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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' 2014 jr®Ifha ° 
fuu úNd.h i|yd 207304la mdi,a wh≥ïlrefjda o 40072la 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 ilia 
lr 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" úIh ndr 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<& ridhk 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 ridhk úoHdj úIhfha I yd II m;%j, m%Yak 
f;dardf.k we;s wdldrh yd tu m%Yakj,g yd tu tla tla m%Yakfhys fldgiaj,g ,l=Kq 
,ndf.k we;s wdldrh iúia;rd;aul j ±lafjk úIh idOkh ms<sn| úYaf,aIKhla o 
wka;r®.; fõ' w'fmd'i'^W'fm<& 2014 úNd.fha ridhk 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%sh j ∞hl jQ ieliqï lñgq 
idud‚lhskag;a" j.lSfuka lghq;= l< Y%S ,xld úNd. fomdr®;fïka;=fõ ks,Od¯kag;a" 
uqøKh lr ≥ka YS% ,xld úNd. fomdr®;fïka;=fõ uqøK wêld˙ we;=Ω tu ldr®h uKav,hg 
iy 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;shg;a (TSEP-WB) udf.a yDohdx.u ia;+;sh m< lrñ'  
   

              ví,sõ'tï'tka'f–' mqIaml=udr 
          úNd. flduid˙ia ckrd,a 
2016 foieïnr® 01
mr®fhaIK yd ixjr®Ok YdLdj 
YS% ,xld úNd. fomdr®;fïka;=j
me,j;a;" n;a;ruq,a,'  
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WmfoaYl;ajh ( ví,sõ'tï'tka'f–' mqIaml=udr  
  úNd. flduid˙ia ckrd,a

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

iïnkaëlrKh ( nqoaêld fmfr®rd 
  ksfhdacH úNd. flduid˙ia
  ^mr®fhaIK yd ixjr®Ok&

ixialrKh  ( wdpdr®h ri,a o is,ajd
  ridhk úoHd wOHhkdxYh  
  le,◊h úYaj úoHd,h 

  wdpdr®h tï'ta'î' m%Ydka;
  ridhk úoHd wOHhk wxYh
  YS% chjr®Okmqr úYaj úoHd,h 

  wdpdr®h myka f.dvl=Uqr
  ridhk úoHd wOHhk wxYh
  YS% chjr®Okmqr úYaj úoHd,h 

ieliqï lñgqj ( ù'iS'fla'f–' uqKisxy   
  YS% ,xld ú≥y,am;s fiajh
  ˙Éukaâ úoHd,h" .d,a,

  tï'f–' ymqwdrÉÑ  
  YS% ,xld .=re fiajh
  ˙Éukaâ úoHd,h" .d,a, 

  wdr®'tï'fla'tï' r;ak;s,l    
  YS% ,xld .=re fiajh
  lsxiajqâ úoHd,h" uykqjr 

  tï'ta'fla'tka' fmfr®rd 
  YS% ,xld .=re fiajh
  r;akdj,S nd,sld úoHd,h" .ïmy 

  tÉ'tï'ã' or®YkS °msld ue◊fla
  YS% ,xld .=re fiajh 
  úydruyd foaù nd,sld úoHd,h" ls˙n;af.dv  

m˙.Kl msgm; ieliqu ( fla'mS'ã' wkqId u≥jka;s †idkdhl 
  f;dr;=re yd ikaksfõok ;dCIK iyldr 

msgljrh ksr®udKh  ( jhs'tia' wkqrdê 
  ixjr®Ok ks,Od¯
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I   fldgi 

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

 1.1 úIh wNsu;dr®:  
 

fuu mdGud,dj ye≤¯fuka YsIHhd"

* iajNdúl ixisoaê ms<sn| úoHd;aul my∞°ïj, fN!;sl moku jgyd .ekSug 

wjYH uQ,sl ridhk úoHd;aul ixl,am f;areï .kshs'  

* m∞r®:fha jHQyh yd úmr®hdi f;areï .ekSug o" wkd.;fha ° jeä ≥r ridhk 

úoHdj ye≤¯ug fhduq jk isiqkg wjYH miqìï ilia lr .ekSug o yels jk 

m˙† ridhk úoHdfõ m%Odk ixl,am" talSlrK f;aud yd rgd we;=Ω iuia; úIh 

rduqj ms<sn| ±kqu ,nd .kshs'  

* tl t,af,a ,nk w;a±lSï weiqfrka yd ridhk úoHdfõ ft;sydisl úldYkh 

úuiSfuka úoHd;aul l%shdj,sfha iajNdjh f;areï .ekSug;a" w.h ls¯ug;a" 

 keUqre fjhs' 

* ;dlaI◊l" wdr®:ßl" idudc iy fm!oa.,sl ixjr®Okhg w∞< j úoHdj fhfok 

whqre;a tys iSudjkq;a wjfndaO lr .kshs' 

* Y%S ,xldfõ mj;sk ;;a;ajhkg úfYaI wjOdkhla iys; j" iajNdúl iïm;a 

ms<sn| j idudkH ±kSula ,nd .ksñka tu iïm;a ixrCIKh ls¯ug yd 

 úoHd;aul j Wmfhda.S lr .ekSug w∞< jk .egÆj, fN!;-ridhk mokï 

wjfndaO lr .kshs'  

* Y%S ,xldjg úfYaI wjOdkhla iys; j" ;dCI◊l" iudc yd wdr®:ßl ixjr®Okhg 

ridhk úoHdfõ uQ,sl ixl,am fhd∞ .ekSu i|yd wjYH jk ±kqu yd l=i,;d 

w;am;a lr .kshs' 

* mdGud,dj ye≤¯fï ° ,nk ±kqu yd l=i,;d iudc wdr®:ßl ixjr®Okh Wfoid o 

iajNdúl iïm;a ixrCIKh yd m%fhdacHlrKh i|yd o fh°fï wNsreÑh jr®Okh 

lr .kshs'
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1.2  úIh idOkh ms<sn| ixLHd;aul f;dr;=re

 
 1.2.1 úIh i|yd fmkS isá wh≥ïlrejka ixLHdj 

 

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

isxy, 51334 12369 63703

fou< 8290 1424 9714

bx.%Sis 2878 459 3337

tl;=j 62502 14252 76754

       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 3009 4.81 810 5.68 3819 4.98

B 4756 7.61 1590 11.16 6346 8.27

C 11022 17.63 3023 21.21 14045 18.30

S 20545 32.87 4678 32.82 25223 32.86

F 23170 37.07 4151 29.13 27321 35.60

tl;=j 62502 81.43 14252 18.57 76754 100.00

         j.=j 2  
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1.2.3  m<uq j;djg fmkS isá mdi,a wh≥ïlrejka fY%a◊ ,ndf.k we;s wdldrh - †ia;%slal wkqj

†ia;%slalh
fmkS 
isá 

ixLHdj 

úYsIag 
iïudk 

idur®:Hh 
(A) ,enQ 

wê iïudk 
idur®:Hh 
(B) ,enQ 

iïudk  
idur®:Hh 
(C) ,enQ 

idudkH  
idur®:Hh 
(S) ,enQ 

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

wiu;a          
(F)                  

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

1'  fld<U 5645 385 6.85 542 9.60 1143 20.25 1921 34.03 3991 70.70 1654 29.30

2'  .ïmy 3358 149 4.44 222 6.61 511 15.22 1024 30.49 1906 56.76 1452 43.24

3'  lΩ;r 2083 48 2.30 123 5.90 303 14.55 657 31.54 1131 54.30 952 45.70

4'  uykqjr 2767 126 4.55 131 4.73 380 13.73 923 33.36 1560 56.38 1207 43.62

5'  ud;f,a 734 9 1.23 28 3.81 92 12.53 243 33.11 372 50.68 362 49.32

6'  kqjrt<sh 840 9 1.07 40 4.76 89 10.60 244 29.05 382 45.48 458 54.52

7'  .d,a, 2541 99 3.90 144 5.67 343 13.50 773 30.42 1359 53.48 1182 46.52

8'  ud;r 2052 80 3.90 112 5.46 313 15.25 687 33.48 1192 58.09 860 41.91

9'  yïnkaf;dg 1447 34 2.35 60 4.15 192 13.27 521 36.01 807 55.77 640 44.23

10' hdmkh 1371 111 8.10 126 9.19 251 18.31 403 29.39 891 64.99 480 35.01

11' ls,sfkdÉÑ 137 6 4.38 10 7.30 19 13.87 44 32.12 79 57.66 58 42.34

12' ukakdru 150 4 2.67 5 3.33 25 16.67 43 28.67 77 51.33 73 48.67

13' jõkshdj 233 13 5.58 18 7.73 33 14.16 92 39.48 156 66.95 77 33.05

14' uq,;sõ 148 1 0.68 4 2.70 13 8.78 43 29.05 61 41.22 87 58.78

15' uvl,mqj 625 53 8.48 44 7.04 131 20.96 208 33.28 436 69.76 189 30.24

16' wïmdr 1094 21 1.92 55 5.03 161 14.72 390 35.65 627 57.31 467 42.69

17' ;%sl=Kdu,h 447 33 7.38 25 5.59 73 16.33 136 30.43 267 59.73 180 40.27

18' l=reKE., 3166 78 2.46 150 4.74 375 11.84 1019 32.19 1622 51.23 1544 48.77

19' mq;a;,u 885 27 3.05 64 7.23 132 14.92 296 33.45 519 58.64 366 41.36

20' wkqrdOmqrh 1175 14 1.19 38 3.23 138 11.74 311 26.47 501 42.64 674 57.36

21' fmdf<dkakrej 501 4 0.80 20 3.99 59 11.78 135 26.95 218 43.51 283 56.49

22' n≥,a, 1458 40 2.74 60 4.12 218 14.95 467 32.03 785 53.84 673 46.16

23' fudkrd., 552 2 0.36 7 1.27 36 6.52 168 30.43 213 38.59 339 61.41

24' r;akmqrh 1632 52 3.19 78 4.78 224 13.73 484 29.66 838 51.35 794 48.65

25' lE.,a, 1489 35 2.35 62 4.16 233 15.65 496 33.31 826 55.47 663 44.53

iuia; †jhsk 36530 1433 3.92 2168 5.93 5487 15.02 11728 32.11 20816 56.98 15714 43.02

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 80 0.10 76754 100.00

81 - 90 1362 1.77 76674 99.90

71 - 80 4667 6.08 75312 98.12

61 - 70 7292 9.50 70645 92.04

51 - 60 9672 12.60 63353 82.54

41 - 50 13013 16.95 53681 69.94

31 - 40 14901 19.41 40668 52.98

21 - 30 15116 19.69 25767 33.57

11 - 20 10091 13.15 10651 13.88

01 - 10 559 0.73 560 0.73

00 - 00 1 0.00 1 0.00
 

j.=j 4 

by; j.=jg wkqj (

fuu úIhh i|yd ,l=Kq 21 - 30 w;r ,l=Kq ,nd.;a ixLHdj 15116ls' th m%;sY;hla 

jYfhka 19.69%ls' ,l=Kq 30 fyda Bg wvqfjka ,l=Kq ,nd we;s ixLHdj 25767la jk w;r" 

th m%;sY;h;a jYfhka 33.57%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

1 - 4 olajd m%Yak wksjdr®h jqj;a" iqΩ ms˙ila tu 

m%Yakj,g o ms<s;=re imhd ke;' 3 m%Yakhg muKla 

100% ms<s;=re imhd we;' 

B yd C fldgiaj, 5 isg 10 f;la we;s m%Yakj,ska 

jeä u ms˙ila 9 jk m%Yakh f;dard f.k we;s w;r" 

tys m%;sY;h 81%la fõ' wvq u ms˙ila f;dard f.k 

we;af;a 6 iy 8 jk m%Yakhs' fïjd f;dard f.k we;s 

m%;sY;h ms<sfj,ska 55% yd 45% ne.ska fõ'

m%ia;drh 2 ^RD/16/02/AL fmdarufhka ,nd.;a f;dr;=re weiq˙ka ilia lrk ,°'& 

w'fmd'i'^W'fm<& úNd.h - 2014
02 - ridhk úoHdj - ˚˚ m;%h
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II  fldgi  

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

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

    2'1'1   ˚  m%YAk m;%fha  jHQyh

        

ld,h meh 02ls' uqΩ ,l=Kq 100 ls'

* jrK 5lska iukaú; nyqjrK m%Yak 50lska iukaú; fõ' tu tla 

tla m%Yakhg ° we;s (1), (2), (3), (4) yd (5) jrKj,ska ksjer† fyda 

jvd;a .e<fmk fyda jrKh f;a¯u wfmaCId flfr®'

* m%Yak ish,a,g u ms<s;=re iemhSu wfmaCIs; h'
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 2.1.2   ˚  m%YAk m;%h

https://pastpapers.wiki/


 - 12 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

  
  

 

https://pastpapers.wiki/


 - 13 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

 

https://pastpapers.wiki/


 - 14 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

  

   

https://pastpapers.wiki/


 - 15 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

  

 

https://pastpapers.wiki/


 - 16 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

https://pastpapers.wiki/


 - 17 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

 

  
  

https://pastpapers.wiki/


 - 18 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

2.1.3 I m%Yak m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

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

      01. ''''''''' 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| ks¯CIK ^úIh fCIa;%h wkqj& (
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úIh fCIa;%
myiq;dj jeä u 
m%Yakh yd tys 

myiq;dj 

myiq;dj wvq u 
m%Yakh yd tys 

myiq;dj 

idudkH ridhkh

fN!;sl ridhkh

ldnksl ridhkh

wldnksl ridhkh

lr®udka; ridhkh yd md˙i˙l ridhkh

01 (76%)
14 (71%)
35 (68%)
12 (62%)
40 (58%)

06 (30%)
38 (23%)
17 (28%)
09 (37%)
33 (40%)

