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ye`†kaùu 

		  wOHhk fmd≥ iy;sl m;% Wiia fm< úNd.h" Y%S ,xldfõ fcHIaG oaú;Shsl 
wOHdmkfha wjidk iy;sllrK úNd.hhs' fcHIaG oaú;Shsl wOHdmkh wjidkfha isiqkaf.a 
idOk uÜgu iy;sl ls¯u fuu úNd.fha m%Odk wruqK jqj o cd;sl úYajúoHd,j,g" fjk;a 
Wiia wOHdmk yd jD;a;Sh mqyqKq wdh;kj,g fuka u cd;sl wOHdmk úoHdmSGj,g iq≥iaika 
f;dard .ekSu o fuu úNd.fha m%;sM, u; is≥ flfrk neúka idOk m¯CIKhla jYfhka 
fukau f;a¯fï m¯CIKhla jYfhka o w'fmd'i'^W'fm<& úNd.h" b;d jeo.;a ;;a;ajhla 
Wiq,hs' tfukau ;D;Shsl uÜgfï /lshd i|yd o m%fõY iq≥iqlï iy;sl flfrk úNd.hla 
jYfhka fuh ms<s.efka' 2016 jr®Ifha ° fuu úNd.h i|yd 211865la mdi,a wh≥ïlrefjda o 
46328la fm!oa.,sl wh≥ïlrefjda o fmkS isáhy' 

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

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

		  w'fmd'i'^W'fm<& „j úoHdj úIhfhys úIh wNsu;dr®: yd úIh idOkh ms<sn| f;dr;=re 
fuu jdr®;dfõ I fldgfiys wvx.= fõ' ta hgf;a úIhh i|yd fmkS isá wh≥ïlrejka ixLHdj" 
Tjqka fY%a◊ ,ndf.k we;s wdldrh" †ia;%sla uÜgñka mdi,a wh≥ïlrejka fY%a◊ ,ndf.k we;s 
wdldrh" mka;s m%dka;r wkqj ,l=Kq jHdma;sh hk úIh idOkh ms<sn| ixLHdkuh f;dr;=re o 
„j úoHdj úIhfha I yd II m;%j, m%Yak f;dardf.k we;s wdldrh" tu m%Yakj,g yd tu tla tla 
m%Yakfhys fldgiaj,g ,l=Kq ,ndf.k we;s wdldrh iúia;rd;aulj ±lafjk úIh idOkh 
ms<sn| úYaf,aIKhla o wka;r®.; fõ' w'fmd'i'^W'fm<& 2016 úNd.fha „j úoHdj úIhfhys I 
yd II m%Yak m;%j, m%Yak yd tu m%Yakj,g wh≥ïlrejka ms<s;=re iemhSu ms<sn| f;dr;=re fuu 
jdr®;dfõ II fldgfiys wvx.= fjhs' ta hgf;a I yd II m%Yak m;%j, m%Yak i|yd wfmaCIs; ms<s;=re" 
,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd ixjr®Okd;aul fhdackd 
wka;r®.; fõ'

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

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

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

		  fuu jdr®;dj ieliSu i|yd wjYH f;dr;=re iemhQ m%Odk" w;sfr®l m%Odk 
m¯CIljrekag yd iyldr m¯CIljrekag;a" Wkka≥fjka yd il%Shj ∞hl jQ ieliqï lñgq 
idud‚lhskag;a" j.lSfuka lghq;= l< Y%S ,xld úNd. fomdr®;fïka;=fõ ks,Od¯kag yd 
fuu ldr®h i|yd uQ,H wkq.%yh ±lajQ wkd.; ±kqï flakaøSh moku f,i mdi,a moaO;sh 
m%;sksr®udKh ls¯fï jHdmD;sh (TSEP-WB)g;a udf.a yDohdx.u ia;+;sh m< lrñ'  
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I   fldgi 

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

	 1'1 „j úoHdj úIhfhys wNsu;dr®: 	

	

fuu mdGud,dj wjidkfha ° YsIHhd ( 

Ú	 „j úoHd fÈa;%h iïnkaOj mD:q, f,i;a" .eUq˙kq;a ±kqu ,nd .ekSug Wkka≥jla 

iy we,aula f.dv kÛd .kshs'   

Ú	 iyfhda.S bf.kqfuys ksr; fjñka „j úoHdfõ ixl,am" ixisoaê" uQ,Or®u yd l%shdj,s 

wjfndaO lr .kshs'

Ú	 iajNdúl yd idud„h m˙irhg we;sjk n,mEu yd wka;r®l%shd wjfndaO lr .ksñka 

iajNdjfha wmg ysñ ia:dkh ksYaph lr .kshs' 

Ú	 „j úoHd;aul fÈa;%fha .egÆ úi£u i|yd .fõIKd;aul l%shdj,s ie,iqï ls¯fï 

yelshdj f.dv kÛd .kshs'

Ú	 foaYfha iajNdúl jdiia:dk y∫kd .ksñka" jDlaI,;d iy i;a;aj  jr®.hd flfrys 

we;s lr .kq ,nk Okd;aul wdl,am iys;j" m˙ir ixrÈK iy m˙irfha 

.=Kd;auh /lSfï j.lSu iy ∞hl;ajh Wfoid" ;ud;a m˙irfha u fldgila hk 

yeÛSu f.dv kÛd .kshs'

Ú	 t†fk∞ „ú;fha ° yuqjk m%dfhda.sl .egÆ ms<sn| ixfõ° nj we;s lr .kshs'  

Ú	 iajia:;dj" fi!LHh yd „ú;fha .=Kd;auh mj;ajd .ekSu i|yd wjYH jk 

	 hymqre≥ ms<sn| j iúu;a fjhs' 
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1'2  úIh idOkh ms<sn| ixLHdkuh f;dr;=re

 
	 1'2'1 úIh i|yd fmkS isá wh≥ïlrejka ixLHdj 

	

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

isxy, 29388 9593 38981

fou< 5342 1244 6586

bx.%Sis 1681 478 2159

tl;=j 36411 11315 47726

		      j.=j 1  

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

 fY%a◊h
mdi,a wh≥ïlrejka 

fm!oa.,sl 

wh≥ïlrejka 
tl;=j m%;sY;h

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

A 1625 4.46 649 5.74 2274 4.76

B 4361 11.98 1674 14.79 6035 12.65

C 9614 26.40 2980 26.34 12594 26.39

S 11745 32.26 3394 30.00 15139 31.72

F 9066 24.90 2618 23.14 11684 24.48

tl;=j 36411 100.00 11315 100.00 47726 100.00

j.=j 2  
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1'2'3	 m%:u jrg fmkSisá mdi,a wh≥ïlrejka fY%a◊ ,ndf.k we;s wdldrh - †ia;%slal wkqj

†ia;%slalh

fmkS 

isá 

ixLHdj 

úYsIag 

iïudk 

idur®:Hh 

(A) ,enQ 

wê iïudk 

idur®:Hh 

(B) ,enQ 

iïudk  

idur®:Hh 

(C) ,enQ 

idudkH  

idur®:Hh 
(S) ,enQ 

iu;a  

^A+B+C+S&

wiu;a          

(F)                  

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

1'  fld<U 2766 179 6.47 438 15.84 800 28.92 819 29.61 2236 80.84 530 19.16

2'  .ïmy 1653 31 1.88 174 10.53 429 25.95 568 34.36 1202 72.72 451 27.28

3'  lΩ;r 1116 27 2.42 94 8.42 295 26.43 393 35.22 809 72.49 307 27.51

4'  uykqjr 1774 49 2.76 176 9.92 452 25.48 591 33.31 1268 71.48 506 28.52

5'  ud;f,a 425 3 0.71 31 7.29 90 21.18 153 36.00 277 65.18 148 34.82

6'  kqjrt<sh 566 7 1.24 41 7.24 106 18.73 208 36.75 362 63.96 204 36.04

7'  .d,a, 1296 46 3.55 98 7.56 275 21.22 443 34.18 862 66.51 434 33.49

8'  ud;r 946 34 3.59 78 8.25 240 25.37 349 36.89 701 74.10 245 25.90

9'  yïnkaf;dg 713 43 6.03 36 5.05 106 14.87 213 29.87 398 55.82 315 44.18

10' hdmkh 567 34 6.00 88 15.52 161 28.40 164 28.92 447 78.84 120 21.16

11' ls,sfkdÉÑ 96 2 2.08 6 6.25 20 20.83 30 31.25 58 60.42 38 39.58

12' ukakdru 108 1 0.93 8 7.41 32 29.63 37 34.26 78 72.22 30 27.78

13' jõkshdj 173 11 6.36 18 10.40 36 20.81 58 33.53 123 71.10 50 28.90

14' uq,;sõ 85 2 2.35 7 8.24 26 30.59 31 36.47 66 77.65 19 22.35

15' uvl,mqj 445 19 4.27 51 11.46 122 27.42 171 38.43 363 81.57 82 18.43

16' wïmdr 697 25 3.59 59 8.46 160 22.96 229 32.86 473 67.86 224 32.14

17' ;%sl=Kdu,h 334 15 4.49 40 11.98 82 24.55 102 30.54 239 71.56 95 28.44

18' l=reKE., 1706 22 1.29 120 7.03 362 21.22 595 34.88 1099 64.42 607 35.58

19' mq;a;,u 634 11 1.74 51 8.04 153 24.13 223 35.17 438 69.09 196 30.91

20' wkqrdOmqrh 830 9 1.08 56 6.75 140 16.87 265 31.93 470 56.63 360 43.37

21' fmdf<dkakrej 180 1 0.56 7 3.89 12 6.67 41 22.78 61 33.89 119 66.11

22' n≥,a, 924 19 2.06 78 8.44 206 22.29 320 34.63 623 67.42 301 32.58

23' fudkrd., 430 4 0.93 13 3.02 91 21.16 162 37.67 270 62.79 160 37.21

24' r;akmqrh 741 44 5.94 50 6.75 89 12.01 188 25.37 371 50.07 370 49.93

25' lE.,a, 998 6 0.60 46 4.61 201 20.14 384 38.48 637 63.83 361 36.17

iuia; †jhsk 20203 644 3.19 1864 9.23 4686 23.19 6737 33.35 13931 68.96 6272 31.04

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 47726 100.00

81-90 432 0.91 47726 100.00

71-80 3938 8.25 47294 99.09

61-70 6893 14.44 43356 90.84

51-60 8723 18.28 36463 76.40

41-50 9375 19.64 27740 58.12

31-40 9248 19.38 18365 38.48

21-30 6688 14.01 9117 19.10

11-20 2326 4.87 2429 5.09

01-10 101 0.21 103 0.22

00-00 2 0.00 2 0.00
	

j.=j 4

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

	 fuu úIhh i|yd 31 - 40 m%dka;rh ;=< ,l=Kq ,nd.;a ixLHdj 9248ls' th m%;sY;hla 

	 jYfhka 19.48%ls' ,l=Kq 40 fyda Bg wvqfjka ,nd we;s wh≥ïlrejka ixLHdj 18365la 

	 jk w;r" th m%;sY;hla jYfhka 38.48%ls' 
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1'3  úIh idOkh ms<sn| úYaf,aIKh 

1'3'1  I m%Yak m;%h i|yd idOkh
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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 fldgfia 1 isg 4 olajd m%Yak 

wksjdr®h jqj;a" iqΩ ms˙ila wksjdr®h 

m%Yakj,g o ms<s;=re imhd ke;' 1 m%Yakhg 

ms<s;=re imhd we;af;a 99%la muK ms˙ils' 

B fldgfia rpkd m%Yak w;˙ka 6 jeks 

m%Yakh f;dard .;a wfmaCIlhska m%;sY;h 
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1'3'4  II  m%Yak m;%h i|yd idOkh
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˚˚ 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' 

  Ú	 jrK 5 ne.ska jQ nyqjrK m%Yak 50ls' tla tla m%Yakhg ° we;s jrK 5 w;=˙ka 

ksjer† fyda jvd;a .e<fmk fyda jrKh f;a¯u wfmaÈd flfr®'

	 Ú	 m%Yak ish,a,g u ms<s;=re iemhsh hq;=h' 

  Ú	 tla m%Yakhlg ,l=Kq 02 ne.ska uqΩ ,l=Kq 100ls' 
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2'1'2	 ˚ m%Yak m;%h
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2'1'3	 I  m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

              

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	 25.	 '''''''''		 50.	 '''''''''
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2'1'4	 ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| f;dr;=re (
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úIhh tallh

nyqjrK 

m%Yak

ixLHdj 

myiq;dj jeäu myiq;dj wvqu 

m%Yak 

wxlh
myiq;djh

m%Yak 

wxlh
myiq;djh

„jfha ridhksl moku yd 

ffi,Sh moku 
8 6 85.06 41 38.07

ffcj úúO;ajh 5 9 64.83 43 38.66

fmdaIKh 2 11 79.63 44 36.95

Yajikh 1 12 57.47 - -

m˙jykh 4 14 84.83 15 7.29

iudfhdackh yd iuia:ß;sh 4 18 59.41 45 30.33

nysi%djh 2 20 83.35 46 47.81

ikaOdrKh yd p,kh 4 21 77.17 24 32.86

m%ckkh 6 26 62.23 27 40.00

wdfõKsh 5 28 73.75 50 27.36

md˙i˙l „j úoHdj 4 33 54.80 32 22.30

laIø „j úoHdj 5 40 84.91 38 51.82

  

w'fmd'i'^W'fm<& úNd.h - 2016
09 - „j úoHdj - I  m;%h 
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2.1.5   ˚ m%Yak m;%fha tla tla m%Yakfhys jrK f;dard we;s wdldrh - m%;sY; f,i 

