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w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2016

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 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<& 2016 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'  
   

              î' ik;a mQQ‚; 
          úNd. flduid˙ia ckrd,a 
2017 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 ( î' ik;a mQQ‚;  

	 	 úNd.	flduid˙ia	ckrd,a

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

iïnkaëlrKh ( yika;d	l=remamq	 
	 	 iyldr	úNd.	flduid˙ia
	 	 ^mr®fhaIK	yd	ixjr®Ok&

ixialrKh  ( uydpdr®h	tÉ'tï'ã'	kdu,a	m%%shka;
	 	 ridhk	úoHd	wOHhkdxYh		
	 	 fmardfo◊h	úYaj	úoHd,h	

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

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

	 	 tï'ta'fla'tka'	fmfr®rd	
	 	 YS%	,xld	ú≥y,am;s	fiajh
	 	 nm$.ï$udìu	úoHdlr	uyd	úoHd,h"	udflaúg	

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

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

 	 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, 53178 13306 66484

fou< 8940 1696 10636

bx.%Sis 2926 583 3509

tl;=j 65044 15585 80629

       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 3473 5.34 993 6.37 4466 5.54

B 5204 8.00 1646 10.56 6850 8.50

C 13449 20.68 3463 22.22 16912 20.98

S 21492 33.04 4843 31.07 26335 32.66

F 21426 32.94 4640 29.77 26066 32.33

tl;=j 65044 100.00 15585 100.00 80629 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 5997 451 7.52 563 9.39 1291 21.53 1978 32.98 4283 71.42 1714 28.58

2'  .ïmy 3510 131 3.73 228 6.50 671 19.12 1130 32.19 2160 61.54 1350 38.46

3'  lΩ;r 2125 45 2.12 106 4.99 349 16.42 740 34.82 1240 58.35 885 41.65

4'  uykqjr 2987 121 4.05 167 5.59 504 16.87 985 32.98 1777 59.49 1210 40.51

5'  ud;f,a 678 11 1.62 24 3.54 105 15.49 223 32.89 363 53.54 315 46.46

6'  kqjrt<sh 907 10 1.10 37 4.08 120 13.23 257 28.34 424 46.75 483 53.25

7'  .d,a, 2568 109 4.24 168 6.54 477 18.57 841 32.75 1595 62.11 973 37.89

8'  ud;r 2019 102 5.05 124 6.14 331 16.39 672 33.28 1229 60.87 790 39.13

9'  yïnkaf;dg 1394 40 2.87 61 4.38 212 15.21 507 36.37 820 58.82 574 41.18

10' hdmkh 1234 132 10.70 127 10.29 281 22.77 368 29.82 908 73.58 326 26.42

11' ls,sfkdÉÑ 170 8 4.71 8 4.71 26 15.29 58 34.12 100 58.82 70 41.18

12' ukakdru 164 1 0.61 13 7.93 24 14.63 48 29.27 86 52.44 78 47.56

13' jõkshdj 298 16 5.37 11 3.69 42 14.09 100 33.56 169 56.71 129 43.29

14' uq,;sõ 167 5 2.99 7 4.19 22 13.17 60 35.93 94 56.29 73 43.71

15' uvl,mqj 715 51 7.13 70 9.79 140 19.58 245 34.27 506 70.77 209 29.23

16' wïmdr 1204 39 3.24 53 4.40 185 15.37 395 32.81 672 55.81 532 44.19

17' ;%sl=Kdu,h 490 32 6.53 47 9.59 84 17.14 147 30.00 310 63.27 180 36.73

18' l=reKE., 3066 80 2.61 124 4.04 469 15.30 985 32.13 1658 54.08 1408 45.92

19' mq;a;,u 1111 29 2.61 49 4.41 175 15.75 391 35.19 644 57.97 467 42.03

20' wkqrdOmqrh 1359 24 1.77 47 3.46 161 11.85 370 27.23 602 44.30 757 55.70

21' fmdf<dkakrej 514 2 0.39 8 1.56 44 8.56 142 27.63 196 38.13 318 61.87

22' n≥,a, 1523 61 4.01 87 5.71 255 16.74 509 33.42 912 59.88 611 40.12

23' fudkrd., 658 8 1.22 20 3.04 69 10.49 242 36.78 339 51.52 319 48.48

24' r;akmqrh 1794 58 3.23 107 5.96 350 19.51 616 34.34 1131 63.04 663 36.96

25' lE.,a, 1668 23 1.38 59 3.54 258 15.47 604 36.21 944 56.59 724 43.41

iuia; †jhsk 38320 1589 4.15 2315 6.04 6645 17.34 12613 32.91 23162 60.44 15158 39.56

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 62 0.08 80629 100.00

81 - 90 1299 1.61 80567 99.92

71 - 80 4821 5.98 79268 98.31

61 - 70 7792 9.66 74447 92.33

51 - 60 10352 12.84 66655 82.67

41 - 50 14141 17.54 56303 69.83

31 - 40 16091 19.96 42162 52.29

21 - 30 16286 20.20 26071 32.33

11 - 20 9467 11.74 9785 12.14

01 - 10 317 0.39 318 0.39

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 16286ls' th m%;sY;hla 

jYfhka 20.20%ls' ,l=Kq 30 fyda Bg wvqfjka ,l=Kq ,nd we;s ixLHdj 26071la jk w;r" 

th m%;sY;h;a jYfhka 32.33%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
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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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2.1.3 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
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02  -  ridhk úoHdj  -  ˚ m;%h
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Facility	
  Indices	
  

lr®udka; 
ridhkh yd

md˙i˙l 
ridhkh  

idudkH
ridhkh 

wldnksl
ridhkh 

fN!;sl 
ridhkh 

ldnksl 
ridhkh 
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q;

dj
 

úIh fCIa;%h 

49% 47% 47%

58%
51%

 I m%Yak m;%h ieliSug fhdod .;a m%Odk úIh fCIa;% my w;frka jeäu myiq;djla 

olajd we;af;a lr®udka; ridhkh yd md˙i˙l ridhkh úIh fCIa;%%hg jk w;r" tu myiq;dj 

58%ls' wvq u myiq;djla olajd we;s úIh fCIa;%h jkafka wldnksl ridhkh iy fN!;sl 

ridhkhhs' tu myiq;dj 47% ls'

 kuq;a" lr®udka; ridhkh yd md˙i˙l ridhkh úIh fCIa;%%h yereKq úg" b;s˙ úIh 

fCIa;%% y;fr®u wod< m%%Yak i|yd wdikak jYfhka iudk myiq;djhla fmkajd we;'   
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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 4 43% 5% 8% 42% 2%
2 1 20% 9% 29% 9% 33%
3 5 6% 13% 4% 21% 56%
4 4 3% 5% 9% 43% 40%
5 3 4% 24% 56% 11% 5%
6 3 9% 21% 43% 19% 8%
7 4 9% 23% 7% 53% 8%
8 5 3% 6% 10% 9% 72%
9 5 3% 10% 5% 9% 73%

10 1 70% 6% 9% 7% 8%
11 2 11% 61% 14% 10% 4%
12 4 6% 16% 34% 26% 18%
13 2 6% 40% 29% 16% 9%
14 5 13% 17% 5% 26% 39%
15 2 9% 48% 16% 20% 7%
16 ish,a, u 11% 19% 26% 17% 27%
17 3 23% 16% 49% 5% 7%
18 2 8% 45% 7% 9% 31%
19 1 35% 16% 12% 26% 11%
20 3 8% 26% 32% 21% 13%
21 3 4% 8% 51% 20% 17%
22 3 8% 12% 13% 7% 60%
23 1 40% 26% 9% 18% 7%
24 5 4% 3% 24% 9% 60%
25 5 8% 13% 6% 19% 54%
26 2 10% 67% 10% 5% 8%
27 1 56% 13% 6% 9% 16%
28 4 6% 9% 9% 64% 12%
29 2 14% 37% 16% 15% 18%
30 3 7% 7% 49% 26% 11%
31 2 3% 58% 4% 22% 13%
32 4 6% 5% 2% 66% 21%
33 1 iy 5 29% 16% 7% 10% 38%
34 5 18% 10% 8% 13% 51%
35 3 10% 5% 51% 9% 25%
36 1 21% 30% 11% 10% 28%
37 5 11% 17% 8% 18% 46%
38 4 4% 5% 11% 59% 21%
39 1 37% 11% 8% 16% 28%
40 1 40% 13% 13% 15% 19%
41 2 30% 44% 9% 14% 3%
42 4 17% 12% 9% 48% 14%
43 5 13% 6% 7% 50% 24%
44 3 15% 23% 49% 7% 6%
45 1, 2 iy 4 47% 18% 9% 19% 7%
46 5 5% 9% 17% 18% 51%
47 4 4% 31% 7% 51% 7%
48 4 22% 8% 16% 34% 20%
49 5 17% 15% 14% 36% 18%
50 2 iy 4 10% 52% 10% 23% 5%

* 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 m%%Yak 9 lg (2, 12, 13, 14, 19, 20, 22, 23 iy 29) ksjer† ms<s;=re iemhQQ 

m%%;sY;h 40% g jvd wvqh' 31 - 40 olajd m%%Yak w;frka 40% fyda Bg wvq m%%;sY;hla ksjer† ms<s;=re imhd 

we;s m%%Yak .Kk 4 ls' (33, 36, 39, 40) 41 - 50 olajd m%%Yak w;frka m%%Yak 3 lg (43, 48, 49) ksjer† ms<s;=re 

iemhSfï m%%;sY;h 40% g wvqh'

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

fCIa;%% my; ±lafõ' 

úIh fCIa;%h
uqΩ m%%Yak 
ixLHdj 

m%Yak wxlh m%Yak 
ixLHdj 

fN!;sl ridhkh 18 14, 19, 22, 23, 43, 49 06

idudkH ridhkh 09 2, 13, 20 03

ldnksl ridhkh 10 29, 39, 48 03

m˙ir yd lr®udka; ridhkh 04 33, 40 02

wldnksl ridhkh 09 12, 36 02

fN!;sl ridhkh úIh fCIa;%%hg wod< m%%Yak 18 w;frka m%%Yak 6 lu myiq;dj 40% fyda Bg jvd 

wvqh' fN!;sl ridhkh úIh fCIa;%%hg wod< .egÆ úi£fï ° tajdg wod< uQQ,Or®u fyda ixl,amj,g 

wu;rj ;dr®lsl yelshdj" iólrK u;lfha ;nd.ekSu" m%%;sl%%shd i|yd iafgdhslsfhdñ;sl iïnkaO;d 

ms<sn| ie,ls,su;a ùu" ksjer† tall fhdod.ekSu iy ksjer† .◊; lr®u Ndú;h wjYH fõ' tneúka tu 

l=i,;djka wfmaCIlhka ;=< jr®Okh ls̄ u bf.kqï b.ekaùï l%%shdj,sh ;=< ° jeo.;a fõ'

idudkH ridhkhg wh;a 2 m%%Yakfhys ksjer† jrKh jk (1) f;dard we;s m%%;sY;h 20% ls' tfy;a 

(3) yd (5) jk idjoH jrK ms<sfj<ska 29%, 33% l m%%;sY;hla ksjer† jrKh f,i f;dardf.k we;' 

bf,lafg%%dak nkaOq;djh fyj;a bf,lafg%%dak ,nd.ekSug we;s yelshdj mrudKqjl iajNdjh yd 

bf,lafg%%dak úkHdih u; rod mj;sk neúka tu l%%shdj,sfha ° Yla;sh msgls̄ u fyda ,nd.ekSu fyda is≥ 

úh yelsh' ta wkqj jeä Yla;shla ksoyia ùug kï" bf,lafg%%dakhla ,nd.ekSfï ° ia:dhS úkHdihla 

,nd.; hq;= w;r" th úoHq;a RK mrudKqjla úh hq;=h' fuu lreKq ms<sn| j ksjer† wjfndaOhla 

fkdue;s neúka ksjer† jrKh jeä m%%;sY;hla f;dard f.k fkdue;' miq.sh jr®Ij,° o fuu ixl,amh 

iïnkaO .egÆ i|yd wfmaCIlhskaf.a idOk uÜgu idfmaCIj wvq neúka ta ms<sn| bf.kqï - b.ekaùï 

l%%shdj,sfha° jeä wjOdkhla fhduq l< hq;=fõ'

m%%Yak wxl 3 isg 11 olajd ksjer† jrKh f;dard .ekSfï m%%;sY;h 40% g jvd by< fõ'

wldnksl ridhkh fCIa;%%h hgf;a ° we;s 12 m%%Yakhg ksjer† jrKh f;dard .ekSfï m%%;sY;h 