          

w'fmd'i'^W'fm<& úNd.h - 2014

02  -  ridhk úoHdj  -  ˚ m;%h

tla tla úIh fCIa;%fhys myiq;dj  
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I m%Yak m;%h ieliSug fhdod .;a m%Odk úIh fCIa;% my w;frka ldnksl ridhkh úIh 

fCIa;%h i|yd myiq;dj 47.9%ls' I m;%fha wvq u myiq;djla olajk úIh fCIa;%h ù we;af;a 

lr®udka; ridhkh yd md˙i˙l ridhkhhs' kuq;a miq.sh jr®Ij, fuu úIh fCIa;%h 

i|yd myiq;dj óg jvd jeä h' flfia jqjo iEu úIh fCIa;%%hlu myiq;dj wdikak 

jYfhka tl iudk" 50% uÜgfï mj;S'  
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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
1 3 4% 14% 76% 2% 4%
2 5 4% 12% 43% 8% 33%
3 2 10% 57% 20% 10% 3%
4 5 3% 4% 13% 16% 64%
5 4 6% 16% 7% 43% 28%
6 2 42% 30% 8% 9% 11%
7 2 20% 34% 17% 17% 12%
8 3 3% 15% 59% 15% 8%
9 1 37% 42% 9% 8% 4%
10 2 8% 58% 14% 12% 8%
11 4 4% 28% 11% 51% 6%
12 3 10% 9% 63% 11% 7%
13 2 13% 58% 14% 7% 8%
14 3 3% 7% 71% 15% 4%
15 4 11% 13% 14% 59% 3%
16 3 3% 4% 64% 10% 19%
17 2 5% 28% 43% 13% 11%
18 3 12% 14% 35% 23% 16%
19 2 7% 61% 10% 12% 10%
20 3 13% 17% 35% 22% 13%
21 5 7% 11% 22% 4% 55%
22 3 15% 13% 50% 16% 6%
23 2 12% 53% 20% 8% 7%
24 2 5% 49% 9% 12% 25%
25 3 14% 36% 29% 14% 7%
26 5 16% 6% 23% 4% 51%
27 2 12% 45% 24% 12% 7%
28 2 27% 56% 4% 6% 7%
29 1 68% 7% 9% 14% 2%
30 4 5% 7% 9% 58% 21%
31 5 9% 15% 10% 13% 53%
32 4 9% 4% 8% 54% 25%
33 3 18% 12% 40% 10% 20%
34 1 42% 10% 8% 10% 30%
35 4 iy 5 13% 9% 10% 39% 29%
36 5 30% 8% 6% 12% 44%
37 4 11% 15% 16% 36% 22%
38 1 23% 12% 8% 17% 40%
39 1 32% 17% 15% 13% 23%
40 5 8% 9% 11% 13% 59%
41 4 17% 24% 8% 47% 4%
42 1 43% 22% 15% 14% 6%
43 4 38% 10% 13% 31% 8%
44 1 43% 15% 9% 26% 7%
45 4 15% 12% 16% 38% 19%
46 4 19% 14% 10% 49% 8%
47 5 7% 6% 25% 9% 53%
48 3 iy 5 13% 26% 37% 12% 12%
49 3 28% 12% 46% 5% 9%
50 5 22% 11% 9% 14% 44%

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

m<uq m%Yak 30 w;frka ksjer† ms<s;=re imhd we;s" m%%;sY;h 40%g jvd wvq m%%Yak ixLHdj 8ls' 

31 - 40 olajd m%Yak w;frka ksjer† ms<s;=re imhd we;s" m%;sY;h 40%g jvd wvq m%Yak ixLHdj 4ls' 41 - 50 
olajd m%Yak w;frka m%Yak 2lg 40%g wvq m%%;sY;hla ksjer† ms<s;=re imhd we;'

                                                                                                                                              

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

fCIa;% my; ±lafõ'

úIh fCIa;%h m%Yak wxlh m%Yak ixLHdj 

fN!;sl ridhkh 7, 18, 25, 37, 38, 43 06

idudkH ridhkh 2, 6, 20 03

ldnksl ridhkh 17, 39, 45 03

m˙ir yd lr®udka; ridhkh 9 01

wldnksl ridhkh 33 01

fï wkqj isiqkag jvd;au wmyiq ù we;s úIh fCIa;%%h fN!;sl ridhkh nj meye†,s h' fuhska o 

m%%Yak wxl 25 yd m%%Yak wxl 38g ksjer† ms<s;=re iemhSug yels ù we;af;a ms<sfj,ska 28% yd 23% w;r 

isiqka ixLHdjlg jk w;r" fuu m%%Yak folu b†˙m;a lr we;af;a ridhksl iu;=,s;;djg iïnkaO 

fN!;sl ridhk úoHdfõ isoaOdka; wdY%%s;j h' m%%ia;drhlska ksrEmKh lr we;s o;a; Ndú;d lr iu;=,s; 

moaO;shl iajNdjh WÑ; m˙† y∫kd .ekSfï l=i,;d j iy úIucd;Sh iu;=,s; moaO;shlg f,a peg,shr® 

uQQ,Or®uh fhdod .ekSfï l=i,;dj m%%udKj;a fkdùu uQQ,sl jYfhka fya;= ù we;s nj fmfka'   

 2 jk m%Yakh i|yd ksjer† jrKh jk (5) f;dard we;s m%;sY;h 32%ls' (3) jrKh f;dard we;s 

m%%;sY;h 43%ls' fuu .egÆj Tlafid wekdhkj, iïm%%hqla; jHQQy u; mokï ù we;s w;r Tlaiscka 

mrudKq u; we;s ixhqc;d bf,lafg%%dak .Kk iy ° we;s RK wdfrdamKh ms<sn| j fkdie,ls,su;a 

ùu ksjer† jrKh fkdf;a¯ug fya;= úh yel'  

 6 jk m%Yakh idudkH ridhkhg wod< ridhksl .Kkh ls¯uls' fuu m%%Yakh i|yd ksjer† 

jrKh f;dard we;s m%;sY;h 30%la muK jk w;r (1) jrKh f;dard we;s m%%;sY;h 42%la muK fõ' 

fuys° ixfhda.fha ujq, m%%udKh muKla fkdj whk ujq, m%%udKh .ek wjOdkh fhduq fkdls¯u 

ksjer† jrKh f;dard .ekSug wmyiqùug fya;= úh yel' tkï MgCl2 j, uqΩ whk m%%udKh NaCl j, 

uqΩ whk m%%udKhg iudk fkdjk nj wjfndaO lr f.k fkdue;' MgCl2 285 g ys we;s whk ujq, 

m%%udKh ksjer† j .Kkh ls¯ug iy tu whk m%%udKhg iudk whk m%%udKhla we;s NaCl ialkaOh 

.Kkh ls¯ug wjfndaOhla ;sìh hq;=h'   

 7 m%%Yakh ødjH;d .=◊;h u; mokï jQQ ir, .egÆjla jqjo ksjer† jrKh jk (2) f;dard we;s 

m%;sY;h 35%la muK fõ' ksjer† ms<s;=r ,nd.ekSug ixLHdjl 4 jk uQQ,h fiùu wjYH jk w;r th 

fidhd .ekSfï wmyiq;djh fukau th ksjer†j fidhd .;a; o XY3 u.ska ,efnk Y- whk idkaøKh 

X3+ fuka ;=ka.=Khla jk nj fkdie,lSu .egÆjla ù we;s nj fmfka'

 9 m%%Yakh i|yd ksjer† jrKh jk (1) f;dard we;s m%%;sY;h 37%la muK fõ' fuh wldnksl 

ridhk úoHdj iïnkaO ir, .egÆjla jk kuq;a c, úÉf√okfha ° c,h ujq, ixLHdj ms<sn| 

fkdie,lSu ksjer† jrKh f;dard fkd.ekSug uQQ,sl fya;=j ù we;s nj fmfka' PCl5 yd H2O w;r 

m%%;sl%%shdfõ ° c,h ujq, .Kk wkqj iEfok M,j, iajNdjh fjkia jk nj f;areï .; hq;=h'
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 17 m%%Yakh ldnksl ridhk úoHdjg iïnkaO jk w;r ksjer† jrKh jk (2) f;dard we;af;a 

28% muK m%%;sY;hls' 44%la muK f;dard we;af;a (3) jk jrKhhs' ° we;s ixfhda.fha we;s tiagr  

ldKavh ksjer†j y∫kd fkd.ekSu fyda iEu  C 
O

 ldKavhlau laf,ukaika TlaisyrKhg Ndckh 

jk nj jrojd f;areï .ekSu jer† jrKhla f;a¯ug fya;= úh yel' 

 18 m%%Yakh pd,l ridhkfha uQQ,sl isoaOdka; u; mokï ù we;s w;r ksjer† jrKh jk (3) 
f;dard we;s m%%;sY;h 35%ls' tys° jdhq l,dmfha ° is≥jk ú>gk m%%;sl%%shjl ° wdrïNl mSvkh ^P0& 

yd hï ld,hlg miq mSvkh ^P& u.ska hï ld,hl ° we;s m%%;sl%%shd ujq, m%%udKh i|yd m%%ldYkhla 

f.dvk`.d .; hq;=h' th wmyiqùu iy is≥jk ≥r®j,;d ksjer† jrKh f;dard .ekSu wmyiq ùug   

fya;= ù we;s nj fmfka'

 20 m%%Yakh i|yd ksjer† jrKh jk (3) f;dard we;s m%%;sY;h 35%ls' th iïm%%hqla; jHQQy 

ixLHdj ms<sn| iqmqre≥ .egÆjla jk kuq;a wNHdi ls¯u m%%udKj;a fkdùu ksjer† jrKhg fhduqùu 

.egÆjla úh yel' tfukau iïm%%hqla; jHQQy we£fï ° ms<sme†h hq;= ¯;s ms<sn| ukd wjfndaOhla 

fkd;sîu fuys myiq;dj wvqùug fya;= jkakg we;'  

 25 m%%Yakh ridhksl iu;=,s;;dj iy pd,l ridhkh u; mokï ù we;s w;r ksjer† jrKh 

jk (3) f;dard we;s m%%;sY;h 29%ls' 36%la muK f;dard we;af;a (2) jk jrKhhs' tu m%%Yakh u.ska 

WIaK;aj foll° iu;=,s; idkaøK m%%ia;d˙lj ksrEmKh lr we;' tu`.ska m%%;sl%%shdfõ iajNdjh y∫kd 

.ekSug wjYH úYaf,aIK yelshdj m%%.=K ù fkdue;s neúka ;j ≥rg;a tjeks wNHdij,g isiqka fhduq 

ls¯u jeo.;a fõ'    

 27 m%%Yakh i|yd ksjer† jrKh jk (2) f;dard we;s m%%;sY;h 45%ls' tu m%%Yakh ldnksl 

ridhkfha wefrdaueál ixfhda. TlaislrKh u; mokï ù we;' fnkaiSka j<hg iïnkaO we,als,a 

ldKavfha iajNdjh TlaislrKhg n,mdk whqre ms<sn| uQQ,sl ±kqu fkdue;slu ksjer† jrKh f;dard 

.ekSug wmyiqjla ù we;s nj meye†,sh' 

 33 m%%Yakh lr®udka; ridhkh ms<sn| ir, m%%Yakhla jqj o ksjer† jrKh jk (3) f;dard we;af;a 

40%ls' ta wkqj lr®udka;hlg wjYH ksjer† WIaK;aj mSvk w.hhka u;lfha r|jd .ekSfï wmyiqj 

ksjer† jrKh f;dard .ekSug ndOdjla úh yelsh' kuq;a ridhksl lr®udka;hla i|yd fhdod.kakd 

ksjer† m%%;sl%%shd ;;a;aj b;d jeo.;a nj isiqkag wjOdrKh l< hq;=h'  

 35 m%%Yakh i|yd 4 iy 5 hk jrK folu ksjer† jrK f,i i<ld we;s neúka 68%la ksjer† 

ms<s;=r f;dard we;' fuys°  COCH3 ldKavh TlaisyrKhg jvd iq≥iq jkafka NaBH4 fõ' flfia jqjo 

Pd yuqfõ H2 u.ska o hï;dla ≥rlg TlaisyrKh is≥úh yels neúka (c) m%%ldYkh o i;H nj i,ld 

we;' 

 38 m%%Yakh i|yd ksjer† jrKh jk (1) f;dard we;af;a 23%ls' tkï m%%Yak 50 w;˙ka wvqu 

m%%;sY;hla ksjer† jrKh f;dard we;af;a fuu m%%Yakhghs' fuh úIucd;Sh ridhksl iu;=,s; moaO;shla 

u; mokï jQQ fN!;sl ridhkhg wod< m%%Yakhls' tys (a) j.ka;sfha KNO3(s) iy H2O(l) hk m%%fNao 

iu;=,s;;d ksh; i|yd n, fkdmEjo m%%;sl%%shdj iu;=,s; ùug tajd w;HdjYH nj wjfndaO lr  

fkd.ekSu ksid tu j.ka;sh wi;H fia i<ld we;s nj fmfka' ;jo iu;=,s;;d ksh;hg wod< uQQ,Or®u 

y˙yeá wjfndaO lr ke;s nj fmfka' tneúka 40%la muK ksjer† jrKh f,i (5) f;dardf.k we;'
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 39 m%%Yakh ldnksl ridhk úoHdfõ weuhsv yd we,alhskj, m%%;sl%%shd u; mokï ù we;s w;r 

ksjer† jrKh jk 1 f;dard we;af;a 32%ls' fuys° w.%%ia: H we;s we,alhskfha m%%;sl%%shd ms<sn| j  

ksis wjfndaOhla fkdue;slu ksid (b), (c) iy (d) m%%ldYk i;H wi;H;djh ksjer†j f;dard .ekSug 

fkdyels ù we;' ;jo ° we;s ixfhda.h wefudakSh AgNO3 iu. m%%;sl%%shd l< o ̇ ° levm;la fkd,efnk 

nj wjfndaO fkdùu .egÆjla úh yelsh' ;jo lSfgdakh yd we,aäyhsvh iE°u wjfndaO fldg f.k 

ke;s nj meye†,s fõ' 

 43 m%%Yakh i|yd ksjer† jrKh jk (4) f;dard we;af;a 31%ls' kuq;a 38%la muK f;dard 

we;af;a (1) jrKhhs' thg fya;=j Zn2+, Zn f,dayh f,i jrojd jgyd .ekSu úh yelsh' ta wkqj 

m%%Yakhla y˙hdldrj lshùu ksjer† ms<s;=r f;dard .ekSu i|yd jeo.;a jk nj isiqkag wjOdrKh l< 

hq;=h' 

 45 m%%Yakh i|yd ksjer† jrKh jk (4) f;dard we;af;a 38%ls' wKqjl §mDIaGßl jr®.M,h" 

,kavka n,j, m%%n,;djh flfrys n,mdk m%%Odk idOlhla fõ'¶ hk ir, ixl,amh ms<sn| ksjer† 

wjfndaOhla fkdue;slu ksjer† jrKh fkdf;a¯ug fya;=jk nj meye†,s h'

 48 m%%Yakh i|yd 4 iy 5 hk folu ksjer† jrK f,i i,ld we;' fuys° fnkaiSkavhfidakshï 

laf,darhsâ µSfkda,a iu. ;eô,s meye wjfCIamhla ,nd fok nj okakd kuq;a vhfidakshï ,jKh 

kshqla,sfhdµhs,hla f,i l%%shd fkdlrk nj wjfndaO lrf.k fkdue;s nj fmfka' ;jo by; 

m%%;sl%%shdj NdIañl udOHfha ° is≥jk nj i|yka lr fkdue;s neúka m<uq j.ka;sh wi;H f,i o 

i,ld we;' 
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2.2   ˚˚  m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

 2.2.1   ˚˚  m%YAk m;%fha jHqyh

ld,h meh 03 ls' uqΩ ,l=Kq 100 ls'

fuu m%Yak m;%h A, B yd C jYfhka fldgia ;=klska 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 400ls'

B fldgi − rpkd jr®.fha m%Yak ;=kls' m%Yak follg ms<s;=re iemhsh 
hq;= h' tla m%Yakhlg ,l=Kq 150 ne.ska ,l=Kq 300ls'

