78 37 40.22

10'  hdmkh 191 8 4.19 37 19.37 72 37.70 14 7.33 131 68.59 60 31.41

11'		ls,sfkdÉÑ 53 1 1.89 3 5.66 11 20.75 8 15.09 23 43.40 30 56.60

12'		ukakdru	 78 6 7.69 5 6.41 30 38.46 6 7.69 47 60.26 31 39.74

13'  jõkshdj 75 0 0.00 9 12.00 26 34.67 5 6.67 40 53.33 35 46.67

14'		uq,;sõ 35 0 0.00 3 8.57 21 60.00 2 5.71 26 74.29 9 25.71

15'		uvl,mqj 201 0 0.00 16 7.96 58 28.86 47 23.38 121 60.20 80 39.80

16'		wïmdr 132 0 0.00 5 3.79 27 20.45 31 23.48 63 47.73 69 52.27

17'		;%sl=Kdu,h 117 1 0.85 10 8.55 32 27.35 34 29.06 77 65.81 40 34.19

18'		l=reKE., 333 1 0.30 31 9.31 84 25.23 78 23.42 194 58.26 139 41.74

19'		mq;a;,u 53 2 3.77 5 9.43 14 26.42 10 18.87 31 58.49 22 41.51

20'		wkqrdOmqrh 190 0 0.00 15 7.89 46 24.21 48 25.26 109 57.37 81 42.63

21'		fmdf<dkakrej 89 1 1.12 4 4.49 10 11.24 26 29.21 41 46.07 48 53.93

22'		nÿ,a, 158 0 0.00 9 5.70 50 31.65 26 16.46 85 53.80 73 46.20

23'		fudKrd., 98 0 0.00 4 4.08 30 30.61 18 18.37 52 53.06 46 46.94

24'		r;akmqrh 302 3 0.99 19 6.29 76 25.17 54 17.88 152 50.33 150 49.67

25'		lE.,a, 185 0 0.00 17 9.19 50 27.03 37 20.00 104 56.22 81 43.78

iuia;	Èjhsk 3907 35 0.90 334 8.55 1011 25.88 805 20.60 2185 55.93 1722 44.07

j.=j 3  
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1'2'4	 ,l=Kq	,ndf.k	we;s	wdldrh	-	mka;s	m%dka;r	wkqj

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

iuqÉÑ; 
ixLHd;h

iuqÉÑ; ixLHd; 
m%;sY;h 

91-100 0 0.00 7009 100.00

81-90 0 0.00 7009 100.00

71-80 2 0.03 7009 100.00

61-70 174 2.48 7007 99.97

51-60 1001 14.28 6833 97.49

41-50 2264 32.30 5832 83.21

31-40 2427 34.63 3568 50.91

21-30 1026 14.64 1141 16.28

11-20 114 1.63 115 1.64

01-10 1 0.01 1 0.01

00-00 0 0.00 0 0.00

    j.=j 4

 Wod(- ^31 - 40	mka;s	m%dka;rh	.;fyd;a&	

	 fuu	 úIhh	 i|yd	31 - 40	 m%dka;rh	 ;=<	 ,l=Kq	 ,nd.;a	 ixLHdj	2427ls'	 th	 m%;sY;hla	

	 jYfhka	34.63%ls'	 ,l=Kq	40	 fyda	 Bg	 wvqfjka	 ,nd	 we;s	 whÿïlrejka	 ixLHdj	3568.la	

	 jk	w;r"	th	m%;sY;hla	jYfhka	50.91%ls'	
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1'3'2  II  m%Yak m;%fhys m%Yak f;dardf.k we;s wdldrh

fuu	 m%ia;drfhka	 f;dr;=re	 ,nd	 .kakd	 wdldrh	

my;	i|yka	WodyrKfhka	fmkajd	§	we;'

Wod(-	 fuys	A fldgfiys	1 - 4	olAjd	m%Yak	wksjd¾h	

jqj;a"	iqΩ¿	msßila	wksjd¾h	m%Yakj,g	o	ms<s;=re	

imhd ke;' B fldgfiys	rpkd	m%Yak	w;=ßka	

5	 jk	 m%Yakh	 f;dard.;a	 wfmaCIlhkaf.a	

m%;sY;h	 92%ls'	 fuh	 jeä	 u	 whÿïlrejka	

ixLHdjla	 f;dard.;a	 m%YAkhhs'	 m%Yak	 wxl	 6 
f;dard.;a	 wfmaCIlhkaf.a	 m%;sY;h	 45%ls'	

tu	 m%Yakh	 isiqka	 wvq	 u	 m%;sY;hla	 f;dard	

we;s	m%YAkhhs'	

w'fmd'i'^W'fm<& úNd.h - 2017

66 - ffcjmoaO;s ;dCIKfõoh - ˚˚ m;%h
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m%ia;drh 2 ^RD/16/02/AL	fmdarufhka	,nd.;a	f;dr;=re	weiqßka	ilia	lrk	,§'&

1'3'3'  II  m%Yak m;%fhys m%Yak i|yd ,l=Kq ,ndf.k we;s wdldrh

WodyrKhla	 jYfhka	 fuys	 1 
m%Yakh	 i|yd	 fjka	 lr	 we;s	

,l=Kq	 m%udKh	 60ls'	 fuu	

m%ia;drhg	wkqj	tu	,l=Kqj,ska	

00 - 25% m%dka;rh	 ;=<	 tkï	

,l=Kq	 00 - 15 f;la	 ,nd	 .;a	

wfmaCIlhka 32%la	 muK	 fõ'	

26 - 50%	 m%dka;rh	 ;=<	 ,l=Kq	

,nd	 .;a	 wfmaCIlhka 48%la	

muK	 fõ'	 51 - 75%	 m%dka;rh	

;=<	,l=Kq	,nd	.;a	wfmaCIlhka 

19%la	 muK	 fõ'	 76 - 100% 
m%dka;rh	 ;=<	 ,l=Kq	 ,nd	 .;a	

whÿïlrejka	1%	 la	 muK	 fõ'	

w'fmd'i'^W'fm<& úNd.h - 2017

66 - ffcjmoaO;s ;dCIKfõoh - ˚˚ m;%h
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1'3'4  II  m%Yak m;%h i|yd idOkh
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II fldgi

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

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

        2.1.1.  I  m%YAk m;%fha jHQyh

  ld,h	meh	02ls'	

  ³	 jrK	5	ne.ska	jQ	nyqjrK	m%Yak	50ls'	tla	tla	m%Yakhg	§	we;s	jrK	5	w;=ßka	

ksjerÈ	fyda	jvd;a	.e<fmk	fyda	jrKh	f;aÍu	wfmaCId	flf¾'

 ³	 m%Yak	ish,a,gu	ms<s;=re	iemhsh	hq;=	h'	

  ³ tla	m%Yakhlg	,l=Kq	03	ne.ska	uqΩ¿	,l=Kq	150ls'	
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2'1'2 I m%Yak m;%h
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2'1'3 I  m;%h i|yd wfmaCIs; ms<s;=re yd ,l=Kq §fï mámdáh

m%Yak 
wxlh
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m%Yak 
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 j.=j 05

 ksjerÈ tla ms<s;=rlg ,l=Kq 03 ne.ska uqΩ¿ ,l=Kq 150ls'
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2.1.4   I m%Yak m;%fha tla tla m%Yakfhys jrK f;dard we;s wdldrh - m%;sY; f,i 

m%Yak
wxlh

ksjerÈ jrKh 
tla tla jrKh f;dard we;s YsIH m%;sY;h

1 2 3 4 5 Missing 
   1 4 4.1% 3.1% 2.1% 74.6% 15.7% 0.4
  2 3 1.5% 6.6% 57.3% 3.9% 30.2% 0.5

  3 3 13.7% 19.8% 48.0% 3.1% 15.1% 0.3

  4 4 25.4% 16.7% 8.6% 44.7% 4.4% 0.2
  5 4 13.7% 17.9% 3.1% 59.1% 6.0% 0.2
  6 2 11.5% 22.2% 17.7% 20.5% 27.6% 0.5

  7 5 2.9% 4.4% 12.6% 29.5% 50.2% 0.4
  8 3 7.4% 14.9% 45.6% 23.7% 7.6% 0.8
  9 2 4.9% 28.6% 6.4% 23.4% 36.2% 0.5
10 2 13.3% 74.0% 11.0% 0.5% 1.0% 0.2

11 2 4.1% 90.6% 1.5% 0.5% 3.2% 0.1
12 5 7.2% 4.9% 7.0% 13.5% 67.1% 0.3
13 5 24.3% 2.0% 6.9% 4.1% 62.3% 0.4
14 1 40.3% 3.4% 21.0% 12.8% 22.1% 0.4

15 2 1.8% 20.4% 5.2% 19.9% 52.3% 0.4
16 5 8.6% 10.4% 15.7% 2.7% 62.2% 0.4
17 2 47.2% 32.8% 3.7% 7.2% 8.5% 0.6
18 1 31.9% 18.0% 28.0% 7.1% 14.6% 0.4
19 2 23.6% 30.2% 8.7% 26.5% 10.8% 0.2
20 5 12.6% 6.1% 45.3% 22.7% 12.9% 0.4
21 4 5.0% 5.8% 25.3% 40.5% 23.3% 0.1
22 3 16.6% 15.7% 20.1% 33.6% 13.5% 0.5
23 3 2.9% 11.4% 16.8% 2.7% 65.9% 0.3
24 2 3.8% 50.4% 8.5% 17.1% 20.0% 0.2

25 4 8.7% 9.7% 6.6% 64.2% 10.2% 0.6
26 1 47.9% 7.4% 20.9% 8.1% 14.7% 1.0
27 1 76.9% 8.6% 1.5% 3.2% 9.8% 0.0
28 4 10.6% 30.8% 8.8% 32.2% 17.2% 0.4
29 3 58.3% 14.6% 10.7% 1.5% 14.9% 0.0
30 3 28.3% 4.5% 23.7% 12.3% 30.6% 0.6
31 2 10.1% 33.3% 37.7% 12.2% 6.4% 0.3
32 4 8.0% 16.9% 10.2% 38.3% 26.4% 0.2

33 4 28.1% 6.6% 35.3% 7.1% 22.7% 0.2
34 4 5.9% 4.7% 5.9% 53.9% 29.3% 0.3
35 5 15.8% 24.4% 13.7% 32.2% 13.1% 0.8
36 2 20.1% 44.3% 11.4% 9.8% 13.6% 0.8
37 5 13.9% 9.9% 9.1% 33.5% 33.3% 0.3
38 5 2.7% 2.1% 3.1% 14.2% 77.4% 0.5
39 2 11.0% 45.2% 15.6% 6.0% 21.5% 0.7
40 4 6.0% 8.2% 8.0% 46.6% 30.6% 0.6
41 5 5.2% 2.8% 25.8% 27.0% 39.1% 0.1

42 2 9.1% 78.7% 2.0% 5.1% 5.1% 0.0
43 3 0.4% 3.6% 90.4% 2.2% 3.4% 0.0

44 4 22.3% 37.3% 8.8% 22.3% 8.7% 0.6

45 5 11.7% 22.3% 11.2% 36.2% 18.3% 0.3
46 4 18.0% 12.9% 0.7% 64.4% 3.6% 0.4
47 5 37.9% 6.0% 9.2% 36.9% 9.3% 0.7
48 1 46.3% 6.9% 12.0% 8.7% 25.8% 0.3
49 4 10.7% 39.4% 22.0% 20.0% 7.9% 0.0

50 5 14.5% 12.9% 20.1% 3.7% 48.3% 0.5  

  tla tla m%Yakh hgf;a ksjerÈ jrKh f;dard we;s YsIH m%;sY;h w÷re lr olajd we;'
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2.1.5   I m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ksÍlaIK" ks.uk yd fhdackd :

m<uq jk m%Yak m;%fha m%Yak wxl 6, 9, 15, 19, 20, 22, 23, 29, 30, 33, 35, 44, 45, 47 iy 49 hk 

m%Yak 30%g jvd wvq myiq;djla fmkajd we;' tfuka u m%Yak wxl 3, 4, 7, 8, 14, 17, 18, 21, 24, 

26, 28, 31, 32, 36, 37, 39, 40, 41, 48  iy 50 hk m%Yak i|yd 31% - 50% w;r myiq;djla fmkajd 

we;' ;jÿrg;a m<uq jk m%Yak m;%fha m%Yak wxl 2, 5, 12, 13, 16, 25, 34  iy 46 hk m%Yak i|yd 

51% - 70% w;r by< myiq;djla fmkajd we;' tu m%Yak m;%fha m%Yak wxl 1, 10, 11, 27, 38, 42 

iy 43 hk m%Yak i|yd 70%g jeä by< myiq;djla fmkajd we;'

myiq;djh 71% yd Bg jeä iSudj ;=< mj;sk m%Yak myiq;dj wvqjk ms<sfj<g ieliQ úg 11, 43, 

42, 38, 27, 1 iy 10 f,i ±laúh yel' tu m%Yakj, myiq;dj 91% isg 74%  olajd mrdihla ;=< 

úys § mj;sk w;r"  bka 11 jk m%Yakh i|yd whÿïlrejkaf.a m%;spdrh by< u myiq;dj jk 

91%la fmkajhs' fuu m%Yak uQ,sl isoaOdka;j, m%dfhda.sl Ndú;h u; ilid we;s w;r" isiqka 

tu isoaOdka; iy úIh lreKqj, m%dfhda.sl Ndú;h ksjerÈ j ;yjqre lr .ekSu ksid YsIH 

idOkh by< uÜgul mj;sk nj fmfka' 

² 1 jk m%Yakh úIhh ms<sn| uQ,sl isoaOdka;sl ±kqu wdY%s;j f.dvke`.S we;s w;r 74.6%l 

jeä isiqka m%;sY;hla (4) jk ksjerÈ jrKh f;dard f.k ;sîfuka meyeÈ,s jkafka 

ffcjmoaO;s ;dCIKfõofha Ndú;djka ms<sn| ksjerÈ kHdhd;aul ±kqu nyq;rhla isiqka 

i;= jk nj h'  

² 10 jk m%Yakh Ydl m%pdrKh wdY%s;j f.dvke`.S we;s w;r th iajdNdúl j¾Ol m%pdrl 

jHQy ms<sn| kHdhd;aul ±kqu mÍCId flfrk wjia:djls' ta ms<sn| j isiqka ;=< by< 

wjfndaOhla we;s nj 74%l m%;sY;hla ksjerÈ ms<s;=r f;dard .ekSfuka meyeÈ,s fõ' 

  

² 11 jk m%Yakh i|yd 90.6%l isiqka m%;sY;hla ksjerÈ j ms<s;=re ,nd § we;' wdydr 

mkf;a uQ,sl wruqKq ms<sn| ukd wjfndaOhla Tjqka i;=j mej;s nj fmfka' 

² 43 jk m%Yakh zzi;a;aj md,khZZ hdka;%SlrKh yd iïnkaO jQjls' whÿïlrejkaf.ka 

90.4%l by< m%;sY;hla (3) jk ksjerÈ jrKh f;dard f.k we;s w;r cx.u lsß foùfï 

hka;%hla y÷kd.ekSug isiqka ;=< mj;sk ksmqK;dj fuhg fya;=jhs' 

m<uq m%Yak m;%fha 51%-70% myiq;d mrdihg wh;a m%Yak ixLHdj 08la jk w;r tu m%Yakj, 

myiq;dj wvqjk wkqms<sfj<g ieliQ úg 12, 46, 25, 16, 13, 05, 02 iy 34 f,i ±laúh yel' 

isiqka úiska wju myiq;djhla olajd we;s 34 jk m%Yakfha m%;sY;h 53%ls' by< u myiq;dj 

olajk 12 jk m%Yakfha m%;sY;h 67%ls' fuu mrdifha f;dard.;a m%Yak lsysmhla ms<sn| ú.%yhka 

my; mßÈ fõ'
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²  2 jk m%Yakh ffcjmoaO;s u; ld,.=◊Ksl mrdñ;s u.ska we;s lrk n,mEï u; mokï 

jQjls' 57%l wfmaCIl m%;sY;hla (3) jk ksjerÈ jrKh f;dardf.k we;' 30%la ksjerÈ 

ms<s;=r f,i (5) jk jrKh f;dardf.k we;' zzj<dl=¿Ω wdjrKh wvq ùuZZ hk m%ldYh 

ms<sn| j wfmaCIlhska ;==< ksjerÈ wjfndaOhla we;s ù fkdue;s nj fmfka' j<dl=Ω¿ 

wdjrKh wvq ùu hkq fyd¢ka ysre t<sh ,eîu nj;a" zztúg c,dYj, Ydl ma,jdx. fyd¢ka 

j¾Okh jkafka hZZ hk woyi ;¾ldkql+,j f.dvke`.Sug wfmaCIlhka wfmdfydi;a ùu 

fuu jrKh f;aÍug fya;=j nj fmkS hhs' isiqka ksjerÈ jrKh i,l=Kq lsÍug fmr 

m%Yakh fyd¢ka lshjd olajd we;s lreKq ms<sn|j ;¾ldkql+,j is;Sfï we;s yelshdj jeä 

ÈhqKq lr.; hq;= h'  

²  12 jk m%Yakh miq wiajkq ;dCIKh úIh m:h wdY%s;j my< WIaK;aj hgf;a m<;=re 

.nvd lsÍu ms<sn| j ±kqu mÍCId lsÍu i|yd f.dvk.d we;' (5) jk ksjerÈ jrKh 

f;dardf.k we;s m%;sY;h 67%ls' m,;=rej, miq wiajkq ;dCIKfha fh§ula f,i jeä 

wd¾ø;d yd wvq WIaK;aj ;;a;aj hgf;a .nvd lsÍu ms<sn| j iuyrla wfmaCIlhska i;=j 

mej;s fkd±kqj;a nj ksid 33%la muK fjk;a jrK ksjerÈ hhs f;dardf.k ;sìK' 

Rcqj u ±kqu msßlaiSug wod< fujka m%Yak i|yd ms<s;=re iemhSfï m%.=K;dj isiqka 

j¾Okh lr.; hq;= h'  

  

²  16 jk m%Yakh kj wdydr ksIamdokhl iQ;%Kfha § wuqøjH wkqmd; ks¾Kh lsÍu wdY%s; 

.eg¨jls' ksjerÈ ms<s;=r f,i (5) jk jrKh f;darf.k we;s wfmaCIlhskaf.a m%;sY;h 

62%ls' fuhska meyeÈ,s jkafka wfmaCIlhskag wuqøjH wkqmd; ks¾Kfha § i,ld ne,sh 

hq;= m%Odk idOl ms<sn| ksjerÈ wjfndaOhla we;s nj h' kuq;a b;sß wfmaCIlhska wuqøjH 

wkqmd; ks¾Kh i|yd RDA yd fmdaIK j.=j, Ndú;h ms<sn| j wjfndaOhlska f;drj 

tu jrKh f;dard we;s nj fmkS hhs' nyqjrK m%Yak i|yd ms<s;=re f;dard .ekSfï § tu 

m%Yakfha i|yka iEu jpkhla u yd ms<s;=rla u flfrys iufia wjOdkh fhduql< hq;= 

nj isiqkag wjfndaO lrúh hq;= h'       

²  34 jk m%Yakh wdydr mßrCIKh hk úIhh fldgi hgf;a f.dvke`.=Kq .eg¨jls' 

 tys § ksjerÈ (4) jk jrKh f;dard we;s m%;sY;h 54%ls' 29%la ksjerÈ ms<s;=r f,i (5) 

jk jrKh f;dardf.k we;' YS; úh<Su ms<sn| uQ,sl wjfndaOhla wfmaCIlhskag fkd;sîu 

ksid by; (5) jk jrKh ksjerÈ jrKh f,i ±laùug fm<ö we;s nj fmfka' tneúka 

bf.kqï-b.ekaùï ls%hdj,sfha §  kHdhd;aul ±kqu isiqkag jvd fyd¢ka ;yjqre l< hq;= h'
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²  7 jk m%Yakh i|yd (5) jk jrKh ksjerÈ jk w;r" th f;dardf.k we;s m%;sY;h 

50.2%ls' fuu .eg¨j zzìï uekqu yd uÜgï uekSuZZ hk úIhh fldgia u; mokï ù 

we;s w;r" ksjerÈ ms<s;=r f,i (5) jk jrKh wfmaCIlhskaf.ka wvlg;a jeä m%;sY;hla 

f;dard .ekSfuka meyeÈ,s jkafka ,CIH folla w;r uÜgu .ekSu ms<sn| j idfmaCI j 

isiqka ;=< ksjerÈ wjfndaOhla mj;sk njhs' (4) jk jrKh ksjerÈ jrKh f,i f;dard.;a 

m%;sY;h wdikak jYfhka 30%la muK ùfuka wfmaCIlhska ;=< uÜgï .ekSu ms<sn| 

mej;sh hq;= uQ,sl úIh ±kqfuys we;s wkjfndaOh meyeÈ,s fõ' tneúka fujka úIh 

fldgiaj, uQ,sl mrdihka mjd m%dfhda.sl ls%hdldrlï weiqßka isiqkag wjfndaO lrùug 

j. n,d .; hq;= h'  

²  14 jk m%Yakh wdydr weiqreï lsÍu iy f,an,a lsÍu hk úIhh fldgi wdY%s;j f.dvke.S 

we;' fuu m%Yakh i|yd ksjerÈ (1) jk jrKh whÿïlrejkaf.ka 40.3%la f;dardf.k 

;snq◊Ks' kuq;a (3) yd (5) jerÈ jrK o ms<sfj<ska 21%l yd 22.1%l m%;sY;hla f;dardf.k 

;snq◊Ks' ßla;l weiqreïlrKh m%jdykh iy .nvd msßjeh wju lrk nj wfmaCIlhskaf.ka 

 nyq;rhla wjfndaO lrf.k ;snq◊Ks' kuq;a ßla;l weiqreïlrKfha uQ,sl isoaOdka; ms<sn| 

ksis wjfndaOhla fkd;sîu ksid (3) iy (5) jrK o ksjerÈ hehs wfmaCIlhskaf.ka  

jeä m%;sY;hla f;dardf.k ;snq◊Ks' tneúka tla tla weiqreï l%ufha uQ,sl isoaOdka; ms<sn| 

ksoiqka weiqßka isiqka ;=< wjOdrKh lrúh hq;= h'   

²  17 jk m%Yakh zzwdydr ksIamdokhla i|yd wjYH wuqøjH wkqmd; ks¾KhZZ úIh m:h u; 

mokï jQjls' ksjerÈ ms<s;=r jk (2) jrKh 32.8%l wfmaCIlhska m%udKhla f;dardf.k 

;snqK o 47.2%l nyq;r wfmaCIlhska ixLHdjla úiska ksjerÈ jrKh f,i (1) f;dardf.k 

;snq◊Ks' wdydr ksIamdokhl fm%daàk m%udKh ks¾Kh lsÍug Kjeldhal l%uh" j¾Kl nkaOk 

l%uh iy mßudñ;sl l%uh hkqfjka l%u ;=kla idlÉPd lrkq ,nhs' kuq;a Kjeldhal  

l%ufha § iy mßudñ;sl l%ufha § wdydrhl wvx.= jk ish¨ khsg%ckSh ixfhda. .Kkh 

lsÍug tl;= fõ' fuys § fm%daàk fkdjk kuq;a khsg%cka wvx.= ish¨ ixfhda. o fm%daàk 

f,i ie,lSu ksid fm%daàk m%udKh jvd;a ksjerÈ j bÈßm;a fkdfõ' kuq;a j¾Kl 

nkaOk l%ufha § tl;= lrk j¾Klh fm%daàk wKq iu. muKla nef|a' tuksid fuu 

l%ufhka wdydrfha wvx.= fm%daàk m%udKh ksjerÈj uek .;yels fõ' fm%daàk m%udKh 

ks¾Kh lrk l%u w;r meyeÈ,s fjkialï isiqkayg jgyd Èh hq;= w;r" fuu l%u 

ixikaokh lrñka úIh lreKq ;yjqre lr.ekSug isiqka fhduq úh hq;= h'  
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²  18 jk m%Yakh zzbf,lafg%dksl ;dCIKhZZ úIhh fldgi wdY%fhka f.dvke.S ;snQ 

.eg¨jla jk w;r" ksjerÈ jrKh jk (1)" 31.9%la muK wfmaCIlhska m%udKhla 

f;dardf.k ;snq◊Ks' kuq;a 28%l wfmaCIlhska m%udKhla (3) jk jrKh ksjerÈ f,i 

olajd ;snq◊Ks' bf,lafg%dksl ;dCIKfha § g%dkaisiagr m%Odk iaúphla" j¾Olhla 

iy fodaa,lhla f,i Ndú;d lrk nj wfmaCIlhska ±k isáh hq;= w;r ffcjmoaO;s 

iajhxlS%hlrKfha § g%dkaisiagrhla iaúphla f,i m%dfhda.sl j fhdod .kakd mßm: ilia    

lsÍfï l=i,;djh o mej;sh hq;= h' fuu w;a±lSï fkd;sîu fya;=fjka wfmaCIlhska nyq;rhla 

úiska (3) jrKh ksjerÈ f,i f;dardf.k we;s nj fmfka' fuu úIhh fldgig wod< 

 bf.kqï-b.ekaùï ls%hdj,sfha § kHdhd;aul ±kqu yd iu iuj m%dfhda.sl l=i,;dj 

,nd§u ;=<ska úoHq;a mßm:hla ;=< fuu ilS%h Wmdx.hka yeisfrk wdldrh ksjerÈ j 

y÷kd .ekSug isiqka mqyqKq l< hq;= h'  

²  21 jk m%Yakh i|yd (4) jk ksjerÈ jrKh wfmaCIlhskaaf.ka 40.5%l m%;sY;hla 

f;dardf.k ;snq◊Ks' tfiau (3) yd (5) hk jrK o ms<sfj<ska 25.3%l yd 23.3%l m%;sY;hla 

f;dardf.k ;snq◊Ks' fuu .eg¨j zzc,h tiùuZZ wdY%s;j f.dvke`.S we;' m%Yakfha ''A'' 

f,i kïfldg we;s Wmdx.h mdo lmdgh (Foot Valve) f,i y÷kdf.k tys ld¾hh 

ksjerÈ f,i f;dard .ekSug nyq;rhla wfmaCIlhska iu;a ù fkd;snq◊Ks' zzmoaO;sh ;=< 

jd;h fkd;sìh hq;= hZZ hkak u; 25%l muK m%;sY;hla (3) jk jrKh ksjerÈ ms<s;=r 

f,i f;dard .ekSug;a mdo lmdgh mdclfhka we;s lrk pQIK n,h yd ine¢ nj jrojd 

jgyd .ekSu ksid 23%l muK m%;sY;hla (5) jk jrKh ksjerÈ ms<s;=r f,i f;dard 

.ekSug;a fya;= jQ nj fmfka' c,h tiùu ms<sn| ffiOdka;sl lreKq tÈfkod Ndú;fha 

wjia:d u;= lrñka bf.kqï--b.ekaùï ls%hdj,sh ;=< § isiqka ±kqïj;a lsÍu l< hq;= h'     

²  24 jk m%Yakh i|yd ksjerÈ jrKh (2) fõ' fuu m%Yakh i|yd myiq;dj ;rula by< 

w.hla .kakd w;r" wfmaCIlhskaf.ka 50.4%la u (2) jk jrKh f;dard we;s w;r"  

fnda.hl c, wjYH;djh ms<sn| j fuu m%Yakh ;=<ska úuid we;' j.d fCIa;%hg iemfhk 

c,h w;ßka fnda.hl c, wjYH;djh ms◊i wod< jk c,h fln÷ wdldr±hs wfmaCIlhska 

;=< we;s wjfndaOh m%udKj;a fkdjk nj fmkS hhs' ukao 49.6% wfmaCIlhska m%udKhla 

ksjerÈ ms<s;=r f;aÍug wfmdfydi;a ù we;' c, iïmdokfha § m%dfhda.sl ;;a;ajhka 

ms<sn| j .eUqre wjfndaOhla isiqkag ,nd Èh hq;= h' 

²  28 jk m%Yakh i|yd ksjerÈ jrKh jk (4) f;dardf.k we;s m%;sY;h 32.2%ls' zzm<sfndaO 

md,khZZ úIh fldgi u; mokï ù we;s w;r 31%lg wdikak wfmaCIlhska m%udKhla 

(2) jk jrKh ksjerÈ ms<s;=r f,i f;dardf.k ;snq◊Ks' mf;da, l=l¾ífÜisfha l=,fha 

 fnda.hla nj fkd±kSu;a iuia;hla f,i m<sfndaOlhskaf.a úoHd;aul kduhka ms<sn| ±kqu 

w,am ùu;a ksid 68%lg wdikak msßilg ksjerÈ jrKh f;dard.; fkdyels ù ;snq◊Ks' 

m<sfndaOlhska ms<sn| idlÉPd lsÍfï § Phytophthera sp. ms<sn| jeä jYfhka wOHhkh 

lrk fyhska jeä wfmaCIlhska m%udKhla ms<s;=r f,i Phytophthera sp. wvx.= jrKh jk 

 (2) jrKh f;dardf.k ;snq◊Ks' bf.kqï--b.ekaùï ls%hdj,sh ;=< § fnda.j,g ydkslrk 

m<sfndaOlhskaf.a fmdÿ kdu fuka u úoHd;aul kduj, o jeo.;alu isiqka yg myod Èh 

hq;= h' 
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²  31 jk m%Yakfha zzi;a;aj ksIamdok l¾udka;hZZ úIh m:hg wod< j ilid ;snq◊Ks'  

(2) jk ksjerÈ jrKh 33.3%la wfmaCIlhska m%udKhla úiska f;dardf.k ;snqK o 37.7%l 

wfmaCIlhskaa m%udKhla (3) jk jrKh ksjerÈ jrKh f,i f;dardf.k ;snq◊Ks' .e,Sï 

ffi,ñ;sl WmlrKh Ndú;fhka ,sx. ks¾Kh isÿlrk úg j¾Kfoay ;=< wvx.= DNA 

m%udKh ms<sn| j i,ld n,hs' tu j¾Kfoay Ok fyda RK wdfrdams; ùu ;SrKh jkafka 

fuu DNA m%udKh u; fõ' tneúka neÆ ne,aug (2) yd (3) hk jrK folu ksjerÈ f,i 

fmkqK;a ,sx. ks¾Kh i|yd jk moku r|d mj;skqfha X yd Y j¾Kfoayj, wvx.= DNA 

m%udKh u; nj kHdhd;aul úIh lreKq b.ekaùfï § ùäfhda o¾Yk wdÈh Ndú;h u.ska 

isiqkag wjfndaO lrúh hq;= h'  