26% ls' IUPAC kduh ° we;s ix.; ixlSr®Khl ridhksl iQQ;%%h ,sùfï ° nkaO ldKav fm<.eiaúh 

hq;af;a tajdfha odhl mrudKqj, bx.%%Sis wldrd° wkqms<sfj,g fõ' tu ixl,amh fkd±k isàu ksjer† 

jrKh f;dard .ekSfï idOk uÜgu wvq ùug fya;= ù we;' 

19 m%%Yakfhys ksjer† jrKh 1 f;dard we;s m%%;sY;h 35% ls' fuh úoHq;a ridhkfhys ir, 

ixl,am Ndú;fhka b†˙m;a l< m%%Yakhls' fldaI m%%;sl%%shdj,g wod< wefkdav yd lef;dav y∫kd .ekSu 

yd tu bf,lafg%%davj, iïu; bf,lafg%%dav úNj .Kkh ls̄ ug wjYH l=i,;djh wfmaCIlhka úiska 

m%%.=K l< hq;= w;r ta i|yd jeämqr wNHdij, fh°u is≥l< hq;= fõ'
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20 m%%Yakfhys ksjer† jrKh f;dard we;s m%%;sY;h 32% ls' fuu m%%Yakfha wvx.= jkafka myiq 

úIh lreKla jqjo" idOk uÜgu wvq njla miq.sh jr®Ij, o fmkakqï lr we;' Æúia jHqy we£fï uQQ,sl 

kS;s̄ ;sj,g wkql+, j yd l%%udkql+, j iïm%%hqla; jHqy we£fï l=i,;dj m%%.=K ls̄ u fï i|yd iq≥iq 

ms<shula fõ' 

myiq;dj ^13%& jvd;a wvqu 22 jk m%%Yakh fN!;sl ridhkh úIh fCIa;%%hg wh;a fõ' ksjer† 

jrKh (3) kuq;a wfmaCIlhka nyq;rhla ^60% la& f;dard we;af;a (5) jk jrKhhs' iu;=,s; moaO;shla 

wvx.= ixjD; Ndckhl ksh; WIak;ajfha ° m%%;sjr®;H m%%;sl%%shdjla is≥ùfï ° m˙udj jeä l< úg moaO;sh 

;=< mSvkh wvqfõ' túg tall ld,hl ° mSvkh wvqùfuka is≥jk ix>Ügk .Kk wvqjk neúka b†˙ yd 

miq m%%;sl%%shdj, iS>%%;dj wvqfõ' fuu isoaOdka;h ms<sn| j ie,ls,su;a jQQjd kï ksjer† jrKh myiqfjka 

f;dard .; yelsh' 

39 m%%Yakh ldnksl ridhkh yd wod< m%%Yakhls' ksjer† jrKh jk (1) f;dard.;a wfmaCIl mṡ i

37% ls' kuq;a (5) jk jrKh 28% la ksjer† hhs f;dardf.k we;' tuhsv ( C NH2 
O 

) j, mj;sk C
O 

 
ldKavh we,aäyhsv yd lSfgdakj,g ,dCI◊l jk m%%;sl%%shdj,g iyNd.S fkdjk nj;a wfmaCIlhka 

wjOdrKh lr.; hq;=fõ' ksr®foaYs; m%%dfhda.sl l%%shdldrlïj, fh°u u.ska fuu ≥r®j,;d u`.yrjd .; 

yels fõ'

 49 m%%Yakfhys ksjer† ms<s;=r jk (5) jrKfhys myiq;dj 18% ls' kuq;a 36% la (4) jrKh 

f;dard we;' ksjer† jrKh f;dard.ekSfï ° oaúNdIañl H2C2O4 wï,fha ú>gkhg wkqj C2O4
2- whkfha      

ixhq.aul wï,h HC2O4
- jk nj wfmaCIlhka ±k isàu jeo.;a fõ' 

 31 isg 50 olajd m%%Yakj,g ms<s;=re iemhSfï ° úYaf,aIK yd ixiaf,aIK yelshdj uekúka Ndú; 

fõ' m%%Yak fyd¢ka lshjd wod< úIh lreKq uekúka jgyd f.k ms<s;=re ,sùu wmyiq jk úg ;r®l ls̄ fuka 

f;drju jer† jrKh f;ā ug wfmaCIlhka fhduqùu tu m%%Yakj, idOk uÜgu wvqùug fya;= fõ' 

 nyqjrK m%%Yak m;%%hg ms<s;=re ,sùfï ° wfmaCIlhka w;ska is≥jk fmd≥ wvqmdvq lsysmhls' tajd kï"

1. uQQ,sl úIh lreKq meye†,sj f;areï f.k fkd;sîu$lreKq w; ye¯u'

2. m%%Yak fyd¢ka lshjd f;areï fkd.ekSu'

3. m%%Yakh iïmQQr®Kfhka fkdlshùu'

4. ld,h .ek is;Su ksid wod< m%%Yak ksjer† j úi£ug wmyiq ùu'

5. ridhk úoHdfõ uQQ,Or®u$isoaOdka; wod< ;ekg fhdod fkd.ekSu'

6. nyqjrK m%%Yakhlg ms<s;=re imhk wdldrh ms<sn| j mQQr®j wjfndaOhla fkd;sîu'

 fuu wvqmdvq u`.yrjd .ekSfuka fuu m%%Yak m;%%hg jvd idr®:l f,i ms<s;=re iemhsh yelsh' 
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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. II  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

C

   N/S/P/Cl/C
^ñka ´kEu tllg&

Ne

Al

O

F

(04 × 6 =   ,l=Kq 24)
 ie'hq' ( hï fldgilg ms<s;=re tllg jvd jeä .Kkla ,shd we;akï ,l=Kq ke;'

  1(a) : ,l=Kq 24

    N NN 

:: :
:C N

+
 (,l=Kq 10)

 

       

N NN 

:: :

C N
+

: N NN 

:: :

C N
+

:

2-
N NN 

: :

C N
+ +

: :
2-

N NN 

: :

C N
+ +

: : N NN C N
+ +

: : ::

 
ie'hq' ( m<uq m%;spdr ;=k i,lkak'

(05 × 3 =   ,l=Kq 15)
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C N2 N3

I. VSEPR hq.,a 2 3 2
II. bf,lafg%dak hq.,a cHdñ;sh fr®Çh ;,Sh ;%%sfldaKdldr fr®Çh

III. yevh fr®Çh fldaKsl$V fr®Çh

IV. uqyqïlrKh sp sp2 sp
(01 × 12 =   ,l=Kq 12)

..................................................................................................................................................................N3 > N2 fyda N2 g jvd N3 j, úoHq;a RK;dj jeäh'  (05)

..................................................................................................................................................................N3 - sp iy Ok wdfrdamkhla$TlaislrK wjia:dj +1 fõ'  (01 + 01)

..................................................................................................................................................................N2 - sp2 iy wdfrdamkh Y=kH fõ'$ TlaislrK wjia:dj -1 fõ'  (01 + 01)

..................................................................................................................................................................Ok wdfrdamkh jeäjk úg$úoHq;aRK;dj jeäjk úg$Ok TlaislrK wjia:dj jeäjk úg  (01)
uqyqïldlaIsl s- ,CIK jeäjk úg úoHq;aRK;dj jeäfõ'  (01)

sp fyda 2p

sp2

sp

sp

sp

sp

sp2

sp2 fyda 2p

(01 × 8 =   ,l=Kq 08)
 ie'hq' ( (b)(i)ys Æúia jHQQyh jer† jqj;a uOH mrudKqfõ$mrudKq jgd bf,lafg%%dak   
  hq.,a ieleiau ksjer† kï (b)(iii) yd (b)(v) i|yd o ,l=Kq m%%odkh lrkak'

1(b) ( ,l=Kq 56

wi;H

i;H

wi;H

i;H

(05 × 4 =   ,l=Kq 20)

1(c) ( ,l=Kq 20

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 
25% 

26 - 50 
42% 

51 - 75 
20% 

76 - 100 
13% 

m<uq m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 99%l 

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

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

 26 - 50  m%dka;rfha   42%la o 

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

 76 - 100  m%dka;rfha 13%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76g jvd ,nd.;a ms˙i 13%la jk 

w;r" wh≥ïlrejkaf.ka 25%la ,ndf.k we;af;a ,l=Kq 25 
fyda Bg jvd wvqfjks' 

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

  

 

-26-

69% 

83% 
80% 82% 

70% 

41% 

25% 25% 

33% 
37% 

39% 41% 
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33% 
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x 

Parts and Sub Parts 

G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  

m
y
i
q;
dj

 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

(a) (b) (c)

fuu m%Yakfha wkqfldgia 21ls' bka 

myiq;dj 50%g fyda Bg wvq fldgia 

fod,yls' myiq;dj wvq u fldgi ù 

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

12%ls' myiq u wkqfldgi (a)(ii) jk 

w;r tys myiq;dj 83%ls' 

1 m%Yakfhys fldgia yd wkqfldgia

(a)(i) ys by< ±ä nj" iumrudKql nj" iyixhqc nj" wf,dayuh ,CIKh hk lreKq y;ru 

ie,ls,a,g .; hq;= kuq;a myiq m%%Yakhla jQQ thg wod< lreKq y;ru ie,ls,a,g fkdf.k we;s 

nj 69%l myiq;dj we;sùu u.ska fmkS hhs' tys (vi) fldgi b;du myiq m%%Yakhls' kuq;a F ys 

Tlaisldrl ,CIKh jeäu uQQ,øjH f,i y∫kd.; hq;=h' m%%Yakfha wju myiq;dj (b)(iv) g we;' Bg 

fya;= lsysmhls' tla fya;=jla kï (i) fldgi jer† kï ,l=Kq wysñ ùuhs' m%%n,u ldrKh jkafka 

TlaislrK wxlh jeäjk úg iy uqyqïldCIslj, s - ,CIKh jeäjk úg o tys úoHq;a RK;dj 

jeäjk nj bf.kqï - b.ekaùï l%%shdj,sfha ° wjOdrKh lr.; hq;= ùuhs'
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2 m%%Yakh 

K fyda 
fmdgEishï

Ca fyda 
fmdgEishï

(03 + 03)

 X = .....................................................1s2 2s2 2p6 3s2 3p6 4s1

 Y = .....................................................1s2 2s2 2p6 3s2 3p6 4s2
 (03 + 03)

 
 X : .....................................................,hs,ela$oï$r;gyqre oï 

 Y : ......................................................fvd,a r;=$ly r;=$;eô,s r;=   

 ie'hq' ( ;eô,s meyehg jqjo ,l=Kq ,nd fokak' (03 + 03)

Y

X
X

X

X

Y
Y

Y
 (03 × 4)

 ie'hq' ( a(i)ys tl ms<s;=rla jer† jqj;a a(ii) yd a(iii) j, wod< ksjer† ms<s;=rg ,l=Kq fokak'
   X iy Y folu ksjer†j y∫kd .;af;a kï muKla a(iv) i|yd ,l=Kq m%%odkh lrkak'
   X = KOH yd Y = Ca(OH)2 f,i ms<s;=re ,shd we;akï a(i) yd a(iv) i|yd ,l=Kq   
   ,nd fkdfokak' kuq;a a(ii) yd a(iii) i|yd ksjer† ms<s;=re we;akï ,l=Kq ,nd†h yel'

CO2  (03)

..................................................................................................................................................................CO2  +  Ca(OH)2      CaCO3     +   H2O  (01 + 01 + 01)
                                            (iq≥$ls˙mdg&

..................................................................................................................................................................CaCO3  +  CO2  +  H2O      Ca(HCO3)2  (02 + 01)
                                                      (wjr®K&

 ie'hq' ( Y ksjer†j y∫kdf.k we;skï muKla Ca fjkqjg Y Ndú; l< yel'
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CaCO3(s)      CaO(s)  +  CO2(g)      (02)
CaO(s) + H2O(l)     Ca(OH)2(s)       (02)
3Ca(OH)2(s) + 2Cl2(g)     Ca(OCl)2.Ca(OH)2.CaCl2.2H2O(s) (01)

yqKq .,a$ls˙ .re`v^udn,a&$fn,s lgq (03)

Ca(OCl)2.Ca(OH)2.CaCl2.2H2O(s)/Ca(OCl)2$úrxck l=vq 
     (03)

    ie'hq' (  fN!;sl ;;a;aj wjYH ke;'
2(a) ( ,l=Kq 50

(NH4)2CO3

Na2S2O3

AgNO3

KI

BaCl2

K2SO4

 (04 × 6 = ,l=Kq 24)

 

BaCO3

Ag2S2O3

AgBr

PbI2

BaSO3

BaSO4

(03 × 6 = ,l=Kq 18)
 