C fldgi − rpkd jr®.fha m%Yak ;=kls' m%Yak follg ms<s;=re iemhsh 
hq;= h' tla m%Yakhlg ,l=Kq 150 ne.ska ,l=Kq 300ls'

˚˚ m;%h i|yd uqΩ ,l=Kq 1000 ÷ 10 = 100
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2'2'2'	 ˚˚  m%Yak m;%h i|yd m%Yak f;dard we;s wdldrh yd m%Yakj, myiq;dj
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2'2'3' ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh iy ks¯ÈK" ks.uk yd  

 fhdackd 

Ú ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2" 3" 4'1" 4'2' yd 4'3 weiqfrka 

ilia lr we;'

1 m%%Yakh

Mg Al LiSi Na

Cl F O C

BaCl2 CaCl2 BeCl2

SiCl4 NCl3 ICl4
-

H3O+ H2O OH -

NH2OH FNO2 CINO NO+

(05 × 6 =   ,l=Kq 30)

(,l=Kq 08)N CN 

:

C : NH2 

NH2 

:

:
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N CN 

:

C : NH2 

NH2 

:

+

: N CN 

:

C : NH2 

NH2 

:

+

: N CN 

:

C NH2 

NH2 

:

+

:
:

N CN 

:

C NH2 

NH2 

:

+:
:

:

+
N CN C NH2 

NH2 

::
:

:
:N CN C : NH2 

NH2 :
++2-

:
:N CN C : NH2 

NH2 

:

+

+2-

  igyk ( ´kEu y;rla" y;rlg jeäh ,shd we;akï m<uqjk y;r i,lkak'
   b(i) jer† jqj;a b(ii) ys ksjer† ms<s;=re i|yd ,l=Kq m%%odkh lrkak'
     (04 × 4 =   ,l=Kq 16)

  

C2 N3 C4 N5 fyda N6

I.
bf,lafg%%dak hq., cHdñ;sh 

fr®Çh ;,Sh 
;%%sfldaKdldr

;,Sh 
;%%sfldaKdldr

p;=ia;,Sh 

II.
yevh

fr®Çh flda◊l ;,Sh 
;%%sfldaKdldr

msróvdldr

III. uqyqïlrKh sp sp2 sp2 sp3

     (01 × 12 =   ,l=Kq 12)
  igyk ( b(i) jer† jqj;a" mrudKqjla jgd wjldYh ksjer† kï ta wkqj ,l=Kq m%%odkh 

lrkak'
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lgq igyk ^,l=Kq 03&
fldaK ^01 × 5 = ,l=Kq 05&

<120° - 115° olajd ms<s.; yel'
~180° ± 2,  ~120° ± 2 ms<s.; yel'

N

C
~120°

~120°
~120°

~180°
<120°

N 

:

C 
:

NH2 

:

NH2 

:

     
  igyk ( b(i) jer† kï b(iv) i|yd ,l=Kq ke;'  (,l=Kq 08)
              

(2p m'ld' fyda sp h.o.)

(sp uq'ld'&

(sp2 uq'ld'&

(sp uq'ld'&

(sp2 uq'ld'&

(sp2 uq'ld'&

  igyk ( m'ld'$uq'ld' ,shd ;sîug wjYH ke;' b(i) jer† jqj;a mrudKqjla jgd wjldYh 
ksjer†j olajd we;akï ta wkqj ,l=Kq m%%odkh lrkak'   

    ^01 × 6 = ,l=Kq 06&

,kavka wmlsrK n, fyda ,kavka n,  

^05 × 4 = ,l=Kq 20)

CH3Cl

CH3I

CH3I

1 i|yd uqΩ ,l=Kq 100
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1 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

-19-

00 - 25 
41% 

26 - 50 
34% 

51 - 75 
20% 

76 - 100 
5% 

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

98%l ms˙ils' fuu m%Yakh i|yd ,l=Kq 100la ysñ fõ'

bka 00 - 25  m%dka;rfha   41%la o

 26 - 50  m%dka;rfha   34%la o 

 51 - 75  m%dka;rfha   20%la o

 76 - 100  m%dka;rfha 5%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76g jvd ,nd.;a ms˙i 

5%la jk w;r" wh≥ïlrejkaf.ka 41%la ,ndf.k 

we;af;a ,l=Kq 25 fyda Bg jvd wvqfjks' 

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

  

 

-26-

25% 
23% 

53% 

29% 

38% 

25% 

45% 

17% 

43% 
44% 

53% 

20% 

41% 41% 

51% 

64% 
63% 

52% 

24% 

0 
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I II III I II III 

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

(a) (b) (c) 

1 

m
y
i
q;
dj

 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

(a) (b) (c)

fuu m%Yakfha wkqfldgia 19ls' bka 

myiq;dj 40%g fyda Bg wvq fldgia 

wgls' myiq;dj wvq u fldgi ù we;af;a 

(b)(ii) jk w;r tys myiq;dj 17%ls' 

myiq u wkqfldgi (c)(i) jk w;r tys 

myiq;dj 64%ls' 

1 m%Yakfhys fldgia yd wkqfldgia

  

iuia;hla f,i .;aúg m<uq m%%Yakfha (a) fldgi i|yd iuia; myiq;dj 32% muK fõ' tys 
wkqfldgia 6la we;s w;r iuia; myiq;djg jvd wvq myiq;djla ,nd we;s wkqfldgia .Kk 4ls' 
uQQ,øjHhl bf,lafg%%dak nkaOq;dj iy bf,lafg%%dak nkaOq;d w.h ms<sn| j isiqka ukdj ±kqj;a 
lr uQQ,øjHj, bf,lafg%%dak nkaOq;d úp,kh meye†,s l< hq;=h' wKqj, nkaOk †Yd úp,kh        
ms<sn| j idlÉPd l< hq;=h' 

(b) fldgi i|yd iuia; myiq;dj 39%la muK fõ' tys wkqfldgia 9ls' ta wkqj hï wKqjl Æúia 
jHQQyh iy tys iïm%%hqla; jHQQy ms<sn| isiqkaf.a wjfndaOh b;d wvq nj fmkS hk neúka úúO wKq 
iy whkj, iïm%%hqla; jHQQy we£ug isiqka ;j≥rg;a fhduq l< hq;=h' iïm%%hqla; jHQQy iy Æúia jHQQy 
we£fï ffioaOdka; ir,j yd meye†,sj isiqkag ,nd°ug lghq;= l< hq;=h'

(c) fldgi i|yd iuia; myiq;dj 51%la muK fõ' ta wkqj wKq w;r mj;sk oaú;Shsl wdlr®Yk 
n, ms<sn| j idudkH wjfndaOhla we;s nj fmkqk o ,kavka wmlsrK n,j, m%%n,;djh flfrys 
n,mdk idOl ms<sn| j meye†,s wjfndaOhla fkdue;s nj fmkS hhs' tneúka wmlsrK n, flfrys 
wKqjl idfmaCI wKql ialkaOh yd úYd,;ajh n,mdk whqre ksoiqka iys;j meye†,s l< hq;=h'
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2 m%%Yakh 

weÆñkshï  (05)

1s22s22p63s23p1  (05)

(+)3  or  (+)III  (05)

2Al + 6HCl  2AlCl3 + 3H2  fyda 2Al + 6HCl  2Al3+ + 6Cl- + 3H2 
 (05)

igyk ( NaAl(OH)4. NaAlO2. 2H2O  f,io ,súh yel'

2Al + 2H2O + 2NaOH  2NaAlO2 + 3H2         fyda 

2Al + 6H2O + 2NaOH  2NaAl(OH)4 + 3H2 (05)

Al2O3   (05)

igyk ( ksjer† wr®O m%%;sl%%shd muKla ° we;akï 02 + 02 ,l=Kq m%%odkh lrkak'

NO3
-(aq) + 6H2O(l) + 8e  NH3(g) + 9OH-(aq)         

Al(s) + 4OH-(aq)  AlO2
- + 2H2O + 3e

3NO3
-(aq) + 2H2O(l) + 8Al(s) + 5OH-(aq)  3NH3(g) + 8AlO2

-(aq) (05)

[Al(H2O)6]3+    fyda    [Al(H2O)5(OH)]2+ (05)
jdhq nqnqΩ msgùu     (05)

.=jka hdkd n|" wdydr msiSfï n≥ka" îu weiqreï Ndck" ú≥,s /yeka" ñY%% f,day" 
weÆñkshï ;Ska; iE°u i|yd    
 ´kEu tlla         (05)

 (05 × 10 = ,l=Kq 50)
igyk ( f,dayh Al f,i y∫kdf.k ke;akï fldgia (i) - (viii) i|yd ,l=Kq ke;'
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Pb(NO3)2 (04)

Na2CO3 (04)

ZnSO4 (04)

KCl (04)

Mg(NO3)2 (04)

 (,l=Kq 20)

Pb(NO3)2 + BaCl2  PbCl2  + Ba(NO3)2 (04)

ZnSO4 + BaCl2  BaSO4  + ZnCl2 (04)

Na2CO3 + BaCl2  BaCO3  + 2NaCl (04)

Pb(NO3)2 + 2NH4OH  Pb(OH)2  + 2NH4NO3 (04)

ZnSO4 + 2NH4OH  Zn(OH)2  + (NH4)2SO4 (04)

Mg(NO3)2 + 2NH4OH  Mg(OH)2  + 2NH4NO3 (04)

igyk (  fmkajd ke;s kï tla tla m%%;sl%%shdjla i|yd ,l=Kq 01 ne.ska wvq lrkak'

PbCl2(s) Δ  Pb2+(aq) + 2Cl-(aq)   fyda  PbCl2(aq) (01)

Zn(OH)2 + 6NH3  [Zn(NH3)6](OH)2 (03)

Zn(OH)2 + 2NH4OH  [Zn(NH3)4](OH)2  + 4H2O fyda

Zn(OH)2 + 4NH3  [Zn(NH3)4](OH)2  fyda 

Zn(OH)2 + 6NH4OH  [Zn(NH3)6](OH)2  + 6H2O fyda

BaCO3 + 2HCl  BaCl2  + CO2 + H2O (02)

(,l=Kq 30)
igyk ( A - E ksjer†j y∫kdf.k ke;;a" ksjer† ;=<s; ridhksl iólrK olajd we;s kï ,l=Kq   

          m%%odkh lrkak' 2 i|yd uqΩ ,l=Kq 100
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2 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

fojeks m%Yakh wksjdr®h m%Yakhla jqj;a Bg ms<s;=re 

imhd we;af;a 98%ls' fuu m%Yakhg ysñ ,l=Kq 100ls'

bka 00 - 25  m%dka;rfha   39%la o

 26 - 50  m%dka;rfha   33%la o 

 51 - 75  m%dka;rfha   17%la o

 76 - 100  m%dka;rfha  11%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76g jvd ,nd.;a 

ms˙i 11%la jk w;r" wh≥ïlrejkaf.ka 39%la 

,ndf.k we;af;a ,l=Kq 25 fyda Bg jvd wvqfjks'

-19-

00 - 25 
39% 

26 - 50 
33% 

51 - 75 
17% 

76 - 100 
11% 

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

fuu m%Yakfha wkqfldgia 16ls' bka 

myiq;dj 40%g fyda Bg wvq fldgia 

yhls' myiq;dj wvq u fldgi 

ù we;af;a (b)(ii)II jk w;r tys 

myiq;dj 8%ls' myiq u wkqfldgi 

(a)(i) jk w;r tys myiq;dj 71%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-

71% 
65% 65% 

51% 

16% 

61% 

13% 11% 

58% 

41% 
48% 47% 

57% 

36% 
30% 

8% 
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I II A B C D E I II 

(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (i) (ii) 

(a) (b) 

2 

(a) (b)

2 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

    

(a) fldgfia myiq;dj 46%ls' fojk m%%Yakfha fldgia foflka jeäu myiq;dj we;af;a fuu 

fldgig h' ;=<s; iólrK ,sùfï yelshdj jr®Okh úh hq;=h' Al3+ ødjKfha wdï,sl ,CIKhla 

Na2CO3 ys Ndiañl ,CIKhla y∫kd f.k ms<s;=re iemhsh hq;= kuq;a fndfyda isiqka th y∫kd f.k 

ke;' NaOH iu. Al m%%;sl%%shd ,sùfï oCI;dj jeä l< hq;=h'

(b) fldgfia myiq;dj 38%ls' Zn(OH)2 ys m%%;sl%%shdld¯;ajh ms<sn| ksjer† wjfndaOhla fkd;sîu 

myiq;dj wvqùug fya;= ù we;' m%%dfhda.sl m¯CIK is≥ ls¯fï ° we;sjk wvqmdvq ms<sn| j wjOdkh 

fhduql< hq;=h' Zn2+ ys ixlSr®K ixfhda. iEfok wdldrh ms<sn| wjOdkh wvqù we;s njo fmfka' 

iuia;hla f,i m%%dfhda.sl m¯CIKj,g ±ä wjOdkhla fhduq l< hq;= nj fmkajd †h hq;=h' 
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3 m%%Yakh

Y ødjKh i,lkak'

    HA(aq)   H+(aq) + A-(aq)  (05)

  fyda  HA(aq) + H2O  H3O+(aq) + A-(aq)  

idkaøK (mol dm-3) c(1- α)  c α  c α (04 + 01)

^fyda fjk;a ms<s.; yels wdldr&

 pH = 3.0

 pH = -log[H+(aq)]     (05)

 [H+] = 1.0 × 10-3 mol dm-3     (04 + 01)

 [H+] = c α     

 α = [H+]/c = 1.0 × 103 mol dm3 / 1.0 mol dm3 = 1.0 × 103 (04 + 01)

  (,l=Kq 25)

wï, ú>gk ksh;h

    Ka  =  [H+(aq)][A-(aq)]
[HA(aq)]     (05) 

Ka  =  
c α × c α
c(1- α)

1- α   ≈    1, f,ig Wml,amkh lrñka

Ka  =  Cα2  = 1.0 mol dm-3 × (1.0 × 10-3)2

Ka  = 1.0 × 10-6 mol dm-3     (04 + 01)    
(,l=Kq 15)

igyk ( wjika ms<s;=r iqΩ lr ;sìh hq;=h'

Z ødjKfhys HA idkaøKh

[HA]Z  =  0.50 mol dm-3 × 40.00 cm3 
25.00 cm3

     

[HA]Z  = 0.80 mol dm-3       (04 + 01)

Ka  = c (α1)2   Ndú;fhka

α'  =  1.118 × 10-3  fyda 1.12 × 10-3  fyda 1.1 × 10-3     (04 + 01)

(,l=Kq 10)

igyk ( wjika ms<s;=r iqΩ lr ;sìh hq;=h'
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wï, idkaøKh wvqjk úg tys ú>gk m%%udKh jeä fõ'    (10)

(,l=Kq 10)

            

úNd. ix.=Klh  K  =  [HA]aq
[HA]org     fyda    K  =  [HA]org

[HA]aq     (05) 