 

myiq;dj 30% yd Bg wvq m%Yak ixLHdj 15la jk w;r" tajd myiq;dj wvqjk wkqms<sfj<g 

ieliQ úg 19, 9, 30, 44, 6, 49, 15, 22, 45, 23, 35, 20, 29, 47 yd 33 f,i ±laúh yels h' isiqka 

úiska wju myiq;djhla olajd we;af;a 33 jk m%Yakhg jk w;r tu w.h 7%ls' 00%-30% 

mrdifha jeä u myiq;djla olajd we;af;a 19 jk m%Yakhg jk w;r th 30%ls' 

²  6 jk m%Yakh i|yd (2) jk ksjerÈ jrKh f;dardf.k we;s m%;sY;h 22.2%ls' kuq;a 

27.6%la Bg jvd by< m%;sY;hla ksjerÈ jrKh f,i f;dardf.k we;af;a (5) jk 

jrKhhs' ifudaÉp l=Üáldkq ilia lsÍu yd tys m%fhdack ms<sn| j A yd B j.ka;sj, 

i|yka fõ' tys A j.ka;sh tla jpkhlska jerÈ j.ka;shla njg m;a ù we;' zzby<skaZZ 

f,i i|yka úh hq;= jpkh zzmy<skaZZ f,i fh§u ksid tu j.ka;sh jerÈ fõ' fuu ishqï 

fjki isiqjd ksjerÈ j wjfndaO lr fkd.ekSu ksid fuu m%Yakfha myiq;djh wvq ù we;' 

jeä wfmaCIl m%udKhla A ksjerÈ f,i jgydf.k A yd B w;r mj;sk iïnkaO;djh 

wkqj jrKh (5) f,i f;dardf.k we;' tneúka nyqjrK m%Yakhla i|yd ms<s;=re  

fiùfï § tys we;s tla tla jpkhla flfrys wjOdkh fhduq lsÍu ;SrKd;aul idOlhla 

nj isiqkag meyeÈ,s l< hq;= h'   

²  9 jk m%Yakh i|yd ksjerÈ ms<s;=r (2) jk jrKhhs' tu jrKh f;dardf.k we;s wfmaCIl 

m%;sY;h 28.6%ls' kuq;a 36.2%la ;rï m%;sY;hla tys ksjerÈ jrKh f,i (5) jk jrKh 

f;dardf.k we;' uÜgï .ekSfï WmlrKhl iudka;rK fodaIhla mj;S ±hs fidhd 

n,kafka tu WmlrKh uÜgï lr mdGdxl 2la ,ndf.k lrkq ,nk .Kkh lsÍulsks' 

fuys (5) jk jrKfha zzuÜgï lsÍuZZ pjkh mej;Su ksid wfmaCIlhska nyq;rhla 

tu jrKh f;dardf.k we;' kuq;a tu mßCIdj ye¢kaùu i|yd zzfolS, mßCIdjZZ hk 

ku Ndú;d jk nj fndfyda wfmaCIlhska ±kqj;a ù fkdue;' tneúka tjeks Ndú;hka 

 ms<sn| j ksjerÈ kHdhd;aul ±kqu ,nd .ekSu jeo.;a fõ'  
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²  15 jk m%Yakh i|yd (2) jk ksjerÈ jrKh wfmaCIlhka 20.4%la jeks wvq m%;sY;hla 

th f;dardf.k we;' 52.3%la jeks by< m%;sY;hla (5) jk jrKh ksjerÈ jrKh f,i 

f;dardf.k ;snq◊Ks' fuu nyqjrK m%Yakh wdydr ksIamdokhl bkaøSh f.dapr we.hSu u; 

ilia ù we;' fuu m%Yakfhka wfmaCId lr we;af;a bkaøSh f.dapr we.hSfï Rcq Ndú;hka 

ksjerÈ j y÷kd .ekSuhs' ta wkqj ksjerÈ jrKh jkafka (2) jk jrKhhs' (5) jk jrKh 

jeä wfmaCIlhska msßila f;dardf.k we;af;a bkaøSh f.dapr;djh we.hSu ms<sn| jl%dldr 

Ndú;hka ms<sn| j o ie,ls,a,g .ksñks' tneúka fujeks wjia:djl Rcq ms<s;=r f;dard 

.ekSu wjYH fõ' wdydr ksIamdokfha § bkaøSh f.dapr;dj we.hSu ;=<ska imqrd.; yels 

úúO wjYH;d ms<sn| j isiqkag ksjerÈ wjfndaOhla ,nd Èh hq;= h' nyqjrK m%Yakj, 

ms<s;=re f;aÍfï § jvd;a ksjerÈ yd .e<fmk ms<s;=r f;dard.ekSu ms<sn| j i,ld n,k 

neúka m%Yakhg wod< j ksjerÈ ms<s;=r fiùug ksrka;r wNHdi yryd isiqka mqyqKq l< 

hq;= fõ'     

²  19 jk m%Yakh bf,lafg%dksl ;dCIKfha § Ndú; lrk Wmdx. y÷kd .ekSu ms<sn| j 

wfmaCIlhskaf.a wjfndaOh úuid n,hs' ta i|yd (2) jk ksjerÈ jrKh 30.2%l m%udKhla 

f;dardf.k we;' bf,lafg%dksl Wmdx. rEmigyka weiqßka y÷kd .ekSfï yelshdj fuu 

m%Yakfha § úuid n,hs' fuys olajd we;s fm%arK o.rh § we;s Wmdx. w;ßka fhdod .kafka 

ms<shjkhl (relay) nj wfmaCIlhska wjfndaO lr .; hq;= h' Wmdx. y÷kd .ekSfï ±kqu 

fkdue;s ksid jeä wfmaCIlhska m%udKhla (1) yd (4) ms<s;=re fj; fhduq ù we;' ta wkqj 

Wmdx. y÷kd .ekSfï l=i,;dj isiqka ;=< j¾Okh lr.; hq;= h'   

²  20 jk m%Yakh i|yd jQ (5) jk ksjerÈ jrKh ,nd § we;af;a wfmaCIlhskaf.ka 12.9%la 

jeks b;d wvq m%udKhls' kuq;a m%Yakh ksishdldrj wjfndaO lr fkdf.k 45.3%l 

m%;sY;hla ksjerÈ jrKh f,i (3) jk jrKh f;dardf.k we;' idudkH c, m%;sldr 

lsÍfï § jd;kh u.ska tu c,fha we;s ÿ¾.kaOhka ke;slr TlaislrKh lsÍu isÿ lrhs' 

idudkH u;=msg c,h jd;kh lsÍfï § ks¾jdhq CIqø Ôù ls%hdldß;ajh ke;s lsÍu isÿ 

lrk kuq;a fuu m%Yakfhka wid we;af;a zzN+.; c,hZZ jd;kfha wruqK ms<sn|jhs' N+.; 

c,fha we;s m%Odk; u .eg¨j jkafka Èh ù we;s f,day whk m%udKh jeä ùuhs' tuksid 

TlaislrKh u.ska tu whk bj;a lsÍu tajd jd;kfha uQ,sl wruqKhs' tneúka wid we;s 

m%Yakhg .e<fmk ms<s;=r muKla f;dard .ekSu i|yd isiqka fhduq lsÍu w;HdjYH fõ'  

²  22 jk m%Yakh c, iïmdokh wdY%s; ±kqu yd .Kkh lsÍu u; mokï jQjls' ta i|yd 

ksjerÈ (3) jk jrKh f;dardf.k we;af;a 20%la ;rï wvq msßils' kuq;a Bg jvd 

jeä msßila tkï 33.6%l m%udKhla (4) jk jrKh i|yd fhduq ù we;' fuu m%Yakh 

myiq;djh my< uÜgul mj;S' fuh úi§ug kï fCIa;% Odß;d" c, wjYH;dj" c, 

iïmdok ld,dka;rh fuka u iM, j¾Idm;kh ms<sn| j ukd ±kqula ;sìh hq;= h' tu 

±kqu ;=<ska wjfndaOfhka .Kkh lsÍu l< hq;= w;r Tjqkag ,ndfok iólrK Ndú;d 

lr .Kkh lsÍfï yelshdjka fuu .eg¨fõ fkdue;' tneúka fndfyda msßila wfmaCId 

fkdlrk ;;a;ajhla ksid fuu m%Yakfha myiq;dj wvq fõ' 33.6%l wfmaCIlhka (4) jk 

jrKh ksjerÈ f,i f;dard f.k we;af;a iM, j¾Idm;kh ms<sn| j jerÈ wjfndaOh 

fya;=fjks' Tjqka Wkkaÿ úh hq;af;a iólrK Ndú;hg fkdj uQ,O¾u" úIh lreKq ms<sn| 

±kqu .eg¨ úi£ug fhdod .ekSu fõ'          
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²  23 jk m%Yakh i|yd (3) jk ksjerÈ jrKh f;dard f.k we;s m%;sY;h wfmaCIlhskaf.ka 

 16.8%la jeks wvq m%udKhls' kuq;a wfmaCIlhskaaf.ka jeä m%;sY;hla" tkï 65.9%la u 

ksjerÈ jrKh f,i (5) jk jrKh f;dardf.k ;snq◊Ks' fnda.hla i|yd c, iïmdokh 

lsÍfï § fnda. c, wjYH;dj iy j¾Ol wjëka w;r mj;sk iïnkaOh ms<sn| wfmaCIlhska   

wjfndaO lrf.k fkdue;s nj fmfka' úfYaIfhka u m<;=re fnda.hl j¾Ol wjê w;ßka 

jvd;a u jeo.;a wjêh mqIamSlrK wjêh nj o tu wjYH;dj u; c, Odß;dj ;SrKh 

ùu ms<sn| j wjfndaOh wfmaCIlhskag ,eî fkdue;s nj meyeÈ,s fõ' fujeks .eg¨j,g 

ms<s;=re iemhSfï § ;¾ldKql+,j kHdhd;aul lreKq ie,lSug isiqkag l=i,;dj ,nd Èh 

hq;= h'   

²  29 jk m%Yakh i;a;aj md,kh wdY%s; m%Yakhls' tys (3) jk ksjerÈ jrKh wfmaCIlhsf.ka 

 10.7%la ;rï wvq m%;sY;hla f;dardf.k ;snq◊Ks' kuq;a ksjerÈ jrKh f,i (1) jk jrKh 

wfmaCIlhskaf.ka 58.3%l m%;sY;hla f;dard f.k ;snqKq w;r i;a;aj ksIamdok ms<sn| 

 m%dfhda.sl ±kqu ÿ¾j, nj fmks hhs' úIhh ks¾foaYhg wod< j mßndysr kHdhd;aul yd 

m%dfhda.sl úIhh lreKq o wjfndaO lr isàu jeo.;a nj isiqkag meyeÈ,s l< hq;= h'  

²  30 jk m%Yakh ie,l+ úg (3) jk ksjerÈ ms<s;=r f;dard f.k we;af;a wfmaCIlhskaf.ka 

 23.7%l m%udKhls' kuq;a ksjerÈ ms<s;=rg ±la jQ m%;spdrhg wdikak m%udKhla tkï 

28.3%la (1) jk jrKh f;dardf.k ;snq◊Ks' tfiau 30.6%l wfmaCIlhska m%udKhla ksjerÈ 

jrKh f,i (5) jk jrKh f;dardf.k ;snq◊Ks' fuys § wfmaCIlhska (1) jk jrKh 

f;dardf.k we;af;a ixjD; ksjdi moaO;s ms<sn| ksjerÈ ffioaOdka;sl ±kqu fkdue;s 

ùu fya;=fjks' ;¾ldkql+,j ms<s;=re .<md .ekSug wfmaCIlhska olajk wvq ksmqK;dj 

nyq;rhla isiqka (5) jk jrKh f;dard .ekSfuka meyeÈ,s jk w;r ukd wjOdkhlska 

hq;=j m%Yak lshjd wjfndaO lr .ekSug isiqkag u`.fmkaúh hq;= h'   

²  33 jk m%Yakh mdßißl ixpdrl l¾udka;h wdY%s; .eg¨jls' tys (4) jk ksjerÈ jrKh 

f;dardf.k we;af;a 7.1%la ;rï wvq w.hls' th wvq u myiq;d w.h olajk m%Yakhhs' 

wfmaCIlhskaf.ka 35.3%la ksjerÈ ms<s;=r f,i f;dardf.k we;af;a (3) jk jrKhhs' 

mdßißl kjd;ekl mj;sk iajNdjh ms<sn| j wfmaCIlhska ;=< meyeÈ,s wjfndaOhla 

fkd;snqKq nj fmkS hhs' úIhh lreKqj,g wod< m%dfhda.sl ±kqu yd wjfndaOh" fCIa;% 

pdßld" wu;r lshùï u.ska isiqkag ,nd §ug mshjr .; hq;= w;r kHdhd;aul ±kqug 

iu.dó j m%dfhda.sl ±kqu fiùug isiqka fhduq lsÍu jeo.;a fõ'  

²  35 jk m%Yakh ysia ùÿre weiqreï ÔjdkqyrKhg wod< WIaK;aj--ld, ixfhdackh ms<sn| j 

úuik .eg¨jls' fï i|yd (5) jk ksjerÈ ms<s;=r wfmaCIlhkaf.ka 13.1%la f;dard f.k 

;snq◊Ks' 32.2%la jeks nyq;rhla ksjerÈ ms<s;=r f,i (4) jk jrKh f;dard f.k ;snq◊Ks' 

fuu m%Yakhg tl t,af,au ms<s;=rla iemhsh yels jqj o fjk;a úIh lreKq iu. .eàu 

fya;=fjka ksjerÈ jrKh u`.yeÍ we;' kHdhd;aul ±kqu fuka u m%dfhda.sl oekqu o 

isiqkag ksrjq,aj ksjerÈj ,nd §u yd tu ±kqu ms<sn| j ksis f,i wjfndaOhla isiqkag 

,nd .ekSfï wjia:dj bf.kqï-b.ekaùï ls%hdj,sfha § isÿ≥úh hq;= h'        
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²  44 jk m%Yakh fN!ñl moaO;sj,g idfmaCIj" c,Ôù j.dfõ M,odhs;djg wod< jdis 

 ms<sn| j úuihs' (4) jk ksjerÈ ms<s;=r wfmaCIlhkaf.ka 22.3%la f;dardf.k we;s w;r" 

wfmaCIlhskaf.ka 37.3%la muK ksjerÈ jrKh f,i (2) jk jrKh f;dardf.k we;' 

fuys § wfmaCIlhska úiska ksjerÈ ms<s;=r jk (4) jk jrKh flfrys jeä wjOdkhla 

fhduq fldg fkdue;s njla ;yjqre fõ' fN!ñl moaO;sj, § iajdNdúl ;;a;ajfhka ;s%udk 

wjldY Ndú;d l< fkdyel' wjYH kï ta i|yd j.d jHQyhka lD;s%uj ielish hq;= h' 

kuq;a c,Ôù j.dfõ § c,foayfha we;s ish¨ u ia:r Ndú; l< yels h' tu.ska M,odhs;dj 

by< kexúh yels h' fuh wfmaCIlhska ksjerÈ j wjfndaO lrf.k fkdue;' tuksid 

jvd;a ksjerÈ ms<s;=r f;aÍug isiqka fuys § wfmdfydi;a ù we;' .eg¨j úYaf,aIKh lr 

jvd;a u ksjerÈ jrKh lrd fhduq ùug isiqkag mqyqKq ,nd§u" úúO .eg¨ wdY%fhka isÿ≥ 

lsÍu l< hq;= w;r" mqyqKqj u.ska .eg¨ úYaf,aIKfhka jvd;a u ksjerÈ ms<s;=r f;aÍug 

wfmaCIlhska iu;a ùu w;HdjYH fõ'   

²  45 jk m%Yakh c,Ôù j.dj úIh tallh hgf;a we;s u;aiH frda. wdY%s; jQ .eg¨jls' 

wfmaCIlhskaf.ka 18.3%la ksjerÈ ms<s;=r jQ (5) jk jrKh f;dardf.k ;snQ kuq;a" 

36.2%la jeks nyq;rhla ksjerÈ ms<s;=r f,i (4) jk jrKh f;dard f.k ;snq◊Ks' fuu 

m%Yakhg ksjerÈ ms<s;=r fiùu i|yd kHdhd;aul ±kqu ksrjq,aj yd ksjerÈj .%yKh 

lr.ekSu yd wjfndaO lrf.k ;sìh hq;= h' tfuka u tu ±kqu ksisf,i iïfm%aIKh o 

isiq idOk uÜgu by< kexùug w;HdjYH fõ' 

²  47 jk m%Yakh zzwe,alf,dhsvZZ hk ridhksl ixfhda.h u; mokï jQjls' wfmaCIlhka 

9.3%la jeks b;d wvq m%;sY;hla (5) jk ksjerÈ jrKh f;dard ;snq w;r" 37.9%l 

nyq;rhla (1) jk jrKh o wfmaCIlhka 36.9%la (4) jk jrKh ksjerÈ jrKh f,i 

f;dardf.k ;snq◊Ks' fjk;a úIh lreKq iu`. .eàu fya;=fjka isiqka fuu .eg¨j jrojd 

jgydf.k we;' nyq;rhla isiqka zzwe,alf,dhsvZZ f,i y÷kdf.k we;af;a jdIamYS,s  

ixfhda.hs' th ksrjoH fkdjk w;r" zzwe,alf,dhsvZZ l=uk wdldrfha ixfhda.±hs Tjqkag 

wjfndaOhla we;s nj olakg fkd,efí' ffcjmoaO;s ;dCIKfõoh úIh ;=< § .eUqßka 

wOHhkh fkdl<;a ;dCIKfõoh i|yd úoHdj úIhfha zziajNdj ksIamdokZZ fldgi 

hgf;a" khsg%cka wvx.=" úIu plS%h" jdIamYS,s fkdjk" c,fha wødjH" T!IO f,i nyq,j 

Ndú; jk ixfhda.hla f,i fuu ixfhda.h ms<sn| y÷kajd fokq ,nhs' tneúka ms<s;=re 

iemhSu i|yd lreKq wOHhkfha § iSud iys; fkdù" wjYH wjia:djkays § .e<fmk 

úIhh m:fhka wod< lreKq Wlyd .ekSu i|yd úIhhka w;r ukd iïnkaëlrKhla 

f.dvkef.k whqßka bf.kqï-b.ekaùï ls%hdj,sh ixj¾Okh lr.ekSug .=rejreka fhduq 

ùu jeo.;a fõ' 

²  49 jk m%Yakh jD;a;Sh fi!LH yd wdrCIdj hk úIhh m:h u; f.dvke`.S we;' 

wfmaCIlhka 20%la jeks wvq m%;sY;hla (4) jk ksjerÈ jrKh f;dardf.k we;s 

w;r" 39.4%la muK m%;sY;hla (2) jk jrKh ksjerÈ jrKh f,i f;dardf.k 

;snq◊Ks' bf.kqï-b.ekaùï ls%hdj,sh ;=< § kHdhd;aul ±kqu ksisf,i .%yKh lrf.k 

fkd;sîu;a" idudkH mdßißl ;;a;ajh ms<sn| j isiqkag ksis wjfndaOhla fkdue;s nj;a 

fuhska ;yjqre fõ' kHdhd;aul ±kqu .%yKh lr .ekSug;a" idudkH mdßißl ;;a;ajhka 

ms<sn| j wjOdkfhka isàug isiqka fhduq lrùug;a u`.fmkaúh hq;= h'  
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2'2   II m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

 2'2'1   II  m%YAk m;%fha jHQyh

ld,h meh 03ls' 

fuu m%Yak m;%h jHQy.; rpkd yd rpkd jYfhka fldgia follska iukaú;  h' 

A fldgi - jHQy.; rpkd j¾.fha m%Yak y;rls' m%Yak ish,a,g u ms<s;=re 

iemhsh hq;= h' tla m%Yakhlg ,l=Kq 60 ne.ska ,l=Kq 240ls' 

B fldgi - rpkd j¾.fha m%Yak yhls' m%Yak y;rlg ms<s;=re iemhsh hq;= h' 

tla m%Yakhlg ,l=Kq 90 ne.ska ,l=Kq 360ls' 

 II m;%h i|yd uqΩ ,l=Kq 600ls'
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2'2'2 II  m%Yak m;%h i|yd wfmalaIs; ms<s;=re" ,l=Kq §fï mámdáh" ms<s;=re iemhSu ms<sn| 

ksÍlaIK" ks.uk yd fhdackd

 

II  m;%h i|yd ms<s;=re iemhSu ms<sn| ksÍCIK m%ia;dr 2,  3, 4.1 yd 4.2 weiqfrka bÈßm;a lr 

we;' m%Yakhg wod< m%ia;dr fldgi ta ta m%Yakfha ksÍCIK yd ks.uk iu. olajd we;' 

 A  fldgi - jHqy.; rpkd

1.   (A)  jk j.dfõ wd¾:sl m%;s,dNj,g wu;rj idudÔh yd mdßißl m%;s,dN o ,nd fohs'   

(i) YS% ,xldfõ jk j.dfõ § fhdod .kakd Ydl úfYaI folla ,ehsia;=.; lrkak'  

(1) mhskia" weflaIshd" bhqle,smagia$g¾mkaghska 

(2) f;alal" ufyda.kS    (03 × 2) 

(ii) jk j.dfõ mdßißl m%;s,dN folla i|yka lrkak'   

(1) ldnka ;sr lsÍu" ffcj úúO;ajh wdrCId lsÍu" c, ixrCIKh    

(2) mdxY+ ixrCIKh" f.da,Sh WKqiqu wvq lsÍu" mdßißl iu;=,s; nj" ldka;drlrKh 

wju ùu" CO
2
 yd O

2
 ;=,kh      (03 × 2) 

(B)  m%Odk jYfhka BidkÈ. yd ksß;È. fudaiï fya;=fjka" YS% ,xldfõ meyeÈ,s oaúudk (bimodal) 

j¾Idm;k rgdjla olakg ,efí'        

  (i) tla tla fudaiï u.ska YS% ,xldjg j¾Idj ,efnk udi i|yka lrkak'    

(1) BidkÈ. fudaiu (- foieïn¾ - fmnrjdß 

(2) ksß;È. fudaiu (- uehs - iema;eïn¾          (03 × 2)

(ii) ffcjmoaO;s flfrys oaúudk j¾Idm;k rgdfjka we;sjk RKd;aul n,mEula i|yka 

lrkak'   

² §¾> úh<s ld,j,g uqyqK §ug isÿùu" wêl j¾Idj fya;=fjka isÿ jk n,mEï   (03)

(C)  wfmaCIs; moaO;s m%;spdrh ,nd .ekSu i|yd tla ix{djla ;fjllg mßj¾;kh lrkq ,nk 

ls%hdj,shla f,i md,l moaO;shla ie,fla'       

(i) ffcjmoaO;sj, Ndú; jk md,l moaO;shl WmlrK ls%hd;aul lsÍu i|yd úoHq;a pqïnl 

ms<shjkhla (Electromagnetic relay) fhdod .ekSfï WodyrK folla ,shkak'    

² wdrCIs; .Dy ;=< WIAK;aj fjki u; msgdr mxld iajhxl%Shj l%shd;aul ùug úÿ,s 

iaÑphla f,i 

²  c, fmdïm iajhxl%Shj l%shd;aul lsÍfï § fmdïmh l%shd;aul lrk úÿ,s iaúphla 

f,i'      (03 × 2) 

(ii) md,l moaO;shl mßm:hlg wdf,dal úfudapl vfhdavhla (LED) iïnkaO lsÍfï § i,ld 

ne,sh hq;= jeo.;a idOl folla i|yka lrkak'   

(1) Ok (+) yd iDK (-) w.% ksjerÈj iïnkaO lsÍu ^fmr keUqrej iïnkaO lsÍu& 

(2) fjda,aàh;djh $fjd,aÜ (3v) ;sfí±hs ne,Su     

(3) fjda,aàh;djh iqÿiq wdldrhg md,kh i|yd m%;sfrdaOl fh§u  (03 × 2)
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(iii) ffcjmoaO;Skays md,l moaO;sj, Ndú; lrkq ,nk ixfõol i|yd WodyrK folla kï 

lrkak'    

(1) WIAK;aj ixfõol" idfmaCI wd¾ø;d ixfõol" mSvk ixfõol 

(2)  wdf,dal ixfõol" f;;uk ixfõol" LDR,  Thermister  (03 × 2) 

(D)  my; ±lafjk úoHq;a ix>glfha P, Q yd R w.% kï lrkak'          

(i) P mdou (base)

(ii) Q ix.%dylh (Collecter) 

(iii) R úfudaplh (Emitter)                                        (03 × 3)

(E)  N=ñhl M,odhs;dj Wmßukh lsÍfï § mila ukd f,i l<ukdlrKh lsÍu jeo.;a fõ'         

(i) §¾> ld,Sk tal fnda. j.dj ksid mil ksÍCIKh l< yels RKd;aul n,mEï folla 

i|yka lrkak'   

(1) iuyr fmdaIl W!K;d" mdxY+ iqixykh" mfia wdï,sl;djhka j¾Okh ùu  

(2)  >k wmdr.uH mdxY+ ia:rhka we;sùu" mdxY+ jHqyh úkdYùu" mdxY= jHdêcklhska 

 we;s ùu   (03 × 2) 

(ii) §¾> ld,Sk tal fnda. j.djlg n÷ka jQ mil ;sridr M,odhS;dj m%;sW;amdokh i|yd fhdod 

.; yels m%;sl¾uodhS ls%hdud¾. (Remedial measures) folla i|yka lrkak'      

(1) fnda. udrej" mig ldnksl øjH fh§u" ìï ieliSfï .eUqr fjkia lsÍu" 

 ñY% fnda. $ nyq fnda. j.dj     

(2)  >k wmdr.uH ia:r ìo ±óu" fCI;%h mqrka ùug yeÍu" i;a;aj md,kh" rks, l=,fha 

fnda. j.dj   (03 × 2) 

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

1 jk m%Yakh wksjd¾h jk w;r Bg 

wfmaCIlhkaf.ka 97%lau ms<s;=re imhd we;' 

fuu m%Yakh i|yd ,l=Kq 60la ysñ fõ'  

bka ,l=Kq  00 -  15  m%dka;rfha 32%la o"

  ,l=Kq  16 -  30  m%dka;rfha 48%la  o"

  ,l=Kq  31 -  45  m%dka;rfha 19%la  o"

     ,l=Kq  46 -   60  m%dka;rfha 1%la  o" 

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

,l=Kq 46 fyda Bg jeäfhka ,nd.;a msßi 1%la 

jk w;r ,l=Kq 15 fyda Bg wvqfjka ,nd.;a 

msßi 32%ls' tfuka u wfmaCIlhkaf.ka 80%lau 

,ndf.k we;af;a 30g wvq ,l=Kls'

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

46-60

1%

31-45

19%

16-30

48%

00-15

32%

46-60

1%

31-45

19%

16-30

48%

00-15

32%
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1 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

1  m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

  
³ 1 jk m%Yakfha wkqfldgia 

10la we;s w;r" iuia; 

myiq;dj 34.6%ls' tu 

myiq;djg jvd wvq wkqfldgia 

 .Kk 5ls' fuu m%Yakfha 

wmyiq u wkqfldgia ù 

we;af;a (C) (i) jk w;r 

tys myiq;dj 4%ls' myiq u 

wkqfldgi ù we;af;a (A) 

(i) jk w;r tys myiq;dj 

59%ls'

-13-

57%

49%

28%

19%

13%

4%

23%

40%

54%

59%
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(i) (ii) (i) (ii) (i) (ii) (iii) (i) (ii)

(A) (B) (C) (D) (E)

1

1 jk m%Yakh i|yd ish¨ u wfmaCIlhska ms<s;=re imhd we;' tu m%Yakh i|yd iuia; myiq;djh 

34.6%ls' fuu m%Yakfha (A) fldgfia iuia; myiq;djh 56.5%ls' fuu m%Yakh jk j.dfõ § Ndú;d 

lrk Ydl úfYaI yd mdßißl m%;s,dN ms<sn| j wfmaCIlhskaf.a oekqu mßCId lsÍug ilia lr we;' 

fuh úIh ks¾foaYfha jkdka;r ixrCIKh yd jk ksmehqï tallh ;=< Rcqju olajd we;s lreKla 

fyhska myiqfjka u ms<s;=re iemhSug yels ù we;' 

1 m%Yakfha (B) fldgfia iuia; myiq;dj 31.5%ls' tys (i) wkqfldgi i|yd wfmaCIlhska ms<s;=re 

iemhSfï § ±la jQ myiq;dj 40%ls' fuh ±kqu mßCId lsÍug ieliQjls' úIh ks¾foaYfha fojk tallfha 

ffcj moaO;s flfrys foaY.=Kfha n,mEu tallfha wvx.= uQ,sl lreKla fyhska wfmaCIlhska jeä 

ixLHdjlg ksjerÈ ms<s;=re iemhSug yelsj we;' kuq;a (B) (ii) wkqfldgi i|yd myiq;dj 23%ls' 

fuu m%Yakh ffcjmoaO;s flfrys j¾Idm;kfha n,mEu ms<sn| wjfndaOh weiqßka ms<s;=re iemhsh 

hq;= ksid myiq;djh wvq ù we;' fuu m%Yakhg wfmaCIlhska fndfydauhla j¾Idm;kfha idudkH 

n,mEu ms<sn|j ms<s;=re ,nd § ;snqK;a oaúudk j¾Idm;k rgdfõ RKd;aul n,mEu ms<sn| j 

wjOdkh fhduqlr fkd;sìKs◊' tneúka uQ,O¾uh iy tys fh§ï w;r iïnkaO;d f.dvke`.Su 

ms<sn| j wjOdkh fhduq lsÍu iqÿiq h'  
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fuu m%Yakfha (C) fldgfia iuia; myiq;dj 12%ls' m<uq m%Yakfha wkqfldgia w;ßka wvq u  

myiq;djhla olajkafka (C) fldgihs' fuu fldgi bf,lafg%dksl ;dCIKh tallh weiqßka 

f.dvke`.S we;' tys (C) (i) wkqfldgfia myiq;dj 4%la ;rï wju m%;sY;hls' (C) (ii) wkqfldgfiys 

myiq;dj 13%ls' 

(C) (iii) wkqfldgfia myiq;djh 19%ls' 