(A) BaCO3 + 2HCl   BaCl2 + H2O + CO2 (fyda H2CO3) (03)
(D) BaSO3 + 2HCl   BaCl2 + H2O + SO2 (fyda H2SO3) (03)
(E) AgBr + 2NH3   [Ag(NH3)2] Br fyda [Ag(NH3)2]

+
  +  Br- (02)

    ie'hq' (  b(iii) i|yd iajdh;a;j ,l=Kq ,nd fokak' 2(b) ( ,l=Kq 50

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 99%ls' fuu m%Yakhg ysñ ,l=Kq 100ls'

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

 26 - 50  m%dka;rfha   27%la o 

 51 - 75  m%dka;rfha   19%la o

 76 - 100  m%dka;rfha  15%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76g jvd ,nd.;a ms˙i 15%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 
27% 

51 - 75 
19% 

76 - 100 
15% 

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

fuu m%Yakfha wkqfldgia 17ls' bka 

myiq;dj 50%g fyda Bg wvq fldgia 

oyhls' myiq;dj wvq u fldgi ù 

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

18%ls' myiq u wkqfldgi (a)(v) jk 

w;r tys myiq;dj 71%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-

65% 
61% 

47% 

40% 

71% 

21% 

30% 
27% 24% 

42% 

55% 

48% 
53% 

56% 58% 

40% 

18% 
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(i) (ii) (iii) (iv) (v) (vi) (vii) (i) (ii) (iii) 

(a) (b) 

2 

Fa
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y 
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de

x 

Parts and Sub Parts 

G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  

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

m
y
i
q;
dj

 

    

(a)(i) g ksjer† ms<s;=r f,i uQQ,øjHfha ku ,súh hq;= kuq;a jeämqru yhsfv%%dlaihsvfha ku ,shd 

we;' m%%Yakh lshjd ksjer†j f;areï .ekSfï jeo.;alu kej;;a wjOdrKh l< hq;=fõ'

wvqu myiq;dj olajd we;s (b)(iii) fldgig ms<s;=re iemhSfï° wjfCIam †hùu i|yd jk iólrKh 

ksjer† j wjfndaO lr.; hq;=j ;snq◊'

(a)(vii) I ys m%%Njfha ku b,a,d we;' tys° m%%Njfha ku ,súh hq;=h' iQQ;%%h b,a,d we;s úg muKla 

iQQ;%%h ,sùug j. n,d .; hq;=h'

<ore inkaj, fmdgEishï ixfhda. wka;r®.; jk nj idudkH fm< úoHdj ksr®foaYh ;=< o we;' 

idudkH fm< úIh ksr®foaYh wu;l fkdl< hq;=j we;'  
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3 m%%Yakh

YS>%%;dj = k[A]a       fyda  (10)

[- 
Δ[A]
Δt  = k[A]a   fyda   - 

d[A]
dt  = k[A]a   RK ,l=K wvx.=lr ke;akï ,l=Kq m%%odkh fkdlrkak]

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

YS>%%;dj = k[A]0       fyda     fm< =  a  =  0 (10)
YS>%%;dj = ksh;hla fõ' ^wkql%%ukh ksh;hla fõ'& fyda YS>%%;dj idkaøKfhka iajdh;a; fõ' (05)
..................................................................................................................................................................

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

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

YS>%%;d ksh;h" k = | YS>%%;djh |   (05)

k = |(0.002 - 0.01) mol dm-3

2000 s  | fyda  fjk;a ,CIH folla (04 + 01)

k = 4.0 × 10-6 mol dm-3 s-1  

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

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

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

n∫fkys m˙udj = l.0 dm3

            A                     B          +       C   

50% úfhdackh jQQ miq

 0.01(1- x)                    0.01x       0.01x    [idkaøKh mol dm-3 j,ska]

t = 0 ° jdhq m%%udKh  = 0.01 mol 

50% úfhdackh jQQ miq jdhq m%%udKh = (0.005 + 0.005 + 0.005) mol

     = 0.015 mol (05)

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

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

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

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

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

..................................................................................................................................................................
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m˙mQQr®K jdhq yeis¯u Wml,amkh lrñka  PV = nRT

         mSvkh = 
0.015 mol  8.314 J K-1 mol-1  500 K

10-3 m3  (08 + 02)

     =  6.23 × 104 Pa  (04 + 01)

3(a) ( ,l=Kq 60

wdrïNl YS>%%;dj" R0 = k1 [X]b

  R0 = k1 (1.0 mol
V0

)b
   (1) (10)

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

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

 ^tall wjYH fkdfõ'&

50% úfhdackh jQQ miq"

  [X] = 
0.5 mol

2V0
  (05) 

fuu wjia:dfõ° YS>%%;djh = 0.25 R0 

                  0.25 R0 = k1 (0.5 mol
2V0

)b
   (2) (10)

(2)/(1) u.ska"

                   
0.25 R0

R0
 = 

k1 (0.5 mol
2V0

)b

k1 (1.0 mol
V0

)b  (10)

  0.25  = 0.25b

        b  = 1 (05)

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

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

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

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

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

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

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

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

^tall wjYH fkdfõ'&

3(b) ( ,l=Kq 40

3 i|yd uqΩ ,l=Kq 100
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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 

98% ms<s;=re imhd we;' fuu m%Yakhg ysñ ,l=Kq 

100ls'

bka 00 - 25  m%dka;rfha   61%la o

 26 - 50  m%dka;rfha   21%la o 

 51 - 75  m%dka;rfha   13%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 61%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 
61% 

26 - 50 
21% 

51 - 75 
13% 

76 - 100 
5% 

fuu m%Yakfha wkqfldgia 6ls' wkqfldgia 

5lu myiq;dj 50%g wvqh' ;jo myiq;dj 

30%g wvq wkqfldgia y;rla we;' myiq;dj 

wvq u fldgi ù we;af;a (a)(iii) jk w;r 

tys myiq;dj 8%ls' myiq u wkqfldgi    

(a)(i) jk w;r tys myiq;dj 68%ls'

fuu m%%Yakfha ishÆu fldgiaj, iuia: 

myiq;dj 30%g jvd wvqh' ^29% muK 

fõ'& ta wkqj pd,l ridhkhg wod< fuu 

m%%Yakh i|yd wfmaCIlhkaf.a idOk uÜgu 

i;=gqodhl fkdfõ'  

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-

68% 

11% 
8% 

15% 
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(i) (ii) (iii) (iv) (i) (ii) 
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Parts and Sub Parts 

G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  

3 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

(a) (b)

(a)(i) fldgfiys myiq;dj 68%la ùfuka fmkS hkafka wfmaCIlhska ;=< ° we;s m%%;sl%%shdjla i|yd 
iS>%%;d m%%ldYkh ,sùfï yelshdj idfmaCIj fyd| uÜgul mj;sk njhs' kuq;a (a)(ii) .egÆfjka 
n,dfmdfrd;a;= jkafka ° we;s ld,h yd idkaøKh w;r m%%ia;drh weiqfrka fm, ksr®Kh ls¯uhs' 
fuys° m%%ia;drfha wCI ms<sn| j ksjer† wjOdkhla fkdue;s lñka wkql%%uKh ksh; jQQ úg iS>%%;djh 
ksh; jk nj fyda fm, Y=kHh jk nj wjfndaO lr fkd.ekSu myiq;dj 11% muK wvqùug 
fya;= ù we;' (a)(ii) ys ms<s;=r ksjer† fkdùfuka (a)(iii) fldgfiys ms<s;=r i|yd o ksjer† ms<s;=re 
fkd,efnk ksid tys myiq;dj o 8% olajd wvq ù we;' (a)(iv) fldgig ms<s;=re iemhSug pd,l 
ridhkfha ixl,amj,g wu;rj jdhQQkaf.a yeis¯u yd jdhq kshu ms<sn| wjfndaOhla wjYH fõ' tu 
ishÆ ixl,am tlsfkl iïnkaO lr .ekSfï wmyiqj ksid wfmaCIlhkaf.a idOk uÜgu wvqù we;' 
ta wkqj ridhk úoHd;aul ixl,am tall jYfhka fjka fjkaj wOHhkh l< o tajd ifudaOdks; 
lr .egÆjlg fhdod .kakd whqre mqyqKq ls¯ug jeämqr tjeks wNHdij, fh°u b;d jeo.;a h'

(b)(i) yd (ii) fldgiaj, myiq;dj (a) fldgig jvd ;rula jeä jqj o ° we;s ixfla; ksis m˙† 
y∫kdf.k wod< m%%ldYkj,g wdfoaY ls¯u;a tajdfha w.hka fhdod.ksñka ms<s;=re ,nd.ekSu;a 
wfmaCIlhskag .egÆjla ù we;'

flfia jqjo II m%%Yak m;%%fha ishÆu m%%Yak w;˙ka wvqu myiq;djla fmkajd we;af;a fN!;sl ridhk 
fCIa;%%hg wh;a fuu m%%Yakhghs'
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4 m%%Yakh

        

OH OH

H

Br
Br

CH3

CH3

CH3

CH3

CH3CH2CH  CH3 CH3CH2CH2CH2OHCH3  C  CH3

CH3CH2CH  CH2

CH3  C  CH2CH3  C  CH2 OH

CH3  C  CH3

CH3CH2CH  CH3

A

D

G

B

E

H

C

F

ie'hq' ( A jer† kï I i|yd
  ,l=Kq ke;' C jer†  
  kï J i|yd ,l=Kq  
  ke;' 

(05 × 8 = ,l=Kq 40)

        

O O
C2H5  C  CH3 CH3 CH2 CH2  C  H

I J  (05 × 2 = ,l=Kq 10)

4(a) ( ,l=Kq 50
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CH3CH2CH2Br

CH3C  C Na CH3CH2CH2CH3

C6H5CONH2
CH3CH2C2H5

CH3COO-

fyda
CH3COOH

K

N

Q

T

L

O

R

M

P

S

ie'hq' ( Q : legdhkh fkdi,ld y˙kak'
  R : fuu jHQQyj,g ,l=Kq fkd,efí'

  CH3C  C Na      or      CH3C  C Na   
+

+

H
C6H5CH  N  N NO2

O2N
OH  (or ONa)

N  N   C6H5

NO2

COOH

BrBr
OH

OH

(03 × 10 = ,l=Kq 30)

4(b) ( ,l=Kq 30

       

Br

H
Br- Br

H
or+

C2H5CH  CHC2H5

Br

Br

C2H5  C  C  C2H5

(03)

(03)
(03)

(03)

(03)

(02)(03)

δ+

δ- +
^O%%eùlrKhg&

:

H H
C2H5  C  C  C2H5

Br Br

    ie'hq' :  pl%%Sh w;rueo jHQQyh olajd ke;skï ,l=Kq 06 fkd,efí'
4(c) ( ,l=Kq 20

 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 
40% 

26 - 50 
18% 

51 - 75 
17% 

76 - 100 
25% 

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   40%la o
 26 - 50  m%dka;rfha   18%la o 
 51 - 75  m%dka;rfha   17%la o
 76 - 100  m%dka;rfha  25%la o
,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76g jvd .;a ms˙i 
25%la jk w;r" wh≥ïlrejkaf.ka 40%la f.k 
we;af;a ,l=Kq 25 fyda Bg jvd wvqfjks'

fuu m%Yakfha wkqfldgia 21ls' bka 

myiq;dj 50%g fyda Bg wvq fldgia 

oyhls' myiq;dj wvq u fldgi ù 

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

22%ls' myiq u wkqfldgia (b)(i) yd 

(b)(iv) jk w;r tajdfha myiq;dj 

64.5%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-

63% 
59% 

46% 
42% 

49% 
45% 

57% 

44% 
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41% 
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(a) (b) (c) 
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Parts and Sub Parts 

G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  

4 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

(a) (b) (c)

fuu m%Yakfhys iuia; myiq;dj 48% la jk w;r" II m%%Yak m;%%fha ishÆu m%%Yak w;˙ka jeäu 

myiq;djla fmkajd we;af;a ldnksl ridhkhg wh;a fuu m%%Yakhghs'

(a) ys A isg J olajd fldgia 10 w;˙ka fldgia 4la 50% g jvd jeä myiq;djla fmkajhs' fuh 

ldnksl ridhk úoHdfõ uQQ,sl ixl,am weiq˙ka f.dv ke.+ wfmaCIlhkag iqmqre≥ wdldrfha m%%Yak 

fõ' (b) ys ishÆu fldgia m%%;sl%%shdj, m%%;sl%%Shl yd m%%;sldrl ° we;s úg M, ,shd ±laùu iïnkaO 

j úuid we;s m%%Yak fõ' fuys ms<sfj,ska 22%, 24% jeks wvqu myiq;d fmkajd we;s (b)(ii) yd (iii) 
fldgiaj,ska (ii) ys m%%;sldrlfha jHQQyh fjkqjg 2, 4 DNP f,iska ku muKla ° we;s neúka tys 

iQQ;%%h fkd±k isàu idOk uÜgu wvqùug fya;=jla fõ' (iii) fldgfiys o m%%;sldrlh ≥kako ,efnk 