K  =  0.8 mol dm-3 
(1.0 - 0.8) mol dm-3   =  4    fyda

K  =  (1.0 - 0.8) mol dm-3 
0.8 mol dm-3   =  1

4   =  0.25     (04 + 01)

(,l=Kq 10)

NaOH tl;= l, úg"

ñY%%Kfhys HA idkaøKh  =  1.0 mol dm-3 × 25.00 cm3 - 0.50 mol dm-3 × 25.00 cm3

50.00 cm3  (04 + 01)

        =   2.5 × 10-1 mol dm-3     (04 + 01)

NaA mQQr®K f,i whkSlrKh ù we;s nj i,lñka" A- ys idkaøKh

[A-] = 0.50 mol dm-3 × 25.00 cm3

50.00 cm3         (04 + 01) 

 = 2.50 × 10-1 mol dm-3      (04 + 01)
H+ idkaøKh

[H+]  = Ka[HA]
[A-]    =  1.0 × 10-6 mol dm-3 × 2.5 × 10-1 mol dm-3

2.5 × 10-1 mol dm-3  = 1.00 × 10-6 mol dm-3 (04 + 01)

pH  =  - log[H+] = 6.0
(,l=Kq 30)

         igyk ( ksjer† ;r®l u.ska [HA] = [A-] nj fmkajd we;akï uqΩ ,l=Kq m%%odkh lrkak'
  fykavr®ika iólrKh fhdod ksjer† ;r®l u.ska [HA] = [A-] nj fmkajd ;sîu ms<s.; yel'

3 i|yd uqΩ ,l=Kq 100

https://pastpapers.wiki/


 - 36 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

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

f;jk m%Yakh wksjdr®h m%Yakhla jk w;r Bg 

100% ms<s;=re imhd we;' fuu m%Yakhg ysñ 

,l=K q 100ls'

bka 00 - 25  m%dka;rfha   72%la o

 26 - 50  m%dka;rfha   18%la o 

 51 - 75  m%dka;rfha   7%la o

 76 - 100  m%dka;rfha  3%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76g jvd ,nd.;a 

ms˙i 3%la jk w;r" wh≥ïlrejkaf.ka 72%la 

,ndf.k we;af;a ,l=Kq 25 fyda Bg jvd wvqfjks'

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

-19-

00 - 25 
72% 

26 - 50 
18% 

51 - 75 
7% 

76 - 100 
3% 

fuu m%Yakfha wkqfldgia 6ls' 

wkqfldgia 6ysu myiq;dj 40%g 

wvqh' ;jo myiq;dj 25%g wvq 

wkqfldgia y;rla we;' myiq;dj 

wvq u fldgi ù we;af;a (vi) jk 

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

wkqfldgi (i) yd (ii) jk w;r tys 

myiq;dj 26%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-
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3 

3 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

wksjdr®hh m%%Yakhla ksid 100%la ms<s;=re imhd ;snqK o wksjdr®hh m%%Yak w;=˙ka wju myiq;djh 
3 m%%Yakh i;=h'

ú>gk m%%udKh" pH w.h" úNd. ix.=Klh yd wkqudmkh hk ixl,am ish,a, iqixfhda. lr.;a 
fN!;sl ridhkfha m%%Yakhls' m%%Yakh lshjd úYaf,aIKh lrekSfï wmyiq;dj fukau .Kkh ls¯fï 
° is≥jk fodaI u.ska o myiq;d or®Ylh wvqùug fya;=jhs' idïm%%odhslj by; lS ixl,am fjk fjku 
wOHhkh ls¯fï ≥r®j,;dj lemS fmfka' isiqkaf.a ixiaf,aIK yd úYaf,aIK yd .Kkh ls¯fï 
yelshdj ≥r®j, nj fmfka'

(i) yd (ii) fldgia idïm%%odhslj isiqka mqyqKqjk m%%Yak folla ksid tys myiq;dj hï m%%udKhlska jeä 
ù we;' (iv) fldgi zTiaÜj,aâf.a ;kqllrK kshuh ,shkakZ f,i ° we;af;a kï óg jvd idr®:l 
ms<s;=re ,efnkq we;' th fjkia wdldrhlska wid ;sîu ms<s;=re iemhSu ≥r®j,ùug fya;=jhs'

uQQ,Or®u wjfndaOh ;=<ska iy jeämqr ñY%% wNHdihkays ksr; ùu ;=<ska fuu ≥r®j,;djh u`.yrjd 
.; yels jkq we;' úoHd.dr l%%shdldrlï u.ska fuu ffioaOdka;sl lreKq jgyd°u ;=<ska fuu 
lreKq jvd fyd¢ka u;lfha ;nd .; yelsh'
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4 m%%Yakh

C CH3CH2 CHCH3 

CH3 CH CH3CH2 CH2

CH3 

CH CH CH3CH2 

CH3 

CH2CH3 

(05) (05) (05)

  (,l=Kq 15)

(05) (05)

(05) (05) (05)

(05)

CH C2H5 CH3 

CH3 

H

C 

Br

CH C2H5 CH3 

CH3 

H

C 

OH

CH2 C2H5 CH2Br 

CH3 

H

C CH2 CHOC2H5 

CH3 

H

C CH2 CH2OHC2H5 

CH3 

H

C 

C C2H5 CH3 

CH3 

H

C 

O

  (,l=Kq 30)

 ˙° levm;a m¯CIdj$fgd,ka m%%;sldrlh$wefudakSh is,ajr® khsfÜ%%Ü }  (02)
 I u.ska ˙° levm;a ,efí' ^F u.ska fkd,efí'&  (01 + 02)
fyda fµa,skaa m¯CIdj }  (02)
 I u.ska .fvd,a r;= wjfCIamhla ,efí' ^F u.ska fkd,efí'&  (01 + 02)
fyda wdï,sl KMnO4 }  (02)
 I u.ska ødjKh ksr®jr®K fõ' ^F u.ska tfia fkdfjhs'&  (01 + 02)
fyda wdï,sl K2Cr2O7 }  (02)
 I u.ska ødjK fld< meye fõ' ^F u.ska tfia fkdfjhs'&  (01 + 02)

  (,l=Kq 05)

 ia:dk iudjhúl;djh (05)
 (,l=Kq 05)
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C2H5 C2H5 CH CH 
BrBr

(03)

(03)

(03)

(03)

(03)

(02)

(02)

(02)

(02)

(02)

RCl

SE

SN

E

AN

CHO

COCH2

RCH CH2 

R C OMgBr 

R

R

 (,l=Kq 25)

(i) : :CH3 COCl

:

  +  AlCl3   CH3CAlCl4

O

    or    CH3C  OAlCl4
-     (03)

(ii) 

(iii) 

[ ] 

CHO

CHO

CHO CHO CHO

CHO

CHO

H

H H H

H

COCH3 

COCH3 

COCH3 COCH3 COCH3 

COCH3 

+

+

+

+

+

+ +

+

-

+

CH3 
C
O(02)

(02)

(01) (01)

(02)

(03)

(01)

(01) (01) (01)

AlCl4
-

AlCl4
-

AlCl4
+  AlCl3 +  HCl

 iEfok w;rue† ldfndalegdhkfha Ok wdfrdamkh úia:dk .;ùfuka fyda iïm%%hqla;;djh   
 u.ska ia:dhS fõ'  (,l=Kq 02)
igyk ( AlCl4

- ° ke;;a ksjer† ms<s;=rg uqΩ ,l=Kq m%%odkh lrkak'
 4 i|yd uqΩ ,l=Kq 100
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4 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

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

-19-

00 - 25 
51% 

26 - 50 
18% 

51 - 75 
14% 

76 - 100 
17% 

y;r jeks m%Yakh wksjdr®h jqj;a Bg ms<s;=re 
imhd we;af;a 98%ls' fuu m%Yakhg ,l=Kq 100la 
ysñ fõ'

bka 00 - 25 m%dka;rfha   51%la o
 26 - 50  m%dka;rfha   18%la o 
 51 - 75  m%dka;rfha   14%la o
 76 - 100  m%dka;rfha  17%la o
,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76g jvd .;a ms˙i 
17%la jk w;r" wh≥ïlrejkaf.ka 51%la f.k 
we;af;a ,l=Kq 25 fyda Bg jvd wvqfjks'

fuu m%Yakfha wkqfldgia 17ls' bka 

myiq;dj 40%g fyda Bg wvq fldgia 

oyhls' myiq;dj wvq u fldgi ù 

we;af;a (d) jk w;r tys myiq;dj 

19%ls' myiq u wkqfldgia (c)(i) 
yd (c) 3 jk w;r tajdfha myiq;dj 

61%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-
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4 4 m%Yakfhys fldgia yd wkqfldgia

m
y
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(a) (b) (c) (d)

(a) fldgi i|yd iuia; myiq;dj 43%la muK fõ' tys wkqfldgia 3ls' ldnksl ixfhda.j, ;%%sudK 
iudjhúl y∫kd .ekSu ms<sn| j meye†,s wjfndaOhla fkdue;s nj fmkS hk w;r ° we;s o;a;j,g 
wkqj ;%%sudK iudjhúl jHQQy f.dv kexùfï yelshdj wvq uÜgul mj;sk nj fmfka' tneúka ta 
ms<sn| wNHdi m%%.=K l< hq;=hs'

(b) fldgi i|yd iuia; myiq;dj 31%la muK fõ' fuh m%%;sldrl ° we;s úg M, y∫kd .ekSu 
iy jHQQy iQQ;%%h ksjer†j ,sùu yd iïnkaO m%%Yakhla jqjo th (a) fldgi yd iïnkaO neúka ,l=Kq 
,nd.ekSu b;d ≥r®j, uÜgul mj;sk nj fmfka' tneúka M, y∫kd .ekSu fukau jHQQy iQQ;%% ,sùu 
ms<sn| j isiqka ±kqj;a l< hq;=fõ' 

(c) fldgi i|yd iuia; myiq;dj 53%la muK fõ' ta wkqj ldnksl m%%;sl%%shd ms<sn| ±kqu uOHia: 
uÜgul mj;sk nj fmkS hk neúka fï i|yd isiqka Wkka≥ ls¯u l< hq;=fõ' 

(d) fldgi i|yd iuia; myiq;dj 19%ls' ldnksl m%%;sl%%shdj, hdka;%%Kh ms<sn| ±kqu b;d wvq 
uÜgul mj;sk nj fmkS hhs' úfYaIfhka wefrdaueál oaú wdfoaYsl M, iE°fï ° ´f;d - merd 
fhduqld¯ iajNdjh yd iïnkaO m%%;sl%%shd hdka;%%K ksjer† j ,sùug isiqka fhduq l< hq;=h'  
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5 m%%Yakh

  

5. (a) (i) ^tys jdIamh iu. iu;=,s;;djfha we;s& m˙mQQr®K ødjKhl ixrplh jdIam mSvkh tu 
ixrplfhys ika;Dma; jdIm mSvkh yd øj l,dmfhys ujq, Nd.fha .=◊;hg iudk fõ'

   fyda

   ^tys jdIamh iu. iu;=,s;;djfha we;s& m˙mQQr®K oajhx.S ødjKhl tla ixrplhl 
idfmaCI jdIam mSvk md;kh wfkla ixrplfha øj l,dmfhys ujq, Nd.hg iudk fõ'

   fyda

   iólrKhla wdldrfhka ^ishÆu mo ye¢kaúh hq;=h&

   fyda

   ^tys jdIamh iu. iu;=,s;;djfha we;s& m˙mQQr®K ødjKhl tla ixrplhl jdIam mSvkh 
tu ixrplfhys øj l,dmfhys ujq, Nd.hg iudkqmd;sl fõ'

   fyda

   fjk;a ms<s.; yels wdldr   (15)

  (ii) I. PA = PºAxA

    xA = 0.1 (mol)
(0.1 + 0.2) (mol) (04 + 01)

    PA = 1.00 × 104 Pa × 0.1 (mol)
(0.1 + 0.2) (mol)  (04 + 01)

 
    PA = 3.33 × 103 Pa (04 + 01)
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   II. xB = 0.2 (mol)
(0.1 + 0.2) (mol) (04 + 01)

    PB = 3.50 × 104 Pa × 0.2 (mol)
(0.1 + 0.2) (mol)    =   2.33 × 104 Pa (04 + 01)

 
    PTotal = PA + PB (05)

     = 2.66 × 104 Pa (04 + 01) 
 

       
 5(a) ,l=Kq 50

 (b) (i)  C (g)  2D (g) + E (g)
    (1 - α  2 α  α) mol    iu;=, s;;djfha ° (05)
   fyda (1.0 - 0.2) mol 2 × 0.2 mol  0.2 mol

   igyk ( tallh ° we;akï muKla" ,l=Kq 05 m%%odkh lrkak'

    KP  =   
P 2D × PE 

PC
    (10)

   wdxYsl mSvk

    PC  =  PTotal × xC ,  PD  =  PTotal × xD ,  PE  =  PTotal × xE 
 (05 × 3)

   fyda PC  =  
PTotal × 0.2 mol

1.4 mol      PD  =  
PTotal × 0.4 mol

1.4 mol      PE  =  
PTotal × 0.2 mol

1.4 mol

    KP  =   
(1.00 × 105 Pa × 0.4

1.4  )2 (1.00 × 105 Pa × 0.2
1.4  )

(1.00 × 105 Pa × 0.8
1.4  )  (04 + 01)

    KP  =  2.04 × 108 Pa2     fyda   2.0 × 108 Pa2 (04 + 01)

   igyk ( mshjr tla l, yel'

  (ii) KP  =  KC(RT)Δn     (05)

   KP  =  KC(RT)2  fyda  Δn = 2  y∫kd .ekSu i|yd  (05)

   KC  = KP 
(RT)2    =  2.04 × 108 Pa2

(8.314 J mol-1 K-1 × 500 K)2
  (04 + 01)

   KC  =  1.18 × 101 mol2 K-6    (04 + 01)

   igyk ( wjika mshjr iqΩ lr ;sìh hq;=h'

  (iii)  C (g)  2D (g & l) + E (g)
    (1 - α  2 α  α) mol    iu;=,s;;djfha ° 
    (1.0 - 0.1) mol 2 × 0.2 mol  0.2 mol
      (liq. & vap.)

    jdhq l,dmfha uqΩ ujq, ixLHdj = n  (05)
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   kj wdxYsl mSvk"   
    PC  =  PTotal × xC ,  PE  =  PTotal × xE 

   (05 × 2)

   fyda 

    PC  =  
P /Total × 0.9 mol

n mol             PE  =  
P /Total × 0.1 mol

2 mol   
 

    PD  =  PºD  (PD hkq D ys ika;Dma; jdIam mSvkhg iudk nj y∫kd .ekSu& (15)

   igyk ( wdxYsl mSvk úia;rd;aulj .Kkh ls¯u i|yd" 
     øjfhys m˙udj fkd.sksh yels ;rï l=vd hehs Wml,amkh i|yka ls¯u   

 i|yd ,l=Kq 10la m%%odkh lrkak'