(C) (i), (ii) iy (iii) wkqfldgia ish,a, u bf,lafg%dksl úoHdfõ uQ,sl ±kqu iy m%dfhda.sl w;a±lSï 

uek nef,k m%Yak fldgia h'

(i) wkqfldgiska úoHq;a pqïNl ms<shjkhla (Electromagnetic relay) ffcjmoaO;sj, Ndú; jk 

md,l moaO;s i|yd fhdod .kakd wjia:d úuid we;s w;r fï i|yd iuia; úIh ks¾foaYh ;=< 

yuqjk úúO ffcjmoaO;sj, § úoHq;a pqïNl ms<shjk fhdod .ksñka iajhxlS%hlrKh l< yels 

wjia:d ms<sn| isiqka ;=< wjfndaOhla mej;sh hq;= h' bf.kqï-b.ekaùï ls%hdj,sh ;=< § úoHq;a 

pqïNl ms<shjkhla úoHq;a mßm:hl fhdod .kakd wdldrh ms<sn| j yodrk kHdhd;aul lreKq 

m%dfhda.slj w;ayod ne,Sug isiqkag wjia:dj ,nd§ug lghq;= l< hq;= h' fï ms<sn| ksjerÈ w;a±lSï 

w,amùu fya;=fjka fuu fldgfia myiq;dj 4%la ;rï wvq ù ;sfí' 

(ii) yd (iii) wkqfldgia i|yd ms<s;=re iemhSug kHdhd;aul ±kqu jqj o m%udKj;a jk kuq;a id¾:l 

ms<s;=rla iemhSug isiqka wiu;a ù we;' mßm:hl wdf,dal úfudapl vfhdavhla (LED) iïnkaO 

lsÍfï § imqrd,sh hq;= m%Odk wjYH;d bf,lafg%dksl ;dCIKfõoh ms<sn| isiqka i;=úh hq;= uQ,sl 

kHdhd;aul ±kquls' fï i|yd o 13%la ;rï wvq myiq;djla ,eîfuka uQ,sl ±kqu mjd isiqkag 

fkdue;s nj fmfka'   

(iii) wkqfldgi fuu Wm fldgfia myiq;dj jeä u wkqfldgihs' ffcjmoaO;Skays md,l moaO;sj, § 

Ndú; lrk ixfõol y÷kd.ekSu" tajd ffcjmoaO;sj,g m%dfhda.slj fhdod .ekSu iy tu wjia:djka 

ms<sn| isiqka ;=< wjfndaOhla ;sìh hq;= h' 

(D) fldgfia iuia; myiq;djh 28%ls' g%dkaisiagrhl m%Odk w.% ;=k y÷kd.ekSug wfmaCIlhskag 

we;s yelshdj uek ne,Su m%Yakfhka wfmaCId lr ;snq◊Ks' bf,lafg%dksl ;dCIKfha § Ndú;d jk 

m%Odk ilS%h Wmdx.hla f,i g%dkaisiagrhl w.% ksjerÈ j y÷kd .ekSu isiqka ;=< ;sìh hq;= 

uQ,sl ±kquls' P, Q iy R f,i kïlr ;snQ ms<sfj<ska zzmdou (base)ZZ" zzix.%dylh (Collecter) 

iy zzúfudaplh (Emitter) w.% nyq;r isiqka ''B'', ''C'' iy ''E" f,i kï lr ;snqK o fuh ksjerÈ 

ms<s;=rla f,i Ndr fkd.eks◊Ks' fï fya;=fjka isiqka nyq;rhlg ,l=Kq wysñ úh' bf.kqï-b.ekaùï 

ls%hdj,sfha § mska;+r" wdlD;s fyda i;H kso¾Yl fmkaùfuka isiqkag jvd myiqfjka fuu ±kqu 

iïfm%aIKh lrúh yels ksid ta ms<sn| j ±ä wjOdkhla fhduq l< hq;= h'  

fï wkqj iuia;hla f,i isiqka ;=< bf,lafg%dksl ;dCIKfõoh ms<sn| uQ,sl kHdhd;aul ±kqfï 

wvqnjla yd m%dfhda.sl Ndú;fha ÿ¾j,;djhla mj;sk nj fmfka' tu ksid bf,lafg%dksl úoHdj 

yd iïnkaO uQ,sl Wmdx. tajdfha fldgia yd ld¾hhka" fmdÿfõ Ndú; l< yels wjia:d" mßm:hlg 

iïnkaO lsÍfï § ie,lsh hq;= lreKq yd ffcj moaO;s ;dCIKfõohg wod<j tu Wmdx.j, 

fhoùï ms<sn| j meyeÈ,s kHdhd;aul ±kqu yd m%dfhda.sl mqyqKqj isiqkag ,nd §ug yelsjk mßÈ 

bf.kqï-b.ekaùï ls%hdj,sh ixj¾Okh lr .; hq;= h'

(E) fldgfia iuia; myiq;dj 53%ls' fuh ffcjmoaO;sj, mdxY= l<ukdlrKh mss<sn| ±kqu iy 

wjfndaOh mßCId lsÍfï m%Yakhla ksid wfmaCIlhskag myiqfjka ms<s;=re iemhsh yels ù we;'
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2 m%Yakh

2.   (A)  jdß c, iïmdokfha § c, ydks wju lr .ekSu i|yd CIqø jdß moaO;s fhdod.kq ,efí'    

(i) iajhxlS%h ìxÿ≥c, iïmdok moaO;shl md,l tallfha olakg ,efnk jeo.;a ix>gl tlla 

i|yka lrkak'   

² mSvk udmlh" c, fmryka" jdhq yd ß;a;l ksoyia lsÍfï lmdg" c, lrdu" c, ñkqï 

Wmdx.     (03)

(ii) CIqø jdß c, iïmdokfha § fmdïmh jeo.;a tallhla fõ' l=vd mßudK ìxÿ≥c, iïmdok 

moaO;shl fmdïmh m%;sia:dmkh l< yelafla l=ulska o@     

² by< ;enQ c, gexlshla ^Wäia c, gexls& (over head tank) u.ska     (03)

(iii) mDIaGÍh fyda úisß jdß c, iïmdok moaO;sj,g idfmaCIj ìxÿ≥c, iïmdok moaO;s Ndú;fha 

iqúfYaIS jdis folla i|yka lrkak'     

(1) jeh jk c, m%udKh wvq ùu" c, Ndú; ld¾hCIu;dj jeä ùu

(2) c,h iu. fmdfydr yd ridhksl øjH fhÈh yels ùu" j,a u¾okh ùu        (03 × 2)

(B)  c,fha .=Kd;auh msßyqKq úg th c,c Ôjhg muKla fkdj wjg ffcjmoaO;shg o n,mEï 

we;s lrhs' ødjH Tlaiscka (DO) hkq c,fha .=Kd;auh uekSfï mrdñ;sj,ska jeo.;a tlla f,i 

ie,fla'        

  (i) c,fha ødjH Tlaiscka uÜgu fjkia l< yels idOl folla i|yka lrkak'     

(1) WIaK;ajh" ldnksl øjH m%udKh" ksu.ak c,c Ydlj, m%Ndixiaf,aIKh   

(2)  fndr;dj$wdú,;djh (turbidity)" c,h jd;kh (areation)" c,fha Ôj;ajk i;=ka  

       (03 × 2)

(ii) c,fha wvq ødjH Tlaiscka uÜgï mej;Su ksid ffcjmoaO;sj,g we; jk wys;lr n,mEï 

folla i|yka lrkak'    

(1) c,c Ôùkaf.a meje;aug ndOd ùu" wm%ikak .kaOhla we;s ùu  

(2) we;eï wys;lr ridhksl ixfhda. ødú ;;a;ajfha mej;Su          (03 × 2)

(C)  lDIsld¾ñl ksIamdokj, Ôj ld,h yd fjf<|fmd< ñ,g n,mEï we;s lrk wiajkq .=Kd;auh 

flfrys" ojfia wiajkq fk<k wjia:dj n,mdhs'        

(i) my; i|yka fnda. wiajkq fk<Su i|yd ojfia WÑ; wjia:dj i|yka lrkak'     

(1) m;%uh t<jΩ¿ (  WoEik  

(2) wU  (  fm'j' 10.00- m'j' 3.00          (03 × 2)
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(D)  fhda.H m<sfndaO md,k l%uhla ;SrKh lsÍfï § fnda. ydksfha wdldrh ms<sn| ±kqula ;sîu 

jeo.;a fõ'  

(i) my; ±lafjk uqL Wmdx. iys; lDñ ldKav i|yd fhda.H md,k l%uhla ne.ska i|yka 

lrkak'      

(1) úo hqI Wrd fndk  (  iam¾Yl lDñkdYl" M, wdjrKh" fmrfudak W.=," myka W.=,   

(2) ymdlk  (  ffcj úoHd;aul md,kh" iam¾Yl lDñkdYl" hdka;s%l md,kh 

            (03 × 2)

(ii) YS% ,xldfõ lDIsld¾ñl ffcjmoaO;sj, olakg ,efnk ymdlk uqL Wmdx. iys; iq,N lDñ 

m<sfndaOlhska fofokl= kï lrkak'       

(1) wjq,lfmdard " fmd,a l`M l=reñ◊hd" r;= l=reñ◊hd 

(2) fõhd" o<Uqjka" f,msfvdmafârd lSghka" (colioptera) flda,sfhdmafÜrd f.da;%fha         

 m,sfndaOlfhla             (03 × 2)

(E)  wdydr wid;añl;dj, m%Odk ,CIK folla ,ehsia;=.; lrkak'           

(1) leiSu" r;=ùu" mÆ ±óu" jukh  

(2)  ìì,s ±óu" bÈóu'  (03 × 2) 

(F)  lDIsl¾udka;fha § úúO wNsm%dhka i|yd wdrCIs; jHqy (protected structures) fhdod .efka'         

(i) ;djld,sl wdrCIs; jHQyhla i|yd WodyrKhla kï lrkak'      

² iq¾hh m%pdrl" fma,S wdjrK" j¾Id wdjrK" ^fmd,s;ska jiqka fh§u&      (03)

(ii) fmd,s;ska Wux ;=< j.d lsÍu i|yd fhda.H t<jΩ¿ fnda.hla i|yka lrkak'       

² i,do msmsCoaCod" fn,a fmm¾" i,do fld<" ;lald,s      (03)

(iii) m%Yak wxl (1) yd (2) i|yd ms<s;=re iemhSug my; rEm igyk fhdod .kak' 

(1) rEm igyfka olakg ,efnk c,frdams; moaO;sfha ku i|yka lrkak' 

² NFT      (03)

(2) fuu moaO;sfha tla m%Odk jdishla i|yka lrkak' 

² fmdaIl øjH kej; kej; Ndú; l, yels úu" uq,a ioyd ukd jd;khla ,eîu"              

wjYH fmdaIl ødjK m%udKh wvq ùu" fmdaIl pls%hj .uka lsÍu       (03)
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2 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

2 jk m%Yakh wksjd¾h jk w;r Bg 

wfmaCIlhskaf.ka 98%lau ms<s;=re imhd we;' 

fuu m%Yakh i|yd ,l=Kq 60la ysñ fõ'   

bka ,l=Kq  00 -  15  m%dka;rfha 23%la o"

  ,l=Kq  16 -  30  m%dka;rfha 51%la  o"

  ,l=Kq  31 -  45  m%dka;rfha 26%la  o"

     ,l=Kq  46 -   60  m%dka;rfha 0%la  o" 

 

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

,l=Kq 46 fyda Bg jeäfhka ,nd.;a msßi 0%la 

jk w;r ,l=Kq 15 fyda Bg wvqfjka ,nd.;a 

msßi 23% ls' tfuka u wfmaCIlhskaf.ka 74%lau 

,l=Kq ,nd we;af;a 30g wvqfjks' 

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

00-15

23%

16-30

51%

31-45

26%

46-60

0%

00-15
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31-45

26%

46-60

0%

  
2 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

2 m%Yakfhys fldgia yd wkqfldgia
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(i) (ii) (iii) (i) (ii) (i) (i) (ii) (i) (ii) (iii)

(A) (B) (C) (D) (E) (F)

2

³ 2 jk m%Yakfha wkqfldgia 12la we;s 

w;r" iuia; myiq;dj 40.8%ls' 

tu myiq;djg jvd wvq wkqfldgia 

.Kk 6ls' fuu m%Yakfha wmyiq u 

wkqfldgi ù we;af;a (A) (ii) jk 

w;r tys myiq;dj 6%ls' myiq u 

wkqfldgi ù we;af;a (E) jk w;r 

tys myiq;dj 74%ls'
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2 jk m%Yakh i|yd ish¨ u wfmaCIlhska ms<s;=re imhd we;s w;r" tys iuia; myiq;dj 40.8%ls' 

fuu m%Yakfha (A) fldgfia iuia; myiq;dj 23.6%ls' fuh c, iïmdok l%u ms<sn| ±kqu iy 

Ndú;h mÍCId lsÍfï m%Yakhls' (A) (i) wkqfldgfia myiq;dj 22%ls' ìxÿ≥ c, iïmdokh ms<sn| 

kHdhsl ±kqu Rcqju wid we;s kuq;a m%Yakfha wfmaCIdj jk iqúfYaIs ms<s;=rg isiqka fhduqj ke;s 

w;r" fmdÿ≥ms<s;=re muKla imhd we;' WodyrK f,i ìxÿ≥c, iïmdok moaO;shl md,l tallfha 

olakg ,efnk jeo.;a Wmdx.hla f,i lmdg hk fmdÿ≥ms<s;=r fkdj lmdg j¾.h iqúfYaIsj 

±laùu wfmaCId lr we;' tjka úIh lreKq ms<sn| j isiqka ukd fldg .%yKh lr .; hq;= h' 

(A) (ii) wkqfldgfia iuia; myiq;dj 6%ls' ìxÿ≥c, iïmdokh ms<sn| m%dfhda.sl Ndú;h úuiSfï 

m%Yakhls' wfmaCIlhska fndfyda fofkla ms<s;=re imhd fkd;sîu;a" ÿ¾j, ms<s;=re bÈßm;a lsÍu;a 

isÿ≥ù ;snqK ksid fmdÿfõ isiqkaf.a ;¾ldkql+,j is;Sfï yelshdfõ ÿ¾j, nj ;yjqre jq◊Ks' tneúka 

úoHd;aul uQ,O¾u iy jHjydßl úoHdj w;r iïnkaO;d f.dvke`.Su ms<sn| j wjOdkh fhduq 

lsÍu jeo.;a fõ' 

(A) (iii) wkqfldgfia iuia; myiq;dj 43%ls' wfkla c, iïmdokj,g idfmaCIj ìxÿ≥c, 

iïmdokfha iqúfYaIS jdis ms<sn|j ±kqu uekSu wfmaCId lsÍfï m%Yakhla ksid wfmaCIlhka idfmaCIj 

jeä ixLHdjla ksjerÈ ms<s;==re imhd ;snq◊Ks' 

2 m%Yakfha (B) fldgfia iuia; myiq;dj 38%ls' (B) (i) wkqfldgi i|yd wfmaCIlhska ms<s;=re 

iemhSfï § ±la jQ myiq;dj 36%ls' fuh c,fha .=Kd;auh ms<sn| j ±kqu wdjrKh jk mßÈ bÈßm;a 

l< m%Yakhls' kuq;a m%Yakfhka wfmaCId jk iqúfYaIs nj ms<sn|j wjfndaOhla ke;s nj fmkS hhs' 

c,fha ødjH Tlaiscka uÜgu fjkia l< yelafla ksu.ak c, Ydl" ksu.ak Ôùka hk iqúfYaIS idOl 

fmdÿ≥f,i c,c Ydl" c,c Ôùka f,i bÈßm;a lsÍfuka myiq;djh wvq ù we;' jHQy.; rpkd 

m%Yak m;%hg ms<s;=re iemhSfï § b;d ksjerÈ" Rcq" iqúfYaIS ms<s;=re iemhsh hq;= njg wfmaCIlhska 

±kqj;a lsÍu l< hq;= h' 

(B) (ii) fldgfia myiq;dj 40%ls' fuh o (B) (i) wkqfldgfia fuka c,fha .=Kd;auh" ffcjmoaO;sj,g 

isÿ≥lrk n,mEu ms<sn| ±kqu wdjrKh jk mßÈ bÈßm;a l< m%Yakhla ksid wfmaCIlhska jeä 

msßila ksjerÈ j ms<s;=re olajd ;sì◊Ks' 

2 m%Yakfha (C) fldgfia iuia; myiq;dj 58%ls' miq wiajkq ;dCIK tallfha kHdhsl ±kqu 

wdjrKh jk mßÈ bÈßm;a l< m%Yakhla ksid wfmaCIlhka nyq;rhla ksjerÈ j ms<s;=re olajd 

;sì◊Ks' 

2 m%Yakfha (D) fldgfia iuia; myiq;dj 41.5%ls' (D) (i) fldgfia myiq;dj 33%ls' .eg¨j 

ksjerÈj .%yKh lr fkd.ekSu ksid myiq;dj idfmaCIj wvqj ;snq◊Ks' lDñ m<sfndaO md,k l%uh 

fu!L Wmdx.j,g wkql+,j bÈßm;a lsÍu wfmaCId l< m%Yakhla ksid ksjerÈ wjfndaOhlska m%Yakh 

.%yKh lr fkd.ekSfuka myiq;dj wvq ù we;'



- 35 -

w'fmd'i' ^W'fm<& ffcjmoaO;s ;dCIKfõoh we.hSï jd¾;dj 2017

(D) (ii) fldgfia myiq;dj 50%ls' lDñ m<sfndaO y÷kd.ekSu ms<sn| oekqu wdjrKh jk f,i 

ieliQ m%Yakhla ksid wfmaCIlhka jeä fofkl= ksjerÈ ms<s;=re olajd ;snq◊Ks' 

m%Yakfha (E) fldgfia myiq;dj 74%ls' fuh 2 m%Yakh i|yd by< u myiq;dj olajk m%Yakhhs' 

wdydr úIùu ms<sn| uQ,sl ±kqu msßlaiSfï m%Yakhla ksid by< u myiq;djhla olajd we;' 

2 jk m%Yakfha (F) wkqfldgfia iuia; myiq;dj 42.6%ls' tys (F) (i) wkqfldgfia myiq;dj 45%ls' 

fuu fldgi md,s; ;;a;aj hgf;a fnda. j.dj i|yd fhdod .kakd wdrCIs; jHQy ms<sn| j isiq ±kqu 

úuiSu i|yd f.dkqlr we;' l,a meje;au wkqj wdrCIs; jHQy j¾.SlrKh ms<sn| j isiqka ukd f,i 

wjfndaO lr f.k ms<s;=re iemhsh hq;= fõ' ;djld,sl wdrCIs; jHQy lsysmhla ms<sn| j isiqka ±kqj;a 

lrk ksid bka tla WodyrKhla myiqfjkau iemhSfï yelshdj ,eî we;' 

(F) (ii) wkqfldgfia myiq;dj 52%ls' fuu wkqfldgi o wdrCIs; fnda. j.dj ms<sn| j ±kqu 

úuid we;s w;r" b;d ir,j m%dfhda.sl ±kqu Ndú;fhka ms<s;=re §fï yelshdj we;' fuu fldgfia 

myiq;dj by< u uÜgulg <`.d úh yelshdj ;snqK o tu wjia:dj wysñ ùug m%Odk; u fya;=j 

ù ;snqfKa iqúfYaIS" Rcq ms<s;=re ,shd fkd;sîuhs' WodyrKhla f,i fndfyda wfmaCIlhska zzi,doZZ 

f,i ,shd ;snqK o tys ZZi,doZZ hkak w¾: lsysmhla iys; fmdÿ≥mohla jk ksid ,l=Kq wysñ úh' 

th fnda.hla f,i ye¢kaùug kï zzi,do fld<ZZ f,i ksjerÈ j igyka úh hq;= h' fuu fldgi 

;=<ska fmd,s;ska .Dyhla ;=< jeä úhoula ord j.d l< hq;af;a by< wd¾:sl jdis ,nd fok fnda. 

muKla njg jk isiqka ;=< we;s wjfndaOh o mßCId lr we;' 

(F) (iii) wkqfldgfia myiq;dj 31%la jk w;r" th (F) (i) yd (ii)g idfmaCIj my< w.hls' 

myiq;djh idfmaCIj wvq ù we;' fuu m%Yakh ixirKh jk j.d moaO;s ms<sn| j rEm igykla 

weiqßka ilia lr we;' fujeks j.d moaO;s DFT yd NFT f,i m%Odk wdldr 02la mj;S' we,sh 

;=<ska .,dhk fmdaIl ødjKfha Wi wkqj tu wdldr fol tlsfklska fjkia jk nj isyshg 

k.df.k" fuu igyfka we;s moaO;sh l=ula±hs ksjerÈj y÷kd .; hq;= h' wfmaCIlhska ;=< tu 

l=vd fjki ksjerÈj y÷kd .ekSfï yelshdj ;rula wvq ksid fuys myiq;djh idfmaCIj wvq ù 

we;' bf.kqï-b.ekaùï ls%hdj,hs ;=< § wdrCIs; jHQy" tajd ;=< fnda. j.dj ms<sn| j kHdhd;aul 

yd m%dfhda.sl ±kqu meyeÈ,sj ,nd Èh hq;= h'   
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3 m%Yakh

3.   (A)  hï hï m%foaYhl oDYHudk ,CIK kùlrKh lrk ´kEu ls%hdldrlula N=ñ w,xlrKh f,i 

ye¢kafõ'     

(i) N=ñ w,xlrKfha § my; i|yka tla tla fuj,fuys m%Odk Ndú;h ,ehsia;= .; lrkak'    

fuj,u N+ñ w,xlrKfha § m%Odk Ndú;h 

(1) filáhrh  l=vd w;= lmamdÿjg

(2) oïje,a lsh;  úYd, w;= lemSu" wkjYH úYd, .ia lmd bj;a lsÍfï §

(3) w;auq,aÆj  mi nqre,a lsÍug" fmdfydr mi iu. ñY% lsÍug (03 × 3)

(ii) my; i|yka Ydlj, m%pdrKh i|yd m%pdrl jHQyh ne.ska kï lrkak'     

Ydl úfYaIh  m%pdrl jHQyh 

(1) v%iSkd   ovq $ w;= lene,

(2) mdï (palm)  îc" md¾Yaúl me, (03 × 2)

(B) l=vd bvul oïje,a uekSfï úia;r iys; rEm igykla my; ±lafõ' (i) yd (ii) m%Yakj,g ms<s;=re 

iemhSu i|yd fuu rEm igyk fhdod .kak' 

      

 

T (T)

R  

P Q 

(S) 

S

  (06)

(i) ld¾hd, f.dvke.s,a,l" wdrCIl l=áh yd .nvdj msysá ;ek ±laùu i|yd wjYH 

wkq,ïn ,nd .ekSug fhda.H ia:dk myla P, Q, R, S iy T f,i by; rEmigyk u; 

i,l=Kq lrkak'  

(ii) oïje,a uekSu i|yd wjYH WmlrK folla kï lr" tajdfha m%Odk Ndú;h i|yka 

lrkak' 

WmlrKfha ku  m%Odk Ndú;h 

(1) ñkqï máh  ÿr uekSu" wkq,ïNl .ekSu

(2) oïje, f¾Ldj i,l=Kq lsÍu 

(3) oDIaá p;=ri%h wkq,ïN ,nd.ekSu

(4) fm<.ekajqï ßg oïje,a f¾Ldj ir, f¾Çh j ilid .ekSu (03 × 2)
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(C)  wmQ;s (aseptic) weiqreïlrKfha jdis folla i|yka lrkak'            

(i) .nvd wdhq ld,h jeähs" CIqø Ôùka iïmQ¾Kfhka úkdY ùu   

(ii)  tkaihsï l%shdldÍ;ajh ksfYaokh   (03 × 2)

(D)  wdydr iQ;%K (formulation) ls%hdj,sfha §" úúO me;s i,ld ne,sh hq;= h'          

(i) wdydr iQ;%K ls%hdj,sfha § Ndú; l< yels úoHd;aul o;a; uQ,hla (data base) kï lrkak'       

² ffoksl fmdaIK wjYH;d j.=j RDA, fmdaIK j.=" Food Composition table       (03)

(ii) kj wdydr ksIamdok iQ;%Khla i|yd wuqøjH f;dard .ekSfï § i,ld ne,sh hq;= idOl 

folla ,ehsia;=.; lrkak'        

(1) iq,N;djh" fmdaIK w.h 

(2) ñ,        (03 × 2)

(E)  isõfrdao g%elagrhl n, iïfm%aIK ud¾.h fuu  

 rEm igyfka olajd we;' (i) yd (ii) m%Yakj,g 

ms<s;=re iemhSu i|yd fuu rEmigyk fhdod 
.kak'      

(i) my; fldgiaj, m%Odk ld¾hh i|yka lrkak'  

n, iïfm%aIK Wmdx.h   m%Odk ld¾hh 

(1) tka‚u   
bkaOk oykfhka hdka;%sl Yla;sh ksmoùu

(2) la,jh  

tkaðu yd .shr fmÜáh ikaê lsÍu yd 

úikaê lsÍu

(3) .shr fmÜáh 
új¾;kh fjkia lsÍu" fõ.h md,kh lsÍu

(4) äµrkai,h ^wdka;rh&  

miq frdao folg wjYH wdldrhg lerl=ï 

fõ.h fnod yeÍu (03 × 4)

(ii) fuu hka;%h iu. fhdod .; yels m%d:ñl ìï ieliqï fuj,ï folla kï lrkak'         

(1) fuda,a fndâ k.=, $ yev,E,s k.=, $ ;eá k.=,

(2) Wm mia k.=,         (03 × 2)
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3 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (
 

   

3 m%Yakh wksjd¾h jqj;a" ms<s;=re imhd we;af;a 

wfmaCIlhskaf.ka 93%la muKs◊' fuu m%Yakh 

i|yd ,l=Kq 60la ysñ fõ'  

bka ,l=Kq  00 -  15  m%dka;rfha 49%la o"

  ,l=Kq  16 -  30  m%dka;rfha 44%la  o"

  ,l=Kq  31 -  45  m%dka;rfha 7%la  o"

     ,l=Kq   46 -   60  m%dka;rfha 0%la  o" 

 

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

,l=Kq 46 fyda Bg jeäfhka ,nd.;a msßi 0%la 

jk w;r ,l=Kq 15 fyda Bg wvqfjka ,nd.;a msßi 

49%ls' tfuka u wfmaCIlhskaf.ka 93%lau ,nd 

f.k we;af;a ,l=Kq 30g wvqfjks'

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

46-60

0%

31-45

7%

16-30

44%

00-15

49%

46-60

0%

31-45

7%

16-30

44%

00-15

49%

3 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

3  m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

  

² 3 jk m%Yakfha wkqfldgia 5la 

we;s w;r" iuia; myiq;dj 

30.67%ls' tu myiq;djg 

jvd wvq wkqfldgia .Kk 

3ls' fuu m%Yakfha wmyiq u 

wkqfldgi ù we;af;a (B) (i) 

jk w;r tys myiq;dj 5%ls' 

myiq u wkqfldgi ù we;af;a 

(A) (i) jk w;r tys myiq;dj 

50%ls'

47%

12%

42%

14%

38%

35%

5%

33%

50%

0

10

20

30

40

50

60

70

(i) (ii) (i) (ii) (i) (ii) (i) (ii)

(A) (B) (C) (D) (E)

3
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iuia;hla f,i .;aúg 3jk m%Yakfha B fldgi i|yd whÿïlrejka ±lajQ myiq;dj 20%ls' fuu 

m%Yakfhys wkqfldgia w;ßka (B) (i) fldgi i|yd olajd we;s myiq;dj 5%la ;rï jk wju w.hls' 

fuu fldgi ;=<ska ìï uekqfï § fhdod .kakd oïje,a uekSfï l%uhg wod< j ,nd.; hq;= ñkqï 

ms<sn| j úuid we;' oïje,a uekSfï § o;a;hla ksjerÈ j is;shï.; lsÍu i|yd ,nd .; hq;= 

m%udKj;a wkq,ïn .Kk y÷kd.ekSug wfmaCIlhska wiu;a ùu ksid ,l=Kq wysñ úh' o;a;hla 

is;shï .; lsÍug ,nd.; hq;= wkq,ïn .Kk oïje,a f¾Ldj iu. o;a;h msysgk wdldrh wkqj 

fjkia fõ' fï ms<sn| m%udKj;a wjfndaOhla fuu fldgig ms<s;=re iemhSu i|yd wjYH fõ' 

(D) fldgfiys wkqfldgia 2ls' tys iuia; myiq;dj 28%la jqj;a" (D) (i) fldgi i|yd isiqka 

olajd we;s myiq;dj 14%la ;rï wju w.hls' fuu fldgi ;=<ska wdydr iQ;%K ls%hdj,sh ms<sn| 

úuid we;s w;r" (D) (i) fldgfia § m%Yakfhys Ndú;d fldg ;snQ zzúoHd;aul o;a; uQ,hZZ hk 

jok ksjerÈj y÷kd.ekSug wiu;aùu ksid wfmaCIlhskaaf.ka nyq;rhla ksjerÈj ms<s;=re imhd 

fkd;snq◊Ks' wdydr iQ;%Kfha § ffoksl fmdaIK wjYH;d igyk yd fmdaIK j.=j fhdod .kakd 

nj wfmaCIlhkaaa ±k isáh o tu igyka yd j.= úoHd;aul o;a; uQ, f,i y÷kajk nj fkd±k 

isàu ksid isiqkag ,l=Kq wysñ úh' tneúka wdydr iQ;%K ls%hdj,sfha § Ndú;d jk fmdaIK j.=j 

yd ffoksl fmdaIK wjYH;d igyk ms<sn|j" th wdydr iQ;%K ls%hdj,shg Wmfhda.S jk wdldrh 

ms<sn| j bf.kqï-b.ekaùï ls%hdj,sh ;=< § wjfndaOhla ,nd Èh hq;= h' 

(E) fldgfia iuia; myiq;dj 29.5%ls' tkuq;a tys we;s wkqfldgia foflka (E) (i) fldgi 

i|yd whÿïlrejka ±laajQ myiq;dj 12%ls' isõfrdao g%elagrhl n, iïfm%aIK ls%hdj,sh 

ms<sn| j m%Yakfhka úuid we;s w;r" tu ls%hdj,sfha § n, iïfm%aIK Wmdx.h i|yd jk m%Odk 

ld¾hh ms<sn| ksis wjfndaOhla wfmaCIlhska ;=< fkd;snQ nj fmfka' tla tla n, iïfm%aIK 