M,fha jHQQyh ;rula úYd, yd ixlSr®K jk neúka u;lfha ;nd .ekSfï yelshdj wvq ù we;' 

(c) fldgi ldnksl m%%;sl%%shdj, hdka;%%Kh ms<sn| j úuik iqmqre≥ m%%Yakhla jqjo fujr o tys 

myiq;djh 39% la ùfuka fmkS hkafka isiqka ;=< fï ms<sn| j we;s wjfndaOh wvq njls' fuu 

.egÆj u`.yrjd .ekSug tlu hdka;%%Kh fndfyda jdrhla mqre≥ mqyqKq ls¯u yd lrùu jeo.;a fõ'
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5 m%%Yakh

5. (a) (i) 
nbutanedioic acid

nNaOH
  =  1

2   fyda iafgdhslsfhdañ;sh y∫kd .ekSu i|yd (05)

   ìhqfÜkavhsThsla wï,h = BDA
   B;r® ia:rh 

   CBDA_ether =   1
2  × 0.05 mol dm-3 × 4.8 cm3/ 50.00 cm3 (03)

    =   2.4 × 10-3 mol dm-3 (04 + 01)

   c,Sh ia:rh 

   CBDA_aq =   1
2  × 0.05 mol dm-3 × 16.0 cm3/ 25.00 cm3 (02)

    =   1.6 × 10-2 mol dm-3 (04 + 01)

            KD = 
[BDA]ether

[BDA]aqueous
 (05)

    =   2.4 × 10-3 mol dm-3/1.6 × 10-2 mol dm-3  =  0.15  fyda  3/20  (04 + 01)
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                fyda       KD = 
[BDA] aqueous

[BDA]ether
 

    =   1.6 × 10-2 mol dm-3/2.4 × 10-3 mol dm-3  =  6.67  fyda  20/3  

    ie'hq' :  mshjr tl;= l< yel' ta wkqj ,l=Kq m%%odkh lrkak'

  (ii) ødjH;djh 

   [BDA]ether =   KD [BDA]Water
 (03)

   B;r® ia:rfhka 1.0 dm3 yd c,Sh ia:rfhka 1.0 dm3 we;s ñY%%Khla i,lkak' 

      
x

MBDA
 = 

0.15(8.0 g dm-3)
MBDA

 (05)

          x =   1.2 g dm-3 (04 + 01)

    ^ie'hq' :  MBDA  fkdue;sj iólrKh ms<s.; yel'& 5(a) ( ,l=Kq 40

 (b) (i) m%%;sl%%shd fol my; m˙† ,shd tl;= lrkak'

   CO(g) + H2(g)  C(s) + H2O(g) (02)
   CO(g) + H2O(g)  CO2(g) + H2(g) (02)
   -----------------------------------------------
   2CO(g)          C(s) + CO2(g) 
    (02)                         (02)    (02)    
   ^,l=Kq ,eîu i|yd wjYH m%%;sl%%shd tl;=lr uqÆ m%%;sl%%shdj ,nd.; hq;=h'&
   ^fN!;sl ;;a;aj ±laúh hq;=h'&

   

;dm.;sl pl%%h Ndú;fhka úl,am .Kkh ls¯u 

H2O(g) + 2CO(g)      CO2(g) + C(s) + H2O(g)

CO2(g) + H2(g) + CO(g)

ΔH
(02) (02)

(02) (02)

(02)

   ΔH = -130 kJ mol-1 - 40 kJ mol-1    =   -170 kJ mol-1 (04 + 01)
   ΔS = -140 J K-1 mol-1 - 50 J K-1 mol-1    =   -190 J K-1 mol-1 (04 + 01)   
   ^iïu; wjia:d ,shd we;akï ,l=Kq fkd,efí'&

   ΔS ys ,l=Kq RK fõ' fuh b†˙ m%%;sl%%shdj is≥ùfï ° jdhq ujq, .Kfkys wvqùu
   ksid we;sjk tkafg%%dms wvqùu yd ieif|a'  (05)
 
  (ii) 27°C ys ° ΔG fidhkak'

   ΔG = ΔH - TΔS  (02)   
   ^iïu; wjia:d ,shd we;akï ,l=Kq fkd,efí'&

   ΔG = -170 kJ mol-1 - 300 K ×  (-190 × 10-3  kJ K-1 mol-1) (04 + 01)
   ΔG = -113 kJ mol-1  (04 + 01)   
   b†˙ m%%;sl%%shdj iajhxisoaO fõ' (03)   
   ^wjidk ,l=Kq 03 ,nd.ekSu i|yd .Kkh wjYH fõ'& 5(b) ( ,l=Kq 40
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 (c)  C(s) + CO2(g)    2CO(g)

  (i) KP  =  
P 2CO

PCO2

  (05)

  (ii)  C(s) + CO2(g)  2CO(g)
   wdrïNl ^mol&   0.15
   iu;=,s;;djfha° ^mol&  0.15 - x  2x (05)
   uqΩ jdhq ujq, ixLHdj  =  0.15 - x   (04 + 01)
   m˙mQQr®K jdhq yeis¯u Wml,amkh lrñka PV = nRT fhdokak'

          0.15 + x = 8.0 × 105 Pa 2.0 × 10-3 m3

8.0 × 105 J mol-2    (04 + 01)

               x = 0.05 mol     (04 + 01)
   nCO = 0.1 mol      nCO2

 = (0.15 - 0.05) mol = 0.10 mol
                (03)             (02)
   tu ksid
   PCO = 2 × 0.05 × 8.0 × 105 Pa / 0.2 = 4.0 × 105 Pa (04 + 01)
   PCO2

 = 0.1 × 8.0 × 105 Pa / 0.2 = 4.0 × 105 Pa (04 + 01)

   KP  =  (4.0 × 105 Pa)2

4.0 × 105 Pa       (04 + 01)

         =  4.0 × 105 Pa      (04 + 01)
   

úl,am .Kkh ls¯u
ntotal = 0.20 mol, ∴ XCO  = XCO2 =  1/2  (05)
PCO = 8 × 103 × 1/2  =  4 × 105 Pa  (04 + 01)
PCO2

 = 8 × 103 × 1/2  =  4 × 105 Pa  (04 + 01)
KP = (4 × 105 Pa)2 /  4 × 105 Pa  (04 + 01)
KP = 4 × 105 Pa  (04 + 01)  

   KC  = KP(RT)-Δn   fyda     KP  = KC(RT)Δn  (03)
   Δn  = 1        (02)
   KC  = 4.0 × 105 Pa × (8 × 103 J mol-1)-1

   KC  = 50 mol m-3   fyda    0.05 mol dm-3   (04 + 01)
   

úl,am .Kkh ls¯u
KC = [CO]2 / [CO2]  (05)
 = [0.10 / (2 × 10-3)]2 / [0.10 / (2 × 10-3)]  
 = 50 mol m-3 (0.05 mol dm-3)  (04 + 01)  

  (iii) mSvk Ndú;fhka Q .Kkh lrkak'

   Q  =  
(2.0 × 105 Pa)2

2.0 × 105 Pa      =   2.0 × 105 Pa   (05)

   Q ys w.h KPg jvd l=vd fõ' tneúka Q = KP jk ;=re PCO2
 wvqjk w;r PCO jeäfõ' (05)

   

úl,am .Kkh ls¯u
C(s) +          CO2(g)  2CO(g)  
  2 × 105- x   2 × 105+ 2 x    mSvkh (Pa) 
   KP  = 4.0 × 105    =  

(2 × 105+ 2 x)2

2.0 × 105- x
   (05) 

jr®. iólrKh úi£u iy PCO2
 wvqjk nj;a PCO jeäjk nj;a mqfrdal:kh ls¯u (05)

5(c) ( ,l=Kq 70
 5 i|yd uqΩ ,l=Kq 150
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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 
48% 

38 - 75 
21% 

76 - 113 
17% 

114 - 150 
14% 

fuu m%Yakh 71%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   48%la o
 38 - 75  m%dka;rfha   21%la o 
 76 - 113  m%dka;rfha  17%la o
 114 - 150  m%dka;rfha  14%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a ms˙i 14%la jk 
w;r" wh≥ïlrejkaf.ka 48%la u ,ndf.k we;af;a ,l=Kq 37 
fyda Bg jvd wvqfjks' 

fuu m%Yakfha wkqfldgia 7ls' bka 

myiq;dj 25%g fyda Bg wvq fldgia 

folls' myiq;dj wvq u fldgi ù 

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

13%ls' myiq u wkqfldgi (c)(i) jk 

w;r tys myiq;dj 81%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

-26-
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Parts and Sub Parts 

G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  

5 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

(a) (b) (c)

II m%%Yak m;%%fha B fldgfia jeäu wfmaCIlhska ixLHdjla f;dardf.k we;s fuu m%%Yakfha iuia; 
myiq;djh 36%ls' kuq;a (c) ys (i) fldgi yer b;s˙ fldgia yfhysu myiq;djh 40%lg jvd wvqh' 
(c)(i) fldgfiys myiq;djh 81% ù we;af;a ° we;s m%%;sl%%shdj i|yd Kp m%%ldYkh ,sùu muKla wid 
we;s neúka nj meye†,s h'

5(a) ys iucd;Sh l,dm iu;=,s; wdY%%s;j ilik ,o m%%Yakhls' wñY%%H ødjl folla ;=< hï ødjHhla 
jHdma; ùu iïnkaO uQQ,sl ixl,am we;=<;a m%%Yakhla jqjo ms<s;=re iemhSu wvq uÜgul mj;S' fuu 
lreKq úIh ksr®foaYfha wjidk fldgfiys wvx.= ù we;s neúka" ta ms<sn| j jeä wjOdkhla fhduq 
fkdùu Bg fya;= ù we;'

5(b) ys fldgia folu iudk myiq;djla (37%) fmkajhs' fuu fldgi Yla;s úoHdfõ uQQ,sl isoaOdka; 
mokï fldg f.k we;s b;du ir, jQQ m%%Yakhls' tkï" ° we;s iólrK fol tl;= ls¯fuka wjYH 
iólrKh ,nd.; yels jqjo" ta ms<sn|j o fkdi,ld we;s nj meye†,sh' b;d ixlSr®K .egÆ fkdj" 
úIh ksr®foaYfha we;s uQQ,sl ixl,am m%%.=K ls¯u muKla .egÆ úi£ug m%%udKj;a nj bf.kqï - 
b.ekaùï l%%shdj,sfha ° úfYaIfhka wjOdrKh l< hq;=h' 

5(c) fldgi myiq;djh wvqu fldgi (13%) fõ' m%%Yakh ir, jqjo th jgyd fkd.ekSu ksid fuys 
myiq;djh b;du;a wvqùug fya;= ù we;'
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6 m%%Yakh

 
6. (a) (i) pH  =  3.0  

   [H+] = 1.0 × 10-3 mol dm-3 (04 + 01)
   HA(aq) + H2O(l)    H3O

+(aq) + A-(aq)

   Ka    =   [H3O
+(aq)][A-(aq)]
[HA(aq)]

 (02)

   ^fN!;sl wjia:d ±laúh hq;=h'&

    =  (1.0 × 10-3 mol dm-3)2

0.10 mol dm-3
 (02 + 01)

    =   1.0 × 10-5 mol dm-3 (02 + 01)
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  (ii) iul;d ,CIHfha ° pH w.h ,jKfhys c, úÉf√ok m%%udKh u.ska ;SrKh fõ'   
   A-(aq) + H2O(l)    HA(aq) + OH-(aq) (05)
   i,lkak'

   
Ka

Kw
    =   

[H3O
+(aq)][A-(aq)]
[HA(aq)]

[H3O
+(aq)][OH-(aq)]

 

   iul;d ,CIHfha ° [HA(aq)] ≈ [OH-(aq)]

   
Ka

Kw
    =   [A-(aq)]

[OH-(aq)]2  

   [OH-(aq)]  =   [[A-(aq)] 
Kw

Ka
]1/2   (1) (05)

   iul;d ,CIHfha ° [A-(aq)] = [salt]
   iul;d ,CIHfha ° pH = 9.0 jk neúka [OH-] = 10-5 mol dm-3 (02)

   [salt] = ([OH-(aq)])2  
Ka

Kw
 

   [salt] = ([1.0 × 10-5 mol dm-3])2  
1.0 × 10-5 mol dm-3

1.0 × 10-14 mol2 dm-6  (04 + 01)
    = 0.1 mol dm-3 (04 + 01)