 

m%Yak

wxlh
ksjer† jrKh 

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

1 2 3 4 5 Missing 
   1 3 2.60% 8.10% 72.57% 9.29% 7.29% -
  2 2 4.31% 66.47% 9.96% 6.62% 12.42% -
  3 3 6.54% 1.64% 73.90% 1.26% 16.58% -
  4 2 12.79% 70.33% 5.58% 7.29% 3.87% -
  5 1 74.42% 6.25% 3.42% 7.58% 8.10% -
  6 4 2.23% 1.49% 4.61% 85.06% 6.39% -
  7 3 19.03% 20.74% 39.11% 7.21% 13.68% -
  8 3 14.57% 15.91% 55.46% 11.67% 2.01% -
  9 5 5.06% 5.72% 18.96% 5.13% 64.83% -
10 2 11.45% 43.57% 23.35% 14.57% 6.77% -
11 2 5.50% 79.63% 6.62% 3.57% 4.16% 1%
12 1 57.47% 11.52% 5.72% 9.96% 15.02% -
13 4 2.83% 13.61% 11.67% 66.47% 5.13% -
14 1 84.83% 1.34% 9.00% 1.56% 2.83% -
15 4 2.45% 1.78% 3.42% 7.29% 84.46% 1%
16 1 52.34% 11.45% 10.26% 17.32% 8.33% -
17 4 10.26% 6.84% 31.82% 30.71% 19.93% -
18 5 20.59% 4.54% 6.17% 9.07% 59.41% -
19 3 10.71% 29.96% 42.45% 12.34% 4.24% -
20 2 2.45% 83.35% 6.25% 3.87% 3.94% -
21 4 2.08% 9.37% 8.10% 77.17% 3.20% -
22 2 8.77% 74.35% 4.16% 6.62% 5.95% -
23 4 iy 5 3.12% 11.90% 10.78% 41.93% 31.97% -
24 1 32.86% 12.64% 21.34 20.74% 12.27% -
25 2 20.67% 56.36% 4.24% 11.00% 7.66% -
26 4 3.94% 6.91% 18.29% 62.23% 8.33% -
27 2 9.59% 40.00% 28.10% 14.94% 6.91% -
28 2 4.09% 73.75% 12.79% 4.98% 4.09% -
29 3 2.68% 5.35% 62.83% 14.20% 14.87% -
30 1 46.77% 15.69% 25.95% 7.73% 3.35% 1%
31 4 15.24% 10.63% 14.05% 47.21% 12.71% -
32 5 32.12% 14.72% 17.70% 12.79% 22.30% -
33 4 7.81% 10.56% 20.37% 54.80% 6.32% -
34 4 30.26% 10.86% 7.73% 47.96% 2.75% -
35 2 19.55% 41.04% 16.13% 12.42% 10.63% -
36 4 11.23% 7.43% 14.72% 63.35% 2.97% -
37 2 5.28% 74.20% 11.60% 3.64% 5.06% -
38 2 7.73% 51.82% 9.29% 12.42% 18.29% -
39 2 0.89% 74.57% 10.56% 10.11% 3.64% -
40 2 3.64% 84.91% 5.50% 2.83% 2.68% -
41 2 16.06% 38.07% 13.83% 3.42% 28.25% -
42 1 55.02% 6.32% 8.62% 5.43% 24.54% -
43 5 21.64% 21.41% 4.91% 13.31% 38.66% -
44 2 6.69% 36.95% 2.45% 37.10% 16.51% -
45 2 10.93% 30.33% 5.58% 16.43% 36.28% -
46 5 16.06% 20.82% 9.59% 5.43% 47.81% -
47 5 8.70% 24.31% 5.65% 3.87% 57.32% -
48 5 6.25% 7.81% 6.62% 34.65% 44.54% -
49 2 7.43% 48.03% 7.06% 9.59% 27.73% -
50 1 27.36% 23.42% 4.68% 12.57% 31.67% -

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

÷	„j úoHdj I m%Yak m;%h jk nyqjrK m%Yak m;%fha myiq;dj 80%-90%;a w;r m%Yak ixLHdj 04ls' 

tu m%Yak wxl 06, 14, 20 iy 40 fõ' fuu m%Yak 04 u ±kqu mdol lr.;a myiq m%Yak fõ' 

÷	myiq;dj 70%-80% w;r mj;sk m%Yak .Kk 10ls' tu m%Yak wxl 1, 3, 4, 5, 11, 21, 22, 28, 37 iy 

39 fõ' fuu m%Yak o m%cdkk fCIa;%hg w∞< ±kqu mdol lr.;a m%Yak h'

÷	myiq;dj 60% - 70% w;r m%Yak ixLHdj 06ls' tu m%Yak wxl 2, 9, 13, 26, 29 yd 36 fõ'

÷	myiq;dj 50% -60% w;r mj;sk m%Yak .Kk 09ls' tu m%Yak wxl 8, 12, 16, 18, 25, 33, 38, 42, yd 47 fõ'

÷	myiq;dj 40% -50% w;r mj;sk m%Yak .Kk 11ls' tu m%Yak wxl 10, 19, 23, 27, 30, 31, 34, 35, 46, 

48 yd 49 fõ'

÷	myiq;dj 30% -40% w;r mj;sk m%Yak .Kk 07ls' tu m%Yak wxl 7, 17, 24, 41, 43, 44 yd 45 fõ'

÷	myiq;dj 20% - 30% w;r m%Yak 02ls' tu m%Yak wxl 32 yd 50 fõ'

÷	myiq;dj 10% - 20% w;r m%Yak lsis;a fkdùh' 

÷	myiq;dj 10%g wvq m%Yak .Kk 01ls' th 15 jk m%Yakhhs'

÷	by; o;a;j,g wkqj 70%g jeä myiq;djhla fmkakqï lrk m%Yak 14ls'

÷	myiq;dj 40% - 69% w;r mrdifha uOHia: uÜgfï myiq;djla olajk m%Yak 26la úh' 

÷	fï wkqj myiq;dj 40%g wvq m%Yak ixLHdj 10ls'  

÷	f;dard.;a m%Yak lsysmhl újrK my; ±lafõ' 

*	7 jk m%Yakh „ùkaf.a úúO;ajh yd m%ckkh hk tall weiq˙ka úuid we;' fuys ms<s;=r (3) 

jrKh hs' tu m%Yakfha myiq;dj 39.11%la úh' fuys ksjer† jrKh f;a¯ug wfmaCIlhkag 

wmyiq ù we;af;a fok ,o Ydl yd tu Ydlj, úfYaIs; ,CIK w;r iïnkaO;dj ksjer† j y∫kd 

fkd.ekSu ksid h' fuys tla tla jrK ie<l+ úg (1) jrKfhys we;=<;a j ;snQ Pogonatumys 

ckaudKq Ydlh ;,idldr fkdùu;a" (2) jrKfhys we;=<;a j ;snQ Cycas îc Ydlhla ùu;a" 
(4) jrKfhys we;=<;a j ;snQ Pinus j, ckaudkq Ydlh m%NdixYaf,aIl fkdùu;a" (5) jrKfhys 

we;=<;a j we;s Pogonatum iuîcdkql ùu yd Cycasys ckaudKq Ydlh m%NdixYaf,aIl fkdùu 

ksid;a fuu jrK m%;sfCIam jk w;r" ms<s;=r (3) jrKh njg ;yjqre fõ' 
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*	12 jk m%Yakh ñksidf.a Yajik moaO;sh u; mokï ù we;' thg ksjer† ms<s;=r (1) jrKhhs' 

tys myiq;dj 57.47%ls' 2 isg 5 olajd jrK m%;sfCIam ù we;s w;r" Yajdikd, l=yrh mCIuOr 

jHdc ia:¯N=; ia:ïNsl wmsÉPohlska wdia;rKh ù mej;Su;a" ol=Kq fmky,a, LKaäld 3lska 

iukaú; ùu;a" fmkye,s ;=< ° Yajik jdhq yqjudrej wls%h ls%hdjla jk úirKfhka is≥ ùu;a" 

iajrd,h 4 - 6 ff.%ù lfYareld uÜgfï msysàu;a ksid h'

*	fuu úNd. m%Yak m;%fha wvq u myiq;djla olajd we;af;a 15 jk m%Yakhg hs' tys myiq;dj 

7.29 %la ;rï wvq w.hls' fï i|yd ksjer† ms<s;=r (4) jrKh fõ' wdf,dalh ke;s úg jeä 

jk ls%hdj,sh fuu m%Yakfhka úuid we;' fuys ksjer† jrKh mr®j †laùu jqj;a" ìx≥oh 

idudkHfhka rd;s% ld,fha ° is≥ jk ls%hdjla neúka" wfmaCIlhkaf.ka 80.46%la ms<s;=r f,i 

f;dard we;af;aa (5) jrKh hs' m%Yakfhka úuik úIh lreKq ms<sn| j ksjer† wjfndaOhla 

fkd;sîu wfmaCIlhkaf.a idOk uÜgu wvq ùug fya;= ù we;'

*	17 jk m%Yakh u.ska udkj jr®Ol fydar®fudakh ms<sn| ±kqu úuid we;' fï i|yd ksjer† 

ms<s;=r (4) jrKh fõ' myiq;dj 30.71%ls' wfmaCIlhkaf.ka 31.82%la (3) jrKh ms<s;=r f,i 

f;dard ;snq◊' reêr .aÆfldaia uÜgu jeä ls¯u flfrys .aÆlf.dka muKla fkdj" udkj 

jr®Ol fydar®fudakh" fldar®áfida,a" weâ˙k,ska iy ;hsfrdlaiska hk fydar®fudak o n,mdk 

nj;a" reêr .aÆfldaia uÜgu wvq ls¯ug n,mdkafka bkaishq,ska fydar®fudakh muKla nj;a 

wjfndaO lr .; hq;= h' 

*	18 jk m%Yakh u.ska ñksia fud<h ms<sn| jer† m%ldYh úuid we;' fï i|yd wh≥ïlrejka 

olajd we;s myiq;dj 59.41%ls' tys ms<s;=r (5) jrKh hs' l:k" pd,l m%foaYh msysgkafka 

,,dg LKaäldfõ h' uia;sIal wr®Of.da, fol .eUqfr® ° lef,dai foayh u.ska iïnkaO lrhs' 

ix;=,kh yd iu;=,s;;dj mj;ajd .ekSu we;=Ω lfKa f.dgqj yd uelshq,dj, isg wkquia;sIalh 

fj; f.k tk wdfõ. u`.ska is≥ flfr®' ixfõ° bkaøshj, isg uia;sIal ndyslh fj; f.k 

tk ixfõol f;dr;=re ifudaOdkh lrk yqjudre uOHia:dkh f,i ;e,ui ls%hd lrhs' 

leiai" jukh" „r®K hqI Y%djh" lsúiqï hEu jeks m%;Slls%hdj, uOHia:dkh jkafka iqIqïkd 

	 YSr®Ilh hs'

*	19 jk m%Yakh ñksia pd,l kshqfrdakhl ls%hd úNjh ms<sn| ±kqu mdol fldg f.k úuid 

we;' tys myiq;dj 42.45%ls' fuys ms<s;=r (3) jrKh fõ' tla ls%hd úNjhlg miqj kej; 

ls%hdúNjhla we;s ùug 2 msl wkiaij ld,hla miq l< hq;= fõ' /kaúhr® .egj, ° muKla 

ls%hdúNjhla ckkh jk ksid uh,skSN+; wlaikj, wdfõ. ikakhkh fõ.j;a fõ' Na+ whk 

wlaikh we;=<g .uka ls¯u iu. úO%ejk l,dj wdrïN jk w;r" K+ msg;g .uka ls¯u ksid 

m%;sO%ejk l,dj we;s fõ' fufia K+ msg;g .uka ls¯u ksid wls%h úNjh jk -70mvj,g;a 

	 jvd wvq jQ úNj w.hlg meñfKa' th Wm˙O%ejKh f,i y∫kajhs'
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*	23 jk m%Yakh b†˙m;a fldg we;af;a ñksia wxYM,lh ms<sn| jer† m%ldYh f;a¯ug hs' 

.af,fkdhsâ l=yrh wxYM,lfha mdr®Yaúl ∞rfha msysàu;a" by< ∞rfhka we;sjkafka 

ldl;=Kaäl m%irh ñi ;=Kavdldr m%irh fkdjk ksid;a (4) yd (5) jer† jrK fõ' tneúka 

fuu jrK folu  ms<s;=re f,i i,ld we;' 

*	24 jk m%Yakh b†˙m;a fldg we;af;a ñksidf.a my< .d;%h ms<sn| jer† m%ldYh f;a¯ug hs' 

fï i|yd wfmaCIlhka fmkajd we;s myiq;dj 32.86%la ;rï jk wvq w.hls' ksjer† jrKh 

(1) fõ' Rcq b˙hõj mj;ajd .ekSu i|yd .=re;aj flakaøh we;s uOH fr®Ldj foig W!r®jia:ßh 

,xùu ksid th iudka;rj fkdmsysgd wdk;j msysghs' (4) jk jrKh ie,l+ úg" wkqcx>dia:ßh 

by< fl<jfr® ° cx>dia:ßh iu. muKla ixOdkh jk neúka" th o◊iaa ikaêfha fldgila 

fkdùu hkak i;H m%ldYhls'  

*	27 jk m%Yakh u.ska m;% m;kh je<elaùug w∞< Ydl jr®Ol øjH ms<sn| j úuid we;' tys 

myiq;dj 40%ls' ksjer† jrKh (2) jqj o 28.1%la (3) jrKh ms<s;=r f,i f;dard we;' Ydl jr®Ol 

øjH" tajd ksmofjk ia:dk yd Ydl jr®Ol øjHj, ldr®hhka b;d meye†,sj .=re udr®f.damfoaY 

	 ix.%yfha olajd we;s úIh lreKq jqjo" ta ms<sn| wfmaCIlhkaf.a ±kqj;aNdjh ≥r®j, uÜgul 

mj;sk nj ñka fmkS hhs' 

*	 m%Yak wxl 30 yd 31 m%fõ◊ úoHdj tallhg w∞< fõ' fuu m%Yak foflys myiq;dj ms<sfj<ska 

46.77%la yd 47.21%la fõ' ñka 30 m%Yakh fuKav,Sh wdldrfha oajHx. uqyquls' fuu .egΩj 

my; wdldrhg úi†h yel' 

*	30 jk m%Yakfha ksjer† ms<s;=r (1) fõ' 

kquqyqï fm<	 ×	 kquqyqï fm< 

lΩ$ flá 		   iq≥$ †.=

BBSS 		  bbss	 	 p 

		

		  BbSs 		  	 F
1
 

		  lΩ$flá 100%

	 F
1
  	 ×	 F

1	 	
P

2

	 BbSs		  BbSs 		

B-S- 	 : 	 B-ss 	 : 	 bbS-	 :	 bbss  	 	 F
2
 

lΩ-flá 		  lΩ-†.=		  iq≥-flá	 iq≥-†.=

rEmdKq or®Y  

wkqmd;h 	 9	 : 		  3	 : 	 3	 : 	 1

F
2
 ys lΩ-flá rEmdKq or®Y wkqmd;h 9/16ls'

∴ F
2 
cks;hska 33lska lΩ$flá rEmdKq or®Y wfmaCIs; ixLHdj 	 = 	 9/16 × 33

	 = 	 18.5 ^fuys wdikak w.h 19ls&
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*	31 jk m%Yakfha ksjer† ms<s;=r (4) fõ'  

(1) yd (5) jrK ie,l+ úg

      jdyl ia;S% 	    × 	  frda.s mqreI

               XHXh 	                XhY	       P

XHXh 	 XhXh 	          XHY          XhY  F
1

jdyl   	 frda.s        idudkH   	 frda.S

ia;%S     	 ia;s% ^udrl&	 mqreI	 mqreI

25% 	 25% 				  25% 	 25%

fï wkqj (1) yd (5) jrK m%;sfCIam l< yels h'