Wmdx.h iïmQ¾K jYfhka .;al< isÿ≥lrk m%Odk ld¾hh ms<sn| j ksjerÈ uQ,sl kHdhd;aul yd 

m%dfhda.sl ±kqu ms<sn| j isiqkag ksjerÈ wjfndaOhla ,nd Èh hq;= h' ta i|yd wdlD;s" ùäfhda o¾Yk 

wd§ Wml%u iys; b.ekaùï l%ufõo Ndú; lsÍu ms<sn| j wjOdkh o fhduq l< hq;= h' 
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4 m%Yakh

4.   (A)  u;aiHd.dr hkq wju jYfhka tla me;a;la mdroDYH jk c,c Ydl fyda i;=ka ;nd m%o¾Ykh 

lsÍug fhdod .efkk jHQy fõ'     

(i) u;aiHd.drj, c,c Ydl ;eîfï m%Odk jdis folla i|yka lrkak'    

(1) O
2
 ,nd §u" ì;a;r ±óug" Wmia:rhla iemhSu" ie.ùug ia:dkhla

(2) khsg%ckSh wmøjH Wrd.ekSu" Yajikh myiq ùu         (03 × 2)

(ii) u;aiHd.drj, c,h udre lsÍfï wruqKq folla ,shkak' 

(1) nysi%dù øjH bj;a lsÍu" ,jK;d md,kh" pH yd EC md,kh  

(2) wdú,;d md,kh" wkjYH we,a.s bj;a lsÍu" u;aiH frda. md,kh       (03 × 2)

(B)  lD;%su isxpkfha § .eyeKq i;=ka jeä ixLHdjla uqyqï lsÍu i|yd msßñ if;l=f.a tla úfudapkhl 

§ ,nd .;a Y=l% ;kql lsÍu isÿ lrhs' Y=l% ;kql lsÍu i|yd fhdod .efkk udOHhl .=Kdx. 

folla ,ehsia;=.; lrkak'         

(i) úI fkdúh hq;=hs" iajd¾CIl yelshdj$ ys;lr wi%e;s mSvkh mj;ajd .ekSu

(ii) §¾> ld,hla .nvd lsÍfï yelshdj" ;dm ia:dhs;dj" fmdaIKh iemhSu          (03 × 2)

(C)  uia fhdod .ksñka úúOdx.SlrKh lrk ,o yd w.h tl;= lrk ,o ksIamdok ieliSu isÿ 

flfrhs'         

(i) úúOdx.SlrKh lrk ,o udxY ksIamdok folla kï lrkak'      

(1) fidfiacia   

(2) óÜ fnda,aia" k.Üia" ñY%Kfhka ilik v%ïiaála           (03 × 2)

(ii) úúOdx.SlrKh lrk ,o wdydr ksIamdokj, jdis folla ,ehsia;=.; lrkak'       

(1) Ôj ld,h" reÑh" iq,N;djh" b,aÆï jeäùu" tlu wdydrh úúOdldrfhka ,nd .ekSu  

(2) fmdaIK w.h wjYH mßÈ ilia l, yel" w;sßla;h ksIamdok i|yd fhdod .; yelsùu

    (03 × 2)

(D)  mdßißl ixpdrlhskag wdl¾IKSh fiajdjla iemhSu i|yd ixpdrl u.fmkajkakkaaf.a ld¾hNdrh 

b;d jeo.;a h' by< .=Kd;auhlska hq;a fiajdjla ,nd §u i|yd ixpdrl u.fmkajkakl= i;= úh 

hq;= w;HjYH .;s,CIK folla kï lrkak'   

(i) úfYaIs; wdl¾IKSh ia:dk ms<sno ±kqu" yÈis wjia:djkays § ksis ;srK .ekSfï yelshdj

(ii) mdßißl ks;Suh ;;a;aajh yd fr.=,dis ms<sno ±kqu        (03 × 2)

(E)  ffcj ialkaO u.ska Yla;s ckkfha § úúO ;dm ridhksl ls%hdj,s iïnkaO fõ' ffcj ialkaO 

u.ska Y;als ckkfha § fhdod .efkk ;dm ridhksl ls%hdj,s ;=kla kï lrkak'    

(i) ;dm úÉfPokh ^mhsfrd,sish& 

(ii) jdhq njg m;alsÍu

(iii) iDcq oykh" øúlrKh        (03 × 3)
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(F)  jD;a;Sh yÈis wk;=re" ;=jd, ùï" ffjoHuh frda.S ;;a;aj yd urK wvq lr .ekSu i|yd ish¨ 

fiajd fhdaclhskag yd fiajlhskag Wmldr lrkq jia" YS% ,xld rch u.ska jD;a;Sh wdrCIdj yd 

fi!LH ms<sn| wK mk;a n,d;aul lr we;' my; § we;s wdrCId yd fi!LH ixfla; úia;r 

lrkak' 

(i)

wdrCIdj i|yd ysia jeiqï Ndú; l< hq;=h

(ii)
wê fjda,aàh;dj iys; m%foaYhls $ úÿ,s wk;=re 

(iii)
úlsrKYs,S wk;=re we;s m%foaYhls

(iv)
lka wdjrK me<|sh hq;=hs $ wêl Yío iys; m%foaYhls

(v)

jyd .sks weúf,k iqΩ¿h (03 × 5)

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

   

4  m%Yakh wksjd¾h jqj;a" ms<s;=re imhd we;af;a 

wfmaCIlhskaf.ka 96%la mu◊Ks' fuu m%Yakh 

i|yd ,l=Kq 60la ysñ fõ'  

bka ,l=Kq  00 -  15  m%dka;rfha 17%la o"

  ,l=Kq  16 -  30  m%dka;rfha 55%la  o"

  ,l=Kq  31 -  45  m%dka;rfha 26%la  o"

     ,l=Kq  46 -   60  m%dka;rfha 2%la  o" 
 

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

,l=Kq 46 fyda Bg jeäfhka ,nd.;a msßi 2%la 

jk w;r ,l=Kq 15 fyda Bg wvqfjka ,nd.;a 

msßi 17%ls' tfuka u wfmaCIlhskaf.ka 72%lau 

,l=Kq ,nd f.k we;af;a 30g wvqfjks' 

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

00-15

17%

16-30

55%

31-45

26%

46-60

2%

00-15

17%

16-30

55%

31-45

26%

46-60

2%
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² 4 jk m%Yakfha wkqfldgia 8la we;s 

w;r" iuia; myiq;dj 43.5%ls' tu 

myiq;djg jvd wvq wkqfldgia .Kk 

5ls' fuu m%Yakfha wmyiq u wkqfldgi 

ù we;af;a (D) jk w;r tys myiq;dj 

21%ls' myiq u wkqfldgi ù we;af;a 

(C) (i) jk w;r tys myiq;dj 76%ls'

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

  

54%

26%

21%

62%

76%
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(i) (ii) (i) (ii)

(A) (B) (C) (D) (E) (F)

44  m%Yakfhys fldgia yd wkqfldgia

4 jk m%Yakfha (A) fldgfia iuia; myiq;dj 35.5%la jk w;r tys Wmfldgia foflys myiq;djhka 

ms<sfj<ska 39%la yd 32%la fõ' fuu fldgiska u;aiHd.drhl c,c Ydlj, ld¾hhka ms<sn| j 

yd c,h udre lsÍfï wruqKq ms<sn| j úuid ;snq◊Ks' u;aiHd.drhl c,c Ydl ;eîfuka u;aiHhskaf.a 

meje;aug ,efnk Rcq yd jl% jeo.;alï ^Wod( u;aiHd.drh w,xlrKh& ms<sn| j ±k isáh 

hq;= h' fuu m%Yakh ;=< zzm%Odk jdisZZ f,i úuid we;s wjia:dfõ wfmaCIlhska fkdie,ls,su;a ù 

jl%j ,efnk jdis ms<s;=r f,i f.dkq lsÍfuka ,l=Kq wysñ ù ;sìK' 

tfuka u u;aiHd.drj, c,h udre lsÍfï wruqKq i|yka lsÍfï § o m%Yakh foi u;=msáka n,d 

ms<s;=re iemhSu ksid zzwefudakshd idkaøKh wvq lsÍuZZ jeks ms<s;=re imhd ;sìK' kuq;a tu ms<s;=r 

u.ska u;aiH meje;aug lsishï NH
3
 m%udKhla wjYH jk nj .uH fõ hehs wfmaCIlhdg wjfndaO 

ù fkd;sìK'  

fï wkqj m%Yakj,g ms<s;=re iemhSfï § tajd fyd¢ka .%ykh lr úoHd;aul miqìula iys;j ms<s;=re 

iemhSug wjYH ±kqïj;aNdjh b.fkqï-b.ekaùï ls%hdj,sh ;=< § isiqkag wjfndaO lrúh hq;= h' 

tfuka u tÈfkod m%dfhda.sl Ôù;fha § yuqjk isoaëka ms<sn| j úoHd;aul j wOHhkhg yqre lrúh 

hq;= h'  
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fuys (B) fldgi i|yd iuia; myiq;dj 38%ls' fuh lD;%su isxpk ls%hdj,sh ms<sn| j wfmaCIlhskaf.a 

mj;sk wjfndaOh uek ne,Su i|yd f.dkqlr we;s m%Yakhls' fuu ls%hdj,sfhys tla mshjrla jk 

Y+l%dKq ;kql lsÍu ms<sn| j wfmaCIlhska ±kqïj;a ù ;snqK o" ta i|yd fhdod .kakd udOH ms<sn| j 

t;rï ie,ls,su;a ù fkdue;s nj fmfka' tneúka bf.kqï-b.ekaùï ls%hdj,sfha § hï ls%hdj,shl 

mshjr ms<sn| muKla fkdj tu mshjf¾ § Ndú; lrk ;;a;aj$øjH yd tajd Ndú;hg .kakd fya;=ka 

ms<sn| j isiqkag wjOdrKh l< hq;= h' 

wfmaCIlhka (D) fldgig ±lajQ myiq;dj 21%ls' mdßißl ixpdrlhska i|yd ixpdrl u`.fmkajkakl= 

i;=úh hq;= w;HdjYH .;s ,CIK ms<sn| j m%Yakfhka úuid ;snq◊Ks' zzmdßißlZZ iy zzw;HdjYH 

.;s,CIKZZ hk jokaj,ska fuu m%Yakh i|yd wfmaCIs; ms<s;=frys iajNdjh ;SrKh úh' fuu joka 

ms<sn| j m%udKj;a wjOdkhla fhduq fkdùu ksid mdßißl ixpdrl u`.fmkajkakl= i;=úh hq;= 

w;HdjYH .;s,CIK fjkqjg idudkH ixpdrl u`.fmkajkakl= i;=úh hq;= ,CIK ms<s;=re f,i 

bÈßm;a lr ;snQ fyhska wfmaCIlhskag ,l=Kq wysñ úh' m%Yakh ;=< jvd jeo.;alula Wiq,k mo 

ksjerÈ j y÷kdf.k ta i|yd ksis nr ;nd ms<s;=re iemhSug isiqka yqreúh hq;= w;r" tu joka 

ksjerÈ j y÷kd.ekSug isiqka fhduqlrùug .=rejrhd iu;a úh hq;= h' 

(E) fldgi i|yd wfmaCIlhska ±la jQ myiq;dj 26%ls' n,Yla;s wdY%s; .eg¨ hk úIhh fldgi 

hgf;a fuu m%Yakh ilid ;snq◊Ks' n,Yla;s w¾nqoh Wfoid úiÿula f,i ffcj ialkaO u.ska Yla;s 

ckkh ms<sn| j ±kqu uekSu wfmaCId lsÍfï m%Yakhla ksid ffcj ialkaO u.ska Yla;s ckkh 

i|yd fhdod .efkk úúO ls%hdj,s ms<sn| meyeÈ,s j¾.SlrKhla WodyrK iys;j bf.kqï-b.ekaùï 

ls%hdj,sh ;=< § isiqkag jgyd Èh hq;= h' 
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II  fldgi - rpkd m%Yak

5 m%Yakh

5. (a) f.dúm< i;a;aj wmøjH wksis f,i yeisrùu ksid mßir moaO;s u; we;sjk n,mEï úia;r 

lrkak' 

f.dúm< i;a;aj ksIamdokfha § mßirhg uqodyßk wkjYH øjH f.dúm, wmøjH fõ'

^ye¢kaùu( ,l=Kq 05hs& 

n,mEï 

01.  óf;aka ksid mßir moaO;shg jk n,mEu 

02.  i;a;aj wmøjH c,c mßirhg tl;=ùfuka iqfmdaIKh ùu  

03. SO
2
 yd wefudaakshd jeks jdhq u.ska wï, jeis we;sùu

04. i;a;aj wmøjHj, isák CIqø Ôùka u.ska frda. me;sÍfï yelshdj 

05.  i;=kaf.a wmøjH iu`. mßirhg tl;=jk m%;sÔjl u.ska m%;sfrdaëh CIqøÔù udÈ,s we;sùu   

06.  N+.; c,h wmsßisÿ≥ùu

  ^lreKq 05 la kï lsÍu 5 × 1 = 05&

^lreKq 05 la úia;r lsÍu 5 × 4 = 20& 

^uq¿Ω ,l=Kq 30hs& 

(b)  wmkhk fjf<|fmd< i|yd weka;+ßhï lemqï u,a f;dard .ekSfï § i,ld ne,sh hq;= m%Odk 

,CIK úia;r lrkak'  

w,xlrKh i|yd lmd fjka lrk ,o u,a lemq u,a f,i kï l< yel' 

^ye¢kaùu( ,l=Kq 05hs&  

weka;+ßhï lemqï u,a f;dard .ekSfï § ie,lsh hq;= m%Odk ,CIK  

01.  fld,mqj wjYH úYalïNfhka hq;=ùu

02.  weiqreï lsÍfï myiqj 

03.  l,a;nd .ekSfï yelshdj 

04.  WIAK;aj fjkia ùug Tfrd;a;= §fï yelshdj 

05.  Èÿ,k iajNdjh" yevh" j¾Kh

06.  flñh yd kgqj weiqreu ioyd myiq fldaKhlska msysàu 

07.  u,a kgqfõ È. yd iajNdjh

08.  È.= miq wiajkq ld,hla ;sîu 

^lreKq 05 la kï lsÍu 5 × 1 = 05&

^lreKq 05 la úia;r lsÍu 5 × 4 = 20& 

^uqΩ¿ ,l=Kq 30hs& 
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(c)  CIqø m%pdrKfha jdis yd wjdis úia;r lrkak' 

Ôjdkqyß; ;;aa;aj hgf;a md,s; mßir idOl ;=< § lD;Su frdamK udOHhla ;=< § l=vd iÔj 

Ydl fldgilska úYd, me, ixLHdjla ,nd .ekSu CIqø m%pdrKh hs'   

^ye¢kaùu( ,l=Kq 05hs& 

jdis 

01.  tljr úYd, me, ixLHdjla ,nd.ekSug yelsùu  

02.  ffjriaj,ska f;dr me, ,nd.ekSug yelsùu 

03.  b;d wvq bvlska úYd, me, ixLHdjla ,nd.; yels ùu 

04.  m%jdykh yd weisÍu myiqùu 

05.  wvq ld,hl § m%pdrKh lr.; yels ùu

^jdis 03la kï lsÍu 3 × 1 = 03&

^jdis 03la úia;r lsÍu 3 × 4 = 12& 

wjdis 

01.  ;dCIKsl ±kqula wjYH ùu  

02.  úhou wêl ùu  

03.  ffoysl laf,dak úp,;djh we;sùfï yelshdj  

04.  lafIa;%fha ixia:dmkhg fmr ±ä lsÍu (acclimatization) wjYH ùu 

05.  frda. je<÷k fyd;a me;sÍfï wjOdku jeä ùu 

^wjdis 02la kï lsÍu 2 × 1 = 02&

^jdis 02la úia;r lsÍu 2 × 4 = 08& 

^uqΩ¿ ,l=Kq 30hs&

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

  

5 m%Yakhg ms<s;=re imhd we;af;a 

wfmaCIlhskaf.ka 92%la muKs◊' fuu m%Yakh 

i|yd ,l=Kq 90la ysñ fõ'  

bka ,l=Kq  00 -  23  m%dka;rfha 52%la o"

  ,l=Kq  24 -  45  m%dka;rfha 37%la  o"

  ,l=Kq  46 -  68  m%dka;rfha 10%la  o"

     ,l=Kq  69 -   90  m%dka;rfha 1%la  o" 

 

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

,l=Kq 69 fyda Bg jeäfhka ,nd.;a msßi 1%la 

jk w;r ,l=Kq 23 fyda Bg wvqfjka ,nd.;a 

msßi 52%ls' tfuka u wfmaCIlhskaf.kaa 89%lau 

,l=Kq ,nd f.k we;af;a 45g wvqfjks' 

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

69-90

1%

46-68

10%

24-45

37%

00-23

52%

69-90

1%

46-68

10%

24-45

37%

00-23

52%
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² 5 jk m%Yakfha fldgia 03la 

we;s w;r" wfmaCIlhskaa ±la jQ 

 iuia; myiq;dj 26%ls' tu 

myiq;djg jvd wvq fldgia 

.Kk 01ls' fuu m%Yakfha 

 wmyiqu fldgi ù we;af;a 

 (b) jk w;r tys myiq;dj 19%ls' 

 myiq u fldgi ù we;af;a (c) jk 

w;r tys myiq;dj 30%ls'

5 m%Yakfha fldgiaj, myiq;dj  

5  m%Yakfhys fldgia

m
y
i
q;
dj

  

30%

19%

29%

0
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60

(a) (b) (c)

5

  

  

5 jk m%Yakh wfmaCIlhkaf.ka 92%la f;dard f.k we;' fuu m%Yakfha iuia; myiq;dj 26%ls' 

wfmaCIlhkaf.ka 89%la u ,ndf.k we;af;a ,l=Kq 45g wvqfjks'

fuu m%Yakfha (a) fldgi ie,l+ úg myiq;dj 29%ls' f.dúm< i;a;aj wmøjH wksis f,i yeisrùu 

ksid mßir moaO;s u; we;sjk n,mEu wdY%s;j f.dvke`.=Kq m%Yakhls' nyq;r wfmaCIlhka m%udKhla 

m%Yakfha uq,a jok (key word) ksjerÈ j y÷kdf.k fkd;sì◊Ks' Tjqka zzf.dúm< i;a;aj wmøjHZZ 

fjkqjg" zzmßir moaO;sZZ" zzf.dúm< i;=kaZZ jeks joka uq,a jok f,i y÷kd .ekSu olakg ,enqKs◊' 

ms<s;=re iemhSfï § wjYH m%udKj;a ;rï lreKq rys; ùu" tajd ksis mßÈ úia;r fkdlsÍu ksid 

wfmaCIlhkaf.ka nyq;rhla wvq ,l=Kq ysñ lr f.k ;sìK' fujeks .eg¨ wjfndaO lrf.k 

id¾:lj ms<s;=re iemhSug isiqka mqyqKq lrùu bf.kqï-b.ekaùï ls%hdj,sh ;=< § isÿ≥l< hq;= h' 

fuys (b) fldgi lemqï u,a iïnkaOj m%dfhda.sl ls%hdldrlula weiqßka ks¾udKh jQ m%Yakhls' fuys 

myiq;dj 19%la jeks wvq w.hls' fuys § u;lfhka lreKq kï lsÍu isÿ≥l< o" tajd úia;r lsÍfï § 

m%dfhda.sl ±kqu fkdue;s wfmaCIlhskag .eg¨ u;= ù ;sìK' m%dfhda.sl úIh lreKq ksrjq,a j 

f;areï .ekSfuka yd Ndú;fha fhoùfuka fujka .eg¨j,g ,l=Kq ,nd .ekSu myiqjk nj isiqkag 

wjOdrKh l< hq;= h'

(c) fldgi CIqø m%pdrKh ms<sn| wfmaCIlhka ;=< we;s ±kqu mßCId lsÍu i|yd ks¾udKh lr 

we;' fuys myiq;dj 30%ls' fuu .eg¨j ir, jqj o wfmaCIlhka .eg¨j ksjerÈ j wjfndaO lr 

fkd.ekSu ksid m%Yakfha uQ,sl jok zzCIqø m%pdrKhZZ hkak iqúfYaIs f,i fkdi,ld fmdÿfõ j¾Ol 

m%pdrKh fyda mgl frdamKhg wod< j ms<s;=r f.dkq lr ;sîu olakg ,enq◊Ks' tfia u jdis iy wjdis 

±laùfï § lreKq iu iu j fkd±laùu;a" úia;r lsÍu m%udKj;a fkdùu;a fmdÿfõ wfmaCIlhka 

jeä msßilf.a olakg ,enq◊Ks' tneúka uQ,O¾u ms<sn| ksrjq,a wjfndaOhla ,nd .ekSfuka fujka 

±kqu mdol jQ .eg¨j,g ,l=Kq ,nd .ekSu myiq jk nj wfmaCIlhka jgyd .; hq;= h' 
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6 m%Yakh

6. (a) kï lrk ,o rEm igykla fhdod .ksñka ir, Ôj jdhq Ôrlhl (digester) uQ,sl ix>gl olajd 

Wmßu Ôjjdhq ksIamdokhla i|yd Ôj jdhq Ôrlh ;=< mj;ajd .; hq;= w;HjYH ;;a;aj úia;r 

lrkak'    

Ôj jdhQ Ôrlh"  

ldnksl øjH fhdod.ksñka wjYH mßir ;;a;aj ,nd foñka Ôj jdhqj ksmoùug ilid we;s 

jHqyhls'   ^ye¢kaùu( ,l=Kq 05hs& 

 

wuqøjH we;=`M lrk

l=àrh

Ôj jdhq msgjk k<h 

jdhq Odrlh  

msgdr l=àrh   

Ôrlh

^rEmigyk ,l=Kq 05hs&

^kï lsÍu 5 × 1 = 05hs& 

mj;ajd.; hq;= w;HdjYH ;;a;aj 

01.  ks¾jdhq ;;a;ajh 

02.  C/N  wkqmd;h - 25:1 isg 30:1 

03.  WIAK;ajh - 30 - 35   

04.  PH w.h 6.5 - 8.0 

05'  >k øjH m%udKh 10 - 12%  ^;;a;aj 03la kï lsÍu 3 × 1 = 03hs&

     ^;;a;aj 03la úia;r lsÍu 3 × 4 = 12hs&

   ^uqΩ¿ ,l=Kq - 30 hs&

(b) wdrCIs; Ydl .Dyhla ;=< iqÿiq mdßißl ;;a;aj mj;ajd .ekSfï jeo.;alu meyeÈ,s lrkak' 

mdßißl ;;a;aj md,kh lrñka fnda. j.dj i|yd ks¾udKh lr we;s jHqyhla wdrCIs;

.Dyhla f,i ye|skafõ'    ^ye¢kaùu( ,l=Kq 05hs& 

iqÿiq mdßißl ;;a;aj mj;ajd .ekSfï jeo.;alu 

01.  WIaK;ajh md,kh lsÍfuka fnda." foaY.=◊Ksl l,dmj,g iSud ùu wju l< yels ùu 

02.  wdf,dalh md,kh lsÍfuka m%Nd wjê ixfõ§ fnda.j, wiajkq wjdrfha ,nd .; yelsùu  

03.  RH md,kh lsÍfuka ffcj ridhksl l%shdj,s hdukh ù Ydl j¾Okh m%Yia:j isÿ fõ 

04. iq<`. md,kh lsÍfuka fnda.j,g we;sjk hdka;%ssl ydks wju l< yels ùu  

05.  uq, l,dmh wdY%s; mßir ;;a;aj md,kh i|yd jd;kh pH w.h ieliSu yd fmdaIl 

m%udKh md,kh jeks l%u fhdod .ekSfuka fnda.j,g m%Yia: mßir ;;a;aj ,nd Èh yels 

úu 

06.  frda. yd m<sfndaO md,khg myiq fõ   

^lreKq 05la kï lsÍu 5 × 1 = 05hs&

^lreKq 05la úia;r lsÍu 5 × 4 = 20hs& 

  ^uqΩ ,l=Kq - 30 hs&
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(c)  YS% ,xldfõ olakg ,efnk úúO f;;aìï mdßißl moaO;s i|yka lr" mdßißl ;=,s;;dj mj;ajd 

.ekSfï § tajdfha jeo.;alu úia;r lrkak'  

jif¾ jeä ld,hla c,fhka hgjQ mßir moaO;shla f;;aìï mßir moaO;shla f,i ye|skafõ' 

^ye¢kaùu( ,l=Kq 05hs& 

Y%S ,xldfõ olakg ,efnk f;;aìï mßir moaO;s   

01' .x.d Èhmyrj,a

02' ñßÈh c,dY

03' j.=reìï fyda f.dfydre ìï

04' ú,Æ ;K ìï 

05' lfvd,dk mßir moaO;s      ^mßir moaO;s 05la i|yka lsÍu 5 × 2 = 10hs&

mdßißl ;=,s;;djh mj;ajd .ekSug f;;aìïj, jeo.;alu 

01.  .xj;=r md,kh 

02.  ffcj úúO;ajh mj;ajd .ekSu  

03.  wjidÈ; r|jd .ekSu 

04.  ffcj m%;sl¾ukh $ msßmy≥ lsÍu 

05.  c, pl%h mj;ajd .ekSu

06.  ldnka iaùlrKh   ^jeo.;alï 05la kï lsÍu 5 × 1 = 05hs&

^jeo.;alï 05la úia;r lsÍu 5 × 2 = 10hs& 

   ^uqΩ¿ ,l=Kq - 30 hs&

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

  

6 jk m%Yakhg ms<s;=re imhd we;af;a 

wfmaCIlhskaf.ka 45%la muKs◊' fuu m%Yakh 

i|yd ,l=Kq 90la ysñ fõ'  

bka ,l=Kq  00 -  23  m%dka;rfha 62%la o"

  ,l=Kq  24 -  45  m%dka;rfha 29%la  o"

  ,l=Kq  46 -  68  m%dka;rfha 9%la  o"

     ,l=Kq  69 -   90  m%dka;rfha 0%la  o" 

 

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

,l=Kq 69 fyda Bg jeäfhka ,nd.;a msßi 0%la 

jk w;r ,l=Kq 23 fyda Bg wvqfjka ,nd.;a msßi 

62%ls' tfuka u wfmaCIlhkaf.ka 91%lau 45g 

wvqfjka ,l=Kq ,nd f.k we;' 

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

00-23

62%

24-45

29%

46-68

9%

69-90

0%
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³ 6 jk m%Yakfha fldgia 03la we;s 

w;r" ta i|yd wfmaCIlhska ±la jQ 

iuia; myiq;dj 19.30%ls' tu 

myiq;djg jvd wvq wkqfldgia 

.Kk 1ls' fuu m%Yakfha wmyiq u 

 wkqfldgi ù we;af;a (c) jk 

w;r tys myiq;dj 13%ls' myiq u 

wkqfldgi ù we;af;a (b) jk w;r 

tys myiq;dj 23%ls'

6 m%Yakfha fldgiaj, myiq;dj  

6  m%Yakfhys fldgia

m
y
i
q;
dj

  

13%

23%
22%
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6 jk m%Yakh wfmaCIlhkaf.ka 45%la f;dardf.k we;' fuu m%Yakfha iuia; myiq;djh 26.6%ls' 

wfmaCIlhkaf.ka 91%la u ,l=Kq 45g wvqfjka ,ndf.k we;' iuia; m%Yakh .;al< myiq;dj my< 

uÜgul mj;S'

(a) fldgi ie,l+ úg myiq;dj 22%ls' fuu m%Yakh Ôj jdhq ksIamdokh ms<sn| j ilia ù we;' uQ,sl 

jok f,i zzÔj jdhq ÔrlhZZ hkak f;dardf.k we;s kuq;a wfmaCIlhska fndfydafokd fm<ö ;snqfKa 

zzÔj jdhqjZZ hkak ye¢kaùughs' tfiau rEm igyk we§u yd th kï lsÍfï § wfmaCIlhskag ie,lsh 

hq;= ,l=Kq m%udKhla wysñ ù ;snq◊Ks' tfiau Ôj jdhq Ôrlh ;=< mj;ajd .; hq;= ;;a;ajj, ksYaÑ; 

w.hka m%dfhda.slj ksjerÈ j i|yka lsÍug fndfyda wfmaCIlhskag wmyiq ù ;sìK' ta wkqj fujka 

.eg¨j,g id¾:lj ms<s;=re iemhSug kï fuu ls%hdj,s w;ayod ne,Su ;=<ska wjfndaOh ,nd .ekSu 

jeo.;a nj isiqkag wjOdrKh l< hq;= h'  

(b) fldgi ie,l+ úg tys myiq;dj 23%ls' tys md,s; ;;a;aj hgf;a fnda. j.dj ms<sn| j úuid 

we;' fuys uQ,sl jok ksjerÈj y÷kd .ekSug wfmaCIlhska wfmdfydi;a ù we;' zzwdrCIs; .DyhlaZZ 

hkak fjkqjg zzmd,s; ;;a;aj hgf;a fnda. j.djZZ ks¾pjk lsÍug isiqka fm<ö we;' tfiau wdrCIs; 

.Dyhla ;=< mj;ajd .; hq;= mdßißl ;;a;aj i|yka lr tajd úia;r lsÍu nyq;r wfmaCIlhska 

msßila isÿ≥lr ;sìK' kuq;a m%Yakfha i|yka zzmdßißl ;;a;aj mj;ajd .ekSfï jeo.;aluZZ ms<sn| j 

wjOdkh fhduq lr fkdue;' tu ksid isiqka m%Yakhla ksjerÈ j .%yKh lr .ekSu yd Bg wod< j 

ms<s;=re iemhSu jeks l=i,;d j¾Okh lr .; hq;= h' 