    PC  =  3.86 × 105 Pa  yd PE  =  4.28 × 104 Pa f,i wdxYsl mSvkh .Kkh lr 
we;akï 04 + 01 ne.ska m%%odkh lrkak' 

    PE / PC  =  1/9  =  0.111 f,i .Kkh lr we;akï 08 + 02 m%%odkh lrkak' 

    D ys ix;Dma; jdIam mSvkh PD i|yd fhdod ke;akï" ñka miq mshjrj,g ,l=Kq 
m%%odkh fkdlrkak'  

    KP  =   
(5.00 × 102 Pa )2 (PTotal × 0.4

n )
(PTotal × 0.9

n )   (04 + 01)

    KP  =  
(5.0 × 102 Pa)2

9  

    KP  =  2.78 × 104 Pa2    (04 + 01)

   igyk ( wjika ms<s;=r iqΩ lr ;sìh hq;=h' Nd. ixLHd ms<s.kq fkd,efí' 

       
 5(b) ,l=Kq 100

 5 i|yd uqΩ ,l=Kq 150

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

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

-19-

00 - 37 
30% 

38 - 75 
31% 

76 - 113 
32% 

114 - 150 
7% 

fuu m%Yakh 80%la muK ms˙ila f;dardf.k we;' 
B fldgfia fN!;sl ridhk úoHdj m%Yak foflka 
jeä u ms˙ila f;dardf.k we;s m%Yakh fuh fõ' 
fuu m%Yakhg ysñ ,l=Kq 150ls'

bka 00 - 37  m%dka;rfha   30%la o
 38 - 75  m%dka;rfha   31%la o 
 76 - 113  m%dka;rfha  32%la o
 114 - 150  m%dka;rfha  7%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 7%la jk w;r" wh≥ïlrejkaf.ka 30%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks' 
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fuu m%Yakfha wkqfldgia 6ls' bka 

myiq;dj 40%g fyda Bg wvq fldgia 

folls' myiq;dj wvq u fldgi ù 

we;af;a (b)(iii) jk w;r tys myiq;dj 

6%ls' myiq u wkqfldgi (b)(i) jk 

w;r tys myiq;dj 62%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-
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5 5 m%Yakfhys fldgia yd wkqfldgia

m
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(a) (b)

  

fuu m%%Yakfha (a) fldgfiys iuia; myiq;dj 45%la muK fõ' (a) fldgfiys wkqfldgia w;=˙ka 
26%l wvqu myiq;djla ,nd we;af;a (a)(i) fldgi fõ' tys wid we;s rjq,a kshufha ksjer† wr®: 
±laùu b†˙m;a ls¯u isiqkag wmyiq ù we;s nj fmfka'

(b) fldgfiys iuia; myiq;dj 37%la muK fõ' fuh ridhksl iu;=,s;;dj iy l,dm iu;=,s;;dj 
hk fojr®.hu tlg iïnkaO lr b†˙m;a lr we;s m%%Yakhls' 

(b)(i) yd (ii) fldgia u.ska iqmqre≥ m˙† ridhksl iu;=,s; moaO;shl KP yd KC ksh; iïnkaO .egÆ 
úi£fï yelshdj m¯CId lr we;s w;r tajdfha myiq;dj ms<sfj,ska 62% yd 44% muK fõ' kuq;a (b)
(iii) ys myiq;dj 6% la jeks b;d wvq uÜgul mj;sk nj fmkS hhs'  

thg fya;=j ridhksl iu;=,s;;dj iy øj - jdIam l,dm iu;=,s;;dj tlsfkl iïnkaO lr thg 
wod< ixl,am ksjer† j wjfndaO lr .ekSug we;s wmyiq;dj úh yelsh' fuys° WIaK;ajh wvq l< 
úg jdIamhla øùlrKh ùfï ° tajdfha jdIam mSvk fjkia jk wdldrh ksjer†j wjfndaO lr .; 
hq;=h' tfy;a isiqka úIh lreKq ;=<ska tjeks wjfndaOhla ,nd f.k fkdue;s nj fmkS hk neúka  
tjeks .egÆ úi£fï yelshdj isiqka ;=< jr®Okh l< hq;=h'
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6 m%%Yakh

  

6. (a) (i) YS>%%;djh = k[A]   (10)

  (ii) I.   A  B + C 
    t = 0 s ° n  -  - mol (02)
    t = 10 s ° n(1-α) nα  nα mol (03)

   igyk ( fuh idkaøK" mol dm-3 f,i o †h yel'
     jdhq i|yd m˙mQQr®K yeis¯u Wml,amkh lrkq ,efí' 
    300 K °
    10 s ld,hlg miq uqΩ jdhq m%%udKh  = n(1-α) mol 
 

    wdrïNfha °" P = n
v  RT

      30 × 103 Pa = n
v  RT   (1) (02)

    10 s ld,hlg miq 45 × 103 Pa = n(1+α)
v  RT   (2) (03)
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    (2)/(1) ka ;  32
30   = 1+ α

      α     = 1/15 fyda  nα = 1/15 mol  (04 + 01)
 
   II. 400 K °
    10 s ld,hlg miq uqΩ jdhq m%%udKh  = n(1-α /) mol 
 

    wdrïNfha °" P = n
v  RT /

      40 × 103 Pa = n
v  RT /   (1) (02)

    10 s ld,hlg miq 45 × 103 Pa = n(1+α /)
v  RT   (2) (03)

    (4)/(3) ka ; 45
40    = 1+ α /

      α /     = 1/8    fyda  nα / = 1/8 mol   (04 + 01)
 
   III. A ys wdrïNl idkaøKh Ndú;fhka" 300 K ys ° YS>%%;djh 
    ^300 K ys ° YS>%%;d ksh;h K1 fõ'& 
 

    YS>%%;djh Rate 300 K = 
Δ[A]

Δt  = K1 [A]

      
n

15V
t  = K1 (n

v)   (5) (04 + 01)

    A ys wdrïNl idkaøKh Ndú;fhka 300 K ys ° YS>%%;djh 
    ^400 K ys ° YS>%%;d ksh;h K2 fõ'& 
 

      Rate 400 K = 
Δ[A]

Δt  = K2 [A]

      
n

8V
t  = K2 (n

v)   (6) (04 + 01)

    (6)/(5) ka ; 45
40    = 1+ α /

      K1/K2    =  15/8   ;    K2 > K1   (05)

    K2 > K1 nj fmkaùu i|yd ksjer† f,i ;r®l lr we;akï uqΩ ,l=Kq m%%odkh 
lrkak'

    tlu wdrïNhl A idkaøKhla i|yd ld,hl 10 s ld,hl ° ^fyda ksh; ld,hl 
°& A idkaøK fjki 300 K ys ° g jvd 400 K ys ° jeäh' tu ksid K2 > K1 úh 
hq;=h'

    fuu lreKq ish,a, i|yka ls¯u yd ksjer† f,i ;r®l ls¯u i|yd uqΩ ,l=Kq 
(15) m%%odkh lrkak'

    ishÆu lreKq i|yka fkdlr ;r®l lr we;akï Wod( WIaK;ajh jeä l< úg 
YS>%%;djh jeä ù we;s ksid K2 > K1 fõ' ,l=Kq (05) la muKla m%%odkh lrkak' 

       
 6(a) ,l=Kq 50
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 (b) (i) A(g)  H+(g) + A-(g)  (05)
   fN!;sl ;;a;aj i|yka l< hq;=h' iu;=,s;;d B;, ms<s.kq ,efí'

 (ii) I. HA(g)  
ΔH5   H+(g)  +  A-(g) 

    ΔH4                      ΔH3       ΔH2 
 

   HA(aq)  
ΔH1   H+(aq)  +  A-(aq) (04)

   ΔH5 = ΔH4  +  ΔH1  -  ΔH2  -  ΔH3

    = (-150.0 + 1.0 + 200.0 + 1100.0) kJ mol-1
  (03 + 01) × 4

   igyk ( by; mshjr i|yka lr ke;akï fyda ksjer† fkdfõ kï ;dm ridhksl 
pl%%fhys ^fN!;sl wjia:d iu.& wod< tla tla mshjr i|yd ,l=Kq 03 + 01 la 
m%%odkh lrkak' tka;e,ams pl%%fhys ixfla; muKla olajd we;akï tla tla 
mshjrla i|yd ,l=Kq 03 ne.ska m%%odkh lrkak' tka;e,ams igykla Ndú; lr 
we;akï wod< m˙† ,l=Kq m%%odkh lrkak'

    = 1151.0 kJ mol-1
   (04 + 01)

  II. HA(g)  
ΔS5   H+(g)  +  A-(g) 

    ΔS4                      ΔS3       ΔS2 
 

   HA(aq)  
ΔS1   H+(aq)  +  A-(aq) (04)

   ΔS5 = ΔS4  +  ΔS1  -  ΔS2  -  ΔS3

    = (-100.0 + 95.0 + 2000.0 + 1200.0) J K-1 mol-1
  (03 + 01) × 4

   igyk ( by; mshjr i|yka lr ke;akï fyda ksjer† fkdfõ kï ;dm ridhksl 
pl%%fhys ^fN!;sl wjia:d iu.& wod< tla tla mshjr i|yd ,l=Kq 03 + 01 la 
m%%odkh lrkak' tkafg%%dms pl%%fhys ixfla; muKla olajd we;akï tla tla 
mshjrla i|yd ,l=Kq 03 ne.ska m%%odkh lrkak' tkafg%%dms igykla ° we;akï 
wod< m˙† ,l=Kq m%%odkh lrkak'

    = 3195 J K-1 mol-1
  fyda  3.195 kJ K-1 mol-1

 (04 + 01)

  III. ΔG = ΔH  -  TΔS  (05)

    = 1151.0 kJ mol-1- 300 K  3.195 kJ K-1 mol-1
 (04 + 01)

    = 192.5 kJ mol-1
  (04 + 01)

   igyk ( ΔGº = ΔHº - TΔSº f,i ° we;akï ,l=Kq m%%odkh fkdlrkak' 

  (iii) 300 K ys° HA wï,fhys jdhq l,dmfha ú>gkh i|yd .síia Yla;s fjko Ok fõ'
   tneúka th iajhxisoaO fkdfõ'    (10)

   igyk ( ˚˚˚ fldgfiys ms<s;=rg wkqj ,l=Kq m%%odkh lrkak' ˚˚˚ fldgfiys .Kkh 
ls¯u lr ke;skï ,l=Kq m%%odkh fkdlrkak'
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  (iv) 300 K ys° c,Sh l,dmfha ° HA ú>gkh i|yd 

   ΔH1 = 1.0 kJ mol-1    iy   ΔS1  =   95.0 J K-1 mol-1
 

   ΔG1 = 1.0 kJ mol-1 - 300 K  95 × 10-3 kJ K-1 mol-1
 (04 + 01)

    = -27.5 kJ mol-1
  (04 + 01)

  (v) jdhq l,dmfha ° HA ys ú>gkh i|yd .síia Yla;s fjki c,Sh l,dmfhys ú>gkh 
i|yd .síia Yla;s fjkig iudk jk WIaK;ajh T kï" 

 
   ΔGgas = ΔGaq

 

   T = 
ΔH5 - ΔH1

ΔS5 - ΔS1

 

   T = 
(1151.0 - 1.0) kJ mol-1

(3.195 - 0.095) kJ mol-1 K-1  (04 + 01)

 

   T = 370.9 K  fyda 97.96 ºC (04 + 01) 

       
 6(b) ,l=Kq 100

 

 6 i|yd uqΩ ,l=Kq 150
   

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

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh yh jeks m%Yakh f;dardf.k we;s ms˙i 55%la 
muK fõ' fuu m%Yakhg ,l=Kq 150la ysñ fõ' 

bka 00 - 37  m%dka;rfha    51%la o
 38 - 75  m%dka;rfha    22%la o 
 76 - 113  m%dka;rfha   18%la o
 114 - 150  m%dka;rfha    9%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 9%la jk w;r" wh≥ïlrejkaf.ka 51%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

-19-

00 - 37 
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38 - 75 
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76 - 113 
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114 - 150 
9% 
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fuu m%Yakfha wkqfldgia 11ls' bka 

myiq;dj 40%g fyda Bg wvq fldgia 

kjhls' myiq;dj wvq u fldgi ù 

we;af;a (b)(v) jk w;r tys myiq;dj 

6%ls' myiq u wkqfldgi (b)(i) jk 

w;r tys myiq;dj 55%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-

26% 24% 27% 

15% 

55% 

38% 
32% 32% 

45% 

36% 

6% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

I II III I II III 

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

(a) (b) 

6 6 m%Yakfhys fldgia yd wkqfldgia
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(a) (b)

  
  

iuia; isiqkaf.ka 55%la muK fuu m%%Yakh f;dardf.k we;s w;r" tys iuia; myiq;dj 31%la 
muK fõ'

(a) fldgfiys iuia; myiq;dj 23%la muK fõ' th pd,l ridhkh mokï lrf.k we;s w;r tys 
ishÆu wkqfldgia 30%g jvd wvq myiq;djla fmkakqï lrhs' fuys° m%%;sl%%shd iS>%%;djh fidhd.; 
hq;af;a jdhq kshu fhdod.ksñka mSvkh iïnkaO lr .ekSfuks' tfukau .egÆj úi£fï ° idkaøK 
mo o Ndú;d lrñka iS>%%;d m%%ldYk ,nd.; hq;= neúka iuia;h f.dkq lr .ekSu isiqkag wmyiq 
ù we;s nj fmfka' ;jo iS>%%;d ksh; w;r we;s iïnkaO;d f.dvke`.Sug wjYH isiqkaf.a ;dr®lsl 
yelshdj o jr®Okh jk m˙† wNHdi m%%.=K l< hq;=h'

(b) fldgfiys iuia; myiq;dj 35%la muK fõ' fuh Yla;s úoHdj u; mokï ù we;s w;r c,Sh 
ødjKhl ° ≥n, wï,hl ú>gkhg wod< tka;e,ams" tkafg%%dms yd .síia Yla;s fjki iïnkaO 
lr.ksñka b†˙m;a lr we;s m%%Yakhls'  

(b)(v) ys myiq;dj 6%la jeks b;d wvq uÜgul mej;Su u.ska fmkS hkafka .síia Yla;s fjki 
iïnkaO .egÆ úi£fï yelshdj ≥r®j, uÜgul mj;sk njhs' fï wkqj ishÆu ;dm.;sl o;a;hka 
iuia;hla f,i iïnkaO lr ;r®ldkql+,j is;ñka .egÆ úi£ug isiqkaj fhduq ls¯u jeo.;a fõ'  

;jo iqΩ ls¯fï ° is≥jk .◊; fodaI wju lr .ekSug isiqka mqyqKq l< hq;=fõ'
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7 m%%Yakh

7. (a) 
CHBrCH2Br

C  CH3

CH  CH3 CH  CH

CH3CH3

C  C Na

NaBH4

HgSO4, dil.H2SO4

H2, Pd/BaSO4/Quinoline

C  C  Halc.KOH

PBr3

Na

(04)

(04)
(04)

(04)(04) (04)

(04)