(3) jrKh ie,l+ úg

idudkH ia;S% 	× 	 frda.S mqreI

XHXH 	  	 XhY	 	 P 

XHXh 	 XHY 	             F
1

jdyl ia;%S 	 idudkH mqreI	

50% 	 50% 	

fï wkqj (3) jrKh m%;sfCIam l< yels h'

(2) yd (4) jrK ie,l+ úg

jdyl ia;S% 	 × 	 idudkH mqreI

XHXh 	  	 XHY	                         P
 

XHXH 	 XHXh 	 XHY 	 XhY     F
1

idudkH   jdyl       	idudkH   	 frda.S

ia;%S     	 ia;s% 	 mqreI	 mqreI

25% 	 25% 	 25% 	 25%

fï wkqj (2) jrKh jer† nj;a" (4) jrKh ksjer† 

nj;a ks.ukh l< yels h'

*	32 jk m%Yakh úúO „ú ldKav mD:ßúh u; iïNjh jQ ld,h ms<sn| jer† m%ldYh f;a¯ug 

b†˙m;a lr we;' fuys ms<s;=r (5) jrKhhs' tys myiq;dj 22.3%ls' kuq;a 32.12%la ms<s;=r f,i 

(1) jrKh f;dard we;'

*	 fuu m%Yakfhka úuik „ùka iïNjh jQ hq. yd wjê my; igykska ksrEmKh l< yels h'

	 hq.h 		  wjêh 		 iïNjh jQ$ we;s jQ „ú ldKav 

wdlsfhdafidhsla

flaïì%h 

Tfvdúishka

isÆ˙hka

fvfjdkshka

ldfndksfµria 		  	lDñka

mr®ñhka 		    fla;=Or Ydl 

fma,sfhdfidhsla

g%eheisla 		    vhsfkdfidarhka" uq,au CISrmdhska 

cqrdisla

ls%fÜish 		   kQ;k u;aiHhska" l<, nkaO CISrmdhska 

ófidfidhsla

;D;Sh  	

pd;=r®: 	
isfkdfidhsla
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	 fujeks úIh lreKq fjka fjka j b†˙m;a lrkq fjkqjg" by; wdldrfha igykla bf.kqï 

b.ekaùï ls%hdj,shg fhd∞ .ekSfuka úIhh lreKq fyd¢ka idOkh l< yels h' ta wkqj 

fla;=Or Ydl we;sjQfha ófidafidhsl hq.fha ° fkdj fma,shdfidhsl hq.fha h'

*	35 jk m%Yakh fok ,o úfYaI yhla ms<sn| ksjer† m%ldYh f;a¯ug b†˙m;a lr ;sfí' fuys 

ms<s;=r (2) jrKh fõ' tys myiq;dj 41.04%ls' 

Ú 	fuu úfYaI w;˙ka Lantana camara muKla wdl%uKsl fõ'

Ú 	Puntius nigrofasciatus yd Garcinia quaesita tal foaYSh fõ'

Ú 	Dermochelys coriacea ̂ ∞r leianEjd& j| ù hEfï w;sYh by< wjOdkula (CR) we;s „ùka h' 

Ú 	Caretta caretta ^TÆf.ä leianEjd& j| ù hEfï b;d by< wjOdkula (EN) we;s „ùka h'

Ú 	Elephas maximus ^wdishdkq w,shd& jkdka;rj,ska j| ùfï by< wjOdkula (VU) we;s 

„ùka h'

	 fuys (4) jrKfha i|yka jk m˙† tys uq,a N+ñ iSud ;=< kIag ù we;s „ùka lsisfjl=;a we;=<;a 

	 fkdfõ' 

*	38 jk m%Yakh il%sh m%;sYla;slrKh i|yd Ndú;d lrkq ,nk cdk úlrKh lrkq ,enQ 

tkak; l=ula o hkak úuid we;' fuys ms<s;=r (2) jrKh fõ' myiq;dj 51.82%ls' fok ,o 

tkak;a ie,l+ úg"

÷ 	m%;sfggkia tkak; yd m%;sfr®îia tkak; - lD;S%u wlS%h m˙Ñ; m%;sYla;slrKfha ° Ndú;d 

jk ksñ m%;sfoay fõ' 

÷	uqL fmda,sfhda tkak; yd BCG tkak; - lD;S%u ils%h m˙Ñ; m%;sYla;sfha ° Ndú; jk 

fn,ySkl, lrk ,o CIqø „ú ffi,$ wdidol ldrl fõ' 

÷	 (2) jrKfha i|yka fymghsáia B tkak; cdk ms<sieliqug ,lal< il%sh m˙Ñ; 

m%;sYla;slrKhg Ndú;d jk tkak;ls' 

*	41 jk m%Yakh Tlaisldrl fmdiamrhs,SlrKfha wka;M, ms<sn| j úuid we;' ksjer† ms<s;=r 

(2) jrKh fõ' tys myiq;dj 38.07%ls' Tlaisldrl fmdiamrhs,SlrKfha ° TlaisyrKh jQ 

iytkaihsu" NADHj, mj;sk Yla;sfhka jeä bf,lafg%dak msglr NAD+ njg TlaislrKh 

ùfï ° ksoyia jk Yla;sfhka fldgila ATP iE°ug Ndú; lrhs' fuu bf,lafg%dak fjk;a 

bf,lafg%dak jdyl yryd .uka lr wjidkfha ° O2 u.ska ,ndf.k H2O iEfoa' 

	 tneúka fuys ° ,efnk wka;M, ATP, NAD+ yd H2O fõ' kuq;a 28.28%la (5) jrKh f;dard 

we;' iajdhq Yajikfha wka;M,hla jk CO2" Tlaisldrl fmdiamrhs,SlrKfha wka;M, f,i 

jer† f,i wjfndaO lr f.k ;sfnk nj fmkS hhs' 

*	43 jk m%Yakh fldafâgdjka yd fud,ialdjka hk ldKav foflys fmd≥ ,efnk ,CIK 

úuid we;' (5) jrKh ms<s;=r jk w;r" myiq;dj 38.66%ls' fldafâgdjka we;=Ωiels<s orK 

kuq;a" bínd" leianEjd jeks iuyr frmaá,shdjka wia:ß ;,j,ska iE≥Kq msgiels,a,la o orhs' 

c,laf,dau" u;aiHhska iy ie,ukaordjka jeks iuyr iqyqUq,a fldafâgdjkag we;' 
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	 fndfyda fud,ialdjkaf.a m%djrK l=yrh ;=< c,laf,dau$ lxl: msysgd ;sfí' fldafâgd jxYfha 

fndfyda fN!ñl „ùka wNHka;r f,i ixfiapkh is≥ lrhs' kuq;a wia:ßl uiqka" iuyr WNh 

„ùka ndysr ixfiapkh is≥ lrhs' fud,ialdjka fndfyduhla ndysr ixfiapkh is≥ l< o 

±,a,ka jeks „ùka wNHka;r ixfiapkh is≥ lrhs' fyd¢ka úlikh jQ weia fldafâgdjka w;˙ka 

mDIaGjxYSkag we;' fud,iald ldKavfhaa ±,a,ka" nQj,a,kag o mDIaGjxYS weig fndfyda fihska 

iudk ixlSr®K weia mj;S' fr®;s%ldj fud,iald jxYhg wkkH jQ ,CIKhls' tneúka we;=Ω 

iels,a," c,laf,dau" wNHka;r ixfiapkh" fyd¢ka úlikh jQ weia fldafâgd yd fud,iald 

ldKav folg u fmd≥ ,CIK fõ' tuksid ksjer† jrKh jkafka (5) h'  

*	45 jk m%Yakh kshqfrdakhl fidaähï-fmdgEishï fmdïmh ms<sn| ksjer† m%ldY f;a¯ug 

b†˙m;a lr ;sfí' fuys ms<s;=r (2) jrKh fõ' tys myiq;dj 30.33%ls' 

(A) m%ldYh ksjer†h' Na+ yd K+ fmdïm ls%hd;aul jkafka fjk fjku fkdj" tlsfkl u; 

r`∞ mj;sñks' (Couple pump) 

(B) m%ldYh jer† h' kshq˙f,udj hkq Yajdka ffi,fha ma,diau mg,h hs' fidaähï fmdgEishï 

fmdïmh wlaik mg,h u; ls%hd lrhs'

(C) m%ldYh ksjer† h' fuh il%sh ls%hdjla ksid ATP wjYH neúka" ATP W!K;djfha ° fuhg 

ndOd we;s fõ' fjk;a ffi, fuka fkdj" ls%hdld¯ fkdjk úg ° o kshqfrdakj, Na+ K+ 

fmdïmfha ls%hdj i|yd  Yla;sh jeh fõ' 

(D) m%ldYh ksjer† h' wls%h f,i mg,h yryd úirKh jk Na+ yd K+ whk ksid wls%h 

úNjh fjkia fõ' th ksh;j ;nd .ekSug fidaähï fmdgEishï fmdïmh wjYH fõ' 

(E) m%ldYh jer† h' Na+ nysia ffi,Sh ;r,fha isg we;=<g meñfKa' fidaähï-fmdgEishï 

fmdïmh u.ska is≥ flfrkqfha we;=<g meñfKk Na+ wdmiq msg;g heùuhs' ta wkqj 

ksjer† m%;spdr jkafka" A, C iy D h' tys ksjer† jrKh (2) jrKh fõ' 

*	50 jk m%Yakh m%fõks úoHdjg w∞< h' tys ksjer† jrKh (1) fõ' tys myiq;dj 28.66%ls' 

kuq;a (5) jrKh wfmaCIlhka 31.67%la jeks jeä ms˙ila ms<s;=r f,i f;dard we;' cdkhl 

we;s úl,am wdldr we,S, f,i y∫kajhs' DNA wKqjl we,S,hla msysá ia:dkh tys m:h f,i 

y∫kajhs' ABO reêr >K jr®.SlrKh wkqj A, B, AB yd O f,i reêr >K 4ls' ñka iym%uqL;dj 

i|yd ksoiqka jkafka AB reêr >Kh mu◊' cdkh m%fõ◊fha ° wdfõ◊l tall f,i ls%hd 

lrhs' m¯CId uqyqul wruqK m%uqL ,CIK we;s „úfhl=f.a m%fõ◊ or®Yh ksr®Kh ls¯uhs' 

ms<s fouqyqul wruqK cklhkaf.a m%fõ◊l ixhq;shg fnfyúka cks;hska jeä ixLHdjla 

,nd .ekSuhs' tneúka wruqKq w;ska fïjd tlsfklska fjkia h' kuq;a iuyr wjia:dj, ° 

ms<sfouqyqu m¯CId uqyqug m%dfhda.slj iudk úh yel' 
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2'2   ˚˚  m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

	 2'2'1   ˚˚  m%YAk m;%fha jHQyh

ld,h meh 03ls' 

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

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

iemhsh hq;= h' tla m%Yakhlg ,l=Kq 100 ne.ska ,l=Kq 400 ls' 

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

tla m%Yakhlg ,l=Kq 150 ne.ska ,l=Kq 600 ls' 

	 II m;%h i|yd uqΩ ,l=Kq 1000 ÷ 10 = 100
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2'2'2	 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯ÈK" 

ks.uk yd fhdackd (

  

II  m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯ÈK m%ia;dr 2,  3, 4.1, 4.2 yd 4.3 weiqfrka b†˙m;a 

lr we;' m%Yakhg wod< m%ia;dr fldgi ta ta m%Yakfha ks¯laIK yd ks.uk iuÛ olajd we;' 

A  fldgi - jHqy.; rpkd

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

÷	wKql Ndrh 104 - 1010 orK ^úYd,& wKq

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

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

÷	fmd,sielrhsv 

÷	fm%daàk 

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

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

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

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

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

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

		  ^,l=Kq ^03 + 03) × 2 1/2hs&

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

÷	rhsfndaia    	 ^,l=Kq 1 × 2 1/2hs&

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

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

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

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

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

÷	fïo yd f;,a 	 ÷	 bá

÷	fµdiafµd,smsv 	 ÷	 iafgfrdhsv

÷	gr®mSk 	 ^,l=Kq 5 × 2 1/2hs&

 	 (B) 	(i)	 úlD;s hkq fudkjd o@

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

		  ^,l=Kq 1 × 2 1/2hs&

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

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

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

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

m%fõ◊l wndOh  úlD;s jr®.h 

÷  jr®K wkaO;djh ÷  cdk úlD;s

÷  ysfudµs,Shdj ÷  cdk úlD;s

÷  we,snj	 ÷  cdk úlD;s

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

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

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

÷  ;e,siSñhd ÷  cdk úlD;s

÷  ykaákagkaf.a frda.h ÷  cdk úlD;s

÷  ≤le;s ffi, rla;ySk;dj ÷  cdk úlD;s

÷  isiaála µhsfn%daisia ÷  cdk úlD;s

		  ^,l=Kq ^03 + 03) × 2 1/2hs&

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

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

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

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

ye˙úg l=ula is≥ fõ o@   

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

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

  		 ^,l=Kq 2 × 2 1/2hs&

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

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

÷	ldka≥ fmryka l%uh

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

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

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

÷	u≥rejka fndajk ia:dk jr®Okh ùu 

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

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

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

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

			   fudkjd o@      

÷	fjkals¯u yd m%;spl%SlrKh 

÷	ldnksl øjH úfhdackh$ fldïfmdaiaÜ iE°u    

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

					     ^tl;=j 40 × 2 1/2 = 100hs&

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

   

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

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

i|yd ,l=Kq 100la ysñ fõ'  

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

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

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

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

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

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

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

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

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

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

wfmaCIl m%;sY;h 57%la úh' 

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

76 - 100

6%

51 - 75

37%

26 - 50

41%

00 - 25

16%

76 - 100

6%

51 - 75

37%

26 - 50

41%

00 - 25

16%

1 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

1  m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

  

56%

35%

55%
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59%

11%
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(i) (ii) (iii) (iv) (v) (vi) (i) (ii) (iii) (i) (ii) (iii) (iv) (v)

(A) (B) (C)

1

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

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

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

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

myiq u wkqfldgi ù we;af;a (A) (ii) jk w;r tys myiq;dj 70%ls' 
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A (i) m%Yak wkqfldgig ,l=Kq ,nd .ekSfï myiq;dj ù we;af;a 34%ls' zzuyd wKqZZ hkak wr®: 

±laùu ms<sn| úuid we;s fuu m%Yak wkqfldgig ms<s;=re f,i wKql Ndrh 104 - 1010 orK nj 

fndfyda wfmaCIlhka i|yka lr ;snq◊' zzuyd wKq tall wKq úYd, ixLHdjlska ;ekS ;sîu$ nyq 

wjhúlhlZZ hk lreK fndfyda wfmaCIlhka i|yka lr fkd;sîu ,l=Kq wvq ùug fya;= ù we;' 