(c) fldgfia myiq;dj 13%ls' tu fldgi i|yd fu;rï wvq myiq;djhla fmkajd ;sîug fya;= 

.Kkdjla n,md we;' fuu m%Yakh mßir moaO;s ixrCIKh hgf;a f;;aìï mßir moaO;s 

ms<sn| j iqúfYaISlrKh lr ks¾udKh lr we;' fï ksid isiqka thgu úfYaIs; fjñka ms<s;=re 

iemhsh hq;= fõ' kuq;a wfmaCIlhska fndfydauhla ms<s;=re iemhSfï § zzf;;aìïZZ hk iqúfYaIs moh 

u`.yer zzmßir moaO;sZZ ms<sn| j i,ld ms<s;=re imhd we;' tneúka uQ,sl jok ksjerÈ j wjfndaO 

lrf.k fkd;sîu olakg ,enq◊Ks' f;;aìï mßir moaO;s i|yd WodyrK kï lsÍfï § tu ixLHdj

,l=Kq §fï mámdáfha n,dfmdfrd;a;= jQ m%udKhg m%udKj;a fkdjQ ksid o mdßißl ;=,s;;djh 

flfrys f;;aìï mßir moaO;sj, n,mEu ksis mßÈ wfmaCIlhd wjfndaO lr fkd.ekSu ksid o 

iuia; ms<s;=f¾ ,l=Kq wysñ ù ;sìK' j¾;udk ld¾ólrKh jQ mßirh ;=< mj;sk iajdNdúl mßir 

moaO;s yd tu mßir moaO;s mdßißl ;=,s;;djhg olajk odhl;ajh ms<sn| kHdhd;aul lreKq yd 

ine¢ f;dr;=re .fõIKh lsÍfï jeo.;alu isiqkag wjOdrKh l< hq;= h' 
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7 m%Yakh
 

7. (a) fmdl=Kq ;=< j.d lsÍu i|yd wdydruh u;aiH úfYaIhla f;dard .ekSfï § ie,lsh hq;= jeo.;a 

idOl úia;r lrkak'     

ñksidf.a fm%daák wjYH;d imqrd .ekSu i|yd we;s lrk u;aiH úfYaI wdydruh u;aiH  

úfYaI fõ'      ^ye¢kaùu( ,l=Kq 05hs&

wdydruh u;aiH úfYAIhla f;dard .ekSfï § ie,lsh hq;= jeo.;a idOl    

01.  iS.% j¾Okh  

02.  lD;suj wNsckkh l< yels úu 

03.  jrlg megjqka úYd, ixLHdjla ,nd.; yels ùu 

05.  u¾;H;d m%;sY;h wvq ùu 

06.  lD;su wdydrj,g megjqka myiqfjka yqre lr .; yels ùu 

07.  úYd, mrdihl wdydr wkqNjh 

08.  wdydr mßj¾;kh ld¾hCIu ùu

09.  mdßfNda.sl reÑl;ajh   ^lreKq 05la kï lsÍu 5 × 1 = 05hs&

     ^lreKq 05la úia;r lsÍu 5 × 4 = 20hs&

(b) wdl%uKYS,s wd.ka;=l j,a me<Eá md,kh lsÍfï l%u úia;r lrkak'  

fjk;a rgj,ska fyda m%foaYhlska wd.ka;=l rglg fyda m%foaYhlg meñK wdl%uKYS,S f,i 

jHdma; jk j,a me<Eá wd.ka;=l wdl%uKYS,s j,a me<Eá kï fõ' 

   ^ye¢kaùu( ,l=Kq 05hs& 

md,k l%u  

01. wNHka;r ksfrdaOdhkh  

02.  ndysr ksfrdaOdhkh   

03.  .,jd mq`Miaid bj;a lsÍu 

04. ffcj úoHd;aul l%uh   

05.  ridhksl j,a kdYl Ndú;h 

06.  m%cdj ±kqj;a lsÍu     ^lreKq 05la kï lsÍu 5 × 1 = 05hs&

^lreKq 05la úia;r lsÍu 5 × 4 = 20hs&
 

(c)  yqud, wdijkh u.ska jdIamYS,s f;,a ksiaidrKh lsÍfï m%Odk mshjr meyeÈ,s lrkak'   

yqud,h u.ska Ydlhl wvx.= jdIamYS,s ixfhda. fjka lr .ekSu yqud, wdijkhhs' jdIamYS,s 

f;,a hkq ldur WIaK;ajfha § jdIamSlrKh jk ixfhda.hls' 

^ye¢kaùu( ,l=Kq 3 × 2 = 06hs&

01.  wod< Ydlfhka iqÿiq fldgia f;dard .ekSu 

02.  uo mjfka úh<su ^iEu úgu wod< fkdfõ&  

03.  l=vd fldgiaj,g lmd .ekSu$msá njg m;a lsÍu 

04. yqud,h heùfuka ;eïîu 

05. f;,a jdIam iys; yqud,h >kSldrlhla yryd heùu

06.  fíreï mqkS,h u.ska fjkalr .ekSu   ^lreKq 06la kï lsÍu 6 × 1 = 06hs&

^lreKq 06la úia;r lsÍu 6 × 3 = 18hs& 
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7 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

   

7 m%Yakhg ms<s;=re imhd we;af;a wfmaCIlhskaf.ka 

76%la mu◊Ks' fuu m%Yakh i|yd ,l=Kq 90la ysñ 

fõ'  

bka ,l=Kq  00 -  23  m%dka;rfha 53%la o"

  ,l=Kq  24 -  45  m%dka;rfha 37%la  o"

  ,l=Kq  46 -  68  m%dka;rfha 10%la  o"

     ,l=Kq  69 -   90  m%dka;rfha 0%la  o" 

 

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

,l=Kq 69 fyda Bg jeäfhka ,nd.;a msßi 0%la 

jk w;r ,l=Kq 23 fyda Bg wvqfjka ,nd.;a msßi 

53%ls' wfmaCIlhskaf.ka 90%la u ,l=Kq ,nd 

f.k we;af;a 45g wvqfjks' 

7 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
69-90

0%

46-68

10%

24-45

37%

00-23

53%

69-90

0%

46-68

10%

24-45

37%

00-23

53%

 

  

³ 7 jk m%Yakfha fldgia 03la we;s w;r" 

ta i|yd whÿïlrejka ±la jQ iuia; 

myiq;dj 22.6%ls' tu myiq;djg jvd 

wvq fldgia .Kk 02ls' fuu m%Yakfha 

wmyiq u fldgi ù we;af;a (a) jk 

w;r tys myiq;dj 17%ls' myiq u 

fldgi ù we;af;a (b) jk w;r tys 

myiq;dj 29%ls'

7 m%Yakfha fldgiaj, myiq;dj  

7  m%Yakfhys fldgia

m
y
i
q;
dj
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7 jk m%Yakh wfmaCIlhskaf.ka 76%la f;dardf.k ;snq◊Ks' m%Yakh i|yd ms<s;=re ,ndÿka 

wfmaCIlhskaf.kaa 53%l m%udKhla 00-23 w;r ,l=Kq ,ndf.k ;snq◊Ks' fuu m%Yakhg wfmaCIlhska 

±la jQ iuia; myiq;dj 26.6%ls'

m%Yakfha (a) fldgi ie,l+ úg tys myiq;dj 17%ls' wdydruh u;aiH úfYaIhla f;dard .ekSfï § 

ie,lsh hq;= jeo.;a idOl m%Yakfhka úuid ;snQ w;r" zzwdydruh u;aiH úfYaIhlaZZ hkak ksis 

mßÈ w¾: olajd fkd;snQ w;r u ms<s;=re f,i m%udKj;a lreKq ixLHdjla fkdue;s ùu ksid o 

wfmaCIlhskag ,l=Kq wysñ ù ;sìK' ;j o tlu lreK kej; kej; m%ldY lsÍu o olakg ,eìK'  

m%Yakfhka we.hSug n,dfmdfrd;a;= jk woyi ksjerÈ j ms<s;=re ;=<ska bÈßm;a lsÍug wjYH 

l=i,;dj isiqka ;=< j¾Okh lsÍu bf.kqï-b.ekaùï ls%hdj,sh ;=< § isÿ l< hq;= h' 

fuu m%Yakfha myiq;dj jeä u wkqfldgi (b) jk w;r th m%;sY;hla f,i 29%ls' m%Yakfha 

uQ,sl jok y÷kd .ekSug nyq;rhla wfmaCIlhska iu;a ù ;snqKq kuq;a" w¾: ±laùu iïmQ¾Kj 

isÿ fkdlsÍu ksid uqΩ¿ ,l=Kq Wmhd.ekSug wfmdfydi;a ù ;snq◊Ks' ta ksid .eg¨jl uQ,sl jok 

wod< jk ish¨ fldgia iys;j ±laùfï ksmqK;dj isiqka ;=< j¾Okh l< hq;= h' fuu

m%Yakfha § o ,shd ;snqKq lreKq m%udKj;a fkdùu ksid ms<s;=rg ,l=Kq ,nd .ekSu wid¾:l ù 

;snq◊Ks' fndfyda wfmaCIlhskaa idudkH j,a me<Eá ish,a,g u wod< md,k l%u ms<s;=r f,i f.dkq 

lsÍu ksid o ,l=Kq wvq ù ;sìK' fmdÿ≥úIh lreKq w;=ßka iqúfYaIS wjia:d i|yd wjYH lreKq 

fjka lr .ekSfï ksmqK;dj isiqka ;=< j¾Okh l< hq;= h' 

fuu m%Yakfha (c) fldgig whÿïlrejka olajd we;s myiq;dj 22%ls' m%;sY;hla f,i ie,l+ úg 

th o wvq myiq;d w.hla jk w;r uQ,sl jofka m%Odk fldgia folu w¾: ±laùug nyq;rhla 

wfmaCIlhska wfmdfydi;a ù ;snq◊Ks' tfiau yqud, wdijkfha mshjr ksjerÈ j fjka fjka jYfhka 

±laùug wfmaCIlhska wfmdfydi;a ù ;snqKq w;r mshjr follska fyda ;=klska uq,a ls%hdj,sh úia;r 

lsÍug W;aidy lsÍu ksid lreKq 06lg ,ndfok ,l=Kq fjka fjka jYfhka Wmhd .ekSug fkdyels 

ù ;snq◊Ks' rEm igykla weiqßka ms<s;=re iemhQ fndfyda wfmaCIlhska jeä lreKq ixLHdjlg ,l=Kq 

,nd .ekSug yels ù ;snqKq neúka" m%dfhda.sl ls%hdldrlï wdY%s; m%Yakj, rEm igyka Ndú;fhka 

ms<s;=re ,nd §ug isiqka fm<Uúh hq;= w;r ksjerÈ j yd fláfhka úIhh lreKq u;lfha ;nd 

.ekSfï ksmqK;dj isiqkag ,nd Èh hq;= h' tfuka u ksjerÈ j uQ,sl joka y÷kd .ekSug;a" 

mshjrj,g wod< lreKq m%udKj;a mßÈ úia;r lsÍug;a" wkqms<sfj<ska mshjr bÈßm;a lsÍug;a isiqka 

fm<Uùu jeo.;a fõ'   
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8 m%Yakh

8. (a) mil wdï,sl;dj j¾Okh ùfï fya;= meyeÈ,s lrkak'      

mil wdï,sl;dj hkq mil mj;sk H+ whkj, ^wdï,sl whkj,& iq,N;djhhs'  

     ^ye¢kaùu( ,l=Kq 05hs&

01.  wêl j¾Idm;kh ksid c, wKqj, iajhx whkSlrKh   

02.  wvq WIAK;ajh ksid ldnksl øjH wiïmQ¾Kj úfhdackh ùu ksid yshqñla wï, iE§u 

03.  §¾> ld,Skj tlu fnda.h j.d lsÍu 

04.  wdï,sl;dj j¾Okh lrk ridhksl fmdfydr È.=l,la Ndú; lsÍu  

05.  wï, jeis we;sùu

06.  úúO wmøjH u.ska mig wdï,sl legdhk tlaùu   

^lreKq 05la kï lsÍu 5 × 1 = 05hs&

     ^lreKq 05la úia;r lsÍu 5 × 4 = 20hs&

(b) kï lrk ,o rEm igykla wdOdrfhka úoHq;a flakaødmidÍ fmdïmhl jeo.;a fldgiaj, 

ld¾hh úia;r lrkak'   

flakaødmidÍ n,h Wmfhda.S lrf.k .=re;ajdl¾IK n,hg tfrysj" c,h fmdïm lsÍu i|yd 

fyda imhk c,fha mSvkh jeä lsÍu i|yd fhdod .kakd fmdïm flakaødmidÍ fmdïm kï fõ'  

    ^ye¢kaùu( ,l=Kq 05hs& 

  

 

msguqj$ úi¾ck újrh 

mdclh
mdclh iúlr we;s oKav ^mdcl wei&

liqj 

we;=Ω uqj $ pQIK újrh $ inlet 

  ^rEmigyk ,l=Kq 05hs&

^kï lsÍu 5 × 1 = 05hs& 

01.  pqIK újrh $ inlet $we;=Ω uqj 

c, m%Njfha isg pQIK k,h yryd mdcl wei fj; c,h weo .ekSu 

02.  mdclh yd mdcl wei $ bïfm,rh  

mdclh lrleùfuka flakaødmidÍ n,hla we;s lr mdcl wei wi, pQIKhla $ ßla;l 

l,dmh we;s lsÍu' c,hg flakaødmidÍ n,hla ,nd § l=àrfha mßêh foig c,h fhduq 

lsÍu   

03.  liqj $ bïfm,r l=àrh     

l=àrh fj; ,efnk c,h msguqj fj; fhduq lsÍu
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04.  msguqj $ úi¾ck újrh $ outlet         
fmdïm l=àrh ;=< we;s c,h úi¾ck k,h Tiafia fnod yeÍu 

05.  úoHq;a fudagrh          

bïfm,rh lrleùug wjYh úoHq;a Yla;sh ,nd §u  

 ^jeo.;a fldgia 03la úia;r lsÍu 3 × 5 = 15hs&
 

(c)  wvq WIaK;aj ;;a;aj hgf;a wdydr mßrCIKh lrk l%u úia;r lrkak'    

wdydr mßrCIKh hkq" wdydrhl fmdaIK .=Kh" jhk" rih yd fmkqu wdÈ .=Kd;aul     

,laIK yels;dla fkdfjkiaj mj;ajd .ksñka" wdydr krla ùug n,mdk idOl lD;suj 

md,kh lr.ksñka" kdia;sh j<ld" wdydr l,a;nd .ekSfï yd yeisrùfï l%shdj,shhs' 

^ye¢kaùu( ,l=Kq 06hs&

01.  YS; .nvd lsÍu (Cold Storage)  
02.  Ys;kh (Chilling)   
03.  wêYS;kh (Deep Freezing)   
04. YS; úh<Su (Freeze drying)  

01.  YS; .nvd lsÍu (Cold Storage) 
t<jΩ¿ yd m,;=re wvq WIAK;aj mrdihla ;=< kshñ; mßir wd¾ø;djhl § .nvd lsÍuhs' 

5 Cº - 10 Cº fuys § wdydrfha we;s ip, c,h wp, ;;a;ajhg m;aùu u.ska wdydr 

mßrCIKh fõ' 

 

02.  Ys;kh (Chilling)   
10 Cº isg -1 olajd WIAK;aj hgf;a .nvd lsÍuhs' fuu ;;a;aj hgf;a wdydrfha we;s ip, 

c,h wp, ;;a;ajhg ùu u.ska wdydr ;djld,slj mßrCIKh fõ'

03.  wêYS;kh (Deep Freezing)  
-18 Cºg jvd wvq WIAK;j hgf;a .nvd lsÍuhs' c,h wp, ;;a;ajhg m;aùu u.ska wdydr 

;djld,slj mßrCIKh fõ' fuys § CIqø Ôùkaf.a yd tkaihsu l%shdldÍ;ajh md,kh lrkq 

,efí'

04. YS; úh<Su (Freeze drying)
wdydrh m<uqj wêYS;kh lr CIKhlska tys we;s c,h hdka;%slj W!¾Ojm;kh u.ska 

>K wjia:dfõ isg jdhq wjia:dj olajd m;alsÍuhs' fuys § wdydrfha we;s ksoyia c,h 

iïmQ¾Kfhka jdIam fldg bj;a lrhs' fuu wdydr weiqreï lsÍu ioyd by< c, m%;sfrdaë 

weiqreï Ndú;d l< hq;= h'    

^l%u 04la kï lsÍu 4 × 1 = 04hs&

^l%u 04la úia;r lsÍu 4 × 5 = 20hs& 



- 55 -

w'fmd'i' ^W'fm<& ffcjmoaO;s ;dCIKfõoh we.hSï jd¾;dj 2017

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

   

8 m%Yakhg ms<s;=re imhd we;af;a wfmaCIlhskaf.ka 

68%la muKs◊' fuu m%Yakh i|yd ,l=Kq 90la ysñ 

fõ'  

bka ,l=Kq  00 -  23  m%dka;rfha 50%la o"

  ,l=Kq  24 -  45  m%dka;rfha 35%la  o"

  ,l=Kq  46 -  68  m%dka;rfha 12%la  o"

     ,l=Kq  69 -   90  m%dka;rfha 3%la  o" 

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

,l=Kq 69 fyda Bg jeäfhka ,nd.;a msßi 3%la 

jk w;r ,l=Kq 23 fyda Bg wvqfjka ,nd.;a 

msßi 50%ls' tfuka u wfmaCIlhskaf.ka 85%la u 

,l=Kq ,nd f.k we;af;a 45g wvqfjks' 

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

00-23

50%
24-45

35%

46-68

12%

69-90

3%

00-23

50%
24-45

35%

46-68

12%

69-90

3%

    

  

³ 8 jk m%Yakfha fldgia 03la we;s w;r" 

ta i|yd wfmaCIlhska ±la jQ iuia; 

myiq;dj 20.66%ls' tu myiq;djg 

jvd wvq fldgia .Kk 01ls' fuu 

m%Yakfha wmyiq u fldgi ù we;af;a 

(b) jk w;r tys myiq;dj 12%ls' 

 myiq u fldgi ù we;af;a (a) jk w;r 

tys myiq;dj 28%ls'

8 m%Yakfha fldgiaj, myiq;dj  

8  m%Yakfhys fldgia

m
y
i
q;
dj
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8 jk m%Yakh ie,l+ úg wfmaCIlhkaf.ka 50%la u 0-23% w;r mka;s m%dka;rh ;=< isá' 

wfmaCIlhskaf.ka 68%la m%Yakh f;dardf.k we;s w;r" ta i|yd Tjqka fmkajd ;snQ iuia; myiq;dj 

20.67%ls' m%Yakfha ish¨ u fldgia i|yd whÿïlrejka ,nd ;snqfKa 30%lg wvq myiq;djhls'

m%Yakfha (a) fldgi ie,l+ úg myiq;djh 28%ls' fuu m%Yakfhka mil wdï,sl;djh j¾Okh ùug 

fya;=jk lreKq bÈßm;a fldg tla tla lreK i|yd flá úia;rhla iemhSu ms<s;=r f,i wfmaCId 

lr ;snq◊Ks' nyq;r wfmaCIl m%udKhla uQ,sl jok (key word) y÷kdf.k w¾: ±laùula bÈßm;a 

lr ;snq◊Ks' kuq;a ta i|yd fya;=jk lreKq f,i bÈßm;a lr ;snQ tajd w;ßka lsysmhla muKla 

ksjerÈ nj ksÍCIKh úh' fndfyda wfmaCIlhska tlu lreK úúO iajrEmfhka lreKq lsysmhla 

f,i i,ld bÈßm;a lr ;sîu ksid o ,l=Kq wysñ ù ;sìK' ;j o ksjerÈj bÈßm;a lr ;snq lreKq 

i|yd o m%udKj;a flá úia;rhla iemhSug wiu;a ùu o y÷kd .; yels úh' bf.kqï-b.ekaaùï 

ls%hdj,sfha § rpkd m%Yakhla i|yd ksjerÈ lreKq bÈßm;a lsÍug;a tla tla lreK fláfhka úia;r 

lsÍug;a isiqka mqyqKq l< hq;= h' 

(b) fldgi c,h tiùu úIh fldgiska f.dvke.S we;s m%Yakhls' 8 jk m%Yakfha fldgia w;ßka 

wvq u myiq;djla fmkakqï lrkafka (b) fldgihs' th 12%ls' fuu m%Yakh ;=< uQ,sl jok (key 

word) w¾:l:kh lsÍug wfmaCIlhska wfmdfydi;a ùu olakg ,enq◊Ks' tfiau rEm igyk ksjerÈ 

f,i we| kï fkdlsÍu ksid;a" zzújrhZz hk moh fjkqjg zzlmdghZZ" zzk<hZZ hk mo Ndú;h 

ksid;a" fldgiaj, ld¾hhka úia;r lsÍfï § iïmQ¾K ,l=Kq ,nd§ug ;rï ksjerÈ" meyeÈ,s 

úia;rhla isiqka úiska imhd fkd;sîu ksid;a isiqkag ,l=Kq wysñ úh' tu ksid bf.kqï-b.ekaùï 

ls%hdj,sfha § flakaødmidÍ fmdïmhl fldgia yd tys ld¾hhka ms<sn| j ksjerÈ wjfndaOhla isiqka 

úiska ,nd.; hq;= h' 

(c) fldgfia myiq;dj 22%ls' wdydr mßrCIKh i|yd wvq WIaK;aj Ndú;h hk úIh fldgi 

wdY%s;j fuu m%Yakh bÈßm;a lr we;' wfmaCIlhka nyq;r m%udKhla zzwdydr mßrCIKhZZ hk uQ,sl 

jok ksjerÈj w¾: olajd ;snqK o Ndú; l< yels mßrCIK l%u ms<sn| j ;snQ wiïmQ¾K wjfndaOh 

ksid;a úia;r lsÍu i|yd iïmQ¾K ,l=Kq ,nd §ug ;rï m%udKj;a úia;rhla wfmaCIlhska úiska 

olajd fkd;sîu ksid;a wvq ,l=Kq ,ndf.k ;snq◊Ks' tneúka wvq WIaK;ajh hgf;a Ndú; l< yels 

úúO l%u ms<sn| j isiqka úiska wu;r lshùï wdÈh ;=<ska m%udKj;a lreKq imhd .ekSfï yelshdj 

m%.=K lr .; hq;= fõ'            
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9 m%Yakh

9. (a) f.dú uyf;l=g ;u f.dúmf<ys ìï ilia lsÍu hdka;S%lrKh lsÍug wjYH jkafka kï" ta 

i|yd iqÿiq hka;% iQ;% f;dard .ekSfï § ie,ls,a,g .; hq;= idOl úia;r lrkak'       

mi yEÍu" lemSu" fmr<Su" ñY% lsÍu jeks l%shd hdka;%sl l%u u.ska isÿ lr mi ilia lr 

.ekSfï lDIsld¾ñl l%shdj,sh hdka;%slrKh u.ska ìï ieliSuhs' 

     ^ye¢kaùu( ,l=Kq 05hs&

01.  jehjk uqo,    

02.  hka;% ls%hdlrùug $ kv;a;=jg wjYH ±kqu  

03.  bvfï m%udKh  

04.  fnda.fha iajNdjh ^ìï ieliSfï wdldrh" iS idk .eUqr&   

05.  mfia iajNdjh ^jhkh" jHqyh" ixia;s:ßh" mdxY+ c, m%udKh& 

06.  N+ñfha iajNdjh ^nEjqu" iu;,d& 

07.  hka;%fha m%udKh yd nr     ^lreKq 05la kï lsÍu 5 × 1 = 05hs&

     ^lreKq 05la úia;r lsÍu 5 × 4 = 20hs&

(b) úúO jD;a;Suh wdmod wdldr úia;r lrkak'    

jD;a;Shuh wdmodjla hkq jD;a;Shl kshe<Sfï § wk;=rlg fyda frda.hlg f.dÿreùfï úNjhla 

we;s øjHhla fyda mßir ;;a;ajhla fyda fï foflysu tl;=jla fõ' 

    ^ye¢kaùu( ,l=Kq 05hs& 

01.  ridhksl wdmod     

02.  fN!;sl wdmod   

03.  ffcùh wdmod   

04.  Y%u wdmod    

05.  ufkda iudÔh wdmod  

01.  ridhksl wdmod  

ridhksl øjHhla u.ska isÿ≥úh yels wdmodjls 

Wod (- úI jdhq" lDñ kdYl" Bhï" weianeiafgdaia jeks oE wd>%dyKh 

02.  fN!;sl wdmod   

wk;=reodhl fN!;sl l%shdjlg fyda Yla;Skaj,g ksrdjrKh ùfuka isÿ≥jk wdmodjka h' 

Wod (- leãï ì|Sï" X,  UV, lsrKj,g ksrdjrKh ùu" wêl Yíoh" ;dmh" lïmkj,g 

,laùu  

03.  ffcùh wdmod      

úúO Ôùka u.ska isÿ≥úh yels wdmodjkah 

Wod (- CIqøÔùka YÍr .;ùfuka" mdpkh" fvx.=" ó WK jeks frda. we;sùu" i;=ka imd lEï 

yd oIag lsÍï 
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04.  Y%u wdmod          

tlu bßhõjl fyda l%shdldrlul §¾> ld,Skj ksr; ùfuka fyda jerÈ bßhõ Ndú;fhka 

we;sjk wdmodjkah 

Wod  (-  jerÈ bßhõjl isg mß.Kl Ndú;h ksid lfYarefõ wdndO we;s ùu  

        È.= l,la isgf.k jev lsÍfuka mdoj, kyr .eg .eiSu 

 

05.  ufkda iudÔh wdmod           

/lshdfõ iajNdjh u; wd;;sh yd m%pKav;ajh fya;=fjka isÿ≥úh yels wdmodjkah'

Wod  (-  wdh;kfha ±ä kS;s Í;s" wêl jev m%udKh yd jev uqrj, wl%ñl;d  

 ^lreKq 05la kï lsÍu 5 × 1 = 05hs&

     ^lreKq 05la úia;r lsÍu 5 × 4 = 20hs&

 

(c)  isiqjl= úiska tla;rd fnda.hl jdß c, wjYH;dj .Kkh lsÍu i|yd my; i|yka o;a; /ia 

lrk ,§' 

i;shl ;eá jdIamSlrKh ñ'ñ' 42ls'

mqIamSlrK wjêfhys K
C
 w.h 1.2ls'

Y=oaO c, iïmdok wjYH;dj ñ'ñ' 49.2ls

o< c, iïmdok wjYH;dj ñ'ñ' 123ls' 

(i)  fnda.fha ffoksl c, wjYH;dj .Kkh lrkak'

(ii)  c, iïmdok ld,dka;rh .Kkh lrkak'

(iii)  c,h fh§fï ld¾hCIu;dj .Kkh lrkak' 

    

i;shl ;eá jdIamSlrKh  42 mm 

ffoksl ;eá jdIamSlrKh (E
P
) 6 mm

;eá ix.=Klh (K
P
)    =  0.9

(K
C
) w.h   =  1.2

(i)  fnda.fha ffoksl c, wjYH;dj  =  ETº ¯ K
C

  ETº =  EP  ¯ K
P 

   
=  EP  ¯ K

P  
¯ K

C

   =  6 mm/day  ¯ 0.9
   
¯ 1.2

   
=    6 .48  mm/day

^.Kkh lsÍug 05hs&

^ms<s;=rg 05hs&
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(ii)  c, iïmdok ld,dka;rh  = Y=oaO c, iïmdok wjYH;djh

fnda.fha ffoksl c, wjYH;djh  

  = 49.2 mm 

3.48 mm/day 

   = 7.6

   = Èk 7 

^.Kkh lsÍug 05hs&

^ms<s;=rg 05hs&

 

(iii)  o< c, iïmdok ld,dka;rh  = Y=oaO c, iïmdok wjYH;djh

c,h fh§fï ld¾hCIu;djh  

 c,h fh§fï ld¾hCIu;djh  = Y=oaO c, iïmdok wjYH;djh

o< c, iïmdok ld,dka;rh  

  = 49.2 

123 
× 100

   = 0.4 fyda 40% 

^.Kkh lsÍug 05hs&

^ms<s;=rg 05hs&

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

  

9 m%Yakhg ms<s;=re imhd we;af;a wfmaCIlhskaf.ka

50%la muKs◊' fuu m%Yakh i|yd ,l=Kq 90la ysñ fõ'  

bka ,l=Kq  00 -  23  m%dka;rfha 46%la o"

  ,l=Kq  24 -  45  m%dka;rfha 42%la  o"  

 ,l=Kq  46 -  68  m%dka;rfha 11%la  o"

     ,l=Kq  69 -   90  m%dka;rfha 1%la  o" 

 

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

,l=Kq 69 fyda Bg jeäfhka ,nd.;a msßi 1%la 

jk w;r ,l=Kq 23 fyda Bg wvqfjka ,nd.;a msßi 

46%ls' wfmaCIlhskaf.ka 88%lau ,l=Kq ,nd f.k 

we;af;a 45g wvqfjks'

9 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
69-90

1%

46-68

11%

24-45

42%

00-23

46%

69-90

1%

46-68

11%

24-45

42%

00-23

46%
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³ 9 jk m%Yakfha fldgia 3la we;s 

w;r" iuia; myiq;dj 15%ls' tu 

myiq;djg jvd wvq wkqfldgia 

.Kk 02ls' fuu m%Yakfha wmyiq u 

 wkqfldgi ù we;af;a (c) (ii) jk 

w;r tys myiq;dj 2%ls' myiq u 

wkqfldgi ù we;af;a (b) jk w;r 

tys myiq;dj 39%ls'  

9 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

9  m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

  

-23-

23%

39%

7%

2%
4%

0

10

20

30

40

50

(i) (ii) (iii)

(a) (b) (c)

9

   

  

9 (a) fldgfia myiq;dj 23%la ;rï wvq w.hls' fuu fldgi zzf.dúm< hdka;S%lrKhZZ hk 

úIh m:h wdjrKh jk f,i ilid we;' nyq;rhla wfmaCIlhka zzhdka;%SlrKhZZ i|yd 

ksjerÈ w¾: ±laùula bÈßm;a lr ;snqK kuq;a hka;% iQ;% f;dard .ekSfï § ie,ls,a,g .; hq;= 

lreKq m%udKd;aul fkdùu ksid ,l=Kq wysñ ù we;' zzhdka;S%lrKh lsÍfï § i,ld ne,sh 

hq;= lreKqZZ f,i úIh ks¾foaYh ;=< Rcqju idlÉPd lsÍula fkdue;s kuq;a f.dúm<la 

hdka;S%lrKh i|yd lghq;= lrk wjia:djl m<uqfjka u f.dúuy;l= úiska i,ld n,k 

lreKq ms<sn| j wjfndaOhla iuia; ksmqK;djh wjika jk úg isiqka w;alrf.k ;sìh  

hq;= h' wu;r lshùï isÿ≥lr fkd;sîu fya;=fjka kj uqyqKqjrlska úIh ±kqu msßlaik 

wjia:djl lreKq bÈßm;a lsÍug we;s fkdyelshdj ksid wfmaCIlhska m%Yakh i|yd lreKq 

bÈßm;a lsÍu;a tajd úia;r lsßu;a ksis mßÈ isÿ≥fkdlsÍfuka ,l=Kq wysñ ù we;s nj ksÍCIKh 