  (iii) iul;d ,CIHfha ° wkqudmk ñY%%Kh 100 jrla ;kql l< úg" 
   ^,jk idkaøKh 100 .=Khlska wvq jQQ úg&
   (1) jk iólrKh Ndú;fhka"    

   [OH-(aq)]new = [[A-(aq)]
100  

Kw

Ka
]1/2   (05)

   [OH-(aq)]new = 1
10 [[A-(aq)]

1  
Kw

Ka
]1/2  

   [OH-(aq)]new = 1
10 [ [0.1 mol dm-3]

1  
1 × 10-14 mol2 dm-6

1 × 10-5 mol dm-3 ]1/2 (04 + 01) 

   [OH-(aq)] = 1.0 × 10-6 mol dm-3

   [H3O
+(aq)] = 1.0 × 10-8 mol dm-3  

tu ksid" pH = 8.0  (05)

   

úl,am .Kkh ls¯u
A-(aq)    +    H2O(l)          HA(aq)    +    OH-(aq)  
c (1- α)          cα                cα
TiaÜj,aâ kshufhka"  
 Kb  =   α 2c  =  α 2 c2

c    =  [OH-] 2
c    

  [OH-]  =  √Kbc    =  Ka

Kw
c√

         (05)

 [salt]  =  [A-] =  c  =  0.1 mol dm-3/100

  [OH-]  = √
1 × 10-14 mol2 dm-6

1 × 10-5 mol dm-3
1 × 10-1 mol dm-3

100×   =  1 × 10-6 mol dm-3 (04 + 01)
 pOH  =   6.0
 pH       =   8.0         (05) 

6(a) ( ,l=Kq 50
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 (b) (i) AgBr(s)    Ag+(aq) + Br-(aq) (05)
   KSP    = [Ag+(aq)][Br-(aq)]   (03)
   [Ag+(aq)]    =  [Br-(aq)]  =  x   
   KSP    = x 2 (02)
   tu ksid" [Ag+(aq)]    =  (5.0 × 10-13)1/2    
   =   7.07 × 10-7 mol dm-3  fyda   7.1 × 10-7 mol dm-3  (04 + 01)

  (ii) ødjKh AgBr ys ika;Dma; ødjKhla fõ' (05)
   tu ksid" [Ag+(aq)] by; m˙†u fõ'  7.07 × 10-7 mol dm-3    (05)

  (iii) Ag+ yd Br- idkaøKhkays .=◊;h .Kkh lr iu. ixikaokh l< hq;= fõ' 
   [Ag+(aq)] = 1.5 × 10-4 mol dm-3 × 10.00 cm3 /15.00 cm3

    = 1.0 × 10-4 mol dm-3    (04 + 01)
   [Br-(aq)] = 6.0 × 10-4 mol dm-3 × 5.00 cm3 /15.00 cm3

    = 2.0 × 10-4 mol dm-3    (04 + 01)
   [Ag+(aq)] × [Br-(aq)]  =   2.0 × 10-8 mol2 dm-6  > KSP   (10)
   [fyda fjk;a ksjer† l%%uhla]
   tu ksid" AgBr wjfCIam fõ' ^,d ly meye;s wjfCIamhla iEfoa'& (05)

      
6(b) ( ,l=Kq 50

 (c) (i) m˙mQQr®K oajhx.S øjKhla i|yd rjq,a kshuh fh°fuka"
   Pi    = xi P

0
i   (05)

   P = P1 + P2    (05)
   P = x1P

0
1 + x2P

0
2    (05)

   x2 = 1 - x1
    

   P = x1P
0
1 + (1 - x1)P

0
2    

   x1 = 
(P1 - P0

2)
(P0

1 - P0
2)

    (05)

  (ii) I øj l,dmfhys ujq, Nd."
   xmeOH = (4.5 - 3.0)104 Pa / (5.5 - 3.0)104 Pa = 0.6 (04 + 01)
   xetOH  = 1 - 0.6 = 0.4 (04 + 01) 
   II øj l,dmfhys ujq, Nd."
   xmethannol_gas = 0.6 × 5.5 × 104 Pa / 4.5 × 104 Pa = 0.73 (04 + 01)
   xethanol_gas = 1.0 - 0.73 = 0.27 (04 + 01)
   ^ms<s;=re Nd. f,i ±laúh yel'&

  (iii) mSvk ixhq;s igyk ^m˙mQQr®K ñY%%Kh&
 

   

Pressure(Pa)

xmethannol = 1 xethanol = 0

5.5 × 104

3.0 × 104

 ujq, Nd. ;sria wCIh u; '''''''' (02)
        ujq, Nd.j,g wkqrEm ix;Dma; jdIam mSvk ''''' (04)
        uqÆ mSvkh" P fmkajk ir, fr®Ldj"
        ksjer† wkql%%ukh ^nEjqu& iu. ''''' (04)

   ie'hq' ( tla brlg jvd we| we;akï uqÆ mSvkh" P fr®Ldj kï lr ;sìh hq;= fõ'

      
6(c) ( ,l=Kq 50

 6 i|yd uqΩ ,l=Kq 150
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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 58%la 
muK fõ' fuu m%Yakhg ,l=Kq 150la ysñ fõ' 

bka 00 - 37  m%dka;rfha    50%la o
 38 - 75  m%dka;rfha    25%la o 
 76 - 113  m%dka;rfha   18%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 50%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

-19-

00 - 37 
50% 

38 - 75 
25% 

76 - 113 
18% 

114 - 150 
7% 

   
fuu m%Yakfha wkqfldgia 9ls' bka 

myiq;dj 35%g fyda Bg wvq fldgia 

yhls' myiq;dj wvq u fldgi ù 

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

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

w;r tys myiq;dj 56%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  

6 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

(a) (b) (c)

  

iuia;hla f,i myiq;dj wvq m%%Yakhla f,i ie,lsh yelsh' .egÆj ;=< kHdhsl fldgia wvqùu yd 

.Kkh ls¯ï m%%.=K fkdls¯u Bg fya;=j f,i ±laúh yelsh'

.egÆ úYaf,aIKh ls¯fï yelshdj m%%.=K lrùfï wjYH;dj fuys° kej; isysm;a l< hq;= fõ' 

(c)(iii) myiq jqjo Bg l,ska fldgiaj,g ksjer† ms<s;=re fkdiemhSu ksid tys ,l=Kq o ysñ lr 

.ekSug wfmdfydi;a ù we;' 

,jK c, úÉf√okh iy l,dm iu;=,s;;djh úIh fldgia ms<sn| j jeä wjOdkhla fhduq ls¯u 

jeo.;a fõ'
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7 m%%Yakh
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7. (a)  OH

H

OH

C6H5  C  CH3 C6H5  C  CH3

C6H5  C  CH2BrC6H5  C  C  H

C6H5  C  C   C  C6H5

C6H5  C  CMgBr
 or
C6H5  C  C  MgBr
 or
C6H5  C  CMgBr
 or
C6H5  C  C  MgBr 

C6H5  C  CH2

NaBH4 conc. H2SO4

1. C6H5COCH3 (05)
2. H2O (05)

uOHid¯h
KOH

C2H5MgBr
úh,s B;r®

(04) (04)

(04)(06)

(10)

(04)

(04)

(04)

(04)

δ+δ-

+

Br2

O

H

Br

CH3

H

 

   ie'hq' ( NaBH4 ys m%%;sl%%shd udOH fkdi,lkak'

   úl,am mshjr (

   
C6H5  C  C  H C6H5  C  C  Na final product

1. C6H5COCH3 (05)
2. H2O (05)

(no marks)
NaBH4

(06) (10)

+

   or 

   

C6H5  C  C  H C6H5  C  C  K final product
1. C6H5COCH3 (05)
2. H2O (05)

(no marks)
KOH

(06) (10)

+

7(a) ( ,l=Kq 60

 (b)  R1 KMnO4 / H+ (06) X1 
COOH

 (07)
    or   K2Cr2O7 / H+

    or   CrO3
  

   R2 LiAlH4 
 (06) X2 

CH2OH
 (07)

   R3 H+  or  dil. HCl (05) X3 
C    Cl
O

 (07)
    or   dil. H2SO4
    or   H2O

   R4 PCl5
  or  PCl3

 (06) X4 
C    O    CH2

O

 (07)
    or   SOCl2

   R5 idkaø  H2SO4
 (06) X5 

C    O    CH2 C
O O

 (07)
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   R6 ksr®c,Sh  AlCl3
 (06) (      or    C6H5) (07)

  
   ie'hq' ( X1 isg X4 i|yd

     fjkqjg    we| we;akï tla jrla muKla ,l=Kq wvq lrkak'

   X5 i|yd ,l=Kq m%%odkh ls¯ug ishÆu wefrdueál j,hka fmkaúh hq;=h'

7(b) ( ,l=Kq 70

  

 (c) (i)  
CH3

CH3  C  Br + OH

A
CH3

CH3

CH3  C  OH + Br

B
CH3

   mshjr I  (05)

(03)
(02)

+
CH3

CH3  C  Br
CH3

CH3

CH3  C         +     Br
CH3

 

   mshjr II 

(02)

(03)
+

CH3 CH3

CH3  C         +     OH CH3  C  OH
CH3 CH3

 

  (ii) 

      C  CH2

CH3

CH3

      (05)

7(c) ( ,l=Kq 20

 7 i|yd uqΩ ,l=Kq 150
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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    34%la o
 38 - 75  m%dka;rfha    24%la o 
 76 - 113  m%dka;rfha   24%la o
 114 - 150  m%dka;rfha  18%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 18%la jk w;r" wh≥ïlrejkaf.ka 34%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 
34% 

38 - 75 
24% 

76 - 113 
24% 

114 - 150 
18% 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj fuu m%Yakfha wkqfldgia 4 w;˙ka   
wvq u myiq;dj fmkajkafka (c)(ii) 
fldgi jk w;r tys myiq;dj 
28%ls' (b) yd  (c)(i)  fldgia 
foflysu myiq;dj iudk jk w;r 
tu myiq;dj 50%ls' 
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G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  

(a) (b) (c)

7 m%Yakfhys fldgia yd wkqfldgia

II m;%%fha B fldgfia m%%Yak w;˙ka fuu m%%Yakh wvqu wfmaCIlhska ixLHdjla (51%) f;dardf.k we;s 
w;r thska  46% lg muK th myiq ù we;' 

fuys (a) fldgi .%%Skdâ m%%;sldrlh fhdod .ksñka is≥ lrk ,o ldnksl m˙jr®;khla jqjo tys        
° we;s .%%Skdâ m%%;sldrlh u.ska fjk;a .%%Skdâ m%%;sldrlhla idod .ekSu wjYH fõ' tjeks úIh 
lreKq  ms<sn| j wNHdi ;j ≥rg;a m%%.=K ls¯fuka wfmaCIlhskaf.a idOk uÜgu by< kxjd .; 
yelsh'

(c)(i) fldgig 50% l myiq;djla fmkajqjo (c)(ii) ys myiq;dj 28% muK ùug fya;=j jkafka 
we,alhs,a fya,hsvhla" OH- we;s úg kshqla,sfhdµs,sl wdfoaY m%%;sl%%shdjg wu;rj HX wKqjla bj;a 
ùu o is≥ lrk nj wfmaCIlhska fkdi,ld ye¯u h'
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8. (a)  (i) A : CrCl3   fyda   CrCl3 . H2O    fyda     [Cr(H2O)6]3Cl-

    B : Na2CrO4  
    C : Na2Cr2O7 
    D : (NH4)2Cr2O7
    E : Cr2O3  ^´kEu fl%%dañhï ixfhda.hla i|yd ,l=Kq (05) ,nd fokak'& 
    F : N2
    G : Ca3N2
    H : NH3
    I : H2    

 (05 × 9 = ,l=Kq 45)

   (ii) ødjKh ;eô,s isg ly meyehg yefr®' (01 + 01)
    Cr2O7

2-  +  2OH-       2CrO4
2-  +  H2O (03)

8(a) ( ,l=Kq 50

 (b)  (i) T ys wvx.= legdhk Cu2+, Ni2+, Ba2+ (10 + 10 + 10)

   (ii) Q1 : CuS           Q2 : NiS            Q3 : BaCO3 (07 + 07 + 06)

    ie'hq' ( (i) wdfrdamK wjYH fõ' (ii) iajdh;a;j ,l=Kq fokak' 

8(b) ( ,l=Kq 50
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 (c)   I3
-  +  2S2O3

2-       S4O6
2-  +  3I-     fyda   I2  +  2S2O3

2-       S4O6
2-  +  2I- (02)

    Br2  +  2I-       I2  +  2Br-  (02)

    S2O3
2- ys ujq, .Kk = 0.05

1000
 × 15.0 (03)

    tu ksid" I2 ujq, .Kk = 1
2  × 0.05

1000
 × 15.0 (03)

    tu ksid w;s˙la; Br2 ujq, .Kk = 1
2  × 0.05

1000
 × 15.0 (03)