A (ii) wkqfldgig ,l=Kq ,nd .ekSfï myiq;dj 70%ls' fuu m%Yakfha myiq;djh jeä u wkqfldgi 

jk fuhg fndfyda wfmaCIlhka ksjer† j ms<s;=re imhd we;' kuq;a fuu ms<s;=frys zzfmd,sielrhsvZZ 

fjkqjg zzldfndayhsfâ%gZZ o" zzkshqla,sla wï,ZZ fjkqjg zzDNA fyda RNAZZ foflka tlla muKla 

,shd ;sîu o iuyr wfmaCIlhkag ,l=Kq fkd,eîug fya;= ù we;' 

A (iii) fuu m%Yak wkqfldgfia ,l=Kq ,nd .ekSfï myiq;dj 64%ls' fuys ° Wla Ydlh" m%frdaykh 

jk îc iy ls˙ hk tajdfha wvx.= vhsielrhsv jr®. ms<sfj<ska iqfl%daia fuda,afgdaia yd ,elafgdaia 

f,i kï ls¯ug iuyr wfmaCIlhka wiu;a ù we;' 

A (iv) fuu m%Yak wkqfldgig myiq;dj 56%ls' NAD yd ATP j, wvx.= jk fudfkdielrhsvh 

rhsfndaia nj 44%la jk wfmaCIlhka m%udKhla ±kqj;a ù fkdue;' 

A (v) ,smsvj, jeo.;a ,CIK folla b†˙m;a ls¯ug wid we;s fuu m%Yak wkqfldgfia myiq;dj 

24%ls' 76%la wfmaCIlhka ,smsvj, jeo.;a ,CIK folla ,sùug wiu;a ù we;' 

A (vi) fuu m%Yak wkqfldgfia myiq;dj 44%ls' m%Odk ,smsv jr®. f,i ° we;s ms<s;=re fjkqjg 

.a,hsfld,smsv" fldf,iagfrda,a" lshqáka jeks fjk;a ,smsv jr®. ,shd ;sîu ,l=Kq fkd,eîug fya;= 

ù we;' 

B (i) fuu m%Yak wkqfldgfiys myiq;dj 45%ls' zzúlD;sZZhkq zz„úfhl=f.a m%fõ◊l øjHj,$ 

DNAj,$ f.fkdaufha is≥jk fjkialï h'ZZ fuys zz„ùkaf.aZZ hk jpkh ,shd fkd;sîu ,l=Kq 

fkd,eîug fya;= jQ m%Odk ldrKh úh' iqúfYaI ixl,am wr®: ±laùfï ° iïu; jpk Ndú;d lr 

iïmQr®K ms<s;=r ,sùug wfmaCIlhka j. n,d .; hq;= h' 

B (ii) 11%l wvq myiq;djla fuu m%Yak wkqfldgig ,nd we;' zzúlD;s kj m%fNaok we;s ls¯fuka 

jvd;a .e<fmk „ùka we;s ùug u`. mdohsZZ hk iïmQr®K ms<s;=r ,sùug fndfyda wfmaCIlhska 

wfmdfydi;a ùu ,l=Kq wvq ùug fya;= ù we;' 

B (iii) fuu wkqfldgfia ,l=Kq ,nd we;s myiq;dj 59%ls' ñksidg we;sjk m%fõ◊l wdndO iy tajd 

wh;ajk úlD;s jr®.h fuu m%Yak wkqfldgfika úuid we;' m%fõ◊l wdndO iy w∞< úlD;s jr®. 

.=reudr®f.damfoaY ix.%yfha iqúfYaI f,i i|yka lr ;snqK o" iuyr wfmaCIlhka tu lreKq jer† 

wdldrhg b†˙m;a lr ;sîu fuu m%Yak wkqfldgfia myiq;dj wvq ùug fya;= úh' cdk úlD;s iy 

jr®Kfoay úlD;s tlsfklska fjkalr ±laùug iuyr wfmaCIlhkag fkdyels ù ;sfí'

C (i) fuu m%Yak wkqfldgfia myiq;dj 3%ls' fuh m%Yakfhys wvqfjka u ,l=Kq ,nd we;s m%Yak 

wkqfldgihs' zzldnksl øjH$ wmøjH ì| fy<Su i|yd iajdhq CIqø „ùkag wjYH jk ødjH O
2
 m%udKh 

zzffcj Tlaiscka b,aÆuZZ f,i wr®: ±laùug 97%l wfmaCIlhka wfmdfydi;a ù ;snq◊'
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C (ii) fuu m%Yak wkqfldgfia myiq;dj jkqfha 11%ls' wêl ffcj Tlaiscka b,aÆula iys; wmøjH 

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

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

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

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

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

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

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

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

nj meye†,s fõ'   

2 m%Yakh

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

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

			 

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

÷	foay WIaK;ajh 	

÷	reêr .aÆfldaia 

÷²	reêr Tlaiscka

÷²	reêr CO
2
 $ ldnkavfhdlaihsâ

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

÷²	reêr pH / H+  	

÷	reêr Na+ / K+ / Ca+2 / Cl¯/ HCO ̄
3

 

÷	reêr mSvkh 	 ^,l=Kq 3 × 2 1/2hs&

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

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

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

÷	ia:djr ;;ajhla mj;ajd .ekSu 

÷	mqoa.,hd l%shdld¯ ùu 

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

		

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

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

i|yka lrkak' 

÷	reêr .AÆfldaia uÜgu hdukh

÷	,smsv wka;r®.;h hdukh 

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

÷	úIyrKh

÷	WIaK;aj hdukh 

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

÷	ysfud.af,daìka ìo jeàu$ bj;a ls¯u 

÷	reêrh ixÑ; ls¯u

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

÷	reêr fm%daàk ixiaf,aYKh$ ksIamdokh  

÷	fldf,iagfrda,a ixiaf,aYKh$ ksIamdokh  

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

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

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

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

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

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

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

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

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

÷	c,h  	 ^,l=Kq 1 × 2 1/2hs&

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

÷	fm%dfciagfrdaka 

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

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

÷	c,h

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

÷	fïo 

÷	fm%daàk

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

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

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

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

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

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

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

÷	uõls˙ ksjer† m%udKhg WKqiqïh'

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

÷ 	m%;sfoay imhhs$ wl%sh m%;sYla;sh' 

÷	hlv wjfYdaIKh myiq lrhs'

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

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

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

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

÷	iudfhdackh 

÷	ifudaOdkh 

÷	iuia:ß;sh   	 ^,l=Kq 3 × 2 1/2hs&

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

÷	wefk,Svd 

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

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

÷	tlhsfkdvr®fïgd	 ^,l=Kq 1 × 2 1/2hs&

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

÷	blauka m%;spdr

÷	ia:dkSh m%;spdr   

÷	ksYaÑ; m:hls 

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

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

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

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

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

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

÷²	úfYaIs; ffi, j,ska hqla; fõ' 

÷²	iakdhq moaO;sh iu. iïnkaê;h' 

÷²	wkqjr®;kh fmkajhs' 

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

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

÷	uhsiakr® foaydkq 

÷	uZr®l,a u`v,

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

					     ^tl;=j 40 × 2 1/2 = 100hs&
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2 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

   

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

wh≥ïlrejkaf.ka 98%la muKss' fuu m%Yakh 

i|yd ,l=Kq 100la ysñ fõ'   

bka ,l=Kq 	 00	 - 	 25 	 m%dka;rfha	 26%la o"

 	 ,l=Kq 	 26	 - 	 50 	 m%dka;rfha	 45%la o"

 	 ,l=Kq 	 51	 - 	 75 	 m%dka;rfha	 27%la o"

     ,l=Kq  76	 -   100 	 m%dka;rfha	  2%la o" 
 

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 2%la 

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

26%ls' tfuka u wh≥ïlrejkaf.ka 45%lau 

26 - 50 w;r ,l=Kq ,nd f.k we;s w;r" ,l=Kq 

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

wfmaCIl m%;sY;h 71%la úh' 

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

00 - 25

26%

26 - 50

45%

51 - 75

27%

76 - 100

2%

00 - 25

26%

26 - 50

45%

51 - 75

27%

76 - 100

2%

   

2 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

2 m%Yakfhys fldgia yd wkqfldgia 

m
y
i
q;
dj

  

58%

43%

35%36%

54%
58%

36%35%

51%

41%40%

59%

48%

24%

16%
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16%
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(i) (ii) (iii) (iv) (v) (vi) (i) (ii) (iii) (iv) (v) (vi) (vii) (i) (ii) (iii) (iv) (v) (vi) (vii)

(A) (B) (C)

2

  

Ú	 02 jk m%Yakhg wkqfldgia 20la we;s w;r bka wkqfldgia 6l myiq;dj 50%lg jeä h' myiq;dj 

jeä u wkqfldgi (A) (i) ù we;s w;r tys myiq;dj 78%ls' (A) (iii) myiq;dj wvq u wkqfldgi ù 

we;' tys myiq;dj 6%ls' 
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2 (A) (i), (ii)  m%Yak wkqfldgia myiq;dj ms<sfj<ska 78%la yd 49%la fõ' fuys ° ñksidf.a iuia:ß;sl 

f,i hdukh jk idOl ,shd ±laùfï ° lreKq iqúfYaI f,i b†˙m;a l< hq;= h' 

W∞	(- 	 foay WIaK;ajh 

		  reêr .aÆfldaia  

	 reêr c, m%udKh	 hkd† f,i háka b˙ we† mo úfYaIfhka ,shd ;sîu 

w;HdjYH fõ' tu úfYaIK mo fkdue;s j ,shd we;s wiïmQr®K ms<s;=rej,g ,l=Kq ysñ fkdfõ'

ñksidf.a iuia:ß;sfha jdis yd wjdis ms<sn| úuid we;s (A) (iii) iy (iv) m%Yak wkqfldgiaj, myiq;dj 

ms<sfj<ska 6%la iy 16%la úh' 

iuia:ß;sh u.ska mqoa.,fhl=f.a foay wNHka;r m˙irh$ mgl ;r,h m%Yia: ;;a;ajhlska mj;ajd .; 

yels h' tys m%;sM,hla f,i m˙jD;a;sh fõ.h m%Yia: uÜgulska mj;ajd .ksñka mqoa.,hdg ls%hdld¯ 

„ú;hla .; l< yels fjhs' iuia:ß;sh mj;ajd .ekSu mqoa.,hdf.a ksfrda.S njg fya;= fõ' iuia:ß;sl 

mrdihg jvd reêr .a¨fldaia uÜgu jeä ùu frda.S ;;a;ajhls' fï ms<sn| j wfmaCIlhkaf.a ±kqj;a 

Ndjh ≥r®j, uÜgul mj;sk nj fmkS hhs' iuia:ß;sh ms<sn| bf.k .;a uQ,Or®u t†kf∞ „ú;hg 

iïnkaO jk wdldrh ms<sn| wjfndaO lr .; hq;= h' 

(A) (v) iuia:ß;sfha ° udkj wlaudfjka bgq lrkq ,nk ldr®hhka úuikq ,nk fuu m%Yak wkqfldgfia 

myiq;dj 42%la fõ' ±kqu mdol lr.;a fuu m%Yak wkqfldgi i|yd wfmaCIs; lreKq ksjer† f,i 

b†˙m;a ls¯ug wfmaCIlhkaf.ka 58%la wiu;a ù we;' 

(A) (vi) wkqfldgi i|yd wfmaCIlhska olajd we;s myiq;dj 16%la jk ≥r®j, uÜgul mj;S' fuys ° 

ñksia isrer ;=< ls%hd;aul jk Ok m%;sfmdaIS hka;%K i|yd ksoiqka folla ms<sn| j wfmaCIlhkaf.ka 

úuid we;' 

wfmaCIs; ms<s;=re jkqfha" ore m%iQ;sh iy ia;k .%ka:ß u.ska ls˙ úir®ckh hk ls%hdj,shka h'

Ú 	ore m%iq;sh - fuys ° ufhdafuá%hfï ixfldapk is≥ùu Tlaisfgdiska u.ska W;af;ackh jk w;r"  

uq,ska is≥jk ufhdafuá%hfï ixfldapk ksid ;j ;j;a Tlaisfgdiska ksoyia lr tu.ska Ok 

mqkr®fmdaIS hka;%Khg wkqj fmaYS ixfldapk m%N,;dj jeä ù wjidkfha m%iQ;sh is≥ jkq we;' 

Ú 	ia;k .%ka:ß u.ska ls˙ úir®ckh - <|rejd ls˙ Wrd îu ksid we;s jk W;af;ackfhka" Tlaisfgdiska 

ksoyia ùu is≥ fõ' tu Tlaisfgdiska u.ska Ok mqkr®fmdaIS hka;%Khg wkqj ;j≥rg;a ls˙ 

úir®ckh is≥ jkq we;'

(B) (i) iy (ii) hk m%Yak wkqfldgia i|yd myiq;dj ms<sfj<ska 24%la yd 48%la fõ' CISrKh hkq 

ia;k .%ka:ßj, ls˙ ksmoùu yd ksoyia ls¯uhs' fuys ° ia;k .%ka:ß fjkqjg CIsr .%ka:ß ,shd ;sîu o" 

ksmoùu yd ksoyia ls¯u fjkqjg i%djh ùu muKla ,shd ;sîu o" wfmaCIlhkag ,l=Kq fkd,eîug 

fya;= ù ;snq◊' 
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;j o udkj ls˙j, jvd;a u nyq, ix>glh ,elafgdaia fkdj c,h h' ´kEu foay ;r,hl jvd;a 

nyq, ix>glh c,h nj wjOdrKh lr .; hq;= h'  

(B) (iii), (iv), (v), (vi) hk m%Yak wkqfldgia i|yd myiq;dj ms<sfj<ska 59%la" 40%la" 41%la yd 

51%la fõ' mshhqre u; ls%hdlrk fydar®fudak Biag%cka" fm%dfciagfrdaka yd udkj l<, nkaO 

,elafgdcka h' fuys ° zzudkjZZ hk moh fkd,shd l<, nkaO ,elafgdcka muKla ms<s;=r f,i 

i|yka ls¯u o ,l=Kq ,eîu ≥r®j, uÜgul mej;Sug fya;= ù we;' 

fld,iag%ïj, ix>gl f,i fndfyda isiqka m%;sfoay muKla ,shd ;snq◊' c,h" fïo" fm%daàk" .e,ù hk 

ia:k .%ka:ß ffi, jeks fjk;a ix>gl ,shd fkd;sì◊' ;j o m%;sfoay fjkqjg iuyr wfmaCIlhska 

zzm%;sYla;sh we;s ùuZZ f,i o ms<s;=re b†˙m;a lr we;'  