úh' isiqka wu;r lshùï i|yd fhduq lsÍu;a" ksmqK;djla wjidkfha isiqka úiska w;alr .; 

hq;= ±kqï mrdih ms<sn|j;a" isiqkaj ±kqïj;a lsÍu;a isÿ≥l< hq;= h' 

9 (b) fldgfia myiq;dj ie,l+ úg tys myiq;dj 39%ls' fuh úúO jD;a;Suh wdmod ms<sn| j 

isiqka ;=< mj;sk wjfndaOh ms<sn| uek ne,Su Wfoid ilik ,o m%Yakhls' 9 jk m%Yakfha 

jeä u myiq;dj iys; fldgi fuh jk w;r" f;dard.;a wfmaCIlhkaf.ka nyq;rhla m%Yakhg 

ksjerÈj ms<s;=re imhd ;snqK;a" lreKq ±laùfï § id¾:lj lreKq f.dkq fkdlsÍu" WodyrK 

±laùug wfmdfydi;a ùu jeks fya;= ksid úia;r lsÍug wod< j mj;sk iïmQ¾K ,l=Kq ,nd 

.ekSug isiqkag fkdyels ù ;snq◊Ks' bf.kqï-b.ekaùï ls%hdj,sfha § W.;a úIh lreKq ksjerÈ j 

m%Yakhla i|yd f.dkqlr ±laùug isiqka fhduq l< hq;= h'     



- 61 -

w'fmd'i' ^W'fm<& ffcjmoaO;s ;dCIKfõoh we.hSï jd¾;dj 2017

9 (c) fldgfia (i), (ii) yd (iii) hk ish¨ wkqfldgiaj,g ms<s;=re iemhSfï myiq;dj iuia; 

myiq;djhg jvd my< w.hl mj;shs' (i), (ii) yd (iii) wkqfldgia i|yd ms<sfj<ska 7%, 2% 

iy 4%l myiq;djla fmkajd we;' fuh zzc, iïmdokhZZ úIh fldgi yd ne÷Kq .eg¨jls' 

kHdhd;aul ±kqu m%dfhda.slj Ndú;fha yelshdj" .Kkh lsÍï yd wod< l=i,;djh" msßlaik 

.eg¨jla jk fuhg wfmaCIlhska nyq;rhla ksjerÈj ms<s;=re iemhSug wfmdfydi;a ù ;sìK' 

fujeks .eg¨j, § ksjerÈ iólrK Ndú;h" mshjr iys; ksjerÈ wdfoaYh iy wjidkfha 

tall ksjerÈj ±laùu hk lreKq ms<sn| j bf.kqï-b.ekaùï ls%hdj,sfha § wjOdrKh lrñka 

idlÉPd lsÍu l< hq;= h' wu;rj c, iïmdokh wdY%s; .Kkh lsÍïj, § uQ,sl isoaOdka;hka 

ms<sn| wjfndaOhla ksjerÈj ,nd §fuka ixLHd jeghSu ms<sn| j isiqka ;=< mj;sk wkjYH 

mqreÿ bj;a l< yels h' ^Wod( Èk 7.6 hkak Èk 8la f,i jeghSu l< fkdyels nj isiqka 

wjfndaOfhka jgyd .ekSug wjia:dj ie,eiaúh hq;= h'&

10 m%Yakh

10. (a) my; rEm igyfkys olajd we;s N=ñfhys j¾.M,h ;s%fldaKlrKh (triangulation) l%uh u.ska 

.Kkh lrkak' 

 

 

 

 

A  ;%sfldaKfha j¾.M,h  = 
1

2
× 30 × 29   =   435  ^,l=Kq 08hs&

B  ;%sfldaKfha j¾.M,h  = 
1

2
× 30 × 29   =   435  ^,l=Kq 08hs&

C  ;%sfldaKfha j¾.M,h  = 
1

2
× 20 × 20   =   200  ^,l=Kq 08hs&

uqΩ¿ bvfï j¾.M,h 435 + 435 + 200 = 1070

^p;=ri% Ndú;fhka o j¾.M,h fidhd we;akï ,l=Kq fokak'&  ^,l=Kq 06hs&
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(b) miq wiajkq wju lsÍu i|yd blaukska krla jk wdydr weiqreï lsÍfï § .; hq;= ls%hdud¾. 

meyeÈ,s lrkak'     

miq wiajkq ydks hkq wiajkq fk,Sfï isg mdßfNda.slhd w;g m;aùu f;la l%shdj,sfha tla tla 

mshjf¾ § isÿ≥jk m%udKd;aul yd .=Kd;aul ydkshhs'  

      ^ye¢kaùu( ,l=Kq 05hs& 

01.  frda." m<sfndaO ydks" fN!;sl ydks isÿ≥ù we;s wiajkq bj;a lsÍu 

02.  fhda.H weiqreï øjH f;dard .ekSu 

03. wiajkq fY%AKs .;lr weisÍu ^mßK; nj" m%udKh& 

04. weiqreu ;=< muK fkdblaujd weisÍu 

05. tla weiqreula ;=< wiajkq j¾. lSmhla weiqreï fkdlsÍu 

06.  msßisÿ≥weiqreï øjH Ndú; lsÍu

07. iqÿiq kùk weiqreï l%uhla f;dard .ekSu

08. ÔjdKqyß; mßirh ;;a;aj hgf;a weiqreï lsÍu

09.  weiqreïlrKh yd iïnkaO mqoa.,hkaf.a iajia:;dj mj;ajd .ekSu

10.  Tlaiscka jdhqj yd c, jdIam Wrd.kakd øjH wiqrk ;=<g fh§u 

11.  ;e,Sï jeks ydks wju lsÍug weiqreï w;rg" iDcqf*daï" Cushion partitions, lvodis wdÈh 

fh§u' 

12. iqÿiq WIAK;aj ;;a;aj hgf;a weiqreï lsÍu 

 ^lreKq 05la kï lsÍu 5 × 1 = 05hs&

     ^lreKq 05la úia;r lsÍu 5 × 4 = 20hs&

(c) bkaøSh f.dapr we.hSfï § fhdod .; yels mÍCIK úia;r lrkak'     

bkaøSh f.dapr;dj hkq ñksidf.a mxfÉkaøshhka weiqßka ,nd .kakd ixfõok Wmfhda.S 

lr.ksñka wdydrhl wvx.= .=Kdx. iy tys iajNdjh ms<snoj ks.ukj,g t<öfï l%ufõohhs'  

    ^ye¢kaùu( ,l=Kq 06hs& 

mÍCIK wdldr folls' 

01. wdydr øjH ioyd mdßfNda.slhdf.a leue;a;" wlue;a; ;SrKh lrk mÍCIK $fyfvdksla 

j¾.fha mÍCIK 

   Wod (-  Preference 

             Acceptance

 fuys § leue;a; m%ldY lsÍug 1 - 5 / 9 olajd mßudKhla fhdod f.k we.hsul fhfoa'           

     

02.  bkaøSh f.dapr mÍCIK isÿ lrk mqoa.,hdf.a bkaøsh f.dapr;dj wkqj ksIamdokfha 

.=Kdx.j, we;s fjkialï ;SrKh lrk mÍCIK $ Descriptive  analysis tests 

 Wod (-  hq.au ixikaokd;aul mÍCIK (paired comparision test)  " 

             úfõpkh mokï jQ mßCIK (Discrimination test)

 ^lreKq 02la kï lsÍu 2 × 3 = 06hs&

     ^lreKq 02la úia;r lsÍu 2 × 9 = 18hs&
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10 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

  

10 m%Yakhg ms<s;=re imhd we;af;a 

wfmaCIlhskaf.ka 50%la mu◊Ks' fuu m%Yakh 

i|yd ,l=Kq 90la ysñ fõ'  

bka ,l=Kq  00 -  23  m%dka;rfha 52%la o"

  ,l=Kq  24 -  45  m%dka;rfha 38%la  o"

  ,l=Kq  46 -  68  m%dka;rfha 10%la  o"

     ,l=Kq  69 -   90  m%dka;rfha 0%la  o" 

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

,l=Kq 69 fyda Bg jeäfhka ,nd.;a msßi 0%la 

jk w;r ,l=Kq 23 fyda Bg wvqfjka ,nd.;a 

msßi 52%ls' tfuka u wfmaCIlhskaf.ka 

90%la u 45g wvqfjka ,l=Kq ,nd f.k we;' 

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

00-23

55%
24-45

30%

46-68

13%

69-90

2%

      

  

³ 10 jk m%Yakfha fldgia 03la we;s 

w;r" iuia; myiq;dj 26.33%ls' tu 

myiq;djg jvd wvq fldgia .Kk 

01ls' fuu m%Yakfha wmyiq u fldgi 

ù we;af;a (c) jk w;r tys myiq;dj 

13%ls' myiq u fldgi ù we;af;a (a) 

jk w;r tys myiq;dj 38%ls'

10 m%Yakfha fldgiaj, myiq;dj  

10  m%Yakfhys fldgia 

m
y
i
q;
dj

  

13%

28%

38%
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(a) (b) (c)

10
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fuu m%Yakh ie,l+ úg wfmaCIlhkaf.ka 52%la u ,l=Kq 00 - 23 m%dka;rhla ;=< isáhs' 

wfmaCIlhskaf.ka 77%la u fuu m%Yakh f;dardf.k we;s w;r" iuia; myiq;dj 26.33%la 

jeks wju w.hls'  

10 (a) fldgfia myiq;dj 38%ls' fuh ;s%fldaKlrKh u.ska N+ñhl j¾.M,h .Kkh lsÍug 

wod< .eg¨jls' fuys § isiqka nyq;rhla fuu .eg¨j ;,fïi ñks;hg wod< ;s%fldaKlrKh 

f,i jrojd jgyd .ekSu ksid th f;dard .ekSfuka je<lS ;snqKq w;r m%Yakh f;dard.;a; o 

tys (a) fldgig ms<s;=re ,sùu isÿ fkdlr ;snQ wjia:d nyq,j olakg ,enq◊Ks' tneúka b;du;a 

ir, .Kkh lsÍula mej;sh o myiq;dj wvq w.hla ù we;' bf.kqï-b.ekaùï ls%%hdj,sfha § 

isiqka .eg¨ jrojd jgyd.kakd fujeks wjia:d ms<sn| j Tjqkag meyeÈ,s l< hq;= w;r m%Yakh 

iïmQ¾Kfhka lshjd wjfndaO lr .ekSug isiqka fhduq l< hq;= h' 

10 (b) fldgfia myiq;dj 28%ls' fuh blaukska krla jk wdydrj, miq wiajkq ydks wju lsÍu 

ms<sn|j jQ m%Yakhls' fuys § wfmaCIlhkaf.ka ms<s;=re f,i n,dfmdfrd;a;= jQfha blaukska 

krla jk wdydrj,g wod< jQ weiqreï ls%hdud¾. ms<sn|jhs' kuq;a wfmaCIlhska fmdoqfõ ish¨ u 

wdydr j¾.j,g wod<j weiqreï ls%hdud¾. olajñka .eg¨jg ms<s;=re imhd ;sîu ksid ,l=Kq 

wysñ ù ;snq◊Ks' tneúka m%Yakhla fyd¢ka lshjd tys uQ,sl yrh ksjerÈj wjfndaO lr .ksñka 

wod< jQ ms<s;=r muKla iemhSu i|yd isiqka fhduq l< hq;= h' fï i|yd wjeis l=i,;djh isiqka 

úiska ksrka;r wNHdi ;=<ska m%.=K lsÍu yryd ,nd .; hq;= h' 

10 (c) fldgfia myiq;dj 13%ls' th m%Yakfha iuia; myiq;djg jvd b;d wvq w.hls' tneúka 

fuu fldgi 10 jk m%Yakfha wmyiqu fldgi ù we;' fuu .eg¨fjka bkaøSh f.dapr;dj 

we.hSfï § fhdod .kakd mÍCIK ms<sn|j úuihs' fuu .eg¨j,g wod< úIh lreKq 

ms<sn| j wfmaCIlhskag we;s wkjfndaOh ksid thg wod< ksjerÈ ms<s;=r iemhSug

fkdyels ù ;snq◊Ks' bf.kqï-b.ekaùï ls%hdj,sfha § bkaøSh f.dapr;dj we.hSug fhdod .kakd 

mÍCIK ms<sn| j lreKq ksisf,i f.dkq lsÍu l< hq;= w;r isiqka úiska mßYS,k .%ka:" 

wka;¾cd,h jeks l%u Ndú;fhka wu;r lreKq fidhdf.k ±kqu jeä ÈhqKq lr.ekSu o isÿ 

l< hq;= h'              
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2'2'3 ˚˚  m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd ( 
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 A fldgfiys wksjd¾h jHQy.; m%Yak y;r w;ßka" jeä u myiq;djla fmkajd we;af;a 

y;rjk m%Yakhg h'

 B fldgfia rpkd m%Yak w;ßka jeä u myiq;dj" tkï 26%l m%;sY;hla fmkajkafka 

miajk iy oyjk m%Yakj,g h' B fldgiska jeä u wfmaCIlhka m%;sY;hla f;dard f.k we;s 

m%Yakh jkafka miajk m%Yakhhs' 18%l wvq u myiq;djla wgjk m%Yakh i|yd fmkajd we;s w;r 

68%l wfmaCIl m%udKhla m%Yakh f;dard f.k we;'  

 miajk m%Yakh jeä u whÿïlrejka msßila f;dardf.k we;af;a th neÆ ne,aug ir, hehs 

Tjqka wkqudk l< ksid úh yels jqj o" ms<s;=re iemhSfï § Tjqka ksjerÈ úIh lreKq wjfndaOhlska 

hqla;j Ndú;d fkdlsÍu;a" lreKq úia;r lsÍu m%udKj;a fkdùu;a ksid m%Yakfha myiq;dj wvq ù 

we;' 

 isiqka jeämqr ÿ¾j,;djla fmkajk tall flfrys jeä wjOdkhla fhduq lrñka 

bf.kqï-b.ekaùï ls%hdj,sh ixj¾Okh lr .ekSfuka o" ms<s;=re ,sùfï wNHdij, isiqka fhdojd 

ms<s;=re idlÉPd lr" isiqka ms<s;=re ,sùfï § lrk ,o jerÈ wvqmdvq fmkajd §fuka o" iïu; lreKq 

,sùug isiqka mqyqKq lrùfuka o ffcjmoaO;s ;dCIK úIhfhys idOk uÜgu by< kexúh yel'

 iuia;hla jYfhka .;al< isiqka úIh lreKq mdvï lr .ekSug muKla mqreÿ ù we;s 

nj;a" b.eka jQ ud;Dldjg wod<j muKla ms<s;=re iemhSug fm<fUk nj;a fmfka' kuq;a bf.k 

.kakd úIh lreKq wjYH mßÈ yiqrejñka ie,iqï iy.;j ms<s;=re ,sùfï ksmqK;djh nyq;rhla 

wfmaCIlhska ,nd fkd;snq◊Ks' ;j o ,nd.;a úIhdkqnoaO ±kqu m%fhdackhg .ksñka ;¾ldkql+,j 

ms<s;=re f.dvkxjd .ekSfï yelshdj wfmaCIlhka ;=< uo nj meyeÈ,s fõ' úIhdkqnoaO ±kqu 

fCIa;%fha § fhdod .; yels wdldrh ms<sn| j isiqkag wjfndaOhla ,nd Èh hq;= h' m%dfhda.sl 

ls%hdldrlï wdY%s;j jk rpkd m%Yak o rpkd m%Yak m;%fha we;=<;a úh yels neúka" m%dfhda.sl 

ls%hdldrlï ksjerÈj jd¾;d lsÍu flfrys wfmaCIhkaf.a wjOdkh fhduq l< hq;= h'    

20%
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2'3  m%dfhda.sl mÍCIKh i|yd isiqkaf.a idOkh ms<sn| ksÍCIK" ks.uk yd fhdackd (

   2'3'1   m%dfhda.sl mÍCIK jHQyh

   

ld,h meh 02hs'

fuu mÍCIKh A yd B f,i fldgia follska iukaú; h' 

A fldgi  (-   fuu fldgi i|yd meh 01l ld,hla ysñ jk w;r" m%Yak 30lska iukaú; 

ia:dkSh mÍCIKhla (Spot test) f,i meje;afõ' tla m%Yakhlg ms<s;=re 

iemhSug ñks;a;= 02l ld,hla ,efí' ;j o tla m%Yakhla i`oyd ,l=Kq 05 

ne.ska fuu fldgi i|yd ,l=Kq 150la ysñ fõ'

B fldgi  (-  fuu fldgi i|yd o meh 01l ld,hla ysñjk w;r" fuh B - 1 fldgi 

iy B - 2  fldgi f,i fldgia follska iukaú; fõ' fuys § imhd we;s 

B - 1 fldgiska tla ls%hdldrlula o B - 2 fldgiska tla ls%hdldrlula o 

jYfhka ls%hdldrlï 02la wfmaCIlhd úiska isÿ≥lr" úuid we;s m%Yakj,g 

ms<s;=re iemhsh hq;= h' fuu fldgfiys tla ls%hdldrlulg ,l=Kq 75 

ne.ska B fldgi i|yd ,l=Kq 150ls' 

wjika ,l=K .Kkh lsÍu  (-

 A fldgi  = 150

 B fldgi  = 150

 wjika ,l=K = 300  ÷ 3     =  100
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2'3'2 m%dfhda.sl mÍCIKh - A fldgi ^ia:dkSh mÍCIKh& m%Yak iy ms<s;=re ( 

m%dfhda.sl mÍCIKh - A fldgi - ia:dkSh mÍCIKh 

² imhd we;s ia:dkSh kso¾Ylh $ kso¾Yl weiqßka my; i|yka m%Yakj,g imhd we;s ;s;a bß u; ms<s;=re 

imhkak' 

ia:dkh 1

(i)   rEmdkq úoHd;aul ,CIK mokï lrf.k A, B yd C kso¾Ylj,g wod< j,ame<eá ldKavh ,shkak'

kso¾Ylh   j,ame<eá ldKavh    

A ;DK   ^,l=Kq 01hs&

B   mka  ^,l=Kq 01hs&

C   m<,a m;%   ^,l=Kq 01hs&

(ii)    D kso¾Ylh md,kh lsÍug wmyiq j,ame<eáhla f,i ie,flkafka wehs@  

nyqjd¾Isl ùu   ^,l=Kq 01hs&

(iii)   D kso¾Ylh md,kh lsÍug iqÿiq j,a u¾ok l%uhla ,shkak' 

ixia:dksl j,a kdYl fh§u   ^,l=Kq 01hs&

ia:dkh 2 

(i)    § we;s kso¾Ylfha f.da;%h i|yka lrkak'   

f,msfvdmafgrd    ^,l=Kq 01hs&

(ii)    fuu kso¾Ylfha olajd we;s lDñhdf.a Ôjk pl%fha" Ydlhg ydks l< yels wjêh i|yka lrkak'   

lSg$ o<Uq wjia:dj    ^,l=Kq 02hs&

(iii)   kso¾Ylfha olajd we;s lDñhdf.a by; i|yka l< wjêfha olakg we;s uqL fldgia wdldr kï lrkak'   

ymdlk    ^,l=Kq 02hs&

ia:dkh 3

(i)   kso¾Ylfha olakg ,efnk frda.fha frda.ldrlhdf.a j¾.h (type of caual organism) i|yka 

lrkak' 

jhsria     ^,l=Kq 01hs&

(ii)    fuu frda.h md,kh lsÍu i|yd iq,nj fhdod .kakd l%u folla i|yka lrkak'     

1.  .,jd ms<siaiSu$ mig hg lsÍu     ^,l=Kq 02hs&

2.  jdylhd md,kh lsÍu     ^,l=Kq 02hs&
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ia:dkh 4

(i)   fok ,o kso¾Ylj, m%pdrl jHQy wdldrh i|yka lrkak'  

kso¾Ylh   m%pdrl jHQy wdldrh     

A rhsfidau $ N=.; l|ka    ^,l=Kq 01hs&

B   m;% fldgia  ^,l=Kq 01hs&

C   fudfrhshka $ fudfghshka    ^,l=Kq 01hs&

D   Odjl   ^,l=Kq 01hs&

E   n,an    ^,l=Kq 01hs&

ia:dkh 5

(i)    kso¾Yl B, C, D yd E w;=frka" A kso¾Ylh iu. noaO lsÍug fhda.H kso¾Ylh f;dard i|yka 

lrkak'     

D $ w¾O ldIaGÍh l| iys; w;= lene,a,la      ^,l=Kq 02hs&

(ii)    b;sß tla tla kso¾Ylhla f;dard fkd.ekSug fya;=j ne.ska i|yka lrkak'     

kso¾Ylh   fya;=j      

B l| muKg jvd fudard ;sîu     ^,l=Kq 01hs&

C   l| wjYH ;rug fudard fkd;sîu  ^,l=Kq 01hs&

E   fjk;a Ydl úfYaIhla ùu     ^,l=Kq 01hs&

ia:dkh 6

(i)   § we;s kso¾Ylhla n÷ka ñY%Khla i|yd fhdod .ekSfï m%Odk jeo.;alu i|yka lrkak'   

kso¾Ylh   jeo.;alu      

A udOHfha jd;kh ÈhqKq lsÍu     ^,l=Kq 01hs&

B   fmdaIl ,nd §u   ^,l=Kq 01hs&

C   f;;ukh r|jd .ekSu     ^,l=Kq 01hs&

D   c,jykh    ^,l=Kq 01hs&

E   iújr;dj jeä lsÍu$ fmdaIl ,nd §u     ^,l=Kq 01hs&

ia:dkh 7

(i)    Tnf.a f;dard .ekSug fya;=jla o iys;j" my; i|yka tla tla ldKavhla i|yd iqÿiq kso¾Ylhla 

ne.ska f;dard i|yka lrkak' 

ldKavh kso¾Ylh f;dard .ekSug fya;=j 

f.;=< ;nk Ydl A l=vd me<hla ùu $ fijKg Tfrd;a;= §u 
^,l=Kq 02hs&

jeá i|yd fhdod .kakd 

Ydl 
B

>k m÷rla f,i jeãu $ m;% l=vd ùu $ 

mqyqKq lsÍug myiq ùu ^,l=Kq 02hs&

(i)    fïi w,xlrKh i|yd fhda.H kso¾Ylhla f;dard i|yka lrkak'     
 C      ^,l=Kq 01hs&
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ia:dkh 8

(i)    § we;s kso¾Yl w;=frka jdKs◊c f,i c,frdams; j.dfõ § j.d lrk kso¾Ylh i|yka lrkak'     

C     ^,l=Kq 03hs&

(ii) wfkl=;a kso¾Yl" c,frdams; j.dfõ § jd◊Kscj j.d lsÍug fhdod fkd.ekSug fya;=jla i|yka 

lrkak'     

wd¾Ól jákdlñka wvq ùu      ^,l=Kq 02hs&

ia:dkh 9

(i)    fok ,o kso¾Yl Ndú; lrñka ksmoúh yels úúOdx.SlrKh lrk ,o wdydr ksIamdokh kï 

lrkak'      

uia fnda, (meat Ball)       ^,l=Kq 02hs&

(ii)    tu ksIamdokh i|yd fhdod .; hq;= ñY%Kfha wvx.= úh hq;= uia m%udKh m%;sY;hla f,i i|yka 

lrkak'      

60-65%       ^,l=Kq 01hs&

(iii)    by; ksIamdÈ;fha ksIamdok ls%hdj,sfha § mj;ajd .; hq;= msiqï WIaK;ajh iy msiqï ld,h i|yka 

lrkak'      

msiqï WIaK;ajh ( 75 Cº ^,l=Kq 01hs&

msiqï ld,h      ( úkdä 10   ^,l=Kq 01hs&

ia:dkh 10

(i)    rEmigyfka A, B iy C f,i ,l=Kq lr we;s c, uÜgï w;=frka" WmlrKh r;a lsÍug m%:u 

msrúh hq;= ksjerÈ c, uÜgu i|yka lrkak'   

C        ^,l=Kq 01hs&

(ii)    wdrCIdj ms<sn|j ie,lSfï § WmlrKfha D iy E f,i f,an,a lr we;s fldgiaj, jeo.;alu 

i|yka lrkak'       

fldgi    jeo.;alu       

D mSvkh md,kh lsÍu      ^,l=Kq 02hs&

E   we;=<; mSvkh ±k.; yels ùu      ^,l=Kq 02hs&
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ia:dkh 11

(i)   § we;s kso¾Yl fhdod .kq ,nk jdß moaO;sh kï lrkak'  

ìxÿuh c, iïmdok moaO;sh       ^,l=Kq 01hs&

(ii)    fuu kso¾Ylh Ndú; lrñka ukskq ,nk m%Odk mrdñ;sh i|yka lrkak' 

kso¾Ylh ku  Ndú;h 

B tkaâ lema 
md¾Yaúl k<hl tl wka;hla jid ;eîu$ újD; 

fl<jr jeiSug ^,l=Kq 02hs&

C í,Ekalska ma,.a 
úfudaplhla bj;a l< úg md¾Yaúl k<fha we;s jk 

isÿr jeiSug   ^,l=Kq 02hs&

ia:dkh 12

(i)    fok ,o kso¾Yl Ndú;fhka ks¾Kh l< yels mdxY= mrdñ;sh i|yka lrkak'      

mdxY= jhkh       ^,l=Kq 01hs&

(ii)    by; mdxY= mrdñ;sh ks¾Kh lsÍug wjYH jkakd jQ ridhks; øjH folla i|yka fldg tajdfha 

ld¾hh i|yka lrkak'  

ku  Ndú;h 

le,a.ka ^fidaähï fylaidfugd 

fmdiafmaÜ&  
mia wxY= fjka lsÍu  

^,l=Kq 02hs&

yhsv%cka fmfrdlaihsâ$ tauhs,a 

we,afldfyd,a 
ldnksl øjH úfhdackh $ fmK bj;a lsÍu    

^,l=Kq 02hs&

ia:dkh 13

(i)    fok ,o kso¾Yl w;=frka idfmaCI wd¾ø;dj ks¾Kh lsÍu i|yd wjYH jk kso¾Yl folla kï 

lrkak'       

idfmaCI wd¾ø;d j.=j fyda A  ^,l=Kq 02hs&

f;;a yd úh<s n,an WIaK;ajudkh fyda B   ^,l=Kq 02hs&

(ii)    b;sß kso¾Ylh Ndú; lrñka ueksh yels ld,.=◊Ksl mrdñ;sh i|yka lrkak'       

^ffoksl& Wmßu yd wju WIaK;ajh        ^,l=Kq 01hs&
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ia:dkh 14

(i)    fld,sfmda¾ï nelaàßhd ;yjqre lsÍfï mÍCIKfha § Ndú; jk" § we;s kso¾Ylj, kï i|yka 

lrkak'   

A McCartney fnda;,h $ hqksj¾i,a fnda;,h       ^,l=Kq 01hs&

B   mÍCIK k<h       ^,l=Kq 01hs&

C   Durham's tube ^v¾yeï k<h&        ^,l=Kq 01hs&

(ii)    fld,sfmda¾ï nelaàßhd ;yjqre lsÍfï §" kso¾Yl A iy C j, Ndú;h i|yka lrkak'        

A nelaàßhd j¾Okh i|yd udOH r|jd .ekSu       ^,l=Kq 01hs&

C   jdhq ksIamdokh wkdjrKh lr .ekSu       ^,l=Kq 01hs&

ia:dkh 15

(i)    kso¾Ylh kï lrkak'        

ì%laia ógrh $ yEkaâ ßm%elafgda ógrh         ^,l=Kq 01hs&

(ii)    kso¾Ylfha m%dfhda.sl Ndú;h i|yka lrkak'        

øjH >k øjH m%udKh ks¾Kh lsÍu         ^,l=Kq 02hs&

  (iii)    fuu kso¾Ylh Ndú;fha iSud folla i|yka lrkak'     

1.  WIaK;ajh wkqj mdGdxlh fjkia ùu      ^,l=Kq 01hs&

2.  wêl idkaøKhlska hq;a idïm, ueksh fkdyels ùu       ^,l=Kq 01hs&

ia:dkh 16

(i)    § we;s kso¾Yl w;=frka" wU ksheÈhl wdï,sl;dj ks¾Kh lsÍug wjYH jk kso¾Yl y;r i|yka 

lrkak'      

1.  0.1 M   NaOH ødjKh       

2.  jk iy fuda,        

3.  uia,ska frÈ lene,a,        

4.  50 ml ìhqfrÜgqj        ^,l=Kq 04hs&

(ii)    wUj, miq wiajkq .=Kd;auh .ek ie,lSfï § wdï,sl;dj ks¾Kh lsÍfï m%dfhda.sl jeo.;alu 

i|yka lrkak'         

mßK; o¾Ylhla f,i Ndú; lsÍu           ^,l=Kq 01hs&
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ia:dkh 17

(i)    fok ,o kso¾Yl w;=frka" oDV ^>k& fuda,s úiaflda;=j, jhkh jeä ÈhqKq l< yels ix>gl 

folla kï lr jhkh jeä ÈhqKq lsÍu i|yd tajdfha odhl;ajh i|yka lrkak'

 

ix>glh odhl;ajh

1. fílska mjqv¾ CO
2
 we;s lr jhkh ÈhqKq lsÍu 

2. .aÆfldaia isrma ir, iSks m%;sls%hdj u.ska jhkh ÈhqKq lsÍu 

 ^,l=Kq 04hs&

(ii)    oDV ̂ >k& fuda,s úiaflda;=j, wjika j¾Kh we;s ùug n,mdk ridhksl m%;sls%hdj i|yka lrkak'          

tkaihsóh fkdjk ÿUqre ùfï m%;sls%hdj $ leru,SlrKh            ^,l=Kq 01hs&

 

ia:dkh 18

(i)    § we;s kso¾Yl w;=frka" W÷ka úh<Sfï l%uh u.ska wdydr idïm,hl f;;uk m%udKh ks¾Kh 

lsÍfï § Ndú; l< hq;= WmlrK ;=kla kï lrkak'       