(04)(04)
(04) (04)

(02)

(04)

O

OH Br

C  C  CHC  C  CH

+

   
       

 7(a) ,l=Kq 50

  PhCH(OH)CH3 ixiaf,aYkh ls¯u i|yd úl,am l%%uh 

  

C  CH2

CH  CH3

H2, Pd/BaSO4/Quinoline (04)

(04)

(04) H

OH

C  C  CH

dil.H2SO4
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 (b) 
CH3CH2OH CH3CHO

PCC
H

H

(10)

PBr3 (05)

H2O (05)

Br2 (05)

CH3CH2Br CH3CH2MgBr
Mg(05) (05)

(05)

(05)

(05)

(05)

(05)
(05)(05)

dry ether

CH3  C  CH2 CH3

CH3  C  CH2 CH3

CH3  CH  CH  CH3

OMgBr

OH

Br

CH3CH  CHCH3

Br

conc.H2SO4 or Al2O3

   
       

  W'fm< úIh ksr®foaYfha wka;r®.;h mdol lr .ksñka" ,l=Kq m%%odkh ls¯u i|yd my; ≤ 
ms<s.; yel'

  

CH3CH2OH CH3CHO
PCC

OH(10)

Al2O3 or Δ

Br2

(05)
(07)

(07)(07)

(07)

(09)

(09) (09)

dil.NaOH
CH3  CH  CH2  CHO

CH3  CH  CH  CHOCH3  CH  CH  CH3 CH3  CH  CH  CHO
Br BrBr Br

Zn/Hg
conc. HCl

 7(b) ,l=Kq 70

7(b) úl,am ms<s;=r (  
CH3CH2OH CH2  CH2

CH3  CH  CH  CH3

CH3  CH  CH  CH3

CH2  CH2

conc. H2SO4

conc. H2SO4

HgSO4 / dil. H2SO4  (03) 

Br2

Br

Br

C

(03)

(02)

(05)

(05)

(05)

(05)

(05)

(03)(03) (03)

(03)

(03)

(03)

PBr3 (05)

Na or NaNH2 (03)
Na+

CH3CH2Br
HC  CH

HC  C  CH2 CH3

Br

Br

alc. KOH (03)

C  CH
-

Δ

CH2 CH3CH3

O

HgSO4 / dil. H2SO4  (03) 

NaBH4  (03) 

Br2  (05) 

C
CH2 CH3CH3

OH

H
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 7(b) 
       CH3CHO iE°u i|yd úl,am udr®.h (

   

CH3CH2OH

CH3CHO

CH2  CH2 CH2  CH2

conc. H2SO4
Br2

Br

(02)
(02)(02)

(01)

(02)(02)(02)
HC  CH

Br
alc. KOH (02)

Δ

Hg2+ (HgSO4) 
dil. H2SO4  

   igyk ( 
    (1) fï wkqj CH3CH2OH u.ska CH3CHO iE°fï ° ,l=Kq 15la ysñfõ'
 
    (2) N  C  CH2  CH2  C  NCH2  CH2

CN-

Br Br

 

     fuu l%%uh ms<s.; fkdyelsh' Bg fya;=j wjidk M,fha we;s C mrudKq  
 A ixfhda.fhka fkd,efnk neúks' flfia jqjo CH2BrCH2Br iE°u 

     olajd ,l=Kq 12 m%%odkh l< yelsh'

    (3) PCC fjkqjg my; wjia:d ms<s.; yelsh'
     • Cu / 300 ºC
     • KMnO4 fyda fl%%dañla wï,h ^we,aäyhsvh fjka lr .; yels ;;aj  

  hgf;a&
      'KMnO4 fyda fl%%dañla wï,h - md,s; ;;aj hgf;aZ f,i olajd   

  we;akï th ms<s.; fkdyelsh' 

 (c)  

H2O, Δ

(10)

OSO3 H

CH3CH  CH3

OH

D

  H2O + H2SO4    H3O+

  H

(02)(01)
(01)

CH3CH  CH2 +  H  O  H   or   H+  CH3  CH  CH3 +  H2O
+ +
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  OH

H2O or H+

CH3  CH  CH2   +   H3O
+

H
H H

O

(01)

(01)

(02)
(02)

CH3  CH  CH3  +    O  H    CH3  CH  CH3

+

+
:

:

 j.ka;sh muKla"

 ;kql H2SO4 ys we;s c,h kshqla,sfhdaµhs,la f,i l%%shdlr CH3  CH  CH3

+
ldfndlegdhkh 

iu. m%%;sl%%shd lr we,afldfyd, idohs'

 igyk ( ldfndlegdhkfha jHQQyh ° fkdue;s kï j.ka;sh i|yd ,l=Kq m%%odkh fkdlrkak'
 

    
 7(c) ,l=Kq 30

 

 7 i|yd uqΩ ,l=Kq 150
 

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

y;a jk m%Yakh f;dardf.k we;s ms˙i 51%la muK 
fõ' fuu m%Yakhg ysñ ,l=Kq 150ls' B fldgiska 
wvqu ixLHdjla f;dardf.k we;af;a fuu m%%Yakhhs'

bka 00 - 37  m%dka;rfha    30%la o
 38 - 75  m%dka;rfha    18%la o 
 76 - 113  m%dka;rfha   23%la o
 114 - 150  m%dka;rfha  29%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 29%la jk w;r" wh≥ïlrejkaf.ka 30%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

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

-19-

00 - 37 
30% 

38 - 75 
18% 76 - 113 

23% 

114 - 150 
29% 
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m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
fuu m%Yakfha wkqfldgia 3 w;˙ka wvq 
u myiq;dj fmkajkafka (c) fldgi 
jk w;r tys myiq;dj 32%ls' (a) yd  
(b) fldgia foflysu myiq;dj iudk 
jk w;r tu myiq;dj 55%ls' 

7 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj
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(a) (b) (c) 

7 

(a) (b) (c)

  

7 m%%Yakh f;dard.;a ms˙i 51%la muK fõ' B fldgiska wvqu m%%;sY;hla f;dard we;s m%%Yakh fuh jk 
kuq;a jeäu iuia; myiq;djla (47%) fmkajd we;af;a o fuu m%%Yakhg fõ'

(a) fldgfiys iuia; myiq;dj 55%la muK fõ' ta wkqj m%%;sldrl ° we;s wjia:djl ° ldnksl 
m˙jr®;k is≥ ls¯ug we;s yelshdj uOHia: uÜgul mj;sk nj fmfka'

(b) fldgfiys iuia; myiq;dj 55%la muK fõ' ta wkqj m%%;sldrl ° fkdue;s wjia:djl jqjo hï 
ixfhda.hlska fjk;a ixfhda.hla ixiaf,aIKh ls¯ug we;s yelshdj o uOHia: uÜgul mj;sk nj 
fmfka'  

(c) fldgfiys iuia; myiq;dj 32%la muK fõ' fuu fldgi ldnksl m%%;sl%%shdj, hdka;%%K u; 
mokï ù we;' ta wkqj hdka;%%Kj,° iEfok w;rue† M,j, iajNdjh yd tajd iEfok wdldrh ms<sn| 
wjfndaOh wvq uÜgul mj;sk nj fmkS hk neúka hdka;%%K ,sùfï ksmqK;dj jr®Okh l< hq;=h'
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8 m%%Yakh
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8. (a)  P  =  NaNO3 Q  =  NaNO2 R  =  O2 S  =  NO2

   T  =  NaCl U  =  N2 V  =  NH3 W  =  Ca3 N2

   X  =  MgO Y  =  Mg(OH)2   (05 × 10)
 

    
 8(a) ,l=Kq 50

 (b) (i) Z  =  H2O2         (10)

  (ii) MnO2 + 4H+ + 2e    Mn2+ +  2H2O    (03)
   H2O2    2H+ + O2

 +  2e     (03)
    fyda 

   MnO2
 +  H2O2 + 2H+      Mn2+ +  2H2O + O2  (08)

   H2S      S + 2H+ +  2e      (03)
   H2O2 + 2H+ +  2e    2H2O     (03)
    fyda 

   H2O2
 +  H2S      S +  2H2O      (08)

   SO2
 +  2H2O      SO4

2- + 4H+ +  2e    (03)
   H2O2 + 2H+ +  2e    2H2O     (03)
    fyda 

   H2O2
 +  SO2      2H+ +  SO4

2- (fyda H2SO4)   (08)

   H2SO4
 +  BaCl2      BaSO4  + 2HCl    (05)

  (iii) úIîc kdYlhla f,i" úrxclhla f,i" Tlaisldrlhla f,i" 
   Tlaisydrlhla f,i" bkaOkhla f,i    (03 + 03)

  (iv) yhsv%%cka nkaOk       (05)
 

    
 8(b) ,l=Kq 50

 (c) (i) 2Cr3+ + 2S2O8
2- + 7H2O    Cr2O7

2- +  6SO4
2- + 14H+ (04)

   6Fe2+ + Cr2O7
2- + 14H+    2Cr3+ +  6Fe3+ + 7H2O  (04)

  (ii) fl%%dañhï ia:rfha >klu y cm hehs i,lkak'   (01)
   RcqfldaKdi%%dldr kshe†fha jr®.M,h = 8.0 × 5.0

         = 40.0 cm2 (01 + 01)
   fl%%dañhï ia:rfha m˙udj   = 40.0 × y cm3 (01 + 01)
   fl%%dañhï ia:rfha ialkaOh  = 40.0 × y × 7.2 g (01 + 01)
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   fl%%dañhï ia:rfha ujq, .Kk  = 40.0 × y × 7.2
52  (02)

   Fe(NH4)2(SO4)2.6H2O ys ujq,sl ialkaOh = 392 g mol-1 (02)

   tneúka ^Fe2+& ujq, .Kk   = 3.10
392  (02)

   jeämqr Fe2+ wkqudmkh ls¯u i|yd wjYH jk K2Cr2O7 ujq, .Kk

         = 0.05
1000 × 8.5 (03)

   jeämqr Fe2+ ujq, .Kk   = 6 × 
0.05
1000 × 8.5 (03)

   tneúka kshe†fha fl%%dañhï ia:rh ødjH ùfuka iEfok Cr2O7
2- iu. 

   m%%;sl%%shd l< Fe2+ ujq, .Kk   

         = [ 0.05
1000]- [6 × 

0.05
1000 × 8.5] (03)

         = (7.91 × 10-3) - (2.60 × 10-3)
         = 5.31 × 10-3 (03)

   tneúka" fl%%dañhï ia:rh ødjH ùfuka iEfok Cr2O7
2- ujq, .Kk

         = 1
6  × 5.31 × 10-3 (03)

   tneúka" Cr3+ ujq, .Kk   = 2 × 
1
6  × 5.31 × 10-3 (03)

         = 1.77 × 10-3 (03)

       
40.0 × y × 7.2

52  = 1.77 × 10-3 (03)

        y = 3.2 × 10-4 (cm) (05)
  igyk ( mshjrj,a tla l< yel' ta wkqj ,l=Kq m%%odkh lrkak'

  úl,am ms<s;=r ( 

   fl%%dañhï ia:rfha >klu y cm hehs i,lkak'   (01)
   Fe(NH4)2(SO4)2.6H2O ys ujq,sl ialkaOh = 392 g mol-1 (02)

   wdrïNl fµria ^Fe2+& ujq, .Kk  = 3.10
392  (02)

   jeämqr Fe2+ wkqudmkh ls¯u i|yd wjYH jk K2Cr2O7 ujq, .Kk

         = 0.05
1000 × 8.5 (03)

   Fe2+ : Cr2O7
2- =  6 : 1

   jeämqr Fe2+ ujq, .Kk   = 6 × 
0.05
1000 × 8.5 (03)

   tneúka kshe†fha fl%%dañhï ia:rh ødjH ùfuka iEfok Cr2O7
2- iu. 

   m%%;sl%%shd l< Fe2+ ujq, .Kk   

         = [ 0.05
1000]- [6 × 

0.05
1000 × 8.5] (03)

         = (7.91 × 10-3) - (2.60 × 10-3)
         = 5.31 × 10-3 (03)
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   tneúka" fl%%dañhï ia:rh ødjH ùfuka iEfok Cr2O7
2- ujq, .Kk

         = 1
6  × 5.31 × 10-3 (03)

   tneúka" Cr3+ ujq, .Kk   = 2 × 
1
6  × 5.31 × 10-3 (03)

         = 1.77 × 10-3 (03)

   fl%%dañhï ia:rfha ialkaOh  = 1.77 × 10-3 × 52 g (03)

   tu ksid fl%%dañhï ia:rfha m˙udj  = 1.77 × 10-3 × 52 cm3

7.2  (03)

      y × 8.0 cm × 5.0 cm = 1.77 × 10-3 × 52 cm3

7.2  (03)

        y = 1.77 × 10-3 × 52 cm3

7.2  (02)

         = 3.2 × 10-4 (cm) (05)
 

    
 8(c) ,l=Kq 50

  
 8 i|yd uqΩ ,l=Kq 150

   

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

m%Yak m;%fha C fldgiska wju ms˙ila f;dard f.k 
we;s m%Yakh fuh fõ' th 45%ls' fuu m%Yakhg 
,l=Kq 150la ysñ fõ'
 
bka 00 - 37  m%dka;rfha    56%la o
 38 - 75  m%dka;rfha    22%la o 
 76 - 113  m%dka;rfha   15%la o
 114 - 150  m%dka;rfha   7%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 7%la jk w;r" wh≥ïlrejkaf.ka 56%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

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

-19-
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-26-
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8 m%Yakfhys fldgia yd wkqfldgia

(a) (b) (c)

fuu m%Yakfha wkqfldgia 

8ls' bka wkqfldgia 6l u 

myiq;dj 40%g jvd wvq h' 

myiq;u wkqfldgi jkafka 

(a) jk w;r tys myiq;dj 

42%ls' myiq;dj wvq u 

wkqfldgi (c)(ii) jk w;r 

tys myiq;dj 11%ls' 

fuu m%%Yakfha (a) yd (b) fldgi o (c) fldgfia ie<lsh hq;= fldgila o m%%dfhda.sl m¯CIK u; 
mokïj we;' 

(a) fldgi s yd p f.dKq wdY%%s; m%%dfhda.sl m¯CIK o (b) yd (c) fldgia d f.dKqj wdY%%s; m%%dfhda.sl 
m¯CIK o u; mokïj we;s w;r iuia;hla f,i 56% fofkla ,l=Kq 37g jvd wvqfjka ,ndf.k 
we;af;a m%%dfhda.sl m¯CIK is≥ ls¯fï wvqmdvqjla ksid nj meye†,s h'

úfYaIfhkau d f.dKqjg wod< yd ldKav úYaf,aIKhg wod< m¯CIK is≥ fldg tajd wjfndaO lf<a 
kï kï ñi tajd lg mdvñka u;l ;nd .ekSu b;d wmyiq ldr®hhla nj ñka ukdj Tmamq lr 
fmkajhs' 

flfia kuq;a (a) fldgig jeä myiq;djla fmkajd we;af;a ir, ixfhda.j,g wod< .egΩjla 
ksidh' tajd hï ;rulska u;l ;nd .; yelsh'