2 (C) (i) m%Yak wkqfldgi i|yd myiq;dj 36%ls' fuys udkj iakdhq moaO;sfha m%Odk lD;H ;=k 

i|yka ls¯ug kshñ;j we;s kuq;a" fndfyda wfmaCIlhska iudfhdackh muKla ,shd ;snQ w;r" 

zzifudaOdkhZZ yd zziuia:ß;shZZ hk ms<s;=re ,shd ke;' ;j o fndfyda isiqka fuu ixl,am ksYaÑ; j 

i|yka fkdlrñka" ta fjkqjg lreKq meye†,s lr" tajd úia;r lr ;sîu ,l=Kq fkd,eîug fya;= ù 

we;'

2 (ii) iy (iii) wkqfldgia i|yd myiq;dj 58%la yd 54% ne.ska fõ' fuu m%Yak fldgi mokï ù 

we;af;a wmDIag jxYSkaf.a iakdhq moaO;s ms<sn|j hs' 

úúO i;a;aj jxYj, iakdhq moaO;sfha uQ,sl ie,eiau tlsfklg fjkia h' 

W∞	 (- 	 Ú	 wefk,svd iy wdf;%dfmdavdjkag oaú;aj Wo˙h >k iakdhq r–cqjla we;' 

		  Ú  	fudÆiald jxYslhkag .ex.a,shd hq.,a 03la ^.ex.a,shï iys; iakdhq j,hla& yd 

			   iakdhq r–cq hq., folla mj;S' 

		  Ú 	 tlhsfkdvfïgdjkag iakdhq j,hlska yg.kakd w˙h iakdhq 5la iy iakdhq 

			   cd,hla we;' 

úúO i;aj jxYj, iakdhq moaO;s j, we;s fjkialï my; rEm igykaj,ska y∫kd .; yels h'
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2 (C) (iv), (v), (vi) iy (vii) wkqfldgia i|yd myiq;dj ms<sfj<ska 36%la" 35%la" 43%la iy 58%la fõ' 

fuu m%Yak wkqfldgia ish,a, ±kqu mokï lr.;a m%cdkk fCIa;%hg we;=<;a jk m%Yak fldgia h' 

ms<s;=re i|yd lreKq yd ixl,am ksjer† j b†˙m;a ls¯ug wfmaCIlhka jeä m%udKhla wfmdfydi;a 

ù ;snq◊'  
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3 m%Yakh

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

±la fõ'  

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

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

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

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

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

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

lrkak'   
	

(1)	oaúmdr®YaÑl iuñ;sl foayh 	 	 2	

	 w¯h iuñ;sl foayh		  3 			 

		

(2)	me;,s foayh 	 	 A 			 

is,skavrdldr foayh 			   4

(3)	.%dysld foayfha odrh jgd msysghs	 	 E	

	 .%dysld uqLh jgd msysghs 			   B

(4)	fujq, we;'	 	 D

	 fujq, ke;'	  		  C

		  ^,l=Kq 8 × 2 1/2hs&

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

÷	 A	 -	 gr®nf,a˙hd                 

÷	 B	 -	 wekaf;dfidajd$ yhsfv%dfidajd  

÷	 C 	 -	 fmd,slSgd  

÷	 D	 -	 T,sf.dlSgd 

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

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

lrkak' 

÷	l,dih 	 ÷	 l<, fldaIh     

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

÷	äïndjrK	 ÷	 äïn ffi,h$ wKav ffi,h

÷	m%;sO%ej ffi,	 ÷	 wdOdrl ffi,

÷	wkqoajdrh	 ÷	 ,mh$ äïn jDka;h       

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

.; lrkak' 

÷	hqla;dkqfjka l<,h úlikh ùu

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

÷	äïndjrK" îcdjrKh njg m;aúu

÷	äïnh" îch njg m;aùu 

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

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

igykaj, olajd we;' 

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

÷	P  = ffY,u 

÷	 Q = µaf,dahu 	 ^,l=Kq 2 × 2 1/2hs&

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

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

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

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

÷	 D  	=	 jdyldN	 ÷	 I  	 =	 fmfkar m%foaY

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

	 	 ^,l=Kq 10 × 2 1/2hs&

					     ^tl;=j 40 × 2 1/2 = 100hs&
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3 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

  

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

wh≥ïlrejkaf.ka 98%la muKss' fuu m%Yakh 

i|yd ,l=Kq 100la ysñ fõ'   

bka ,l=Kq 	 00	 - 	 25 	 m%dka;rfha	 26%la o"

 	 ,l=Kq 	 26	 - 	 50 	 m%dka;rfha	 36%la o"

 	 ,l=Kq 	 51	 - 	 75 	 m%dka;rfha	 31%la o"

     ,l=Kq  76	 -   100 	 m%dka;rfha	  7%la o" 

	

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 7%la 

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

26%ls' tfuka u wh≥ïlrejkaf.ka 36%la u 26 - 
50 w;r ,l=Kq ,nd f.k we;s w;r" ,l=Kq 50 fyda 

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

m%;sY;h 62%la úh'    

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

00 - 25

26%

26 - 50

36%

51 - 75

31%

76 - 100

7%

00 - 25

26%

26 - 50

36%

51 - 75

31%

76 - 100

7%

3 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

m
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3 m%Yakfhys fldgia yd wkqfldgia

40%
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3

  

Ú	 fuu m%Yakhg wkqfldgia 6la we;s w;r wkqfldgia ish,a,g u wfmaCIlhska ±la jQ myiq;dj 

72%lg wvq h' myiq;dj jeä u wkqfldgi (C) (i) ù we;s w;r tys myiq;dj 71%ls' tfia u 

myiq;dj wvq u wkqfldgi (B) (ii) jk w;r tys myiq;dj 28%ls'  
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3 (A) m%Yak wkqfldgfia myiq;dj 69%ls' fuu fldgfiys fofn≥ï iqÑhlg wkqj jr®. we;=<;a ls¯u 

ms<sn| yelshdj we.hSug ,la lr we;' 

fofn≥ï iqÑhlg wkqj „úka jr®.SlrKh ls¯fï °"

Ú 	 „ùkaf.a ndysr ,CIK muKla ie,ls,a,g .; hq;= h' 

Ú 	 iEu mshjrla u úl,am m%ldYk follska ±laúh hq;= h' 

Ú 	 tla tla m%ldYkhla b†˙fhka bka úia;r flfrk „úhd i|yka l< hq;= h'

Ú 	 ke;fyd;a ;j≥rg;a „ùka y∫kd.ekSu i|yd fhduq jk B<`. mshjfrys wxlh we;=<;a l< hq;= h'

Ú 	 fofn≥ï iqÑhla ,sùfï ° Ndú;d fkdl< hq;= ,CIK o we;'

W∞(	 - 	 „úhdf.a meyeh ^,sx.sl;ajh wkqj fjkia úh yels h'&

	 - 	 „úhdf.a m%udKh ^,sx.sl;ajh yd m˙k;sh wkqj fjkia úh yels h'&

     	 - 	 m˙irh$ jdiia:dkh 

by; ksr®Kdhl mokï lr.ksñka fofn≥ï iqÑ f.dvke.Sfï l=i,;djhka wfmaCIlhka i;= úh 

hq;= h'

3 (A) (ii) wkqfldgfia myiq;dj 46%ls' fuu fldgiska we.hSug ,lalr we;af;a ndysr ,CIK wkqj 

i;aj jr®.h y∫kd .ekSuhs' fï i|yd .=reudr®f.damfoaY ix.%yfha o olajd we;s ta ta i;aj jxY iy 

jr®.j, ,CIK wOHhkh lr ;sìh hq;= h'

3 (B) (i) yd (ii) m%Yak wkqfldgiaj, myiq;dj ms<sfj<ska 29%la yd 28%la fõ' fuys ° my; i|yka 

f,i wdjD; îcl m˙k; äïnhl isrialv jHQyhl fldgia fjkalr y∫kd .ekSug wfmaCIlhdg 

we;s yelshdj m˙CId lr we;' 

my; i|yka rEmigyfka ±lafjkafka wdjD; îcl äïnhl isrialv rEm igykls' 

l,dih 
m%;sO%ej ffi,  

l<, fldaIh   

oaú;shsl kHIaáh   

äïn ffi,h    

wdOdrl ffi,   

wkqoajdrh    

äïndjrK

l=laIsh  

(C) (i)  iy (ii) m%Yak wkqfldgiaj, myiq;dj ms<sfj<ska 71%la yd 40%la fõ' fuu m%Yak wkqfldgiaj,ska 

wjD; îc Ydlj, m%Odk ixlSr®K mgl y∫kd f.k kï ls¯u is≥ l< hq;= j we;' fuys ° wfmaCIlhska 

jeä fofkla uQ,sl mgl fol ksjer† j kï l< o" tajdfha iúia;rd;aul jHqyhg w∞< fldgia 

ksYaÑ; j y∫kd .ekSfï yelshdj uek n,k (C) (ii)  m%Yak wkqfldgig ms<s;=re °ug wfmdfydi;a 

ù ;snq◊'    
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4 m%Yakh

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

÷	l%shdld¯$ .;sl tallhls'   

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

		  ^,l=Kq 2 × 2 1/2hs&

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

÷	m%d:ñl ksIamdolhka

÷	m˙fNdaclhka 

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

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

÷	fmdaIK ino;d u.ska  	

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

(iv) m˙ir ksfla;kh wr®: olajkak'  

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

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

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

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

		  ^,l=Kq 1 × 2 1/2hs&

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

id.rh   	 Ydl ma,jdx.  

÷	 ú,aÆ	 ;DK 

÷	 m;k	 ;DK 	 ^,l=Kq 3 × 2 1/2hs&

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

÷	 mqΩ,aj me;s¯ we;s" 

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

÷	 m%uqL jDlaI,;dÈh u; jr®. lrk ,o" 

÷	 m%dfoaYSh foaY.=Ksl ;;aj iy   

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

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

÷	ksjr®;k jkdka;r 

÷	ldka;dr

÷	ijdkd	 ^,l=Kq 3 × 2 1/2hs&

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

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

÷	m˙ir moaO;shl l%shdld¯;ajh iy   

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

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

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

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

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

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

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

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

÷	 CO
2
 $ ldnkavfhdlaihsâ

÷	 khsg%ckaj, Tlaihsv$ N
2
O/  NO

2
/  NO/ NO

x

÷	 óf;aka $ CH
4
 

÷	 c,jdIam" 

÷	 ´fidaka$ O
3
	 ^,l=Kq 5 × 2 1/2hs&

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

lrkak' 

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

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

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

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

÷	 kj ia:dkj, ia:djr ùu ksid 

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

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

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

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

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

÷	 jdiia:dk ke;s ùu 

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

					     ^tl;=j 40 × 2 1/2 = 100hs&
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4 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd(

   

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

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

i|yd ,l=Kq 100la ysñ fõ'  

bka ,l=Kq 	 00	 - 	 25 	 m%dka;rfha	 57%la o"

 	 ,l=Kq 	 26	 - 	 50 	 m%dka;rfha	 33%la o"

 	 ,l=Kq 	 51	 - 	 75 	 m%dka;rfha	 9%la o"

     ,l=Kq  76	 -   100 	 m%dka;rfha	 1%la o" 
	

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 1%la 

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

ms˙i 57%ls' tfukau wh≥ïlrejkaf.ka 33%lau 

26 - 50 w;r ,l=Kq ,nd f.k we;s w;r" ,l=Kq 

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

wfmaCIl m%;sY;h 90%la úh'  

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

26 - 50

33%

00 - 25

57%

76 - 100

1%

51 - 75

9%

26 - 50

33%

00 - 25

57%

76 - 100

1%

51 - 75

9%

4 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  

4  m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

  

7%
10%

17%

49%

23%
18%

15%

44%
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28%
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(a) (b) (a) (b)

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

(A) (B) (C)

4

Ú	 fuu m%Yakhg wkqfldgia 16la we;s w;r bka wkqfldgia tll" tkï (A) (iv)ys muKla myiq;dj 

50%lg jeä h' tys myiq;dj 59%ls' tfiau myiq;dj wvq u wkqfldgi (C) (iv) ù we;s w;r tys 

myiq;dj 7%ls' 
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4 (A) (i), (ii), (iii) iy (iv)  hk wkqfldgia i|yd myiq;dj wkqms<sfj,ska 28%" 38%" 13% yd 59% 

fõ' fuu m%Yak wkqfldgia u.ska m˙ir moaO;sh iy tys ix>gl ms<sn| ±kqu mokï lr.;a iqúfYaI 

lreKq ms<sn| j úuid we;'

myiq m%Yak fldgia jqj o wfmaCIlhka nyq;rhla ms<s;=re iemhSfuka je<lS isàu ksid iuia: m%Yak 

fldgia i|yd myiq;djh wvq ù we;' fuhg m%Odk fya;=j úIh ksr®foaIfha wjika tallj, mdvï 

fldgia flfrys wfmaCIlhkaf.a wjOdkh wvq uÜgul mej;Suhs'

4 (A) (v) (a) yd (b) m%Yak wkqfldgia i|yd o ≥r®j, uÜgul myiq;djhla" tkï ms<sfj<ska 19%la iy 

29%la fmkajd ;snq◊' fuys wid we;s wdldrhg tla tla m˙ir moaO;sj, m%Odk m%d:ñl ksIamdolhka 

tlsfklg fjkia h'

W∞yrKh	 (- 	 id.rh 	 - 	 Ydl ma,jdx.