1.  jk iy fuda, $ B       ^,l=Kq 01hs&

2.  fvisflagrh $ D       ^,l=Kq 01hs&

3.  úoHq;a ;=,dj $ E        ^,l=Kq 01hs&

 (ii)     f;dard.;a WmlrK w;=frka ´kEu folla Ndú;fha wruqK i|yka lrkak'     

1.  B -  idïm,h b;d l=vd fldgiaj,g leãu       ^,l=Kq 01hs&

2.  D -  c, jdIam rys; ;;a;aj hgf;a isis,a lsÍu 

 E  - ksrjoHj wjidk .Kkh i|yd mdGdxl ,nd .ekSu        ^,l=Kq 01hs&

ia:dkh 19

(i)    § we;s kso¾Yl w;=frka" lsß idïm,hl uqΩ¿ >k øjH m%udKh ks¾Kh lsÍfï § Ndú; jk kso¾Yl 

folla i|yka lrkak'        

1.  fmá%§is        ^,l=Kq 01hs&

2.  fvisflagrh  ^,l=Kq 01hs&

(ii)    by; i|yka l< kso¾Ylj,g wu;rj" lsß idïm,hl uqΩ¿ >k øjH m%udKh ks¾Kh lsÍug wjYH 

jk fjk;a WmlrK ^fuys § fkdue;s& ;=kla kï lrkak'      

1.  úoHq;a ;=,dj        ^,l=Kq 01hs&

2.  Wÿk          ^,l=Kq 01hs&

3.  c,;dmlh          ^,l=Kq 01hs&
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ia:dkh 20

(i)    § we;s wegjqu Ndú;fhka ueksh yels mdxY= mrdñ;sh i|yka lrkak'         

fCIa;% Odß;dj          ^,l=Kq 02hs&

(ii)    by; i|yka l< mdxY= mrdñ;sfha jeo.;alu i|yka lrkak'         

jdß c,iïmdok wjYH;djh $ mfia r|jd ;nd .; yels c, m%udKh uek .ekSu       ̂,l=Kq 01hs&

(iii)    § we;s wegjqu ;=< Ndú; l< hq;= mia ksheÈfha ;sìh hq;= ;;a;ajh l=ula úh hq;= o@         

ndOd fkdjQ mia ksheÈhla úh hq;= h'          ^,l=Kq 02hs&

ia:dkh 21

(i)    § we;s tla tla kso¾Ylfhka jd◊Kscuh jákdlula we;s ksIamdÈ;hla ,nd .ekSug fhdod .kakd 

iq,n l%uhla ne.ska i|yka lrkak'    

A yqud, wdijkh        ^,l=Kq 01hs&

B   iSÍu fyda mΩ¿ÿ lsÍu u.ska CISrh ,nd .ekSu        ^,l=Kq 01hs&

(ii)    § we;s tla tla kso¾Ylfhka ksiaidrKh lrkq ,nk ksIamdÈ;fha ku i|yka lrkak'         

A l=re÷ f;,a        ^,l=Kq 01hs&

C   mefmaka $ mefmd,a lsß        ^,l=Kq 01hs&

(iii)    B kso¾Ylfhka ,nd .kakd ksIamdÈ;fha m%Odk Ndú;h i|yka lrkak'          

tkaihsuhla f,i $ o;a fnfy;a ksIamdokh $ inka iy CId,l ksIamdokhg           ^,l=Kq 01hs&

ia:dkh 22

(i)    kso¾Ylh kï lrkak'         

we,svevh $ Alidade           ^,l=Kq 02hs&

(ii)    fuu kso¾Ylfha m%Odk Ndú;h i|yka lrkak'          

ÈYdk;sh ±k .ekSu       ^,l=Kq 03hs&

ia:dkh 23

(i)    § we;s kso¾Ylh kï lrkak'         

oDIaá p;=ri%h $ Optical square            ^,l=Kq 02hs&

(ii)    fuu kso¾Ylfha m%Odk Ndú;h i|yka lrkak'          

wkq,ïn ,nd .ekSu        ^,l=Kq 02hs&

(iii)    fuu kso¾Ylfha Ndú;hg wdfoaYlhla jYfhka fhdod .; yels l%uhla i|yka lrkak'          

ñkqï máh Ndú; lr oïje,a f¾Ldjg we;s ,ïnl ÿr uekSfuka           ^,l=Kq 01hs&
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ia:dkh 24

(i)    § we;s kso¾Ylh kï lrkak'         

u,aá ógrh             ^,l=Kq 02hs&

(ii)    fuu kso¾Ylh Ndú;fhka ,nd .; yels ñkqï ;=kla i|yka lrkak'       

1.  m%;sfrdaOh         ^,l=Kq 01hs&

2.  fjda,aàh;dj           ^,l=Kq 01hs&

3.  Odrdj           ^,l=Kq 01hs&

ia:dkh 25

(i)    § we;s kso¾Yl kï lrkak'    

A ;eá k.=,         ^,l=Kq 01hs&

B   fuda,afndaâ k.=,         ^,l=Kq 01hs&

C   fldl= k.=,         ^,l=Kq 01hs&

(ii)    m%d:ñl ìï ieliSfï § fhdod .kakd kso¾Ylhla kï lrkak'          

A / B   ^,l=Kq 01hs&

(iii)    oaú;shsl ìï ieliSfï § fhdod .kakd kso¾Ylhla kï lrkak' 

C            ^,l=Kq 01hs&

ia:dkh 26

(i)    § we;s kso¾Yl w;=frka Ôj jdhq ckkh i|yd jvd;a iqÿiq kso¾Ylh i|yka lr Tnf.a ms<s;=rg 

fya;=jla ,shkak' 

kso¾Ylh fya;=j 

wuq f.du $ A C / N wkqmd;h iqÿiq uÜgfï mej;Su  

 ^,l=Kq 02hs&

(ii)    § we;s kso¾Yl w;=frka Ôj jdhq ckkh i|yd kqiqÿiq kso¾Ylhla i|yka lr Tnf.a ms<s;=rg 

fya;=jla ,shkak' 

 

kso¾Ylh fya;=j 

C C / N wkqmd;h kqiqÿiq ùu ^by< uÜgul mej;Su&  

B Ôrlfha mdùu 

 ^,l=Kq 02hs&

(iii)    Ôj jdhq Ndú;fha mdßißl jdish l=ula o@           

jdhqf.da,hg ksoyia jk óf;aka wju lsÍu $ úl,am n,Yla;s m%Njhla ùu             ^,l=Kq 01hs&
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ia:dkh 27

(i)    kso¾Ylh kï lrkak'         

(D 400) g%dkaisiagrh             ^,l=Kq 01hs&

(ii)    fuu Wmdx.fha Ndú;hla ,shkak'           

iaúphla f,i $ Odrd j¾Olhla f,i         ^,l=Kq 02hs&

(iii)    mßm: rEm igykaj, fuu Wmdx.h ±laùu i|yd Ndú; jk ixfla;h w¢kak' 

             ^,l=Kq 02hs&

ia:dkh 28

(i)    § we;s kso¾Yl Ndú; jk j.d l%uh i|yka lrkak'          

Èh.; j.d moaO;shla              ^,l=Kq 01hs&

(ii)    fuu j.d l%ufha § fhdod .kq ,nk iq,n fmdaIl udOHh kï lrkak'           

we,anÜ ødjKh               ^,l=Kq 02hs&

(iii)    by; i|yka fmdaIl udOHfha ksrka;rfhka uek ne,sh hq;= ridhksl mrdñ;s fol fudkjd o@       

1.  pH          ^,l=Kq 01hs&

2.  EC / úoHq;a ikakdhl;dj            ^,l=Kq 01hs&

ia:dkh 29

(i)    § we;s kso¾Yl w;=frka" ks;r Ndú; jk ;K msÜgkshla ia:dmkh lsÍu i|yd iÿiq kso¾Ylh 

f;dard i|yka lrkak'           

B / fmd,a ;K (Buffalo grass)              ^,l=Kq 02hs&

(ii)    Tnf.a ms<s;=r i|yd fya;=jla i|yka lrkak'            

mE.Sug m%;sfrdaë ùu $ fmdf<dj u; je;sÍ jefvk j¾.hla ùu                ^,l=Kq 02hs&

(iii)    ;K msÜgkshla ia:dmkh lsÍu i|yd by; f;dard.;a kso¾Ylfha jvd;a iqÿiq frdamK øjH l=ula o@           

o`vq len,s                ^,l=Kq 01hs&
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ia:dkh 30

(i)    ij¾l%jqÜ ksIamdok ls%hdj,sfha §" § we;s kso¾Ylj, m%Odk ld¾hh i|yka lrkak'  

kso¾Ylh fya;=j 

A f.dajdj,ska c,h bj;a lsÍu $ CIqø Ôùkag iqÿiq udOH iemhSu   

B ilia lsÍug .kakd Ndckhla f,i 

C ks¾jdhq ;;a;aj iemhSug $ Ndckh uqød ;eîug  

D 
fjk;a CIqø Ôùka we;=¨ ùu je<elaùu $ ks¾jdhq ;;a;ajh ;yjqre 

lsÍu   

 

 ^,l=Kq 04hs&

(ii)    ij¾l%jqÜ ksIamdok ls%hdj,sfha § ksmojk ridhksl ixfhda.h kï lrkak'            

,elaála wï,h              ^,l=Kq 01hs&

 



- 77 -

w'fmd'i' ^W'fm<& ffcjmoaO;s ;dCIKfõoh we.hSï jd¾;dj 2017

2'3'3  m%dfhda.sl mÍCIKh - A fldgi ^ia:dkSh mÍCIKh&g ms<s;=re iemhSu ms<sn| iuia; 
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A fldgi - ia:dkSh mÍCIKh  

ia:dkSh mÍCIKh m%Yak m;%h ;=< úIh ks¾foaYhg wh;a mdvï ud,dj ;=<ska mdvï 18l m%Yak 

we;=<;a ù we;' tu mdvï my; mßÈ f.dkq fõ' 

       mdvu ^úIh fldgi&      m%Yak ixLHdj 

1'  c, úoHdj yd ld,.=Kh 01

2'  mi yd c,h  02

3'  ìï uekSu yd uÜgï .ekSu  02

4'  Ydl m%pdrKh  02

5'  miq wiajkq ;dCIKh  02

6'  wdydr ksIamdok i|yd wdydr wkqmd; ks¾Kh lsÍu  02

7'  bf,lafg%dksl ;dCIKh  02

8'  c,fha .=Kd;aulNdjh yd c, mú;%Kh  01

9'  c, Ndú; ld¾hCIu;dj  01

10' m<sfndaO md,kh 03

11'  i;a;aj ksIamdok ;dCIKfõoh 02

12'  .=Kd;aul wdydr ksIamdokh  01

13'  .=Kd;aul îc ksIamdokh i|yd ;jdka md,kh  01

14'  md,s; ;;a;aj hgf;a fnda. j.dj 03

15'  f.dúm< hdka;S%lrKh   01

16'  Ydl idr yd i%dj wdY%s; ksIamdok   01

17'  N+ñ w,xlrKh yd u,a j.dj  02

18'  n, Yla;sh we;=¨ .eg¨    01

uqΩ m%Yak ixLHdj  30

ia:dkSh mÍCIKh 7 - N+ñ w,xlrKhg wod< uDÿ wx. weiqßka wik ,o m%Yakhls' § ;snQQ Ydl 

kso¾Yl N+ñ w,xlrKfha § l=uk Ndú;hka i|yd fhdod .kafka o yd tfia f;dard .ekSug fya;= 

fï hgf;a úuid ;sì◊Ks' II fldgi hgf;a fïi w,xlrKhg iqÿiq Ydl úfYaIh úuid ;snq◊Ks' tu 

Ydlj,g" Ydlfha iajNdjh wkqj l=uk Ndú;hka N+ñ w,xlrKfha § iqÿiqq ±hs hkak wjfndaO lr 

.ekSug wfmaCIlhska nyq;rhlg fkdyelsj ;snq◊Ks' uDÿ wx.j, iajNdjh wkqj tajdfha Ndú;hka 

wOHhkfhka yd m%dfhda.sl mÍCIK ;=<ska isiqka w;am;a lr .; hq;= fõ'   

ia:dkSh mÍCIKh 8 fuu m%Yakh md,s; ;;a;aj hgf;a fnda. j.dj weiqßka wik ,o m%Yakhls' 

fuys § jd◊Ksc jYfhka jeo.;a jk c, frdams; j.d kso¾Ylh úuid isá w;r" § ;snQ wfkl=;a 

kso¾Yl jdKs◊c jYfhka j.d lsÍug fhdod fkd.ekSug fya;=jla wid ;snq◊Ks' zzjdKscZZ hk jpkhg 

nyq;rhla wfmaCIlhka wjOdkh fhduq fkdlsÍu ksid ksjerÈ kso¾Ylh f;dard .ekSug fkdyels ù 

;snq◊Ks' I fldgi tf,i wid¾:l jqj;a II fldgig id¾:lj ms<s;=re ,nd § ;snq◊Ks' c,frdams; j.dj 

úfYaIfhkau jd◊Ksc wruqKq uQQ,sl fldgf.k .=Kd;aulj yd m%udKd;aulj by< ksIamdokhla ,nd 

.ekSug ie,iqï lrk ,oaols' tuksid jd◊Ksc c,frdams; j.dj i|yd fhdod .kakd úúO fnda. j¾. 

ms<sn|j ksis wjfndaOhla isiqka ;=< ;sîu w;HdjYH fõ'      
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ia:dkSh mÍCIKh 9 - .=Kd;aul wdydr ksIamdokh hgf;a we;s wdydr úúOdx.SlrKh weiqßka wik 

,o m%Yakhls' fuu m%Yakfha I fldgig ksjerÈj wfmaCIlhska nyq;rhla ms<s;=re imhd ;snqK;a II 

yd III fldgiaj,g ms<s;=re iemhSfï § wfmaCIlhka nyq;rhla wid¾:l ù ;snq◊Ks' úúOdx.SlrKh 

lrk ,o wdydrh ieliqï ñY%Kfha ;sìh hq;= uia m%udKh m%;sY;hla f,i úuiQ II fldgig;a" 

tu ksIamdok ls%hdj,sfha § mj;ajd .; hq;= msiqï WIaK;aj" ld, mrdihka úuiQ III jk fldgig;a 

ms<s;=re iemhSfï § wfmaCIlhskaa wid¾:l ù ;snq◊Ks' ffioaOdka;sl lreKq yd m%dfhda.sl mÍCIKj, 

ksrka;r kshe,Sfuka ±kqu ,nd .ekSu u.ska by; wid¾:lùï wju lr .; yel'  

ia:dkSh mÍCIKh 14 - c,fha .=Kd;aulNdjh m%.=K lsÍfï ffcùh mrdñ;shla jk flda,sf*daï 

mßCIdj isÿ≥ lsÍfï § Ndú;hg .kakd kso¾Yl weiqßka wik ,o m%Yakhls' § we;s kso¾Yl 

y÷kdf.k tajdfhka lsysmhl Ndú;hka úuid ;sì◊Ks' nyq;rhla wfmaCIlhka ksjerÈj ms<s;=re 

imhd fkd;snq◊Ks' imhd ;snQ ms<s;=re wkqj meyeÈ,s jQfha wfmaCIlhka i;=j fuu ls%hdldrlu 

ms<sn| j we;s wjfndaOh b;d wju njhs' tuksid m%dfhda.sl ls%hdldrlïj, § ta i|yd Ndú;d jk 

øjH yd WmlrK ksjerÈj y÷kd .ekSu" tajdfha  Ndú;hka fuka u ls%hdldrlï ksjerÈj isÿ lrk 

wdldrh ms<sn|j o meyeÈ,s wjfndaOhla isiqka ,nd .; hq;= fõ'      

ia:dkSh mÍCIKh 17 - wdydr ksIamdokhla i|yd wuqøjH wkqmd; ks¾Kh lsÍfï uQ,O¾u wdY%s;j 

bÈßm;a ù ;snq◊Ks' >kfuda,s úiaflda;=j, jhkh jeä ÈhqKq l, yels ix>gl folla § we;s kso¾Yl 

w;=ßka f;dard jhkh jeä ÈhqKq lsÍug tajdfha we;s odhl;ajh I fldgi hgf;a úuid ;snq◊Ks' 

nyq;rhla wfmaCIlhka I fldgig ksjerÈj ms<s;=re imhd fkd;snq◊Ks' m%dfhda.sl ls%hdldrlïj, § 

Ndú;d lrk øjH yd ix>gl fuka u tajdfha jeo.;alï yd Ndú; ms<sn|j o ksjerÈ wjfndaOhla 

isiqka ,nd .; hq;= h'  

ia:dkSh mÍCIKh 22 - ìï uekSï yd uÜgï .ekSu wdY%s;j ±kqu mÍCId lsÍu wfmaCIdfjka f.dvke`.+ 

m%Yakhls' wfmaCIlhskaf.ka fndfyda fofkl= kso¾Ylh ksjerÈj y÷kd .ekSug wfmdfydi;a ù 

;snq◊Ks' ìï uekSfï § Ndú; jk WmlrK ms<sn|j;a tajdfha m%dfhda.sl Ndú;dj ms<sn|j;a" kHdhd;aul 

±kqu m%udKj;a fkdùu;a olakg ,enq◊Ks' iuyr wfmaCIlhkaa kso¾Ylh y÷kd .ekSug iu;a jQ 

kuq;a" tys m%Odk Ndú;h ksjerÈj m%ldY lsÍug wfmdfydi;a ù ;snq◊Ks' úúO WmlrK yd tajdfha 

Ndú;hka ms<sn| j bf.kqï ls%hdj,sfha § wjOdkh fhduq lsÍu fujka wjia:dj, § ms<s;=re iemhSug 

b;d jeo.;a jk nj fuhska fmkS hhs'  

ia:dkSh mÍCIKh 23 - fuu m%Yakh o ìï uekSï yd uÜgï .ekSu tallh wdY%s;j f.dvke`.S 

we;' kso¾Ylh ksjerÈ j y÷kd .ekSug yelshdj ,eî ;snqfKa b;du;a iqΩ¿ wfmaCIlhska msßils' 

;j o WmlrKfha m%dfhda.sl Ndú;h ms<sn| wfmaCIlhskaf.a wjfndaOh b;d ÿ¾j, nj meyeÈ,s 

jQ w;r" m%dfhda.sl mÍCIKj, § tla tla WmlrKj, ld¾hhka ksrjq,a j yd ksis mßÈ wjfndaO 

lr .ekSfï jeo.;alu isiqka úiska wjfndaO lr.; hq;= h' tfiau kso¾Ylfha Ndú;hg iqÿiqq 

wdfoaYlhla ksjerÈj y÷kdf.k ;snqfKa b;du;a iqΩ¿ wfmaCIlhska msßils' oDIaá p;=ri%fha Ndú;h 

ms<sn| nyq;rhla isiqkag ksjerÈ wjfndaOhla fkdue;s nj meyeÈ,s fõ'
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ia:dkSh mÍCIKh 27 - bf,lafg%dksl ;dCIKh yd iïnkaO j ieliQ ia:dkSh mÍCIKhla fõ' 

fuu m%Yakh mßm:hla yd g%dkaisiagrhla iïnkaO lsÍfï ±kqu yd nef|a' fuu m%Yakhg ms<s;=re 

iemhSfï § jeä wfmaCIlhska msßila kso¾Ylh ksjerÈj y÷kd .ekSug wiu;a ù ;snq◊Ks' bf,lafg%dksl 

;dCIKh yd iïnkaO m%dfhda.sl ±kqu b;d ÿ¾j, uÜgul mj;sk nj meyeÈ,sj y÷kd .; 

yels h' g%dkaisiagrh y÷kd.;a wfmaCIlhskaa o tys Ndú;dj ksjerÈj ±laùug fyda ixfla;h ksjerÈj 

igyka lsÍug wfmdfydi;a ùu ;=<ska meyeÈ,s jkqfha kHdhsl lreKq ms<sn| j wfmaCIlhska ;=< 

ksrjq,a wjfndaOhla fkdue;s njhs' tfiau" g%dkaisiagr ixfla;h we| olajd ;snq fndfyda wfmaCIlhskaa 

th ksjerÈ f,i we£ug wiu;a ùu o y÷kd.; yels úh' bf,lafg%dksl úoHdj ms<sn| j isiqkaf.a 

ÿ¾j, wjfndaOh fuhska meyeÈ,s jk w;r" tjeks úIhh fCIa;% iïnkaOj jeä wjOdkhla fhduq 

lsÍfï jeo.;alu isiqkag wjOdrKh l< hq;= h' 
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2'3'4  m%dfhda.sl mÍCIKh - B fldgi 

m%dfhda.sl mÍCIKh - B fldgi

B - 1 yd B - 2 hk tla tla fldgiska tla m%dfhda.sl mÍCIKh ne.ska l< hq;= h' 

iEu m%dfhda.sl mÍCIKhl u Tn wkq.ukh l< mshjr ms<sfj<ska ,shd oelaúh hq;= h' 

B fldgi m%Odk fldgia 02lg fnfoa' tkï B
1
 fldgi iy B

2
 fldgi jYfhks'

Í  B
1
 fldgi

B
1  

m%dfhda.sl ls%hdldrlï fldgi CIqø m%pdrKh" WÉp;aj .Kkh lsÍu" meiapÍlrKh" îc 

m%;sldr lsÍu yd úkdlsß ksIamdokh hk úIh fldgia weiqßka ilid ;snq◊Ks' 

 

T1  -  CIqø m%pdrKhg mQ¾jlhla iQodkï lsÍu   

T2  -  ,CIH folla w;r WÉp;aj fjki .Kkh lsÍu  

T3  -  meiapÍlD; lsß fnda;,hla ieliSu   

T4  -  îc ksheÈ i|yd mQ¾j m%;sl¾u isÿ lsÍu    

T5  -  úkdlsß iE§u i|yd ñY%Kh iE§u     

  jYfhka mÍCIK myls'

Í  B
2
 fldgi

B
2  
m%dfhda.sl ls%hdldrlï fldgi noaO lsÍu" c,fha .=Kd;aul nj uekSu" c, iïmdokh" mfia 

>K;ajh fiùu yd bf,lafg%dksl mßm: ieliSu hk úIhh fldgia weiqßka ilid ;snq◊Ks' 

fuys§"   

T1  -  l+Coa`Co noaOhla isÿ lsÍu    

T2  -  úis;=re u;aiH j.djla i|yd c, idïm,hl fhda.H;dj uekSu   

T3  -  md¾Yaúl úisreï k< wdlD;shla tl,ia lsÍu    

T4  -  mia kshe¢hl oDYH >k;ajh yd iújr;dj fiùu     

T5  -  úoHq;a mßm:hla tl,ia lsÍu     jYfhka mÍCIK myls'
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2'3'5 m%dfhda.sl mÍCIKh i|yd ,l=Kq ,ndf.k we;s wdldrh (  

 

w'fmd'i'^W'fm<& úNd.h - 2017

66 - ffcjmoaO;s ;dCIKfõoh  - m%dfhda.sl m¯CIKh
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m%dfhda.sl mÍCIKhg wod< B fldgi m%Odk jYfhka fldgia 02lg fnfoa' tkï B
1
 yd B

2
 fldgi 

jYfhks' 

B
1
 fldgi

B
1  
m%dfhda.sl ls%hdldrlï fldgi CIqø m%pdrKh" WÉp;aj .Kkh lsÍu" meiapÍlrKh" îc m%;sldr 

lsÍu yd úkdlsß ksIamdokh hk úIh fldgia weiqßka ilid ;snq◊Ks'   

T1  -  CIqø m%pdrKhg mQ¾jlhla iQodkï lsÍu   

T2  -  ,CIH folla w;r WÉp;aj fjki .Kkh lsÍu  

T3  -  meiapÍlD; lsß fnda;,hla ieliSu   

T4  -  îc ksheÈ i|yd mQ¾j m%;sl¾u isÿ lsÍu    

T5  -  úkdlsß iE§u i|yd ñY%Kh iE§u    jYfhka mÍCIK myls'

fuu tla m%dfhda.sl mÍCIKhla i|yd ,l=Kq 75la ne.ska ysñ fõ' bka"

,l=Kq  00 - 00  mrdifha  2.6%la o"

,l=Kq  01 - 15  mrdifha  6.46%la o"

,l=Kq  16 - 30  mrdifha  16.44%la o"

,l=Kq  31 - 45  mrdifha  23.70%la o"

,l=Kq  46 - 60  mrdifha  29.96%la o"

,l=Kq  61 - 75  mrdifha  20.84%la o"  

    f,i whÿïlrejka úiska ,l=Kq ,nd f.k we;'

wju ,l=Kq uÜgu jQ ,l=Kq 0 ;=< whÿïlrejkaf.ka 2.6%la isák w;r" 20.84%la muK" by< u 

,l=Kq mrdih jk 61-75;a w;r /£ mj;S' nyq;rhla (29.96%l) ,ndf.k we;af;a ,l=Kq 46-60;a 

w;r mrdihhs'  

iuia;hla f,i .;a l<" B
1
 m%dfhda.sl mÍCIK fldgi i|yd whÿïlrejka ,nd .;a ,l=Kqj, 

uOHkHh wdikak jYfhka 42%la muK fõ' tu w.h 50%g jvd wvq w.hla .ekSug wdikak; u 

fya;=j úh yelafla tu mÍCIKj,ska T1 yd T2 mÍCIK úfYaIs; WmlrK Ndú;d lr úoHd.dr 

;=< isÿ lsÍug wjYH ùu;a T1 , T4 yd T5  mÍCIK ksYaÑ; mshjr rdYshlska hqla; fuka u tu mshjr 

wkqms<sfj<ska wkq.ukh l< hq;= tajd ùu;a h' 

mdi, ;=< m%dfhda.sl ls%hdldrlï isÿ≥lrk wjia:dj, § isiqka úiska tu mÍCIKj,g jeä 

wjOdkhla fhduq fkdlsÍu;a" ;ks ;ks j mÍCIK isÿ lr fkd;sîu;a" fuf,i ls%hdldrlï i|yd 

isiqka wju ,l=Kq ,nd .ekSug fya;= ù ;sfí' úoHd.dr WmlrK rys;j jqj o isÿ≥l< yels mÍCIK 

B1 fldgfiys wka;¾.;j ;sìhÈ;a wju ,l=Kq mrdih ;=< hï isiqka m%udKhla isàug fya;=j 

jkafka" tu isiqka lsisÿ whqrlska tu mÍCIKh m%dfhda.slj isÿ≥lsÍug W;aidyhla ord fkdue;s 

nj fyda b.ekaùï ls%hdj,sfha § úúO fya;+ka ksid tu mÍCIKh ms<sn| lsisÿ yqrejla ,nd fkdue;s 

ùu h'  
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B
2
 fldgi 

m%dfhda.sl mÍCIKhg wod< B fldgfiys" B
2
 Wmfldgi i|yd m%Odk jYfhka mdol ù ;snqfKa 

úoHd.drfhka ndysrj isÿ lrk ls%hdldrlï lsysmhls' tajd fufia h' 

T1  -  l+Coa`Co noaOhla isÿ lsÍu    

T2  -  úis;=re u;aiH j.djlg c, idïm,hl fhda.H;dj uekSu   

T3  -  md¾Yúl úisreï k< wdlD;shla tl,ia lsÍu    

T4  -  mia kshe¢hl oDYH >k;ajh yd iújr;dj fiùu     

T5  -  úoHq;a mßm:hla tl,ia lsÍu       jYfhka mÍCIK myls' 

fuu tla m%dfhda.sl mÍCIKhla i|yd ,l=Kq 75la ne.ska ysñ fõ' bka"

,l=Kq  00 - 00  mrdifha  3.20%la o"

,l=Kq  01 - 15  mrdifha  6.13%la o"

,l=Kq  16 - 30  mrdifha  14.91%la o"

,l=Kq  31 - 45  mrdifha  19.77%la o"

,l=Kq  46 - 60  mrdifha  26.03%la o"

,l=Kq  61 - 75  mrdifha  29.96%la o"  

    f,i whÿïlrejka úiska ,l=Kq ,nd f.k we;'

wju ,l=Kq uÜgu jQ ,l=Kq 0 ;=< wfmaCIlhskaf.ka 3.20%la isák w;r" nyq;rhla (29.96%la)

by< u ,l=Kq mrdih jk 61-75;a w;r /£ mj;S'  

iuia;hla f,i .;a l< B
2 
m%dfhda.sl mÍCIK fldgi i|yd wfmaCIlhska ,nd .;a ,l=Kqj, 

uOHkHh wdikak jYfhka 53%la muK fõ' th 53% jeks w.hla .ekSug wdikak;u fya;= úh 

yelafla úoHd.dr WmlrK ksjerÈ f,i Ndú;h ms<sn| j yqrejla fkdue;slu yd we;eï m%dfhda.sl 

mÍCIK wfmaCIlhska úiska ;ks ;ksj m%.=K fkdlsÍuhs' tfuka u mdi, ;=< m%dfhda.sl mÍCIK 

isÿ≥lrk wjia:dj, § isiqka úiska we;eï mÍCIK ms<sn| j jeä wjOdkhla fhduq fkdlsÍu;a tu 

mÍCIKj,g wod< uQ,sl isoaOdka; ms<sn| j jeä nr ;eîula isÿ fkdù ;sîu;a fuu ls%hdldrlï 

isÿ lsÍfï § wfmaCIlhska úiska wju ,l=Kq ,nd .ekSug fya;= ù ;sfí' 

m%dfhda.sl mÍCIK isÿ lsÍfï § ,nd § we;s ish¨ mÍCIKhka o tajdfha we;s iEu mshjrlau o tl 

fia jeo.;a jk w;r" ta i|yd Ndú;d lrk WmlrK ms<sn| yiqre l=i,;djh ukdj ,nd §u;a" 

isiqka tajd ksis mßÈ Wlyd .ekSu;a bf.kqï-b.ekaùï ls%hdj,sh ;=< § ixj¾Okh úh hq;= h' 
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2'3'6 m%dfhda.sl mÍCIKh - B
1
 fldgfiys m%Yak" flaj, we.hSï m;s%ld iy ms<s;=re iemhSu 

 ms<sn| iuia; ksÍlaIK" ks.uk yd fhdackd :
  

B - 1 fldgi

mÍCIKh B1 T1 (- § we;s kso¾Ylfha CIqø m%pdrKfha § fhdod .ekSu i|yd iqÿiqq mQ¾jlhla (explant) 

,ndf.k" tys u;=msg ÔjdkqyrK ls%hdj,sh isÿ lrkak'  

 

flaj, we.hSï m;%sldj 

mÍCIKh (- B1 T1

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq m%udKh 

1 Ydlfha wkjYH fldgia bj;a lsÍu 15

2 Ydlh Èhr inka fhdod fia§u 15

3
Y,H lemqï ;,hla (Surgical Blade) fhdod .ksñka mQ¾jlh 

(explant) fjka lr .ekSu 
15

4
mQ¾jlh (explant) 15% laf,dfrdlaia ødjKfha úkdä 10la 

.s,ajd ;eîu 
15

5
mQ¾jlh (explant) laf,dfrdlaia ñY%Kfhka bj;a lr wdi%%; 

c,fhka fia§u 
15

tl;=j 75

  

iqÿiqq ridhksl øjH Ndú;fhka CIqø m%pdrKh i|yd mQ¾jlhla iQodkï lsÍfï l=i,;dj uekSug 

ilia lrk ,o ls%hdldrluls' ksjerÈ mshjr wkqms<sfj<ska wkq.ukh lrñka mQ¾jlh ÔjdkqyrKh 

lsÍug wfmaCIlhska i;= m%dfhda.sl yelshdj fuys § uek n,k ,§' 

mQ¾jlh ms<sfh< lr.ekSu ms<sn| j ukd wjfndaOhla ;snqK o th ÔjdkqyrKh lsÍfï § ksis mshjr 

wkqms<sfj<ska wkq.ukh lsÍug fndfyda wfmaCIlhska wfmdfydi;a ùu meyeÈ,sj olakg ,enq◊Ks' 

úoHd.dr mÍCIK isÿ lsÍfï § ksis mßÈ WmlrK yeisrùug;a wkql%ñl mshjr ta wdldrfhkau 

wkq.ukh lsÍug;a isiqka ;=< l=i,;dj j¾Okh l< hq;= h'  
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mÍCIKh B1 T2 (- 

(i)  'B' yd 'C' ,CIHj, WÉp;ajh (elevation) uekSu i|yd .; hq;= ßá wdudk mdGdxl (Staff guage 

readings) i|yka lrkak' 

'B'  ..........................................................................................................................................................