       = 3.75 × 10-4 (02)

    BrO3
-  +  5Br-  +  6H+       3Br2  +  3H2O  

    BrO3
- ujq, .Kk = 0.025

1000
 × 25.0 (03)

    tu ksid by; m%%;sl%%shdfõ° iE≥k Br2 ujq, .Kk 

       = 3 × 0.025
1000

 × 25.0 (03)

       = 18.75 × 10-4 (02)

    TlaiSka iu. m%%;sl%%shd l< Br2 ujq, .Kk = (18.75 × 10-4) - (3.75 × 10-4) (03)

       = 15 × 10-4 (02)

    tu ksid" TlaiSka ujq, .Kk = 1
2  × 15 × 10-4 (03)

       = 7.5 × 10-4 (02)

    tu ksid" Al3+ ujq, .Kk = 1
3  × 7.5 × 10-4 (03)

       = 2.5 × 10-4 (02)

      [Al3+] = 2.5 × 10-4

25.0  × 1000 mol dm-3 (03)

       = 2.5 × 10-4

25.0  × 1000 × 27 g dm-3 (03)

       = 2.5 × 10-4

25.0  × 1000 × 27 × 1000 mg dm-3 (03)

       = 270 mg dm-3 (03)

8(c) ( ,l=Kq 50

  
 8 i|yd uqΩ ,l=Kq 150
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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 41%ls' fuu m%Yakhg ,l=Kq 150la ysñ fõ'
 
bka 00 - 37  m%dka;rfha    40%la o
 38 - 75  m%dka;rfha    30%la o 
 76 - 113  m%dka;rfha   19%la o
 114 - 150  m%dka;rfha  11%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a ms˙i 11%la 
jk w;r" wh≥ïlrejkaf.ka 40%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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114 - 150 
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G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  
m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
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8 m%Yakfhys fldgia yd wkqfldgia

(a) (b) (c)

fuu m%Yakfha wkqfldgia 5ls' bka 

wkqfldgia 2l myiq;dj 25%g 

jvd wvq h' myiq;u wkqfldgi 

jkafka (b)(i) jk w;r tys 

myiq;dj 49%ls' myiq;dj wvq u 

wkqfldgi (c) jk w;r tys 

myiq;dj 18%ls' 

ridhk úoHdfõ II m;%%fha m%%Yak 10 w;=˙ka wvqu f;a¯ula we;af;a fuu m%%Yakhg fõ' (c) fldgfia ° 

we;s ridhksl iQQ;%%h yd ixfhda.h ixlSr®K tlla ùu Bg fya;=j jk kuq;a m%%Yakh fyd¢ka lshjd 

wjfndaO lr .;af;a kï th wmyiq m%%Yakhla fkdjkq we;' tys° wjYH jkafka iafgdhslsfhdñ;sl 

wkqmd;h i,lñka ms<s;=r ,nd.ekSug iq≥iq .Kkhla is≥ ls¯u mu◊' 

d f.dkqfõ ixfhda. fmkajk jr®Khka ms<sn| j wjfndaOhla ;sîu jeo.;a jk neúka ta ms<sn| j 

;j≥rg;a wjOdkh fhduq ls¯fuka myiq;dj jeä lr .; yelsh'
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9. (a)  (i) R1 : uqyq≥ c,h  (03)
    R2 : f;,a$fïo$fmd,af;,a$t<jΩ f;,a  (03)

   (ii) M1 : ÆKq ksIamdokh  (03)
    M2 : NaOH ksIamdokh (03)
    M3 : Na ksIamdokh$ksiaidrKh ^vjqkaia fldaI l%%uh& (03)
    M4 : inka ksIamdokh (03)

   (iii) P1 : NaCl  (03)
    P2 : ìgr®ka ødjKh$ujq ødjKh$MgBr2/ldrï †h  (03)
    P3 : NaOH (03)
    P4 : Cl2 (03)
    P5 : H2 (03)
    P6 : Na (03)
    P7 : NaOCl/ñ,agka ødjKh (03)
    P8 : inka (03)
    P9 : .a,sifrda,a$.a,si¯ka (03)

   (iv) M1 - l%%shdj,sh
    uqyq≥ c,h ;gdl ;=kla ;=<° jdIam ùug bv y¯'  (01)
    1 ;gdlh : CaCO3 wjlafIam fõ' (01) Wvq.sh ødjKh fojk gexlshg udre flfr®' (01)
    2 ;gdlh : CaSO4 wjlafIam fõ' (01) Wvq.sh ødjKh ;=kajk ;gdlhg udre flfr®' (01)
    3 ;gdlh : NaCl wjlafIam fõ' (01) Wvq.sh ødjKh ^ìgr®ka& bj;a flfr®' (01)
    ie'hq' ( by; l%%shdj,sh rEm igyka u.ska ksrEmKh ls¯u o ms<s.; yel'

    M3 - l%%shdj,sh
    CaCl2

 tl;= lrk ,o ú,Sk NaCl úoHq;a úÉf√okh   (01)
    lef;davfha ° Na+(l) + e  Na(l)  (02)
    wefkdavfha ° 2Cl-(l)       Cl2(g) + 2e  (02)
    Na yd Cl2 jdhqj w;r m%%;sl%%shdj je,elaùug lef;dav yd wefkdav l=àr jdfka ±,a

    m%%dÖrhlska fjka flfr®'  (02)
    ie'hq' ( iólrK i|yd fN!;sl ;;a;aj wjYH fõ'

   (v)    

in

H2Cl2

NaCl solution
or Brine water in 

Ti anode

used NaCl 
solution out NaOH 

solution out
Ni cathode

membrane
    ie'hq' ( iajdh;a;j ,l=Kq m%%odkh lrkak'

       (kï ls¯ug ,l=Kq 01 × 9 + ksjer† rEm igykg ,l=Kq 01 = ,l=Kq 10)
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    úl,am ms<s;=r (

     m%%dÖr fldaIh

      

NaCl Solution 

NaOH Solution 

Carbon anode 

H2 Cl2 -ve

+ve

Anode chamber  
Perforated steel cathode
Porous asbestos diaphragm

Cathode chamber  

       (kï ls¯ug ,l=Kq 01 × 9 + ksjer† rEm igykg ,l=Kq 01 = ,l=Kq 10)

   (vi) CaCl2   (03)

   (vii) P5 : bkaOk$HCl ksmoùu$ud.˙ka ksmoùu$ld,.=K neÆkj, Ndú;hg$

      NH3ksIamdokfha °  (01)
    P6 : fidaähï jdIam ,dïmq$NaNH2 ksmoùu$ldnksl ødjl úh,d .ekSug$

      kHIaál m%%;sl%%shdldrlj, isis,k ldrlh   (01)
    P9 : rEm,djkH ksIamdokj,g$TNG ^iafmdaGl& ksmoùug (01)

9(a) ( ,l=Kq 75

 (b)  (i) NO2 , SO2 , NO  ^´kEu folla&     (02 + 02)

    From NO :
    2NO(g) + O2(g)   2NO2(g) (02)
    4NO2(g) + O2(g) + 2H2O(l)    4HNO3(aq) (02)
    HNO3(aq)    H+(aq) + NO3

-(aq) (01)

    From NO2 :
    4NO2(g) + O2(g) + 2H2O(l)   4HNO3(aq) (03)
    HNO3(aq)    H+(aq) + NO3

-(aq) (02)

    From SO2 :
    2SO2(g) + O2(g)   2SO3(g) (02)
    SO3(g) + 2H2O(l)    H2SO4(aq) (02)
    H2SO4(aq)    2H+(aq) + SO4

2-(aq) (01)
        fyda

    2SO2(g) + O2(g) + 2H2O(l)    2H2SO4(aq) (03)
    H2SO4(aq)    2H+(aq) + SO4

2-(aq) (02)
 ^by; ° we;s ´kEu m%%;sl%%shd ldKav folla u.ska wï, jeis we;s ùu i|yd ,l=Kq 05 × 2 = 10)
    ie'hq' ( fN!;sl ;;a;aj ±laùu wjYH fkdfõ'
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   (ii) wvx.= úh hq;= lreKq (

    •	 YdLj,g is≥jk ydks 

    •	 H2SO4 yd HNO3 jeks wï, u.ska mfiys we;s weÆñfkda is,sflaguh øjH †hùu yd 
Al3+ c,hg uqod ye¯u' tu.ska u;aiH lru,aj, l%%shdld¯;ajhg ndOd meñ”fuka 
u;aiHhska ñh hdu' 

    •	 mfiys we;s fmdaIl øjH bj;aùu'

    •	 f,dayuh wdlD;s ^Wod( fudagr® r:" md,ï" f.dvke.s,s" m%%;sud& †rdm;a ùu'

    •	 c,fha lGßk;ajh jeäùu'

    •	 c,fha †h jQQ ner f,day idkaøKh by< hdu'

    •	 mD:ßú lfndf,a ixhq;sh fjkia ùu' ^Wod ( fvd,uhsÜ" yqKq .,a yd ls˙ .re`v" je,s 
mdIdK wdï,sl c,fha †h ùu$ i,aµhsâ Lksc wï, u.ska TlaislrKh ùu'&

 ^ñka ´kEu lreKq mylg 02 × 5 = ,l=Kq 10)

   (iii) SO2 , NO, NO2, CO2, jdIamYS,S yhsfv%%dldnk  ^´kEu ;=kla&  (02 + 02 + 02)

    f.da,Sh WKqiqu - CO2, jdIamYS,S yhsfv%%dldnk    (02 + 01)

    wï, jeis - SO2, NO  (02 + 01)

    m%%ldY ridhk OQQñld - NO, yhsfv%%dldnk    (02 + 01)

   (iv) •	 CFC hkq YS;lrK yd jdhq iuk hka;%% i|yd .kakd ldr®ñl isis,kldrl jdhqjls' 

    •	 tu WmlrK wÆ;ajeähd ls¯fï° yd Ndú;fha ° CFC iqΩ jYfhka jd;hg tl;= 
fjhs' 

    •	 tu ksid CFC hkq jdhqf.da,fha iqΩ jYfhka mj;akd kuq;a ia:dhS jdhqjls'

    •	 tu ksid CFC jdhqf.da,fha †.= ld,hla mj;S'

    iy

    •	 CFC by< jdhqf.da,hg ,`.d jQQ úg wê Yla;sh UV lsrK yuqfõ úfhdackh ù Cl• 
uqla; lKavl yg .kS' 

    •	 fuu Cl• uqla; LKavl" W;afm%%arlhla f,i l%%shdlr ´fidaka ydhkh fõ.j;a lrhs' 

    •	 fï fya;=fjka wys;lr ^wê Yla;s& UV lsrK" mD:ßú mDIaGhg we;=,a fõ' 

    •	 fuu wys;lr UV lsrKj,g ksrdjrKh ùfuka ifï ms<sld" cdk úlD;s;d iy 
wefia iqo we;s fõ'

    fyda

    •	 CFC hkq m%%n, y˙;d.dr jdhqjls' 

    •	 th mD:ßú mDIaGfhka ksl=;a lrk IR lsrK Wrd .kshs' 

    •	 fï ksid CFC f.da,Sh WKqiqu by< hdug odhl fõ' 

    •	 th foaY.=◊l úmr®hdij,g odhl fõ'

 ^02 × 8 = ,l=Kq 10)
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   (v) CO2 : ^fµdis,& bkaOk oykh   (01 + 01)
    CH4 : f;;a ìï lDIslr®uh$i;aj f.dúfmd<j,a$li< ksis l%%ufõohlg 
      neyer fkdls¯u  (01 + 01)
    NO2 : by< WIaK;ajj,° is≥jk oyk l%%shdj,s u.ska  (01 + 01)
    CFCs : jdhq iuk hka;%%$YS;lrK$úirK m%%jdyl (01 + 01)
    N2O : lDIslr®uh ^khsg%%ckSh fmdfydr Ndú;dj& (01 + 01)
    H2S : fmd,a f,,s jeks i,aµr® wvx.= øjH ksr®jdhq úfhdackh ùfï ° 
      ^fmd,a f,,s m,a ls¯u& (01 + 01)
    SO2 : fµdis, bkaOk oykh (01 + 01)
    jdIamYS,S yhsfv%%dldnk :  fµdis, bkaOk oykh" iajNdúl jdhq ksIamdokh"
                      m%%jdyk iy lr®udka;j,° (01 + 01)
 ^´kEu myla 02 × 5 = ,l=Kq 10)

   (vi) yqKq.,a ^CaCO3) úfhdackh ù CaO(lime) iy CO2 ,ndfoa' (02)