		  ú,aÆ iy m;k 	 - 	 ;DK Ydl 

		  jkdka;r 	 - 	 y˙; Ydl 

		  fkd.eUqre fmdl=K 	- 	 c,c Ydl 

(B) (i), (ii) iy (iii) m%Yak wkqfldgiaj, myiq;dj 25%" 30% yd 44% fõ' fuu m%Yak wkqfldgia u.ska 

ìfhdauh wr®: ±laùu iy f,dalfha mj;sk m%Odk ìfhdau jr®. ms<sn| j úuid ;snq◊'

ksjr®;k l,dmfha m%Odk fN!ñl ìfhdau ;=k kï ls¯fï ° zzksjr®;k jkdka;rZZ" zzldka;drZZ 

yd zzijdkdZZ ms<s;=re f,i b†˙m;a lr we;' fuys ° ksjr®;k jkdka;r fjkqjg zzksjr®;k jr®Id 

jkdka;rZZ fyda zzksjr®;k  f;;a jkdka;rZZ f,i ms<s;=re ,sùu ,l=Kq fkd,eîug fya;= úh' f,dalfha 

úYd, u fN!ñl ìfhdauh ghs.d fyj;a fla;=Or jkdka;rhs' fuh fi!uH l,dmsl ìfhdauhls' fuu 

l,dmhg YS; R;=fõ ° ±äf,i ysu m;kh jk neúka Ydl lsre, u; whsia /£ ;sîu je<elaùug 

wkqjr®;khla f,i fla;=Or Ydl m%uqL Ydl njg m;aj we;' 

(B) (iv) yd (v) m%Yak wkqfldgiaj, myiq;dj 15%la iy 18%la fõ' fuu m%Yak wkqfldgiaj, ° 

md˙i˙l jeo.;alu fmkakqï ls¯u i|yd „ù úfYaI" uQ,ia:dk úfYaI yd Och Od¯ úfYaI f,i 

wr®: ±laùu iy meye†,s ls¯u ms<sn| ±kqu úuid we;' fuys ° úfYaIs; md˙i˙l ixl,am ms<sn| 

wfmaCIlhkaf.a ±kqj;aNdjh wvq uÜgul mj;sk nj ;yjqre ù we;' OchOd˙ úfYaI ixl,amh 

meye†,s ls¯u fjkqjg fndfydauhla wfmaCIlhka OchOd¯ úfYaIh wr®: ±laùu is≥ lr ;snq◊'

(C) (i) iy (ii) (a) yd (b) wkqfldgia i|yd myiq;dj ms<sfj<ska 23%la" 49%la yd 17%la fõ' ñys;,h 

WKqiqï ùu hkq zzjdhqf.da,fha idudkH WIaK;ajhZZ by< hduhs' fuys ° wfmaCIlhka zzjdhqf.da,hZZ 

fjkqjg zzmD:ßúf.da,hZZ" zzmD:ßúhZZ" zzñys;,hZZ jeks fjk;a jpk ,shd ;sîu;a" zzidudkHZZ hk moh 

,shd fkd;sîu;a ,l=Kq fkd,eîug fya;= úh' 

ñys;,h WKqiqï ùug ∞hl jk jdhq jr®. .=reudr®f.damfoaY ix.%yfha olajd we;s m˙† ,shd ±laùug 

iuyr isiqka wfmdfydi;a ù we;' 

(C) (iii) iy (iv) hk m%Yak wkqfldgia i|yd myiq;dj ms<sfj<ska 10% iy 7%la fõ' fuu m%Yak 

wkqfldgiaj,ska úuid we;s wdl%u◊l úfYaIh hkak ksjer† j wr®: ±laùug fndfyda wfmaCIlhka 

wfmdfydi;a ù we;s nj fmkS hhs' 

ffcj úúO;aj ydhkhg lDIslr®udka;fha ∞hl;ajh ms<sn| j úuid we;s (iv) m%Yak wkqfldgis 

y˙yeá wjfndaO lr fkd.ekSu ksid w∞< fkdjk ms<s;=re imhd ;sîu wvq ,l=Kq ,nd .ekSug 

fya;= ù we;' 

fï wkqj" iuia;hla f,i .;aúg m˙ir „j úoHdj tallfhka úuid we;s 4 jk m%Yakh i|yd 

myiq;djh b;d wvq uÜgul mj;sk nj fmkS hhs' 
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B  fldgi - rpkd m%Yak

5 m%Yakh

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

		  ridhksl iajNdjh 

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

2'  C, H, O, N yd S uQ, øjH wvx.=h' 

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

4'  weuehsfkda wï,j, nyqwjhjl fõ'

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

6'  fmd,s fmmaghsv oduh iEfoa'  

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

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

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

weuehsfkda wï, wkqms<sfj,la we;'

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

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

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

,nk&

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

lrhs'   

		  idudkH jHQyh 

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

12'  m%d:ñl jHqyh"

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

wkqms<sfj, h'  

14'  oaú;shsl jHqyh"  

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

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

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

18'  WodyrK ( flráka'

19'  /,s ;, jHqyh$ β /,s ;, jHqyh" 

20'  WodrK ( is,ala fm%daàka' 

21'  ;D;shsl jHqyh" 

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

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

,efí' 

25'	 p;=r®: jHqyh" 

26' 	f.da,Sh jHqyhls'

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

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

29'	 WodyrK ( ysfud.af,dìka 

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

lrkak' 

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

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

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

33'	 wÉpqjla f,i yeisfrñka 

34'	 m - RNA ixiaf,aIKh is≥ fõ'  

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

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

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

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

;khs' 

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

40'	 ffi, ma,diauhg meñfKa' 

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

fmd,sfmmaghsv iE°ug Woõ fõ' 

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

ths 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ms˙i 86%ls'  

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

00 - 37
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1%

76 - 113

13%

38 - 75

52%
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13%
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52%
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Ú	 fuu m%Yakhg wkqfldgia 2la we;s w;r 

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

jeä wkqfldgi ^a) ù we;s w;r tys 

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

wkqfldgi ^b)  h' tys myiq;dj 25%ls' 
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5 m%Yakh (a) yd (b) f,i fldgia follska iukaú; fõ' fuys (a) fldgi jk fm%daàkj, uQ,sl 

ridhksl iajNdjh iy idudkH jHqyh úia;r ls¯u hk m%Yak fldgfiys myiq;dj 38%ls' (b) 

fldgi jk fm%daàk ixYaf,aIKfha ° DNA iy RNA j, iqúfYaI ldr®hNdrhka ieflúka idlÉPd 

ls¯u i|yd myiq;dj 25%ls' 

iuia; m%Yakh i|yd 50%lg jvd jeä ,l=Kq ,nd we;s YsIH m%;sY;h 14%ls' fuu m%Yakh i|yd 

,nd we;s jeä u ,l=Kq iSudj msysgkafka 50-60 m%dka;rh ;=< h' 

(a) fldgig imhd ;snQ ms<s;=frys fmd≥ ≥r®j,;d lsysmhla y∫kd .; yel' 

÷ 	 ksjer† jpk Ndú; fkdls¯u

÷ 	 idudkH jHQyh úia;r ls¯fï ° fndfyda wfmaCIlhska fm%daàkj, ixúOdk uÜgï f,i 

m%d:ñl jHqyh" oaú;shsl jHQyh wd†h fjkqjg m%d:ñl fm%daàk" oaú;shsl fm%daàk ''' wd† f,i 

jpk .<md ;snq◊'

÷ 	 W∞yrK ksjer† f,i fhd∞ fkd;sì◊'

	    - fya,slaiSh yd /<s;, jHQyj,g W∞yrK udrelr ;snq◊'

÷ 	 ridhksl iajNdj úia;r ls¯fï ° iuyr fm%daàk f,day whk iu. ixlSr®K idok nj 

fndfyda wfmaCIlhska wjfndaO lrf.k fkd;sì◊'  

(b) fldgi i|yd fm%daàk ixYaf,aIKfha ° DNA yd RNA j, ldr®hNdrh meye†,s l< hq;= j we;' 

tys ° wfmaaCIlhska wiïmQr®K f,i ms<s;=re imhd ;sîu myiq;dj wvq ùug fya;= úh' ,l=Kq °fï 

mámdáhg we;=<;a lr ;snQ fndfyda jeo.;a lreKq w;miq lrñka jer† f,i .<md ms<s;=re ,nd °u 

±lsh yels jQ fmd≥ ≥r®j,;djhls' 

÷  	 AUG wdrïNl fla;h f,i ,shd we;;a" th fu;sfhdkska i|yd nj ,shd ke;'

÷ 	 ishÆ RNA jr®.hka kHIaàh ;=< ixYaf,aIKh ù ffi, ma,diauhg meñKk nj wfmaCIlhka 

;=< meye†,s wjfndaOhla fkdue;s nj fmkS hhs' 
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6 m%Yakh

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

1'	 Wor l=yrh ;=< 

2'	 wmr ì;a;shg wdikak

3'	 uyd m%dÖrhg my,ska 

4'	 m%;sWorÉP°h ^l=yrh ;=<& 

5'	 lfYarej fomi 

6'	 Wria yd là lfYareld w;r

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

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

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

9'	 tal ia:¯h fõ'

10'	 fndauka m%djrh"	

11'	 wú≥r ixj,s; kd,sldj"

12'	 fykaf,a mqvqfõ wjfrdayk ndyqj" 

13'	 fykaf,a mqvqfõ wdfrdayk ndyqj iy  

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

15'	 fndauka m%djrh fldamamdldr h'  

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

17'	 úfYaIs; ffi,$fmdfvdffigj,sks' 

18'	 msg; ì;a;sh 

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

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

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

22'	 >kldr wmsÉPo ffi,j,ska ;ekS we;'

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

24'	 l=yrhg fhduq ù$uqyqK,d we;' 

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

yeve;sh'

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

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

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

29'	 >kdldr wmsÉPo ffi,j,ska ;ekS we;

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

31'	 l=yrhg fhduq ù we;'
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	 (c)	 ñksia jDlalh reêr wdi%e;s mSvkh hdukh lrkafka flfia ±hs ieflúka meye†,s 

lrkak   

32'	 wdi%e;s mSvkh jeä ùu" 

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

34'	 yhsfmd;e,ui u.sks'  

35'	 tu.ska wmr msáhqgßh W;af;ackh ù 

36'	 ADH ksoyia lrhs

37'	 ADH ú≥r ixj,s; kd,sldj u; iy 

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

39'	 tajd c,hg mdr.uH lrhs'

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

41'	 Wm˙wNsidrl$idkaø uq;%d ksmo fõ' 

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

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

44'	 wdi%e;s mSvkh wvq jQ úg"

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

46'	 ADH ksoyia fkdfõ$ wvq fõ' 

47' 	túg ú≥rixj,s; kd,sldfõ ° iy

48' 	ix.%dyl m%kd,fha °  

49' 	c,h m%;sfYdaIKh fkdfõ'

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

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

		  (´kEu 50 × 3  = 150)
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6 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

6 m%Yakhg wfmaCIlhskaf.ka 87%la ms<s;=re imhd 

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

bka ,l=Kq 	 00	 - 	 37 	 m%dka;rfha	 28%la o"

 	 ,l=Kq 	 38	 - 	 75 	 m%dka;rfha	 46%la o"

 	 ,l=Kq 	 76	 - 	 113 	 m%dka;rfha	 24%la o"

     ,l=Kq  114	-   150 	 m%dka;rfha	  2%la o" 
	

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 26%la 

jk w;r ,l=Kq 38 - 75 w;r ,nd.;a ms˙i 

46%ls' wfmaCIlhska 28%la fuu m%Yakh i|yd 

,nd we;af;a ,l=Kq 37g jvd wvqfjks'

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

00 - 37

28%

38 - 75

46%

76 - 113

24%

114 - 150

2%

00 - 37

28%

38 - 75

46%

76 - 113

24%

114 - 150

2%

  

  

6 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  
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6 m%Yakfhys fldgia yd wkqfldgia
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Ú	fuu m%Yakhg wkqfldgia 3la we;s w;r tu wkqfldgia ;=fka u myiq;dj 60%g wvq h' myiq;dj 

jeä u wkqfldgi ̂a) fldgi ù we;s w;r tys myiq;dj 59%ls' ̂ c) fldgi myiq;dj wvq u wkqfldgi 

ù we;s w;r tys myiq;dj 22%ls' 
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fuu m%Yakh i|yd ,l=Kq 76%g jvd jeäfhka ,nd.;a ms˙i 26%ls' 

(a) fuys myiq;dj 59%ls' m%Yakfha b;d myiq fldgi fuh jqj;a" wfmaCIlhska jpk Ndú;fhys 

ie,ls,su;a fkdùu ksid idOk uÜgu wvq ù we;'

(b) fuys myiq;dj 45%ls' wfmaCIlhskaf.a myiq;djh wvqùug n,md we;s lreKq lsysmhla y∫kd .; 

yel' tfia y∫kd .;a" wjfndaO lr .; hq;= lreKq kï(

÷ 	 jDlaldkqjla tla fl<jrla újD; wfkla fl<jr ixjD; kd,sldjla nj  

÷ 	 fndauka m%djrfha we;=Ω ì;a;sfha fmdfvdihsg we;s nj 

÷ 	 fndauka m%djrh l=yruh jHqyhla nj

÷ 	 ú≥r ixj,s; kd,sldj iE† we;s >kdldr wmsÉPo ffi,j, o CIqø wx.=,sld we;s nj    fõ'  

(c) fuys myiq;dj 22%ls' tys °  ADH j, ls%hdj ksjer† j ,shd fkd;sîu myiq;d or®Ylh wvqùug fya;= 

úh' fuys ° zzADH ú≥r ixj,s; kd,sld yd ix.%dyl m%Kd, u; ls%hdlr tajd c,hg mdr.uH lrhsZZ 

fjkqjg fndfyda wfmaCIlhska ,shd ;snqfKa zzc,hg mrd.uH;djh jeä lrhsZZ hkqfjks' fï whq˙ka 

ksjer† woyi b†˙m;a ls¯ug wfmaCIlhka wfmdfydi;a ùu ksid myiq;d or®Ylh wvq ù we;' ;j o 

ADH j, ls%hdj RK m%;sfmdaIS hdka;%Khla nj wfmaCIlhska jeä ms˙ila m%ldY lr ke;' fndfyda 

wfmaCIlhska wdi%e;s mSvkh jeä ùu yd wvq ùu udre lr lreKq b†˙m;a lr ;snq◊'  
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7 m%Yakh

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

1'	 nelaà¯hd"

2'	 †,Sr"

3'	 we,a.S"

4'	 ffjri$ fm%dgfidjd"

5'	 Tjqka úúO .K$ úfYaIj,g wh;a fõ'

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

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

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

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

10'	 CIqø „ùka Lksc$ Lksc fmdaIl" 

11'	 ^úfhdackh jk& ldnksl øjH" 

12'	 CO
2
 / ldnkavfhdlaihsâ$ O

2
$ Tlaiscka$ N

2
$ khsg%cka jeks jdhQka" 

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

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

ixLHdjla yuq fõ'	 					   

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

(´kEu 13 × 4  = 52)

(Wm˙u = 150)

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

iqúfYaI ldr®hNdrh idlÉPd lrkak' 

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

úúOdldr iajrEmfhka pl%SlrKh fõ' 

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

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

3'	 ihfkdnelaà˙hd iy 

4'	 we,a.Sj,"  

5'	 m%Ndixiaf,aYKh u.sks' 

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

7'	 †,Sr u.sks' 

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

9'	 CIqø „ùkaf.a Yajikh u.sks' 

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

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

11'	 Azotobacter iy 

12'	 Rhizobium jeks

13'	 ^jdhquh& khsg%cka ;sr lrkafka 

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

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

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

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

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

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

20'	 Nitrosomonas  

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

22'	 Nitrobacter u.sks' 

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

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

(´kEu 20 × 4  = 80)