(b) fldgfia ;=<s; whksl iólrK ,sùfï ≥r®j,;djh u;=lr fmkajhs' tys ;j;a úfYaI;ajhla 
jkafka Z ixfhda.h ksjer†j y∫kd .ekSu is≥ fldg tys we;s wka;r® wKql n, o ±k .; hq;=fõ' 

8 jk m%%Yakfha ≥r®j,u ms<s;=re iemhSu (c)(ii) ;=<ska ±l.; yelsh' bka kej;;a fmkajd fokafka 
wNHdi ls¯fï ≥r®j,;djhls' idudkH ujq, yd idkaøK .Kkh ls¯ïj,g wu;rj Cr ia:rfha 
m˙udj" jr®.M,h fiùu wd†h o we;=<;aj ;snQQ w;r isiqka tjeks .Kkh ls¯ula n,dfmdfrd;a;= 
fkdù we;' 

flfia jqjo wkqudmk yd m%%dfhda.sl m¯CIK o .Kkh ls¯ï o we;=<;a fuu m%%Yakfha idr®:l 
ms<s;=re fkdùug fya;=j tu l%%shdldrlïys isiqka olajd we;s ≥r®j,;djhhs' tu ≥r®j,;dj u`.yrjd 
.ekSfuka isiqka l%%shdldrlï flfr® fhduq ls¯fuka o idOk uÜgu jr®Okh lr.; yels jkq we;'
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9 m%%Yakh

9. (a) (i) ysughsÜ -  Fe2O3  fyda   ue.akghsÜ -  Fe3O4  (02 + 02)
   fldala -  C    (02 + 02)
   yqkq.,a -  CaCO3  fyda   fvd,uhsÜ -  CaCO3 . MgCO3  (02 + 02)

   igyk ( f,damia tllg jvd ° we;s kï ksjer† ms<s;=r ^ Fe2O3 fyda Fe3O4& uq,a ms<s;=re  
          folg wvx.= úh hq;=h

  (ii) fldala
   (1) fldala jd;fha oykh ù" úYd, ;dm m%%udKhla msg lrñka (01) CO2 / CO ,ndfohs' 

(01) fuh Odrd W!Iaulfha m;=f<a (01) by< WIaK;ajhla (01) mej;Sug Wmld¯ fõ'

    C + O2     CO2
 +  heat  (01)

    2C + O2     2CO (+ heat)

   (2) iEfok CO2 , C iu. m%%;sl%%shd lr CO ,ndfohs (01)' hlv Tlaihsvh" hlv njg 
m˙jr®;kh ls¯fï ° fuh m%%Odku Tlaisydrlh fõ (01)'

    CO2 + C     2CO   (01)
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   (3) C u.ska FeO Rcqju TlaisyrKh ls¯ug (01)
    2FeO + C     2Fe + CO2   (02)

   CaCO3
    je,s$is,sflag (01) weÆñkd (01), jeks f,damfiys we;s wmøjH (01) fndr f,i bj;a 

ls¯u i|yd (01)'
     CaCO3   

Δ   CaO +  CO2 (02)
     CaO  +  SiO2     CaSiO3 (slag) (01)
     CaO  +  Al2O3     Ca(AlO2)2 (slag) (01)
    fuho ms<s.; yel'

     CaO  +  P2O5     Ca3(PO4)2

    øj wjia:dfjys we;s fndr ,efí (01)' th øj hlvj,g jvd >k;ajfhka wvqh(01)' 
tu ksid fndr" hlv u; mdfõ (01)' fï ksid ^m;=< m%%foaYfhka we;=,a lrk 
WKqiqï& jd;h ksid is≥jk TlaislrKh ùu je,elafõ (01)'

  (iii) 3Fe2O3 + CO   2Fe3O4
  +  CO2   (1)   (03)

   Fe3O4 + CO  2FeO  +  CO2   (2)   (03)
   FeO + CO  Fe  +  CO2   (3)   (03)
   2FeO + C  2Fe  +  CO2   (4)*   (02)

   *igyk ( tla jrla muKla ,l=Kq †h hq;=h'

  (iv) wuq hlv      (02)
   ixhq;sh ( Fe (01);  3 - 4% C (01);  Si, P, S, Mn ^´kEu ;=kla&  (01)

  (v) (1) ldnka m%%udKh wvq ls¯u     (02)
   (2) Si, Mn, P  fndr f,i bj;a ls¯u    (02)
   (3) ñY%% f,day idok uQQ,øjH tla ls¯u  fyda  Cr/Ni tla ls¯u  (02)
    øj hlvj,g O2  fyda  WKqiqï jdhqj heùu (Blow)  (02)

  (vi) (iii) fldgfika" (1) + (2) × 2 + (3) × 6  fyda  fjk;a l%%uhla   

   Fe2O3 + 3CO   2Fe  +  3CO2    (05)
   Fe ujq, 2la ,nd .ekSug CO ujq, 3la wjYH fõ'     (01)
   2 × 56 g, Fe ,nd .ekSug CO, 3 × 28 g wjYH fõ'     (01)

   tneúka Fe, 2000 kg ,nd .ekSug 
3 × 28 × 2000

2 × 50  kg, CO wjYH fõ' 

        =  1500 kg   (04)

   Fe3O4 ixfhda.h hlv wvx.= f,damia f,i fhdodf.k we;akï fuu fldgfia ,l=Kq 
my; we;sfjk wdldrhg ,nd†h yelsh' 

   (iii) fldgfika" (2) + (3) × 3  fyda  fjk;a l%uhla    

   Fe3O4 + 4CO   3Fe  +  4CO2    (05)
   Fe ujq, 3la ,nd .ekSug CO ujq, 4la wjYH fõ'     (01)
   3 × 56 g, Fe ,nd .ekSug CO, 4 × 28 g wjYH fõ'     (01)

   tneúka Fe, 2000 kg ,nd .ekSug 
4 × 28 × 2000

3 × 56  kg, CO wjYH fõ' 

        =  1333 kg   (04)
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  (vii) CO2, CO, N2       (01 + 01 + 01)
   m%%uqL;u úfYaIh (  N2    (02)
 

    
 9(a) ,l=Kq 75

 (b) (i) I. jdhqf.da,h - CO2 ,  CH4 ,  jdIamYS,S yhsfv%%dldnka ^CH4 yer& ldnka wxY=" CO  

       (02 + 02)

   II. Ys,df.da,h - fmdis, bkaOk" ldnfkaÜ wvx.= Lksc" ñksrka" fldala" †huk a;s  

       (02 + 02)

   III. c,f.da,h - ^ødjH& CO2 fyda CO2(aq) fyda H2CO3 , ldnfkaÜ" nhsldnfkaÜ  

       (02 + 02)

  (ii) • m%%NdixYaf,aIkfhka ^jd;fha CO2 bj;a flfr®'&

   • Ydl yd i;ajhkaf.a Yajikh u.ska ^ishÆ „ùka& ^CO2 jd;hg tla fõ'&

   • CO2 c,fha ødjH ùfuka ^jd;fha CO2 bj;a fõ'& 
   • judrd lk i;ajhskaf.a ^wdydr „r®K moaO;sh ;=<" ksr®jdhq nelaà˙hdj,ska is≥jk 

meiSfï l%%shdj,sfha °& CH4 ksmofõ'&

   • iajNdúl oykh u.ska ^.sksl∫ msms¯u" iajNdúl .s◊& ^ldnka úfYaI jdhqf.da,hg 
tlaùu&

   • nelaà˙hd u.ska ldnksl øjH úfhdackh ùfuka ^CO2 yd CH4 msg ls¯u& 

   • u, Ydl yd i;ajhkaf.a wvx.= ldnksl úfYaI" CIqø „ùkaf.a l%%shd u.ska kej; 
jdhqf.da,hg tla ls¯u'

            ^´kEu myla wksl=;a ksjer† ms<s;=re o ms<s.; yel'&  (04 × 5)

  (iii) • fmdis, bkaOk oykfhka CO2 yd wfkl=;a yhsfv%%dldnk úYd, m%%udKhla      
jdhqf.da,hg ksoyia fõ'

   • f;;a ìï wdY%%s; lDIslr®udka;h ^ù j.dj& yd i;aj md,kh (livestock) u.ska CH4 
jdhqf.da,hg ksoyia fõ'

   • ye,ckSlD; yhsfv%%dldnk ixYaf,aIkfha ° fuu øjH jdhqf.da,hg tlaùug 
yelsh' 

   • jkdka;r úkdYh (Deforestation)
         ^´kEu ;=kla wksl=;a ksjer† ms<s;=re o ms<s.; yel'&  (04 × 3)

  (iv) • f.da,Sh WKqiqïlrKh

   • ´fidaka ia:rh CIh ùu 

   • m%%ldY ridhksl ¥ñld
               ^´kEu folla&  (05 × 2)

  (v) CO2 , CH4  yhsfv%%dldnk" NO2 , (NOX),  
   ye,ckSlD; yhsfv%%dldnk  fyda  CFC, HCFC, HFC, PAN, PBN  

        
 ^´kEu ;=kla&  (03 × 3)
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  (vi) f.da,Sh WKqiqïlrKh

   • jr®Id rgdjkaf.a fjkia ùu 

   • uqyq≥ uÜgu by< hEu ^O%%ejhkays we;s whsia ;Ügq$ .a,eishr® †h ùu& 

   • wêl ysu m;kh 

   • ks;r we;sjk iq,s l=Kdgq 

   • ldka;dr.; ùu ^M,odhS bvï ldka;dr njg m;aùu& 

   • †.=l,a mj;sk ksh`. 

   • ks;r we;sjk WIaK m%%jdy  

   • ñ˙†h c,dY is£u  

   • i;aj úfYaI j| ùu  

   • jix.; frda.  

   • f.da,Sh WIaK;ajh by< hdu 

   ´fidaka ia:rh CIh ùu 

   • pr®u ms,sld

   • wefia iqo we;s ùu  

   • Yajik frda. 

   • Heat Stroke - tu.ska urK we;s ùu

   m%%ldY ridhksl ¥ñld 

   • Yajik frda. 

   • weiaj, leiSu we;sùu   

   • fmkSug ndOd we;s ùu      
          ^´kEu .egÆ follska fol ne.ska&  (03 × 2) + (03 × 2)
 

    
 9(b) ,l=Kq 75

  
 9 i|yd uqΩ ,l=Kq 150

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

kj jk m%Yakh f;dardf.k we;s ms˙i 81%ls' Bg 
ysñ ,l=Kq m%udKh 150ls' B yd C fldgiaj,ska 
ridhk úoHdj m%Yak yfhka jeä u ms˙ila 
f;arE m%Yakh fuh fõ'

bka 00 - 37  m%dka;rfha    26%la o
 38 - 75  m%dka;rfha    47%la o 
 76 - 113  m%dka;rfha   24%la o
 114 - 150  m%dka;rfha   3%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 3%la jk w;r" wh≥ïlrejkaf.ka 
26%la u ,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd 
wvqfjks'

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

-19-
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m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
m
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dj

 

9 m%Yakfhys fldgia yd wkqfldgia

(a) (b)

fuu m%Yakfha wkqfldgia 

15ls' bka wkqfldgia 5l u 

myiq;dj 40%g jvd wvq h' 

myiq;u wkqfldgi jkafka 

(b)(i)I jk w;r tys myiq;dj 

86%ls' myiq;dj wvq u 

wkqfldgi (a)(vi) jk w;r 

tys myiq;dj 8%ls' 

fuys (a) fldgfia myiq;dj 27% jQQ w;r (b) fldgfia 56%ls'  

(a) fldgfia hlv ksiaidrKhg wod< f;dr;=re úuid we;' isiqka hlv ksiaidrKhg wod<j 
lreKq wOHhkh lr we;;a .eUqre wOHhkhl ksr;j fkdisá nj ms<s;=re m¯CId ls¯fï ° fmkS 
hhs' úfYaIfhkau (a)(v) fldgi u.ska wid we;s m%%Yakh isiqka ksis m˙† f;areï fkdf.k we;s nj 
fmfka' zldnka m%%udKh wvq ls¯u" Si, Mn yd P fndr f,i bj;a ls¯uZ wd° ms<s;=re b†˙m;a ls¯ug 
isiqka wfmdfydi;aj we;' ;jo (vi) wkqfldgiska b,a,d we;s .egÆj úi£ug isiqka wfmdfydi;aj 
we;' tys° Fe iy CO ujq, w;r wkqmd;h ksis f,i .Kkh lr .ekSug fkdyelsj we;' hlv 
ksiaidrKh .eUqre f,i wjfndaOfhka wOHhkh lf<a kï tjeks .egÆ mek fkdk.skq we;' 

(b) fldgi iuia;hla f,i myiq ù we;' fndfyda fldgiaj, myiq;dj 50% blaujd we;' m˙irh 
wdY%%s;j .egÆ nyq, f,i l;dnyg ,laj we;s neúka óg ms<s;=re iemhSu myiq ù we;' jr®;udkfha 
md˙i˙l .egÆ flfrys jeä wjOdkhla fhduq ù ;sîu ksid tjeks .egÆj,g iuia;hla f,i 
idr®:lj ms<s;=re imhd we;' th hym;a m%%jK;djhls' flfia jqjo (b)(vi) ys ,l=Kq wvqùug fya;=j 
th ir, m%%Yakhla jqjo lreKq folla zne.skaZ hk ldrKh f;areï f.k ke;s ùuhs' m%%Yak myiq jk 
úg isiqka m%%Yakh .eUq˙ka wOHhkh fkdlrk nj fmfka' th u`.yrjd .; hq;=h' 
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10 m%%Yakh
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10. (a) (i) I. ClO-(aq) + 2H+ + Cl-(aq)     Cl2
 +  H2O  ^° we;&

      Cl2 + 2I-(aq)     I2
 +  2Cl-    (02)

    fyda

    ClO- + 2H+ + 2I-     I2 + Cl- +  H2O  (06)

   úl,am ms<s;=r 

    ClO-(aq) + 2H+ + 2e     Cl- +  H2O    (02)
      2I-     I2

 +  2e    (02)
    fyda

    ClO- + 2H+ + 2I-     I2 + Cl- +  H2O  (06)
      I2 + 2S2 O3

2-     S4 O6
2- +  2I-   (02)

   II. S2 O3
2- ujq, .Kk = 0.3

1000 × 19.0 (02)

    I2 ujq, .Kk = 1
2 × 0.3

1000 × 19.0 (02)

    ClO- ujq, .Kk = 1
2 × 0.3

1000 × 19.0 (02)

      = 2.85 × 10-3 (02)

    250.0 cm3 l wvx.= ClO- ujq, .Kk = 2.85 × 10-3 × 10 (02)
      = 2.85 × 10-2 (02)

    tneúka" Ndú;h i|yd we;s Cl2 ujq, .Kk = 2.85 × 10-2 (02)

    250.0 cm3 l wvx.= Cl2 ialkaOh = 2.85 × 10-2 × 71 g (02)