    CaCO3  
Δ   CaO + CO2 (03)

    bkamiq CaO, SO2 iu. m%%;sl%%shd lrhs' (02)

    CaO + SO2    CaSO3 (03)

    ie'hq' (  iólrKh muKla ° we;akï ,l=Kq 05

    fyda

    SO2 wjfYdaIKh ls¯u fyda Scrub ls¯u i|yd yqKq.,aj, Wl= ñY%%Khla Ndú; fõ' (05)

    CaCO3 + SO2    CaSO3 + CO2 (05)

9(b) ( ,l=Kq 75

  
 9 i|yd uqΩ ,l=Kq 150
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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 76%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    51%la o
 38 - 75  m%dka;rfha    29%la o 
 76 - 113  m%dka;rfha   15%la o
 114 - 150  m%dka;rfha   5%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 5%la jk w;r" wh≥ïlrejkaf.ka 51%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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Facility Indices of Parts and Sub Parts  m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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9 m%Yakfhys fldgia yd wkqfldgia

(a) (b)

fuu m%Yakfha wkqfldgia 13ls' 

bka wkqfldgia 7l u myiq;dj 

35%g jvd wvq h' myiq;u 

wkqfldgi jkafka (b)(v) jk 

w;r tys myiq;dj 58%ls' 

myiq;dj wvq u wkqfldgi 

(b)(vi)jk w;r tys myiq;dj 

18%ls' 

iEu jr®Ihlu mdfya jeäu f;a¯u 9 m%%Yakhg ysñjk kuq;a Bg idfmaCIj wfmaCIlhskaf.a idOk 
uÜgu wvqh' fuys° myiq;dj 35% muK fõ' wfmaCIlhskaf.ka 51%la u ,l=Kq 37g wvqfjka ,nd.
ekSu ;=<ska th meye†,s fõ' 

(a)(iv) wkqfldgi 20%la muK wju myiq;djla fmkajd we;' tys° ksIamdok l%%shdj,sh ksjer†j 
y∫kd.; hq;=j we;' m%%Yakh ir, jqjo th wjfndaO lr fkd.ekSu myiq;dj wju ùug fya;=jhs' 
;jo (a) fldgfia ° we;s ifudaOdks; l%%shdj,sh ksis f,i wjfndaO lr .ekSug kï ksr®foaYs; 
ridhksl lr®udka; ms<sn| ksis wOHhkhla l< hq;=h' 

(b) fldgig iuia;hla f,i idr®:lj ms<s;=re imhd we;af;a m˙ir ¥IKh ms<sn| j ksrka;rfhka 
is≥lrk l:ßldj; ksidh' kuq;a (b)(vi) fldgi 18%la jQQ wju myiq;djla fmkajd we;af;a th kùk 
;dCIKh iïnkaO m%%Yakhla ùu ksidh' kùk ±kqu fidhd hdfï jeo.;alu bka ;yjqre jk w;r 
wfmaCIlhska o tjeks lreKq i|yd ±ä wjOdkhla fhduq l< hq;=h'
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10. (a)  (i) SCN- / NCS-  iy H2O  (05 + 05)

   (ii) Agl   (05)

   (iii) mrudKql ixhq;sh mokï lr .ksñka" 

    X ys ix.; f.da,h [Fe(H2O)5(SCN)] fyda [Fe(SCN)(H2O)5] (05)
    Y ys ix.; f.da,h [Fe(H2O)4(SCN)2] fyda [Fe(SCN)2(H2O)4] (05)
    Z ys ix.; f.da,h [Fe(H2O)3(SCN)3] fyda [Fe(SCN)3(H2O)3] (05)

    ie'hq' ( (SCN) fjkqjg (NCS) fh†h yels" H2O ,s.kh OH2 f,i o ,súh yel' 

    tla tla X, Y yd Z ixfhda.fha ujq, ixLHdj 100 cm3 = (0.1/1000) × 100
       = 0.01 (05) 
    Agl ys idfmaCI wKql ialkaOh   = 235
    tu ksid wjfCIamfha we;s Agl(or I-) ujq, .Kk  = 7.05/235  =  0.03 (05) 

    Fe ys TlaislrK wjia:dj +3 kï;
    X : ixlSr®Kfha wdfrdamK +2 jk úg I- folla we;'  (02)
    Y : ixlSr®Kfha wdfrdamK +1 jk úg I- tlla we;'  (02)
    Z : ixlSr®Kfha wdfrdamKhla fkdue;s úg I- ke;'  (02)
    tu ksid Fe TlaislrK wjia:dj +3 fõ'   (04)

    fyda 

    Fe ys TlaislrK wjia:dj +2 kï;
    X : ixlSr®Kfha wdfrdamK +1 jk úg I- tlla we;'  (02)
    Y : ixlSr®Kfha wdfrdamK 0 jk úg I- ke;'   (02)
    Z : ixlSr®Kfha wdfrdamKh -1 jk úg I- ke;'   (02)
    tu ksid Fe TlaislrK wjia:dj +2 úh fkdyelsh' th +3 úh hq;=h' (04)

    jHQQy iQQ;%%h ( 

    X : [Fe(H2O)5(SCN)]I2 fyda [Fe(SCN)(H2O)5]I2 (05) 
    Y : [Fe(H2O)4(SCN)2]I fyda [Fe(SCN)2(H2O)4]I (05) 
    Z : [Fe(H2O)3(SCN)3] fyda [Fe(SCN)3(H2O)3] (05)

    ie'hq' ( • (SCN) fjkqjg (NCS) fh†h yel' (CNS)/(CSN) f,i ,shd we;akï ,l=Kq   
  fkd,efí' H2O ,s.kh OH2 f,i o ,súh yel' 

        • X, Y, Z ys ix.; f.da, olajd ke;s jqj;a X, Y, Z ys jHQQy iQQ;%% ,shd we;akï   
  ksjer† jHQQy iQQ;%%j,g ,l=Kq (05 + 05 + 05) j,g wu;rj ix.; f.da,hg   
  wod< ,l=Kq (05 + 05 + 05) o m%%odkh lrkak'   
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   (iv) (M(en3)
3+  (05)

    

CH2

M

H2N

CH2 H2N

C
H2

H2N

CH2

NH2

NH2

CH2

C
H2

NH2

]3+

or
M

3+

 (05)

    ie'hq' ( ,l=Kq m%%odk ls¯u i|yd wdfrdamkh ±laùu wjYH fõ'

10(a) ( ,l=Kq 75

 (b)  (i) -
Al(s) Fe(s)

salt bridge

A

Al3+

1.0 mol dm-3
Fe2+

1.0 mol dm-3

+

wefkdavh lef;davh

       -
Al(s) Cu(s)

salt bridge

B

Al3+

1.0 mol dm-3
Cu2+

1.0 mol dm-3

+

wefkdavh lef;davh

 

    

    

-
Fe(s) Cu(s)

salt bridge

C

Fe2+

1.0 mol dm-3
Cu2+

1.0 mol dm-3

+

wefkdavh lef;davh

    tla tla bf,lafg%%davh i|yd"

     f,day l+r we| ;sîu yd th y∫kd .ekSu    (01)
     ødjkh y∫kd .ekSu    (01)
     ksjer† wdfrdamK ±laùu     (01)
     wefkdavh fyda lef;davh f,i ksjer†j wxlkh ls¯u     (01)
     ,jk fia;=j we| ;sîu     (01)

    ie'hq' ( tla tla bf,lafg%%davhg fjka fjkaj ,l=Kq m%%odkh lrkak' fjda,aÜ ógrhla we| 
we;akï ,l=Kq wvq fkdlrkak' neg˙hla fyda ndysr úNjhla iïnkaO lr we;akï 
,l=Kq m%%odkh fkdlrkak'

      bf,lafg%%dav jhrhlska iïnkaO lr we;akï ,l=Kq 02la wvq lrkak'
         ^fldaI ;=k i|yd ,l=Kq 27& 
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   (ii) I. Cell A : Al(s) | Al3+(aq,1.0 mol dm-3) || Fe2+(aq,1.0 mol dm-3) | Fe(s) (02)
     Cell B : Al(s) | Al3+(aq,1.0 mol dm-3) || Cu2+(aq,1.0 mol dm-3) | Cu(s) (02)
     Cell C : Fe(s) | Fe2+(aq,1.0 mol dm-3) || Cu2+(aq,1.0 mol dm-3) | Cu(s) (02)

    II. E0
cell = E0

cathode -  E0
anode    fyda   E0

cell    =     E0
RHS -  E0

LHS (03)

     Cell A 
     E0

cell = - 0.44 V -  (- 1.66 V) (02)
      = 1.22 V (01 + 01)

     Cell B 
     E0

cell = 0.34 V -  (- 1.66 V) (02)
      = 2.00 V (01 + 01)

     Cell B 
     E0

cell = 0.34 V -  (- 0.44 V) (02)
      = 0.78 V (01 + 01)

    III. Cell A : Al(s)  Al3+(aq) +3e (01)
       Fe2+(aq) + 2e  Fe(s)  (01)

     Cell B : Al(s)  Al3+(aq) +3e (01)
       Cu2+(aq) + 2e  Cu(s)  (01)

     Cell C : Fe(s)  Fe2+(aq) +2e (01)
       Cu2+(aq) + 2e  Cu(s)  (01)

    ie'hq' (  fjkqjg  we| we;akï ,l=Kq m%%odkh fkdlrkak'
      fN!;sl ;;a;aj ±laúh hq;=h' 

   (iii) NaOH - iq≥iq ke;" f,day yhsfv%%dlaihsv iE†h yel'  (02)
NaNO3 - iq≥iq fõ' fyd| whksl ikakdhl;djla we;'    fyda

      ^iq≥iq fkdfõ Na+ yd NO3
- ys whksl ikakdhl;d wiudk fõ'&  (02)

    weisála wï,h  -   iq≥iq ke;' ≥r®j, jYfhka whkSlrKh fõ"
        wvq ikakdhl;djhla we;'  (02)

    (iii) i|yd úl,am ms<s;=r - 1

    ° we;s lsisu ixfhda.hla iq≥iq fkdfõ'  (03)
    NaOH - f,day yhsfv%%dlaihsv iE†h yel'  (01)

NaNO3 - whk foflys ip,;dj$ikakdhl;djh fjkia h' (01)
    weisála wï,h  -   ≥r®j, jYfhka whkSlrKh fõ$wvq ikakdhl;djhla we;'  (01)
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    (iii) i|yd úl,am ms<s;=r - 2

    NaNO3 muKla iq≥iq fõ' (03)
    tys ikakdhl;dj by< fõ' bf,lafg%%dav m%%;sl%%shdj,g iyNd.S fkdfõ'  (03)

   (iv) ksjer† bf,lafg%%dav hq., f;dard .ekSu i|yd  (03)
     2Al(s) + 3Cu2+(aq)    2Al3+(aq) +3Cu(s) (02)
     ^fN!;sl wjia:d iy iafgdhslsfhdñ;sh ksjer† úh hq;=h'&

    wdrïNl (mol dm-3) 1.0 1.0
    t ld,hlg miqj (mol dm-3) (1 - 3x / V) (1 + 2x / V)
    V = m˙udj fõ'  (02) (02)

    [Al3+] = 1 + 2x / V  =  c   (03)
        x / V = (c - 1) / 2
    [Cu2+] = 1 - 3 (c - 1) / 2   (03)
         = (5 - 3c) / 2

     fyda

    ksjer† bf,lafg%%dav hq., f;dard .ekSu i|yd   (03)
    t ld,h ;=< ° [Al3+] idkaøKfha jeäùu = c1 mol dm-3 

    túg  [Al3+] = 1 + c1 = c    (03)
    t ld,h ;=< ° [Cu2+] idkaøKfha fjkiaùu = 3c1 / 2 mol dm-3 (03) 

tuksid" [Cu2+]   = 1 - 3c1 / 2 (03) 
     = 1 - 3(c - 1) / 2 (03) 
     = (5 - 3c) / 2

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 50%la muK ms˙ila f;dardf.k 

we;' fuu m%Yakhg ysñ ,l=Kq 150ls'

bka 00 - 37  m%dka;rfha    56%la o

 38 - 75  m%dka;rfha    35%la o 

 76 - 113  m%dka;rfha   7%la o

 114 - 150  m%dka;rfha  2%la o

,l=Kq ,ndf.k we;'

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

ms˙i 2%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-

00 - 37 
56% 

38 - 75 
35% 

76 - 113 
7% 

114 - 150 
2% 
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(a) (b) 

10 

Fa
cil

ity
 In

de
x 

Parts and Sub Parts 

G.C.E.(A.L.) Examination - 2016 
Chemistry - Paper II (Part A) 