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

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

2'	 iy„ù khsg%cka ;srls¯u'

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

lrhs' 

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

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

6'	 Ydl frda. we;s ls¯ug fya;= fõ' 

(´kEu 05 × 4  = 20)

(38 × 4  = 152)

(Wm˙u = 150)
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7 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

7 m%Yakhg wfmaCIlhskaf.ka 68%la ms<s;=re imhd 

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

bka ,l=Kq 	 00	 - 	 37 	 m%dka;rfha	 31%la o"

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

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

     ,l=Kq  114	-   150 	 m%dka;rfha	  4%la o" 
	

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 31%la 

jk w;r ,l=Kq 38 - 75 w;r ,nd.;a ms˙i 

38%ls'  

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

00 - 37

31%

38 - 75

38%

76 - 113

27%

114 - 150

4%

00 - 37

31%

38 - 75

38%
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27%

114 - 150

4%

   

7 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  
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7  m%Yakfhys fldgia yd wkqfldgia  
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Ú	fuu m%Yakhg wkqfldgia 3la we;s w;r tu wkqfldgia ;=fka u myiq;dj 45%g fyda Bg wvq h' 

	 myiq;dj jeä u wkqfldgi (b) fldgi ù we;s w;r tys myiq;dj 45%ls' ^a) fldgi myiq;dj 

	 wvq u wkqfldgi ù we;s w;r tys myiq;dj 31%ls'  
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wfmaCIlhkaa 68%la fuu m%Yakh f;dard f.k we;s kuq;a m%Yakfha wid we;s foa .ek ksjer† 

wjfndaOhla fkd;sîu ksid myiq;d or®Ylh wvq ù we;' 

(a) fldgfiys myiq;dj 31%ls' CIqø „ùkaf.a iajNdjh hkak ljfr®± hs wfmaCIlhska y˙yeá 

wjfndaO fldgf.k fkd;snqKq ksid lreKq u`.ye¯ we;' fndfyda wfmaCIlhska ,shd ;snqfKa lreKq 

1-4 olajd we;s CIqø „ùka kï ls¯u mu◊' kuq;a CIqø „ùkaf.a iajNdjh úia;r ls¯fï °"

Ú 	 Tjqka „j;a jk m˙irfha ridhksl yd fN!;sl iajNdjh 

Ú	 Tjqkaf.a nyq,;djh i|yd n,mdk idOl

W∞yrK	 (- 	L◊c fmdaIl" ldnksl øjH" CO
2
" N

2
" O

2
" mfia .eUqr wd†h ms<sn| j m%ldY 

ls˙ug wfmaCIlhska wfmdfydi;a ù we;'

(b) fuys myiq;dj 45%ls' CIqø „ùkaf.a úoHd;aul kï ,sùfï ° is≥ ù we;s jer† ksid myiq;d 

or®Ylh wvq ù we;' fndfyda wfmaCIlhska .e,Sï igyka Ndú;fhka muKla khsg%cka yd ldnka jl% 

we| ;snq◊' th rpkduh m%Yakhlg wfmaCIs; ms<s;=re ,shk l%uh fkdjk nj wfmaCIlhka ±kqj;a 

úh hq;= hs'

(c) fuys myiq;dj 43%ls' m%Yakfhka wid we;s wka;r® ls%hdj, jeo.;alu ms<sn| j wfmaCIlhska ,shd 

we;;a" Ydl yd CIqø „ùka w;r wka;r® ls%hd ms<sn| j i|yka fldg ke;' 

W∞yrK	 (- 	 zzN
2
 ;sr ls¯uZZ ,shd we;;a" th zziy„ù N

2
 ;sr lss¯uZZ f,i ,shd fkdue;s neúka" 

myiq;d or®Ylh wvq ù we;'  
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8 m%Yakh

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

1'	 ldnksl ixfhda.$ldnksl ridhksl ixfhda." 

2'	 wvq idøkj,ska l%shdlrhs'

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

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

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

		  6' 	,má m;%		

7'	 .snr,ska   	 8' 	uq,a

		  9' 	,má m;%

		  10'	 m%frdaykh jk îc

11'	 ihsfgdlhska  	 12' 	uQ, w.%h

		  13' 	fndfyda mglj, úNdckh jk ffi,

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

		  16' 	M,

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

		  19' 	wm˙k; îc

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

meye†,s lrkak' 

TlaiSk

20'	 ffi, †laùu

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

22'	 wdjr®;s p,k hdukh ls¯u

23'	 leïìhu l%shdld¯;ajh fm%arKh ls¯u

24'	 m;% m;kh ksfYaOkh 

25'	 uq,a jr®Okh fm%arKh 

26'	 M, jr®Okh fm%arKh 

ihsfgdlhskska 

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

28'	 m%frday jr®Okh jeä ls¯u

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

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

31'	 lo †laùu

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

weíisisla wï,h

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

34'	 mQàld jeiSug ∞hl fõ

35'	 wxl=r j¾Okh ksfYaOkh

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

t;s,Sska 

37'	 lo †laùug Wmld¯ ùu$ ∞hl fõ

38'	 m,;=re b°u fm%arKh

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

40'	 m;%$ u,a$ M, f√okh md,kh ls¯u 

(´kEu 38 × 4  = 152)

(Wm˙u = 150)

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

8 m%Yakhg wfmaCIlhskaf.ka 59%la ms<s;=re imhd 

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

bka ,l=Kq 	 00	 - 	 37 	 m%dka;rfha	 26%la o"

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

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

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

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

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

jk w;r ,l=Kq 38 - 75 w;r ,nd.;a ms˙i 

37%ls'  

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

00 - 37

26%

38 - 75

37%

76 - 113

27%

114 - 150

10%
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8 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  
m
y
i
q;
dj

  

8 m%Yakfhys fldgia yd wkqfldgia  

39%

59%

35%
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8

Ú	fuu m%Yakhg wkqfldgia 3la we;s w;r" myiq;dj jeä u wkqfldgi (b) fldgi fõ' tys myiq;dj 

59%ls' ^a) fldgfia myiq;dj wvq u wkqfldgi ù we;s w;r tys myiq;dj 35%ls' 

  

fuh ±kqu mdol lr.;a m%Yakhls' 59%la wfmaCIlhska ms<s;=re imhd we;' ,l=Kq 76g jeäfhka 

,nd.;a ms˙i 37%ls' 38-75 w;r ,l=Kq ,nd .;a wfmaCIlhka 37%ls' 

(a) fuys myiq;dj 35%ls' thg fya;=j wfmaCIlhska Ydl jr®Ol øjHj, idudkH ,CIK ljfr®± hs 

ksjer† j m%ldY ls¯ug wfmdfydi;a ùuhs'

(b) fuys myiq;dj 59%ls' fuu fldgig w∞< j .=reudr®f.damfoaY ix.%yfha ° we;s úIh lreKq 

m%udKj;a h' tneúka wfmaCIlhska ;=< úIh lreKq fyd¢ka ;yjqre ù ;snqfKa kï" myiq;d or®Ylh 

óg jvd by< w.hla lrd hdug ;snq◊'

(c) fuys myiq;dj 39%ls' th wvq ùug fya;=j Ydl jr®Ol øjHj,ska lrk ls%hdj,s ,súfï ° ksjer† 

jpk ksjer† ia:dkj, fh°ug wfmdfydi;a ù ;sîu hs' tfiau tla tla jr®Ol øjH u.ska is≥ lrk 

ldr®hh ksjer† j .e<mSug wfmaCIlhska wiu;a ù ;sîuhs'

W∞yrK	 (-	 zzuq,aj, jr®Okh fm%arKhZZ fjkqjg zzuq,aj, jr®Okh W;af;ackhZZ f,i ms<s;=re 

imhd ;snq◊'  
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9 m%Yakh

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

1'	 ksjr®;k jeis jkdka;r

2'	 úh<s ñY% iody˙; jkdka;r

3'	 l∫lr jkdka;r

4'	 lgq m∫re$ ,∫ le,E  

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

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

ksjr®;k jeis jkdka;r 

5'	 ks˙; †. m%foaYfha" 

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

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

8'	 wjqreoao mqrd jr®Idj we;s fõ' 

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

we;'

10'	 ia:˙Njkh

11'	 fkre Ydl$ .ia 

12'	 úhk

13'	 Wm úhk 

14'	 m∫re iy

15'	 T!Iëh Ydl 

16'	 iody˙; Ydl

17'	 wmsYdl we;'

18'	 ldIaGdfrdayl$ ,hkd 

19'	 tal foaYsl Ydl nyq,h' 

úh<s ñY% iody˙; jkdka;r 

20'	 úh<s l,dmfha msysgd we;' 

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

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

23'	 ia:˙Njkh fkdfmkajhs'

24'	 jDCI$.ia

25'	 m`≥re

26'	 ìïia:rh$ ;DK 

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

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

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

30'	 ñá Ydl$l=re Ydl 

31'	 weUrekq l|ka iys; h' 

32'	 .eg iys; l|ka h'  

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

lgq l,E

34'	 Y+Ial l,dmfha" 

35'	 jhU iy 

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

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

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

39'	 lgq m≥re

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

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

42'	 tajd ñáh$l=reh

(´kEu 38 × 4  = 152)

(Wm˙u = 150)

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

  

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

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

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

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

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

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

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

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

jk w;r ,l=Kq 38 - 75 w;r ,nd.;a ms˙i 

36%ls'  

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

00 - 37

52%
38 - 75

36%

76 - 113

11%

114 - 150

1%

00 - 37

52%
38 - 75

36%

76 - 113

11%

114 - 150

1%
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9 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj  
m
y
i
q;
dj

 

9 m%Yakfhys fldgia yd wkqfldgia
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9

Ú	 fuu m%Yakhg wkqfldgia 2la we;s w;r" myiq;dj jeä u wkqfldgi ^a) fldgi ù we;s w;r tys 

myiq;dj 52%ls' (b) fldgi myiq;dj wvq u wkqfldgi ù we;s w;r tys myiq;dj 19%ls' 

fuu m%Yakh (a) yd (b) f,i fldgia follska iukaú; h' fuu m%Yak f;dard f.k we;af;a 

wfmaCIlhska 31%la mu◊' 

úIh ksr®foaYfha wjidkhg we;s tallhla jk md˙i˙l „ú úoHdj tallfhka fuu m%Yakh wid 

we;' wfmaCIlhska wjidk tall y˙yeá wdjrKh lrf.k fkd;sîu" wvq wfmaCIlhka ixLHdjla 

fuu m%Yakh f;dard .ekSug fya;= úh yel'

(a) myiq;dj 52%ls' th wvqùug fya;=j wfmaCIlhska jkdka;rj, kï ,sùfï ° ksjer† j ,shd 

fkd;sîu hs' 

W∞yrK	 (-	 úh<s ñY% i∞y˙; jkdka;r ys ° pjk ish,a, ksjer† j ,shd fkd;sîu yd ta 

fjkqjg fudaiï jkdka;r f,i th kï ls¯uhs'

(b) myiq;dj 19%ls' jkdka;r jr®.h ksjer† j ,shd fkdue;s ksid ta hgf;a lreKq ±laùfï ° 

,l=Kq fkd,eîu fuhg m%Odk fya;=j hs' ;j o 

Ú	 jr®Idm;k w.hka ksjer† j olajd fkd;sîu

Ú 	 jr®Idj ,efnk ld,hka ksjer† j ,shd fkd;sîu

Ú  	tu m%foaY ksjer† j olajd fkd;sîu" wd†h wfkl=;a fya;= f,i ±laúh yel'
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10 m%Yakh

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

	 (a) 	ñksia w.akHdxYh 

1'  Wor l=yrh ;=," 

2'  .%yks keïfï msysgd we;'

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

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

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

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

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

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

9'  tu hqIfha c,h" 

10'  Lksc ,jK iy 

11'  tkaihsu we;'

12'  tkaihsu jkafka weuhsf,aia"

13'  ,hsfmaia" 

14'  á%maisfkdcka$ á%maiska" 

15'  lhsfudá%maisfkdcka$ lhsfudá%maiska"  

16'  kshqla,sfhaia iy 

17'  lfndlaisfmmaáfâia$ fmmaáfâia h' 

18'  wkqLKaäld j,ska tl;=jk l=vd kd,

19'  tlaù w.akHdYhsl m%kd,h idohs'

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

21'  α iy β ffi, j,ska iE° we;'

22' 	α ffi, .a¨fld.ka i%djh lrhs'

23'  β ffi, bkaishq,ska i%djh lrhs'

	 (b) 	ffcjúúO;aj WKqiqï l,dm 

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

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

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

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

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

29'  msIaG iSks m˙jr®;kh$ l,ams;h  

30'  m%Ndixiaf,aIKh is≥jk úg" 

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

32'  túg md,l ffi,j, pH jeä fõ' 

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

34'  ødjH úNjh jeä ù" 

35'  md,l ffi,j, c, úNjh wvq fõ'

36'  c,h md,l ffi, ;=,g we;=Æ jkafka"

37'  hdno wmspr®óh ffi, j,ska"

38'  wdi%e;sh u.sks'

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

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

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

42'  wdf,dalh we;s úg" 

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

44'  túg ødjH úNj jeä ù"

45'  md,l ffi,j, c, úNjh wvq fõ' 

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

47'  wdi%e;sh u.sks'

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

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

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

51'  weíisisla wï,fha n,mEu u.sks'

(´kEu 50 × 3  = 150)
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10 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

  

10 m%Yakhg wfmaCIlhkaf.ka 62%la ms<s;=re 

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

bka ,l=Kq 	 00	 - 	 37 	 m%dka;rfha	 35%la o"

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

 	 ,l=Kq 	 76	 - 	 113 	 m%dka;rfha	 25%la o"

     ,l=Kq  114	-   150 	 m%dka;rfha	  4%la o" 
	

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

,l=Kq 76 fyda Bg jeäfhka ,nd.;a ms˙i 29%la 

jk w;r ,l=Kq 38 - 75 w;r ,nd.;a ms˙i 

36%ls'  

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

00 - 37

35%

38 - 75

36%

76 - 113

25%

114 - 150

4%

00 - 37

35%

38 - 75

36%

76 - 113

25%

114 - 150

4%

 

  

10 m%Yakfha fldgiaj, yd wkqfldgiaj, myiq;dj  

m
y
i
q;
dj

  

10  m%Yakfhys fldgia yd wkqfldgia  
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 Ú	 fuu m%Yakhg wkqfldgia 3la we;s w;r" myiq;dj jeä u wkqfldgi (b) fldgi fõ' tys myiq;dj 

44%ls' ^c) fldgi myiq;dj wvq u wkqfldgi ù we;s w;r tys myiq;dj 34%ls' 
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fuu m%Yakh wfmaCIlhkaf.ka 62%la f;dard f.k ;snq◊' thska ,l=Kq 76la fyda Bg jeä 29%ls' 