'C'  ..........................................................................................................................................................

(ii)  'B' ,CIHh nxl= ,l=K (bench mark) f,i ie,l+ úg WmlrKfha Wi (height of the instrument) 

fldmuK o@

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

(iii)  'B' yd 'C' w;r WÉp;aj fjki .Kkh lrkak' 

flaj, we.hSï m;%sldj 

mÍCIKh (- B1 T2

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq m%udKh 

1
(i) 'B' ,CIHfha ßá wdudk mdGdxlh ,nd .ekSu

(ii) 'C' ,CIHfha ßá wdudk mdGdxlh ,nd .ekSu  

20

20

2 WmlrKfha Wi i|yka lsÍu 15

3 'B' yd 'C' ,CIHj, Wfiys fjki .Kkh lsÍu 20

tl;=j 75

,CIH folla w;r WÉp;aj fjki .Kkh lsÍfï l=i,;dj uekSug ilik ,o m%dfhda.sl 

ls%hdldrluls' iafÜähd WmlrKh ksis mßÈ Ndú; lsÍug yd mdGdxl lshùug fndfyda wfmaCIlhska 

;=< wjfndaOhla fkdue;s nj fmkS hhs'

m%dfhda.sl ls%hdldrlï isÿ lsÍfï § kHdhsl ±kqu wod< mßÈ .<md .ksñka ksjerÈ ls%hd ms<sfj< 

wkq.ukh lsÍug isiqka yqre úh hq;= h'

tfiau ,nd.kakd mdGdxl weiqßka ksjerÈj .Kkh lsÍï lsÍug wod< ffioaOdka;sl ±kqu fkdue;s 

nj meyeÈ,s úh'  
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mÍCIKh B1 T3 (- meiapÍlD; lsß fnda;,hla ilikak'  

flaj, we.hSï m;%sldj 

mÍCIKh (- B1 T3

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq m%udKh 

1 fmrkh fhdod .ksñka lsß idïm,h fmrd .ekSu 15

2 úkdä 5la lsß idïm,h W;=rjd .ekSu 15

3 50Cº olajd lsß idïm,h isis,a lsÍu 15

4
fïi yekaola Ndú;fhka fïo ia:rh bj;a lr .ekSu iy 

iSks tl;= lsÍu  
05

5 ñY%Kh fmrd .ekSu 05

6 fnda;,h ñY%Kfhka mqrjd uQäh iú lsÍu 05

7 fnda;,h 72Cº WIaK;ajfha úkdä 10-20l ld,hla r;a lsÍu 15

tl;=j 75

meiagÍlrKh lrk ,o idïm,hla ieliSu ms<sn| wfmaCIlhskaf.a l=i,;dj mßCId lsÍug ie,iqï 

lrk ,o ls%hdldrluls' 

fmrkh fhdod .ksñka lsß idïm,h fmrd .ekSug fndfyda wfmaCIlhska wjOdkh fhduq fkdl< 

w;r W;=rjd .;a lsß idïm,h isis,a lsÍfï § WIaK;ajh ms<sn| wjOdkh fhduq lsÍulska f;drj 

;u wNsu;h mßÈ isis,a ùug bv yßk ,È' tfiau iSks tl;= lsÍfuka miqj fmÍu;a wjidkfha uQäh 

iú lsÍfuka miqj fnda;,h r;a lsÍu;a fndfyda whÿïlrejkag u`.yeÍ ;snq◊Ks' 

iuia;hla jYfhka kHdhd;aul ±kqu m%dfhda.slj Ndú;d lsÍug isiqka wfmdfydi;a ù we;s nj 

meyeÈ,s úh'    
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mÍCIKh B1 T4 ( § we;s îc ksheÈ i|yd iqÿiqq mQ¾j m%;sl¾u isÿ lrkak' 

 

flaj, we.hSï m;%sldj 

mÍCIKh (- B1 T4

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq m%udKh 

1
foys$ fodvï îcj, fmd;a; bj;a lsÍu ^îchg ydks isÿ 

fkdjk fia'&  
20

2

(i) je,s lvodishla fhdod .ksñka oU, $ ishU,d îc iSÍu 

u.ska îcdjrKhg ydks lsÍu 

(ii) fojkqj oU< $ ishU,d îc c,fhka fm`.ùu 

10

10

3

(i) mefmd,a îc f.daks froaol fyda rΩ¿ frÈ lene,a,l oud 

tys fij, .;sh bj;a jk fia ñßlSu  

(ii) fij, .;sh bj;a jk f;la c,fhka fyd¢ka fidaod 

.ekSu 

10

10

4 nKavlald weg c,fha fm`.ùu 15

tl;=j 75

îc m%;sl¾u l%u ms<sn| j wfmaCIlhskaf.ka m%dfhda.sl ±kqu mßCId lsÍug ilia lrk ,o m%dfhda.sl 

ls%hdldrluls'

tla tla îcfha îcdjrKh ms<sn| j i,ld ne,Sfuka wk;=rej iqÿiqq îc m%;sl¾u l%uh f;dard.; hq;= 

jqj o fndfyda wfmaCIlhka ta ms<sn| j wvq wjOdkhla fhduq lsÍu olakg ,enq◊Ks' 

tfiau oU, $ ishU,d îc iy mefmd,a îc i|yd îcdjrKh bj;a lsÍu ksis mßÈ isÿ≥l< o îc 

c,fha fm`.ùu fyda c,fhka fidaod yeÍu nyq;rhla wfmaCIlhka úiska fkdi,ld yßk ,È' 

kHdhd;aul ±kqu ;snqK o m%dfhda.slj o th Ndú;d lsÍug isiqka ;u l=i,;dj j¾Okh lr .; 

hq;= nj fmfka' 
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mÍCIKh B1 T5 (-  § we;s øjH fhdod .ksñka úkdlsß iE§u i|yd wjYH ñY%Kfhka ñ',s' 200la ilikak'   

flaj, we.hSï m;%sldj 

mÍCIKh (- B1 T5

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq m%udKh 

1 fmd,a j;=r fmrd bka 200 ml îlrhlg uek .ekSu 10

2 iSks 25 g la uek f.k fmd,a j;=rg tla lr Èh lsÍu 10

3 ñY%Kh W;=rk f;la r;a lsÍu 15

4 ñY%Kh ldur WIaK;ajh f;la isis,a lsÍu 15

5 hSiaÜ tl;= lsÍu 15

6 ñY%Kh ma,diaála fnda;,hg oud uqød ;eîu 10

tl;=j 75

wdydr mßrCIKh úIhh tallh hgf;a tk úkdlsß ksIamdokh ms<sn| m%dfhda.sl ±kqu we.hSug 

ilia lrk ,o ls%hdldrluls'

mÍCIKh lsÍug fmr fmd,aj;=r fmrd uek .ekSu ms<sn| wjOdkh fhduq fkdlsÍu wfmaCIlhkaa 

;=< lemS fmkq◊Ks' tfiau nyq;rhla ñY%Khg hSiaÜ tl;=lsÍfï § ldur WIaK;ajh f;la isis,a lsÍu 

isÿ fkdl< nj fmksK' 

bf.kqï-b.ekaùï ls%hdj,sh ;=< § m%dfhda.sl ls%hdldrlï ms<sn| ±ä wjOdkhla yd tajd ;=< we;s 

kHdhd;aul lreKq ms<sn| j isiqkag ukdj wjOdrKh l< hq;= h'  
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2'3'7 m%dfhda.sl mÍCIKh - B
2
 fldgfiys m%Yak" flaj, we.hSï m;s%ld iy ms<s;=re iemhSu 

 ms<sn| iuia; ksÍlaIK" ks.uk yd fhdackd : 

B - 2 fldgi

mÍCIKh B2 T1 (-  l+`Coa`Co noaO l%uh fhdod .ksñka wkqch .%dylhg noaO lrkak'   

flaj, we.hSï m;%sldj 

mÍCIKh (- B2 T1

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq m%udKh 

1
.%dyl Ydlfha mdoia:dkfha isg 20-30 cm by<ska w.%ia: 

fldgi bj;a lsÍu 
10

2
noaO msyshla fhdod .ksñka w.%ia:h bj;a l< ia:dkfha 5 cm 

.eUqrg isria lemqula fh§u 
15

3

(i)    noaO lsÍu i|yd iqÿiqq w;= lene,a,la f;dard .ekSu 

(ii)   f;dard .;a w;= lene,af,ka 15-20 cm È. w.%ia: 

      fldgila fjka lr .ekSu 

(iii)  f;dard .;a w.%ia: fldgfia ish¨u m;% bj;a lsÍu 

(iv)  ;shqKq l+`Coa`Cohla wdldrhg wkqcfha mdoia:h lmd 

      .ekSu 

5

5

5

5

4 wkqch .%dylfha isria lemqu ;=<g we;=,a lsÍu 10

5
fmd,s;ska má fhdod .ksñka noaO ikaêfha my< isg by<g 

t;Su 
10

6 fmd,s;ska nE.hla fhdod .ksñka wkqch wdjrKh lsÍu 10

tl;=j 75

j¾Ol m%pdrKh úIh tallh yd ine¢ lD;%su j¾Ol m%pdrK l%uhla jk noaO lsÍu hgf;a" l+`Coa`Co 

noaOhla isÿ lsÍu ms<sn| j m%dfhda.sl ±kqu we.hSu i|yd ks¾udKh l< m%dfhda.sl ls%hdldrluls'

wfmaCIlhkaf.ka nyq;rhla fuu ls%hdldrlu id¾:lj isÿ lrk ,È' kuq;a we;eï wfmaCIlhka 

wkqch yd .%dylh f;dard .ekSu" noaOh isÿ l< miq ksjerÈj noaO máj,ska fj<Su jeks uQ,sl 

wjYH;d ksis mßÈ ls%hdfjys fhoùug wfmdfydi;a úh'

fun÷ ir, ls%hdldrlï b;d fyd¢ka ;yjqre jk f,i kej; kej; ls%hdldrlfuys fh§ug isiqkag 

u`.fmkaúh hq;= h' 
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mÍCIKh B2 T2 (-   

(i)  § we;s c, idïm,j, pH w.h" ødjH Tlaiscka m%udKh (DO) yd WIaK;aj uek i|yka lr" úis;=re 

u;aiH gexlshla i|yd tla tla idïm,fha fhda.H;dj i|yka lrkak' 

idïm,h pH w.h DO WIaK;ajh 
u;aiH gexlshlg fhdod .ekSug 

we;s fhda.H;dj 

A

B

C

D

(ii)  úis;=re u;aiH gexlshlg fhdod .ekSug kqiqÿiqq c, idïm, Ndú;hg iqÿiqq ;;a;ajhg m;alr 

.ekSu i|yd isÿ l< yels m%;sl¾uh ne.ska i|yka lrkak' 

idïm,h m%;sl¾uh  

(iii)  fok ,o øjH fhdod .ksñka u;aiH gexls y;rlg iudldr jdhq Odrdjla iemhSu i|yd wegjqula 

ilia lrkak' 

  

flaj, we.hSï m;%sldj 

mÍCIKh (- B2 T2

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq m%udKh 

1 pH ógrh iSreudre lsÍu 10

2

mdGdxl ,ndf.k igyka lsÍu 

^tla ksjerÈ mdGdxlhla i|yd ,l=Kq 2 ne.ska&

A 

B

C

D 
24

3 m%;sl¾u i|yka lsÍu 15

4

(i)   m%Odk k<hg T iïnkaOlh u.ska k< iïnkaO lsÍu 

(ii)  ;D;Sl k< 4 oaú;Sl k<j,g T iïnkaOlh u.ska 

     iïnkaO lsÍu 

(iii)  ;D;Sl k<j, w.%ia:hg jdhq.,a iïnkaO lsÍu 

10

12

04

tl;=j 75
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c,fha .=Kd;aulNdjh hk úIh m:h yd ine÷Kq m%dfhda.sl ls%hdldrluls' fuh c, idïm,j, pH 

w.h" ødjH Tlaiscka m%udKh (DO) yd WIaK;ajh uekSug WmlrK ksjerÈj yeisrùfï l=i,;djh;a" 

ta ;=<ska u;aiH gexlshlg fh§u i|yd ta tla tla c, idïm,j, we;s fhda.H;dj fiùu ms<sn|j 

uekSu i|yd ilik ,oaols' tfuka u kqiqÿiqq c, idïm," úis;=re u;aiH gexlshlg fh§ug iqÿiqq 

;;a;ajhg m;alr .ekSug isÿ l< yels m%;sl¾u o" u;aiH gexls y;rlg iudkj jdhq Odrdjla 

iemhSug wegjqula ieliSu o we.hSug ,laúh' nyq;rhla wfmaCIlhskag .eg¨ Woa.; jQfha ødjH 

Tlaiscka m%udKh uekSug DO ógrh Ndú;fha § h' tu.ska meyeÈ,s jkafka DO ógrh Ndú;h 

ms<sn|j fndfyda isiqka wvq wjOdkhla fhduq lr we;s njhs' tuksid mdie, ;=< § úoHd.dr WmlrK 

Ndú;h yd tajdfhka ksjerÈj mdGdxl ,nd .ekSu ms<sn|j isiqka ;jÿrg;a mqyqKq lsÍu l< hq;= h'  
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mÍCIKh B2 T3 (-   

my; § we;s msßú;r (Specifications) fhdod .ksñka md¾Yaúl úisreï k< wdlD;shla tl,ia lrkak' 

fuu msßú;r mßj¾;kh lr .ekSu i|yd fCIa;%fha § È. ógr tlla wdlD;sfha È. 15 cm hk 

mßudKh fhdod .kak' 

²   md¾Yaúl k<fha È.  6 m 

²   úisreï ysi u.ska f;;a lrk fCIa;%fha úIalïNh  6 m 

²   tijqï k<fha Wi  1 m 

²   úisreï w;smsys; (Overlap) ùu  50% 

flaj, we.hSï m;%sldj 

mÍCIKh (- B2 T3

mshjr úia;rh 

fjka lrk 

,o ,l=Kq 

m%udKh 

fok ,o 

,l=Kq 

m%udKh 

1 45 cm È. PVC ng len,s folla lmd .ekSu 15

2 15 cm È. PVS ng len,s 3la lmd .ekSu 10

3
45 cm È. ng len,s w.g 1/2 " T iïnkaOl hd lr ueo T 

iïnkaOlh u.ska tu fldgia fol tlsfkl iïnkaO lsÍu 
15

4
15 cm È. ng len,s T iïnkaOlj,g tijqï k< f,i iúlr 

.ekSu  
10

5 tijqï k<fha by< fl<jrg f*daiaÜ fidlÜ iú lsÍu 05

6 úisreï ysia f*daiaÜ fidlÜj,g iú lsÍu 10

7 md¾Yaúl k<fha tla fl<jrlg end cup tl iú lsÍu 10

tl;=j 75

  

fuu ls%hdldrlu CIqø c, iïmdok moaO;shlg wod< md¾Yaúl úisreï k< moaO;shl wdlD;shla 

ieliSfï l=i,;dj isiqka ;=< mßCId lsÍug ilia lrk ,oaols' 

wfmaCIlhkaf.ka 50%l m%;sY;hla muK fuu ls%hdldrlu id¾:lj ksu lrk ,È' 

ng yd k< len,s ksis f,i ilid .ekSug ±la jQ wmyiq;djh yd .eg¨j ms<sn|j ksis wjfndaOhla 

fkdue;s ùu fya;=fjka wfkla wfmaCIlhka i|yd fuu ls%hdldrlu isÿ lsÍu wmyiq úh' yels iEu 

wjia:djlu fun÷ ls%hdldrlï isÿ lr ksis mqyqKqjla ,nd .ekSug isiqkag u`.fmkaúh hq;= h' 
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mÍCIKh B2 T4 (-   

§ we;s fkdle<UqKq mia ksheÈfha oDYH >K;ajh iy iújr;dj ks¾Kh lrkak' 

mfiys f;;uk idOlh ^iulh&   -  1.03

mfiys i;H >k;ajh -  2.65 g/cm
3 

flaj, we.hSï m;%sldj 

mÍCIKh (- B2 T4

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq 

m%udKh 

1 fkdle<UqKq mia ksheÈh wvx.= is,skavrfha nr uekSu 10

2 is,skavrfha mia bj;a lr fyd¢ka msiod msßisÿ lsÍu 05

3

(i)    j¾ksh¾ le,smrh fhdod .ksñka ysia is,skavrfha we;=<;

      úIalïNh uek .ekSu 

(ii)   j¾kshj¾ le,smrh Ndú;fhka is,skavrfha Wi uek

      .ekSu 

(iii)  ysia is,skavrfha nr uek .ekSu 

05

05

05

4 mfiys mßudj .Kkh lsÍu 10

5 f;;uk idOlh Ndú;fhka mfiys úh<s nr .Kkh lsÍu 10

6 oDYH >k;ajh .Kkh lsÍu 15

7 iújr;dj .Kkh lsÍu 10
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§ we;s mia ksheÈhl oDIH >k;ajh yd iújr;djh fiùfï ls%hdldrluls' fuys we;eï mshjrj,a 

ms<sn|j nyq;rhla wfmaCIlhka ;=< mej;s wkjfndaOh b;d fyd¢ka ;yjqre úh' j¾ksh¾ le,smrh 

ksjerÈ f,i Ndú;fhka ñkqï ,nd .ekSu yd f;;uk idOlh Ndú;fhka mfia úh<s nr fiùu 

jeks wjia:dj, § WmlrK Ndú;fha we;s ÿ¾j,;d yd .Kkh lsÍfï § olajk wmyiq;d ukdj 

meyeÈ,s úh' tfuka u oDIH >k;ajh yd iújr;djh fiùug wod< ksjerÈ iQ;%h Ndú;hg o iuyr 

wfmaCIlhka wfmdfydi;a úh' 

bf.kqï-b.ekaùï ls%hdj,sh ;=< fujka m%dfhda.sl ls%hdldrlï ie,iqï lsÍfï § th ;=< we;s 

jeo.;a mshjrhka jk ksisf,i ñkqï ,nd .ekSu" .Kkh lsÍu jeks ks¾Kdhlhka ms<sn|j úfYaI 

wjOdkhlska hq;=j ls%hd lsÍu w;HdjYH fõ' tfuka u ksrka;r mqyqKqj u.ska b;d ksjerÈj m%dfhda.sl 

ls%hdldrlu isÿ lsÍug wjia:dj Wod fõ' 
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mÍCIKh B2 T5 (-   

§ we;s øjH fhdod .ksñka my; § we;s mßm:h tl,ia lrkak' 

(i) LEDh yryd .,k Odrdj uek i|yka lrkak'  

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

(ii) m%;sfrdaOlh yryd mj;sk úNj wka;rh uek i|yka lrkak'   

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

(iii) negßh yryd mj;sk úNj wka;rh uek i|yka lrkak'   

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

(iv) fuu mßm:hg m%;sfrdaOlh fh§fï wjYH;dj i|yka lrkak'   

 .......................................................................................................................................................
 .......................................................................................................................................................
 .......................................................................................................................................................
 
(v) LEDfhys w.% fol w;r úNj wka;rh .Kkh lrkak'   

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

(vi) LEDfhys w.% fol w;r úNj wka;rh u,aáógrh (multimeter) u.ska uek i|yka lrkak'  

 .......................................................................................................................................................
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flaj, we.hSï m;%sldj 

mÍCIKh (- B2 T5

mshjr úia;rh 
fjka lrk ,o 

,l=Kq m%udKh 

fok ,o 

,l=Kq 

m%udKh 

1 mßm:h ksjerÈj ieliSu 25

2 LED h yryd .,k Odrdj uek ±laùu  10

3 m%;sfrdaOlh yryd mj;sk úNj wka;rh uek ±laùu 10

4 negßh yryd mj;sk úNj wka;rh uek ±laùu 10

5 m%;sfrdaOlfha ld¾hNdrh i|yka lsÍu 10

6 LEDfhys w.% fol w;r úNj wka;rh .Kkh lsÍu 05

7
LEDfhys w.% fol w;r úNj wka;rh u,aáógrh u.ska 

uek ±laùu 
05
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ir, mßm:hla ksjerÈj ieliSu" Wmdx. fomi mj;sk úNj wka;rh u,aáógrh Ndú;fhka uekSu 

yd LED n,anh yryd .,k Odrdj uekSfï l=i,;djh mÍCId lsÍug ilik ,oaols' tfuka u b;d 

ir, .Kkh lsÍï yd ld¾hhka ms<sn| j úuik ,o fuu ls%hdldrlug wod<j mßm:h ilid LED 

n,anh ±,aùu nyq;rhla wfmaCIlhka úiska id¾:lj isÿ lrk ,È' kuq;a u,aáógrh wjYH;djhg 

wkql+,j yeisrùfï l=i,;dj fndfyda wfmaCIlhka ;=< olakg fkd,enq◊Ks' bf,lafg%dksl úoHdj yd 

iajhxlS%hlrKh úIh tallhg wod<j m%dfhda.sl ls%hdldrlï i|yd ;jÿrg;a isiqkaj Wkkaÿ lrùu 

yd Tjqkag u`.fmkaùu w;HdjYH fõ'  



- 97 -

w'fmd'i' ^W'fm<& ffcjmoaO;s ;dCIKfõoh we.hSï jd¾;dj 2017

III   fldgi

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

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

  

fmdÿ Wmfoia (

) m%Yak m;%hg ms<s;=re iemhSfï § yd fldgiaj,g wod<j § we;s uQ,sl Wmfoia lshjd 

wjfndaO lr .; hq;= h'  

) m%Yak m;%fha I fldgi i|yd ms<s;=re iemhSfï § jvd;a ksjerÈ tla ms<s;=rla muKla f;dard 

.; hq;= h' th imhd we;s ms<s;=re m;%fha wod< m%Yak wxlh bÈßfhka meyeÈ,s zzxZZ ,l=Kla 

fhdod i<l=Kq l< hq;= h' 

) m%Yak m;%fha II fldgig ms<s;=re iemhSfï § iEu m%Odk m%Yakhlg u ms<s;=re iemhSu w¨;a 
msgqjlska wdrïN l< hq;= h' 

) ksjerÈ yd meyeÈ,s w;a wl=rej,ska ms<s;=re iemhsh hq;= h'

) wjYH wjia:djkays § ksjerÈ j kï lrk ,o rEm igyka Ndú; lrñka ms<s;=re iemhsh 
hq;= h' 

) whÿïlref.a úNd. wxlh iEu msgqjl u wod< ia:dkfha i|yka l< hq;= h'

) ms<s;=re imhk úg § m%Yak wxl yd wkqfldgia ksjerÈ j i|yka l< hq;= h'

) ksYaÑ; flá ms<s;=re ,sùug wjYH wjia:dj, § È¾> úia;r we;=<;a fkdlsÍu 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 ;¾ldkql+,j yd úYaf,aIKd;aulj lreKq bÈßm;a l< 

hq;= h'

) jHQy.; rpkd fldgig ms<s;=re iemhSfï § m%Odk m%Yakh hgf;a we;s wkqfldgia ish,a, 

fyd¢ka lshjd n,d wkqfldgiaj,g wod< b,lal.; ms<s;=r muKla iqúfYaIS j igyka l< 

hq;= h' 

) ms<s;=re iemhSug § we;s ld,h ksis mßÈ l<ukdlrKh lr .ekSug j. n,d .; hq;= h'

) ms<s;=re ,sùfï § r;=" oï iy fld< mdg mEka Ndú; lsÍfuka je<lsh hq;= h'

) ms<s;=re ,sùug ,eî we;s ld,h wjidk ùug wdikak nj ye`.fjk iSkqj kdoùu;a 

 iu`. u ms<s;=re m;% ish,a, ksis f,i wuqKd ms<sfh< lr .; hq;= h' 

) jvd;a u M,odhS f,i ld,h l<ukdlrKh lr .kq ms◊i" myiq m%Yakj,g m<uqj o 
ÿIalr;dfjka jeä hehs yef`.k m%Yakj,g miqj o" ms<s;=re iemhSu jvd fhda.H fõ'
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úfYaI Wmfoia (

) .Kkh lsÍïj, § wod< mshjr ksjerÈj ±laúh hq;= h'

) wod< wjia:djkays § ksjerÈ tall Ndú; l< hq;= h'

) II m%Yak m;%fha rpkd udÈ,sfha m%Yakj,g ms<s;=re iemhSfï § uQ,sl joka 

 (Key words) w¾: ±laùu ms<sn|j ie,ls,su;a úh hq;= h' 

) kHdhd;aul ±kqu" m%dfhda.slj Ndú;h ms<sn|j meyeÈ,s wjfndaOhla ,nd ;sîu 

ms<s;=re iemhSug myiqjla jkq we;' 
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3.2   bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd :

   

³ m%dfhda.sl ls%hdldrlï wdY%fhka úuik ,o .egΩ¨j,g isiqkaf.a ms<s;=re iemhSu 

idudkHfhka ÿ¾j, h' fï fya;=fjka bf.kqï b.ekaùï ls%hdj,sfha § kHdhd;aul 

±kqu fuka u m%dfhda.sl ls%hdldrlïj, fh§u o fhda.H nj wjOdrKh flf¾'

³ ffcj moaO;s ;dCIKfõoh m%dfhda.sl úIhhla jk ksid ixl,am muKla u;l ;nd 

.ekSu ;=<ska úIhh id¾:lj yeoEßh fkdyelsh' W.;a ixl,am WÑ; ia:dkj, § Ndú; 

lr" tajdhska ixYaf,aIK isÿfldg .egΩ¿ úi£ug wod< yelshdj j¾Okh lr .; hq;= fõ'

³ úIh ks¾foaYfha tla tla úIh fldgiaj, ks¾pjkhka yd m%Yakhg wkqj uQ,sl joka 

(key words) f;dard .ekSug;a" tajd kshñ; mdßNdIsl pjk wdY%fhka bÈßm;a fldg 

úia;r lsÍu i|yd;a isiqka wNHdij, fhoùu isÿ l< hq;= h' 

³ II m;%fha B fldgig ms<s;=re iemhSfï § iEu wjia:djlu m%udKj;a ;rï lreKq 

.Kkla bÈßm;a lsÍug;a tajd ksjerÈ yd meyeÈ,s f,i fláfhka úia;r lsÍug;a wod< 

l=i,;dj j¾Okhg ta wdY%s; wNHdij, fhoùu jvd fhda.H nj wjOdrKh flf¾'

³ ffcj moaO;s ;dCIKfõoh úIh fldgi yd ixl,am ksjerÈj wjfndaO lr.;a; o" 

 iqΩ¿ lsÍï wdY%s; úIh fldgiaj, § olajk ÿ¾j,;d fya;=fjka wjika m%;sM,h wid¾:l 

ùu isÿ fõ' fï ksid isiqkaf.a .◊Ks; ±kqu j¾Okh lrùfï wjYH;djhla olakg 

,efí' .◊Ks; l¾u iqΩ¿ lsÍfï myiq yd flá l%u Ndú; lsÍu" ,>q.Kl fmd;a Ndú;hg 

yqre lsÍu wdÈh fhdod .; yels h' 

³ bf.kqï-b.ekaùï ls%hdj,sfha § úIh lreKq m%dfhda.sl j Ndú; lrk wdldrh;a Bg 

iudk fjk;a wjia:djkag fh§fuka .eg¨Ω úi|k wdldrh;a ms<sn| j isiqkag mqyqKqjla 

,nd Èh hq;= h' ^Wod (- mdi,a wdrCIs; .Dyh Ndú;h" c, iïmdok moaO;s ia:dmkh" Ôj 

jdhq tall ia:dmkh yd kv;a;=j&  

³ úIh lreKq úYaf,aIKh lsÍfuka yd ixYaf,aIKh lsÍfuka .eg¨Ω úi|k wdldrh 

ms<sn| mqyqKqjla ,nd Èh hq;= h'

³ úIh fldgia úia;r lsÍfï §" tu úIh fldgia wOHhkh i|yd ks¾udKd;aul flá 

igyka ieliSug;a" ta weiqßka ks¾udKd;aul wNHdij, isiqka fhoùug;a fhduq lrúh 

hq;= h' 

³ bf,lafg%dksl ;dCIKh jeks tallj, idOk uÜgu idfmaCIj wvq neúka" 

bf.kqï-b.ekaùï ls%hdj,sfha § kHdhd;aul yd m%dfhda.sl ls%hdldrlï ;=<ska o ta 

ms<sn|j jeä wjOdkhla fhduq lsÍu w;HjYH fõ' 

   