Facility Indices of Parts and Sub Parts  10 jk m%Yakfha wkqfldgia 10la 

we;s w;r" iuia; myiq;dj 26%ls' 

tu myiq;djg jvd wvq wkqfldgia 

.Kk 5ls' fuu m%Yakfha wmyiq u 

wkqfldgi ù we;af;a  (a)(iii) jk 

w;r tys myiq;dj 4%ls' myiq u 

wkqfldgi ù we;af;a (b)(ii) jk 

w;r tys myiq;dj 64%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

 

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

10 jk m%%Yakfha (a) fldgfiys wkqfldgia y;frysu myiq;dj 20%g jvd wvqh' ta wkqj tys fldgia 

ish,af,a iuia; myiq;dj 9.5%ls' fuu fldgi wdjr®;s;d j.=fõ 'd ' f.dKqfõ uQQ, øjH idok ix.; 

ixlSr®K ms<sn| m%%Yakhla fõ' tys wvx.= m%%fNaoj, iqmqre≥ ridhksl iQQ;%% fjkqjg tajdfha mrudKql 

ixhq;sh b†˙m;a lr we;' tajd fyd¢ka ks¯CIKh lr ° we;s ks¯CIKj,g wkqj iq≥iq ,s.k f;dard 

.ekSug wfmaCIlhkag fkdyels ù we;' tfukau iqmqre≥ tal ±;s ,s.k ^mono dentate ligands& 
fjkqjg oaú ±;s ,s.khla ^bidentate ligand& ° we;s neúka ta ms<sn| j ;ud fhdod .;a ±kqu wjYH 

m˙† Ndú;d ls¯ug fkdyels ùu b;d wvq idOk uÜugula fmkaùug fya;= ù we;' 

úoHq;a ridhkhg wh;a (b) fldgfiys wkqfldgia 6 w;˙ka (iii) yd (iv) yer wfkl=;a wkqfldgiaj, 

myiq;dj 40% g jvd jeä jk neúka tajd i|yd wfmaCIlhska uOHia: idOk uÜgula fmkakqï 

lrhs' úoHq;a ridhksl fldaIhla iïnkaO j wid we;s (iv) fldgfiys myiq;dj 5% la jeks b;d 

wvq uÜgul mj;S' tjeks fldaIhl wefkdavh yd lef;davh o fldaI m%%;sl%%shdj ksjer† j y∫kd       

fkd.ekSu wvq idOk uÜgula fmkakqï ls¯ug fya;= ù we;' fujeks .egÆ iïnkaO wNHdi m%%.=K 

ls¯u bf.kqï b.ekaùï l%%shdj,sfha ° jeo.;a fõ'  
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2.2.4 ˚˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

w'fmd'i'^W'fm<& úNd.h - 2016
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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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 32%
wldnksl ridhkh 32% 
fN!;sl ridhkh 32% 
ldnksl ridhkh 46% 
lr®udka; yd md˙i˙l ridhkh 35% 

ridhk úoHdj II m%%Yak m;%%fha iuia; 
myiq;dj 35%la muK idudkH ridhkh" 
wldnksl ridhkh iy fN!;sl ridhkh 
hk fCIa;%% ;=kgu iudk myiq;djla ^32%) 
,nd we;' jeäu myiq;djla fmkajd we;af;a 
ldnksl ridhkhghs' th 46% ls'

w'fmd'i'^W'fm<& úNd.h - 2016
02  -  ridhk úoHdj  -  ˚˚ m;%h

tla tla úIh fCIa;%fhys myiq;dj  

úIh fCIa;%h 

m
y

i
q;

dj

idudkH
ridhkh 

wldnksl
ridhkh 

ldnksl 
ridhkh 

fN!;sl 
ridhkh 

lr®udka; 
ridhkh yd

md˙i˙l 
ridhkh  

miq.sh jifr®° fukau Wm˙u myiq;djla fmkajd we;af;a ldnksl ridhkh úIh fCIa;%%fhysh' th 
46%ls' wfkla úIh fCIa;%% y;frysu myiq;dj 46%g jvd u|la wvq jk kuq;a wdikak jYfhka iudk 
ù ;sîu úfYaIfhka lemS fmfkk ,CIKhls' iuia;hla f,i ˚˚ m;%%fha myiq;dj miq.sh jirg jvd 
jeäùula fmkakqï lrhs' 

II m;%%fha 1 m%%Yakh iy 8(c) wkqfldgi idudkH ridhkh úIh fCIa;%%hg iïnkaO jk w;r tajdfha 
myiq;dj ms<sfj,ska 46% yd 18% fõ' 8(c) wkqfldgi iafgdhslsfhdñ;sh Ndú;fhka is≥l< hq;= ir, 
úi£ula jk kuq;a m%%;sl%%shdj, wvx.= ù we;s ixfhda.j, jHQQy úIh ksr®foaYfha ks;r fkdfhfok 
fukau yqre mqre≥ ixfhda. o fkdjk neúka wfmaCIlhska m%%Yakh lshùulska f;drju neyer ls¯u tu 
wkqfldgfiys myiq;dj 18% l m%%udKhlg wvqùug fya;= ù we;' tf,iu 10(a) fldgfiys myiq;dj 
8% la jeks wvq uÜgul mej;Sug fya;=jo th wfmaCIlhskag iqmqre≥ wdldrfha .egÆjla fkdjk ksid 
ms<s;=re iemhSug fm<öu wvq ù ;sîuhs'
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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 ° ks,a fyda lΩ mdg mEka muKla Ndú;d l< hq;= w;r 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' ms<s;=re m;a weñ”fï 

° tla m%%Yakhlg ,shk ,o ms<s;=re m;%% ish,a, tl <`. ms<sfj,lg isák fia weñ◊h hq;=hs' 

* 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 (

fmd≥fõ .;aúg ˚ yd ˚˚ m%%Yakm;%%j, m%%Yak ieliSug mokï jQQ úIh uQQ,Or®uh iy m%%Yakj,g 
wod< j isiqka úiska jrK f;dard we;s wdldrh úYaf,aIKh l< úg isiqkaf.a idOk uÜgu 
jeä lr .ekSu i|yd my; ±lafjk fhdackd b†˙m;a l< yelsh'

ldnksl ridhk úIh fCIa;%%h i|yd my; ±lafjk lreKq flfrys úfYaI wjOdkh fhduql< hq;=h'

* zNZ wvx.= ldnksl ixfhda. yd wfkl=;a l%%shdld¯ ldKav wvx.= ldnksl ixfhda." LiAlH4 
yd NaBH4 u.ska TlaisyrKh ls¯fï ° ,efnk fjkia M, ms<sn| j ikaikaokd;aulj 
wOHhkh ls¯u'

* .%%Skdâ m%%;sldrlh" tiagr iy wdï,sl yhsv%%cka iys; we,alhsk iu. m%%;sl%%shd 
ikaikaokd;aulj wOHhkh ls¯u'

* iudjhúl;djh hk ixl,amhg iïnkaO mdr;%%sudk" m%%;srEm wjhj jeks jpk ms<sn| j 
meye†,s wjfndaOhla ,nd°ug iq≥iq ksoiqka b†˙m;a ls¯u' 

* - COOH, 

OH

 yd - CH2OH jeks úúO l%%shdld¯ ldKav iys; ldnksl ixfhda.j, 
wdï,sl;djh úp,kh jk wdldrh ms<sn| j meye†,s wjfndaOhla ,nd°u'   

* l%%shdld¯ ldKav tllg jvd jeä .Kkla we;s ldnksl ixfhda.j, jHQQy we£u iy tajd 
;%%sudkj ;sfnk wdldrh meye†,s ls¯u'   

* ldnksl ixfhda. y∫kd .ekSfï ° úúO m%%;sldrl iu. olajk m%%;sl%%shdj, ° ,efnk 
ks¯CIK muKla fkdj tajdg wod< m%%;sl%%shd ,sùug isiqkaj fhduq ls¯u' WodyrK f,i 
fí%%â m%%;sldrlh" fgd,ka m%%;sldrlh" fµa,ska m%%;sldrlh iu. olajk m%%;sl%%shd   

* ldnksl hdka;%%K lgmdvï ls¯u fjkqjg bf,lafg%%dak yqjudre ùu" nkaOk ì°u" nkaOk 
iE°u" wjldYSh idOlj, n,mEu is≥jk wdldrh ms<sn| ;s%udK wdlD;sl iajNdjh ukd 
ú.%yhla ,nd°u'     

fN!;sl ridhk úIh fCIa;%%fha .Kkh ls¯ïj, ° my; lreKq flfrys úfYaI wjOdkh 
fhduq l< hq;=h' 

* ridhksl iólrK u.ska .egÆ úi£fï ° tajd iafgdhslsfhdñ;sl wkqmd; wkqj ksjer†j 
;=<s; ls¯u" m%%;sl%%shl$M,j, fN!;sl iajNdjh i|yka ls¯u iy tajdg wod< ridhksl 
uQQ,Or®u Ndú;h wd†h ifudaOdks; lr ksjer† ms<s;=r ,nd.kakd wdldrh wNHdi ls¯u 

* fN!;sl rdYs fhfok iEu wjia:dj,u tajdfha w.h iu. ksjer† tall o i|yka ls¯u 
iy tall m˙jr®;kh ksjer†j is≥ ls¯u'

* ixfla; iy ixLHd;aul w.hka hk fojr®.hu wvx.= .egÆ úi°u'

* ,>q.Kl iy m%%;s,>q.Kl wdY%%s; .egÆ úi£u'

* >gkd .=K yd ú;a;s .=K ms<sn| j ksjer† wjfndaOhla ,nd°u'

* ridhksl uQQ,Or®u w;r wfkdakH iïnkaO;djh f.dvk.d .ekSfï wmyiq;dj u`.yrjd .ekSu'

 ksoiqka ( • iu;=,s;;djh iy m%%;sl%%shd iS>%%;djh 

  • ΔH, ΔS, ΔG iy m%%;sl%%shdj, wyUq;djh 

  • ridhksl m%%;sl%%shd iy l,dm iu;=,s;;dj 

  • f,apeÜ,shr® uQQ,Or®uh iy tys fh°ï 

  • ldnksl wKqj, jHQQyhka" l%%shdld¯ ldKav" O%%eúl;d ±kqu" jHdma;s ix.=Klh 
jeks .Kkhka i|yd fh°u   
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idudkH$wldnksl$lr®udka; yd md˙i˙l ridhk úoHd úIh fCIa;%%h i|yd my; ±lafjk 
lreKq flfrys úfYaI wjOdrkh fhduq l< hq;=h'

* m%%dfhda.sl m¯CIKj,ska ,nd.kakd o;a; úYaf,aIKfha ° tajdg wod< m%%;sl%%shd" ;=,s; 

ridhksl iólrK u.ska b†˙m;a ls¯fï yelshdj jr®Okh ls¯u'

 ksoiqka ( • jr®Kj;a ixfhda.$ixlSr®K ido; m%%;sl%%shd 

  • y∫kd.ekSfï m%%;sl%%shd 

* wldnksl ix.; ixlSr®Kj, m%%;sl%%shd" jr®K iy uOH mrudKqfõ TlaislrK wxl         
ms<sn| j ±kqu jr®Okh ls¯u' 

* Æúia jHQQy iy iïm%%hqla; jHQQy we£fï ° wkq.ukh l< hq;= ksjer† mshjr ms<sn| wjOdkh 
fhduq ls¯u' ^talir bf,lafg%%dak hq.,a" wdfrdamK ±laùu wd†h& 

* bf,lafg%%dak hq.,a úlr®Ykh iy úoHq;a RK;djh wkqj nkaOk fldaK úp,kh jk wdldrh 

ms<sn| j ukd wjfndaOhla ,nd°u'

 ksoiqka ( • NH3 iy NF3 

  • H2O iy H2S 

* bf,lafg%%dak úkHdih iy whkj, ia:dhS;dj w;r we;s iïnkaO;dj ms<sn| j wjfndaOhla 
,nd°u'
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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 ° yels;dla ≥rg m%dfhda.sl 
ls%hdldrlï i|yd isiqka fhduq l< hq;= h' 

* ridhk úoHdfõ wdlD;shl iajNdjh u;=jk m˙† uQQ,Or®u b.ekaùug W;aiy 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. úYd, ixLHdjla 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' 

* .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' 

* bf.kqï yd b.ekaùï l%%shdj,sh i|yd kùk ;dCIKh fhdod.; hq;= w;r" wka;r®cd,h 
Ndú;fhka m%%dfhda.sl úIh lreKq b;d fyd¢ka wOHhkh ls¯ug wjia:dj ,efí'

* mdi,a mdol we.hSï hgf;a is≥lrk jHdmD;s is≥ ls¯fï ° úIhhg wod< lreKq 
flfrys wjOdkh fhduq l< hq;= h'
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