38-75;a w;r" 36%ls' fuh wjidk m%Yakh f,i f;dard .;a wfmaCIlhkag y˙yeá lreKq b†˙m;a 

ls¯ug fkdyels ù ;snq◊' thg fya;=j ld,h l<ukdlrKh lrf.k fkd;sîuhs'

(a) fldgfia myiq;dj 43%ls' w.akHdYfhys msysàu ksjer† j olajd ;snqK o w.akHdYfhys jHqyh 

m%ldY ls¯fï ° wfmaCIhska th meye†,sj ,shd ke;' w.akHdYhsl hqIfhys wvx.= øjH ish,a,u ,sùug 

wfmaCIlhska wfmdfydi;a ù we;' tu ksid myiq;dj wvq ù we;'

(b) fldgfia myiq;dj 44%ls' úIh ksr®foaYhg wkql+,j wfmaCIlhska ms<s;=re ,shd fkd;sîu ksid 

,l=Kq ,nd .ekSug wfmdfydi;a ù we;' 

(c) fldgfia myiq;dj 34%ls' fuu hka;%Kh iuyr wfmaCIlhska úiska l%udkql+,j ms<sfj<g olajd 

fkd;snq◊' tuksid fuu fldgfia myiq;dj wvq ù we;' hka;%Khla ,sùfï ° th ms<sfj<g ,súh 

hq;= nj wfmaCIlhska wjfndaO lr.; hq;= h'  
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2'2'3	 ˚˚  m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd ( 

 

m%Yak wxlh

w'fmd'i'^W'fm<& úNd.h - 2016
09 - „j úoHdj - ˚˚ m;%h

m%Yak f;dard we;s wdldrh yd m%Yakj, myiq;dj   
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	 A fldgfia wksjdr®h jHQy.; m%Yak y;r w;=frka jeä u myiq;dj fmkajd we;af;a 01 

jk m%Yakhg hs' B fldgfia rpkd m%Yak w;=frka jeä u myiq;dj jk 47% olajd we;af;a 08 

jk m%Yakhg hs' kuq;a B fldgfia jeä u wfmaCIlhska m%;sY;hla f;dard f.k we;s m%Yakh 

jkqfha 06 jk m%Yakhhs' tu m%Yakh i|yd wfmaCIlhkaf.a myiq;dj 37%ls' 

	 fï wkqj n,k l, rpkd m%Yak ish,a,u i|yd 48%lg wvq m%;sY;hl myiq;djla

fmkajhs' wfmaCIlhka fmd≥fõ rpkd m%Yakj,g ms<s;=re iemhSfï ≥r®j,;djhla fmkajk 

neúka" rpkd m%Yakj,g rpkd ud†,sfha ms<s;=re iemhSug wfmaCIlhska fhduq l< hq;= hs' 
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 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 :

  

 fmd≥ Wmfoia

÷	 m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd|ska f;areï .; hq;= h' tkï tla tla 

fldgiska fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk m%Yak wksjdr®h 

o" fldmuK ld,hla ,efí o hk lreKq ms<sn| j ie,ls,su;a úh hq;= w;r m%Yak 

fyd|ska lshjd ksrjq,a wjfndaOhla we;s lrf.k m%Yak f;dard .; hq;=h'  

÷	 wh≥ïlref.a úNd. wxlh iEu msgqjlu wod< ia:dkfha ,súh hq;=h'

÷	 m%Yak wxl yd wkq wxl ksjer†j ,súh hq;=h'

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

hq;=h' 

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

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

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

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

;j o meye†,sj tla l;sr ,l=Kla muKla W;a;r m;%fha fh†h hq;=h' 

÷	 II  m;%fha A fldgi - jHQy.; m%Yak m;%hg ms<s;=re iemhSfï °" ° we;s ld,h ksis m˙† 

l<ukdlrKh lr .ksñka m%Yak y;rgu ms<s;=re ,sùug j. n,d .; hq;=h' m%Odk 

m%Yakh hgf;a we;s wkqfldgia ish,a, fyd|ska lshjd n,d tla tla wkqfldgig wod< 

b,lal .; ms<s;=r muKla ,súh hq;=h' 

÷	 II  m;%fha B fldgi - rpkd m;%hg ms<s;=re ,sùu i|yd fjka lr.; hq;= ld,h 

ksjer†j l<ukdlrKh lr .ksñka kshñ; m%Yak ixLHdjg ms<s;=re iemhSug j.n,d 

.; hq;=h'

÷	 II  m;%fha B fldgfia m%Yakj,g ms<s;=re iemhSfï ° iEu m%Odk m%Yakhlau wÆ;a 

msgqjlska wdrïN l< hq;=h'  

÷	 ms<s;=re iemhSfï ° ks,a yd lΩ jr®K yer fjk;a jr®Kj, mEka Ndú;d fkdl< 

hq;=h'
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úfYaI Wmfoia

 

*	 m%Yak lshjd wjfndaO lr .; hq;=h'

*	 wjfndaO jQ miq ,súh hq;= foa f.dkq lr .ekSu i|y hï ld,hla .; l< hq;= h'

*	 m%Yakhg w∞<j wjYH foa úia;rd;aulj ishÆ lreKq wvx.= jk m˙† b†˙m;a l< 

hq;= w;r wkjYH foa fkd,súh hq;=h' wkjYH foa ,sùu  ksid rpkd m%YAk 4g ,sùug 

wjYH ld,h m%udKj;a fkdùu .egΩjls' isiqka fndfyda úg rpkd m%Yak 3lg muKla 

ms<s;=re imhd we;af;a tksidh' 

*	 ld, l<uKdlrKh jeo.;a fõ' idudkHfhka rpkd m%Yakhlg ñks;a;= 30la o" 

jHqy.; rpkd m%Yakhlg ñks;a;= 15la o" .; l< hq;=h'

*	 jHqyhla úia;r ls¯fï° kï l<" ksjer† yevh iys;" ksjer† wkqmd;fhka hq;a rEm 

igyka b†˙m;a ls¯fï l=i,;dj jeä †hqKq lr .; hq;=h' 

Ú	 „j úoHd úIhfha Ndú; jk md˙NdIsl fh≥ï wod< ia:dkj, fhdoñka ms<s;=re iemhsh 

hq;=h' 

Ú	 .Kkh ls¯ï we;súg tla tla mshjr meye†,sj ,shd wjika ms<s;=r ,nd .; hq;= h' 

Ú	 wjYH ia:dkj, ° ksjer† iïu; tall Ndú; l< hq;=h' 

Ú	 úoHd;aul kï ,sùfï ° wlaIr úkHdih (spelling) iy wka;r® cd;sl kdulrK  kS;s  

ksjer†j ms<sme†h hq;=h' w;ska ,sùfï° oaúmo kdulrK kS;s ^háka b˙ we£u jeks& 

;rfha ms<sme†h hq;=h'

Ú	 ridhksl iólrK ,súh hq;= wjia:dj, ° iEu úgu tajd ;=,s; lr ±laúh hq;=h' 

Ú	 m%ia;dr we|Sfï ° X yd Y wlaI ksjer†j kï ls¯u o wjYH wjia:dj, ° tall i|yka 

ls¯u o m%ia:drfha ksjer† yevh úoyd oelaùu o l< hq;=h' 

Ú	 „j úoHd úIhfha rpkd m%Yakj,g ms<s;=re ,sùfï ° j.=" .e,Sï igyka yd iólrK 

jeks ixÈsma; l%u u.ska ms<s;=re iemhSu fkdl, hq;=h'

Ú	 ;jo rpkd m%Yakj,g ms<s;=re ,shk úg lreKq fjka fjka jYfhka wxl fyda ;re 

	 i,l=Kq fhdod" ms<s;=r b†˙m;a ls¯u o fkdl< hq;=h' wjYH m˙† f√o fjkalrñka 

rpkd ú,dYfhka ms<s;=re ,súh hq;= h' 

Ú	 flá ixfla; Ndú;d lrñka ms<s;=re b†˙m;a fkdl, hq;=fõ' 

	 W∞ (	 bf,lafg%dak fjkqjg §e¶ o, 
			   rΩ wka;Œma,diaóh cd,sld fjkqjg RER o, 
			   jeä nj fjkqjg (  ) o,  
			   wvq nj (  ) wd° f,i 
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3.2   bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd :

   

Ú 	 úIhhg wod< kHdhsl fukau m%dfhda.sl l=i,;d o m%.=K l< hq;= úIhhla jk „j 

úoHdj úIhh b.ekaùu i|yd kj úIh ksr®foaYfha ksmqK;d mdol m%fõYh b†˙m;a 

lr we;' úoHd úIhhl kj ±kqu W;amdokh lr.kakd l%uh úoHd;aul l%uhhs' ta 

wkqj l%udkql+, ks¯laIK mokï lrf.k y∫kd .kakd .egÆ úi|d .ekSug l,ams; 

f.dvkxjñka tajd m¯laId ls¯ug m¯laIK is≥ l< hq;=h' wk;=rej m¯laIKfha 

o;a; úYaf,aIKh lrñka ksjer† ks.ukj,g t<ôh hq;= h' fuu l%uj,g wkqj 

fidhd .kakd kHdhka u; „j úoHdj jeks úoHd úIhhka mokï fõ' ta wkqj fuu 

úIhh idOkfha M,odhs;dj by< uÜgul r|jd .ekSu i|yd wjYH jkafka úIhfha 

.fõIK l%u Ys,amh jk úoHd;aul l%uh mqyqKq jk whq˙ka jvd;a m%dfhda.slj úIh 

	 b.ekaùu h' ±kqu mdol wOHdmkhla muKla ,nd°u fuu úIhfha by; i|yka 

wruqKq bgqlr .ekSug ndOdjls'  

Ú 	 úoHd úIhhg wod< wdl,am yd l=i,;d isiqjd ;=< ixjr®Okh ls¯fï° m%dfhda.sl 

l%shdldrlï b;d jeo.;a fõ' fï i|yd ksr®foaYs; m%dfhda.sl m¯laIK we;=<;a udr®f.damfoaY 

	 ix.%yhla .=reNj;=kaf.a m%fhdackh i|yd mdi,a fj; ,nd ° we;' Wla; wruqKq 

bgqjk whq˙ka m%dfhda.sl l%shdldrlïj, isiqka fhdojd l=i,;d jr®Okhg wjia:d 

iïmdokh l< hq;= h' m%dfhda.sl l%shdldrlïj,g wod< m%Yak ilia lr isiqkag ,nd 

° tajdg ms<s;=re iemhSug fhduq ls¯u;a" isiqka úiska imhk ,o ms<s;=re we.hSug ,la 

ls¯u;a u.ska m%dfhda.sl l%shdldrlïj,g wod< m%Yakj,g ms<s;=re iemhSfï ≥r®j,;d 

uÛyrjd .; yels fõ' 

Ú 	 úIhg wod< kHdhd;aul yd m%dfhda.sl yelshdj ;yjqre ls¯fï ° myiqlï wkqj 

ùäfhda or®Yk" m˙.Kl uD≥ldx." wka;r®cd,h" nyqudOH m%lafIamk hka;% jeks kùk 

;dlaIKsl Wml%u Ndú; ls¯u o jvd M,odhS h' 

Ú 	 úIh ksr®foaYhg wh;a kj fldgia wdY%s; m%YAkj,g ms<s;=re ,sùu mqyqKq ls¯u i|yd 

mdi,a mdol we.hSï yd jdr m¯laIK Wmfhda.s lr .ekSu iq≥iq h' 

Ú	 „j úoHd úIhdkqnoaO" t†fkod „ú;hg wod< jk ld,Sk f;dr;=re ms<sn| isiq oekqu 

hdj;ald,Sk ls¯u i|yd mejreï" jHdmD;s iïuka;%K yd jevuqΩ jeks lghq;=j,g 

isiqka fhduq l< hq;= h' mdif,a l%shd;aul jk úIh iu.dó iy úIh ndysr l%shdldrlï 

fï i|yd wjia:djla lr.; yels h' Wod( jdr®Isl úoHd †kh" m˙ir †kh" úIh 

l|jqre" m%or®Yk" lafIa;% pd˙ld hk wd†h'  

Ú	 „j úoHd úIhfha ° ksjer† meye†,s rEm igyka we|sh hq;= w;r tajdfha fldgiaj, 

m%udKh wkqmd;slj ksjer† úh hq;=h' tfiau ksYaÑ; yevh iys;j we|sh hq;=h'  

	 Wod( ÷  udkj yDoh fla;= yeve;s úh hq;=h' 

÷  md,l ffi, fndaxÑ îc yeve;s úh hq;= h' 

	 ksjer† j kï l< o ndysr yevh fjkia ùu rEm igykaj,g ,l=Kq fkd,eîug 

	 fya;= fõ' 
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Ú 	 YsIHhskaf.a úYaf,aIKd;aul yd ixYaf,aIKd;aul yelshd jeä †hqKq ls¯ug bjy,ajk 

we.hSï iy mejreï i|yd isiqka fhduq l< hq;= h' fï i|yd ms<s.;a úIhdkqnoaO fmd; 

m; m˙YS,khg;a wka;r®cd,h weiq˙ka úIh ksr®foaYhg wod<j f;dr;=re /ia ls¯u;a 

jeo.;a fõ' 

Ú	 .=re udr®f.damfoaY ix.%yfha i|yka bf.kqï M, yd wNsu;dr®: idlaId;a lr .ekSug 

WÑ; jk f,i mdvï  wka;r®.;h yd .eUqr ;SrKh l< yelsh' wfmalaIs; bf.kqïM, 

ms<sn|j ±kqj;a ls¯u o" b;d jeo.;a fõ'   

Ú 	 mQr®j ie,iqula iys;j bf.kqï-b.ekaùï ldr®hfha ksr; ùu .=re ldr®hNdrh uekúka 

bgq lr .ekSu i|yd jeo.;a fõ'  

Ú 	 b.ekaùï ls%hdj,sfha ° b.ekaùug wu;rj isiqkaf.a wjOdkh ,nd .ekSu iy W.;a 

lreKq ms<sn|j we.hSu u.ska úIh lreKq wjfndaO jQfha ±hs ;yjqre lr .ekSug o 

lghq;= l< hq;= h' ^úfYaIfhkau jHqy.; rpkd yd rpkd m%Yak we.hSug ,lalr 

tajdfha jeros ksjer† lr°u jeo.;a fõ'& 

Ú 	 ;jo iqúfYaI lreKq ksYaÑ;j b†˙m;a ls¯fï l=i,;dj m%.=K ls¯ug wjia:d i,id 

foñka ;rÛld˙ úNd. l%uh ch .ekSug isiqjdg Wmld˙ úh hq;=h' 