    Ndú;h i|yd ,nd.; yels Cl2%
 

             =   
250.0 cm3 ys wvx.= Ndú;h i|yd ,nd.; yels Cl2 ialkaOh × 100

úrxcl ødjKfha ialkaOh
 (03)

    úrxcl ødjKfha ialkaOh = 25.0 × 1.2 (02)
      = 30 g (01)

    Ndú;h i|yd ,nd.; yels Cl2 = 2.85 × 10-2 × 71
30  × 100% (01)

      = 6.8% (04)
   igyk ( 6.7 - 6.8% w;r ms<s;=re ms<s.; yel'

  (ii) I. 1s 2 2s 2 2p 6 3s 2 3p 6 3d 6 4s 2   fyda  1s 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 6 (05)
   

   II. (+)2, (+)3   fyda   (+)II, (+)III    (05 + 05)
   

   III. K4[Fe(CN)6]   fyda   [Fe(CN)6]
4-4K+    (05)

   

   IV. potassium hexacyanoferrate (II)   fyda  potassium hexacyanidoferrate (II)  (05)
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   V. K2[Fe(CN)5(NO)]   fyda   K2[Fe(NO)(CN)5] 
    fyda

    [Fe(CN)5(NO)]2- 2K+   fyda   [Fe(NO)(CN)5]
2- 2K+ (05)

   

   IV. entering group NO+      (05)
    leaving group CN-      (05)
 

    
 10(a) ,l=Kq 75

 (b) (i) wmc,h 1.0 dm3 ys we;s D m%%udKh = 0.001 mol dm-3 × 1.0 dm3 (04 + 01)
     = 0.001 mol (04 + 01)

   by; D m%%udKh TlaislrKh ùfï ° ksoyia jk bf,lafg%%dak m%%udKh

     = 0.001 mol × 2 
     = 0.002 mol (04 + 01)

   wjYH jk wdfrdamK m%%udKh = 96500 C mol-1 × 0.002 mol (04 + 01)

   wmc,h 1.0 dm3 ys we;s D, iïmQQr®Kfhka TlaislrKh ls¯u i|yd .;jk ld,h
 

     = 96500 C mol-1 × 0.002 mol
100 × 10-3 C s-1   (04 + 01)

     = 1.93 × 103 s  fyda  32.16 min  fyda  0.536 h
       (04 + 01)

  (ii) 25 ºC ys °
   úoHq;a - ridhksl l%%shdj,sfha ° OH- ksmofõ'

    [OH-] = 0.001 mol dm-3 × 2 (04 + 01)
     p OH = -log (0.002) (04 + 01)  

  = 2.698
     pH = 14.0 - 2.698 (04 + 01)

   ^idkaøK Ndú; lr we;akï ,l=Kq m%%odkh lrkak'&

    pH = 11.3 (04 + 01)

  (iii) wmc,h fkdlvjd ksoyia jk úg fldaIhg fkdlvjd Odrdj iemhsh hq;=h' (05)
   iemhsh hq;= Odrdj = 0.001 mol dm-3 × 2 × 96500 C mol-1 × 10.0 dm3 s-1 (04 + 01) × 3  

 = 1930 C s-1  fyda  1930 A (04 + 01)
 

       
 10(b) ,l=Kq 75

 

 
 10 i|yd uqΩ ,l=Kq 150
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10 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

oy jk m%Yakh 53%la muK ms˙ila f;dardf.k 

we;' fuu m%Yakhg ysñ ,l=Kq 150ls'

bka 00 - 37  m%dka;rfha    70%la o

 38 - 75  m%dka;rfha    18%la o 

 76 - 113  m%dka;rfha   9%la o

 114 - 150  m%dka;rfha  3%la o

,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 

ms˙i 3%la jk w;r" wh≥ïlrejkaf.ka 70%la u 

,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
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10 jk m%Yakfha wkqfldgia 

11la we;s w;r" iuia; myiq;dj 

30%ls' tu myiq;djg jvd wvq 

wkqfldgia .Kk 9ls' fuu 

m%Yakfha wmyiq u wkqfldgi 

ù we;af;a  (a)(ii)IV jk w;r 

tys myiq;dj 8%ls' myiq u 

wkqfldgi ù we;af;a (a)(ii)IIjk 

w;r tys myiq;dj 87%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

 

(b)(a)

10 m%Yakfhys fldgia yd wkqfldgia
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fuys (a) fldgfia myiq;dj 35% jk w;r (b) fldgfia myiq;dj 18% ls'

(a) fldgfia myiq;dj 35% ù we;af;a (a) (ii) I yd II wkqfldgia fol ksidh' tu wkq fldgia folg 
wod< j wid we;af;a b;du;a ir, m%%Yak folls' ta yereKqúg iuia;hla f,i fuu 10 m%%Yakhg 
ms<s;=re iemhSu b;d ≥r®j, uÜgul mj;S' ,l=Kq 37g jvd wvqfjka ,l=Kq ,nd .;a 70%la u 
isàfuka th meye†,sh'

(a) fldgig ksjer† j ms<s;=re iemhSug kï tys° is≥jk m%%;sl%%shd ksjer† j y∫kd.; hq;=j we;' 53% 
muKla m%%Yakh f;dard f.k ;sîu ;=<ska o meye†,s jkafka tu m%%;sl%%shd y∫kd .ekSfï ≥r®j,;djhla 
isiqka ;=<ska ms<sônq jk njh' ;jo wNHdi" .Kkh ls¯ïj,g isiqka olajk miqng njo bka lemS 
fmfka' (a) fldgig wod< .egÆj ksjer†j úYaf,aIKh lr .ekSfï yelshdj wvq ù we;' fuys (a)
(ii), (iii) yd (iv) wkqfldgiaj,g wju myiq;dj ±laùfuka o wkdjrKh jkafka d f.dKqjg wod< 
ixlSr®K ixfhda. iïnkaOfhka we;s ±kqu wvq njh' 

(b) fldgi fN!;sl ridhk uQQ,Or®u u; mokï ù we;' úIh ksr®foaYfha wjidk tallj,g wod< 
jk neúka ta iïnkaO wOHhkh iy WkkA≥j o wvq ù we;s nj fmfka'

iuia;hla f,i kej; jrla fN!;sl ridhk úIh fldgiaj,g isiqka olajk ≥r®j,;dj fuys° lemS 
fmfka'

úIh ksr®foaYh ksism˙† wdjrKh lr wNHdi jeämqr is≥ls¯u ;=<ska fujeks .egÆ isiqkag myiqfjka 
idOkh lr .; yelsjkq we;'  
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2.2.4 ˚˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

m
y

i
q;

dj
 

m%Yak wxl

w'fmd'i'^W'fm<& úNd.h - 2014
02  -  ridhk úoHdj  -  ˚˚ m;%h

úIh fCIa;% wkqj m%Yak i|yd myiq;dj  

fN!;sl 
ridhkh

ldnksl
ridhkh

wldnksl
ridhkh

lr®udka; 
ridhkh
yd 
md˙i˙l 
ridhkh

idudkH
ridhkh
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wksjdr®h jHQQy.; m%%Yak y;r w;˙ka jeäu myiq;dj olajkafka wldnksl ridhk fCIa;%%hg wh;a 
fojk m%%Yakhhs' tu myiq;dj 38%ls' wju myiq;djla fmkajd we;af;a 3 jk m%%Yakhg jk w;r tu 
myiq;dj 15%ls' th fN!;sl ridhkh fCIa;%%hg wh;a fõ'

B fldgfia rpkd m%%Yak w;˙ka jeäu myiq;dj fmkajkafka ldnksl ridhk fCIa;%%hg wh;a 7 jk 
m%%Yakhg jk w;r tys myiq;dj 51%ls' kuq;a B fldgfia wvqu ms˙ila f;arE m%%Yakh fuh fõ' tneúka 
ldnksl ridhkh wOHhkfha ° lgmdvï ls¯ug jvd m%%;sl%%shd ms<sn| j .eUq˙ka wOHhkh jeo.;a 
neúka ta i|yd isiqka Wkka≥ l< hq;=h'

C fldgfia rpkd m%%Yak w;˙ka 9 jk m%%Yakh jeäu myiq;djla (40%) fmkajk w;r th lr®udka; yd 
md˙i˙l ridhk fCIa;%%hg wh;a fõ' wju myiq;dj we;af;a 10 jk m%%Yakhg fõ' tu myiq;dj 25%ls' 
tu m%%Yakfha (a) fldgi wldnksl ridhkhg wh;a jk w;r tys myiq;dj 32%ls' (b) fldgi fN!;sl 
ridhkhg wh;a jk w;r tys myiq;dj 18%ls' fï wkqj iuia;hla f,i fN!;sl ridhk fCIa;%%hg 
ms<s;=re iemhSu ≥r®j, uÜgul mj;sk nj fmfka' tneúka fN!;sl ridhk úoHdfõ we;s uQQ,Or®u yd 
ixl,am ksjer†j wjfndaO lr .ekSfï yd wjYH ;kays Ndú;d ls¯fï l=i,;d jr®Okh l< hq;=h' ta 
i|yd m%%udKj;a wNHdi is≥ ls¯ug isiqkaj fhduq l< hq;=h' 

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

idudkH ridhkh 36%
wldnksl ridhkh 32% 
fN!;sl ridhkh 28% 
ldnksl ridhkh 43% 
lr®udka; yd md˙i˙l ridhkh 40% 

ridhk úoHdj II iuia; m%Yak m;%fhau wvqu 
myiq;djla fmkajkafka fN!;sl ridhkh 
fCIa;%%hhs' ta i|yd myiq;dj 28%la fõ' 40% 
fyda Bg jvd jeä myiq;djla fmkajkqfha 
ldnksl ridhkh iy lr®udka; yd md˙i˙l 
ridhkh úIh fCIa;%%j,g mu◊' II m%Yak 
m;%fha iuia; myiq;dj 35%la muK fõ' 
isiqkag jvd wmyiq úIh fldgia y∫kdf.k 
ta wkqj bf.kqï - b.ekaùï l%%shdj,sh ilia 
lr .ekSfuka ridhk úoHdj úIhfha idOk 
uÜgu by< kexúh yels jkq we;'   

m
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w'fmd'i'^W'fm<& úNd.h - 2014
02  -  ridhk úoHdj  -  ˚˚ m;%h

tla tla úIh fCIa;%fhys myiq;dj  

úIh fCIa;%h 
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˚˚˚  fldgi 

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

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

  

fmd≥ Wmfoia (

* m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd¢ka f;areï .; hq;= h' tkï tla tla 

 fldgiska fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk m%Yak wksjdr®h o"  

fldmuK ld,hla ,efí o" fldmuK ,l=Kq ,efí o" hk lreKq ms<sn| j ie,ls,su;a úh 

hq;= w;r m%Yak fyd¢ka lshjd ksrjq,a wjfndaOhla we;s lr f.k m%Yak f;dard .; hq;= h'

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

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

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

hq;= h'

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

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

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

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

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

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

hq;= h'

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

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

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

hq;= h'

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

* ms<s;=re ,sùug ,eî we;s ld,h wjidk ùug wdikak nj ye`.fjk iSkqj kdoùu;a 

 iu`. u ms<s;=re m;% ish,a, ksis f,i wuqKd ms<sfh< lr .; hq;= h' 

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

≥Ialr;dfjka jeä hehs yef`.k m%Yakj,g o miqj o ms<s;=re iemhSu" ° we;s wkqms<sfj< 

wkqj m%Yakj,g ms<s;=re iemhSug jvd fhda.H fõ'
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úfYaI Wmfoia (

* m%;sls%hd i|yd ridhksl iólrK ,súh hq;= wjia:dj, ° ieu úg u tajd ;=,s; 

l< hq;= h' wjYH wjia:dj, ° m%;sls%hl yd M,j, fN!;sl iajNdjh o i|yka 

l< hq;= h' 

* fN!;sl rdYs fhfok ieu wjia:dj, u tajdfha w.h iu. ksjer† tall o i|yka 

l< hq;= h' 

* Æúia jHQy iy iïm%hqla; jHQy we£fï ° tlir bf,lafg%dak hq., yd 

 wdfrdamKh ksjer† j ±laúh hq;= h'

* ridhksl .Kkh ls¯ïj, ° ixYaf,aIK yd úYaf,aIK yelshd jeä †hqKq jk 

m˙† .egÆ úi£ug jeämqr wNHdi is≥ l< hq;= h' 
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3'2' bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

    

* m%dfhda.sl ls%hdldrlï iïnkaO m%Yakj,g ms<s;=re iemhSu idudkHfhka ≥r®j, 

uÜgul mj;sk neúka" bf.kqï - b.ekaùï ls%hdj,sfha ° m%dfhda.sl ls%hdldrlï 

i|yd isiqka fhduq l< hq;= h'  

* ridhk úoHdfõ we;s ixl,am ish,a, lgmdvï ls¯u fkdj" tajd w∞< wjia:dj, ° 

ksjer† j Ndú; lr .egÆ úi£fï yelshdj jr®Okh ls¯ug isiqka fhduq l< hq;= h'   

* ldnksl ridhk úoHdj ye≤¯fï ° ldnksl ixfhda. rdYshla ms<sn| j y∞rk neúka" 

ta i|yd ksr®udKd;aul flá igyka ms<sfh, lr .ekSu yd iq≥iq wNHdij, fh°u  

flfrys jeä wjOdkhla fhduq l< hq;= h' 

* ldnksl m%;sls%hdj,g w∞< hka;%K ,sùfï ° ksjer† ixfla; iu. ksjer† l%ufõoh 

Ndú; lrk whqre m%.=K l< hq;= h'  

* ridhk úoHdjg w∞< ixl,am meye†,s ls¯fï ° ksjer† j wjfndaO lrjkq ms◊i 

iq≥iq bf.kqï -b.ekaùï l%u yd WmlrK fhd∞ .; hq;= h' 

* bf.kqï - b.ekaùï ls%hdj,sfha ° yels ieu wjia:djl ° u ixl,am m%dfhda.sl j 

fhfok m˙† t†fk∞ „ú;hg iïnkaO lr úIh lreKq b†˙m;a l< hq;= h' 

* úIh ksr®foaYhg wÆ;ska tl;= jQ úIh fldgia flfrys jeä isiq wjOdkhla fhduq jk 

m˙† lghq;= l< hq;= h' 

* fmd≥fõ .egÆ úi£fï ° ksjer† l%ufõoh wkq.ukh lrñka wNHdi is≥ l< hq;= h' 

tkï .egÆj m<uq j wOHhkh lr ° we;s o;a; fhd∞ .ksñka wjidk ms<s;=r ,nd 

.ekSug Ndú; l< hq;= flá u udr®.h .ek wjOdrKh l< hq;= h'  

* úIh ksr®foaYfha wjika tallj, idOk uÜgu idfmaCI j wvq neúka" ta ms<sn| j jeä 

wjOdkhla fhduq jk m˙† w∞< bf.kqï - be.ekaùï ls%hdj,sh ilia lr .; hq;= h' 
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