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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 iqÿiqlï iy;sl flfrk úNd.hla jYfhka fuh ms<s.efka' 2017 j¾Ifha § fuu úNd.h 

i|yd 60900 la mdi,a whÿïlrefjda o 15622la fm!oa.,sl wfmaCIlfhda o fmkS isáhy' 

	 fuu úNd.fhka Wiia idOk uÜgula ,nd .ekSu i|yd isiqyq o Tjqkaf.a tu wfmalaId 

imqrd,Su i|yd .=rejre yd fouõmsfhda o ±ä fjfyila or;s' fuu we.hSï jd¾;dj ilia lr we;af;a 

Tjqkaf.a tu wfmalaId bgqlr.ekSu ms◊Ksi YS% ,xld úNd. fomd¾;fïka;=fõ iydh §ula jYfhks' 

fuu we.hSï jd¾;dfõ we;=<;a f;dr;=re úNd. wfmalaIlhskag" .=re Nj;=kag" úÿy,am;sjrekag" .=re 

WmfoaYl uy;au uy;aókag" úIh Ndr wOHlaIjrekag" fo.=rekag yd wOHdmk m¾fhaIlhskag tl 

fia m%fhdackj;a jkq fkdwkqudk h' tneúka fuu j¾;dj jeä msßilf.a mßYS,kh i|yd fhduq 

lsÍu jvd;a iqÿiq fõ'	

	 fuu we.hSï jd¾;dj" I, II yd III hkqfjka fldgia ;=klska iukaú; fõ'

	 w'fmd'i'^W'fm<& ridhk úoHdj úIhfhys úIh wNsu;d¾: yd úIh idOkh ms<sn| f;dr;=re 

fuu jd¾;dfõ I fldgfiys wvx.= fõ' ta hgf;a úIhh i|yd fmkS isá wfmaCIlhka ixLHdj" 

Tjqka ,l=Kq ,ndf.k we;s wdldrh" Èia;%sla uÜgñka mdi,a wfmaCIlhka ,l=Kq ,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 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;¾.; fõ' w'fmd'i'^W'fm<& 2017 úNd.fha ridhk úoHdj úIhfhys I yd II 
m%Yak m;%j, m%Yak yd tu m%Yakj,g wfmaCIlhka ms<s;=re iemhSu ms<sn| f;dr;=re fuu jd¾;dfõ 

II fldgfiys wvx.= fjhs' ta hgf;a I yd II m%Yak m;%j, m%Yak i|yd wfmaCIs; ms<s;=re" ,l=Kq §fï 

mámdáh" ms<s;=re iemhSu ms<sn| ksÍCIK" ks.uk yd ixj¾Okd;aul fhdackd wka;¾.; fõ'

	 Y%S ,xld úNd. fomd¾;fïka;=fõ m¾fhaIK yd ixj¾Ok YdLdj u.ska W;a;r m;% we.hSfuys 

ksr; jQ m%Odk" w;sf¾l m%Odk yd iyldr mÍCIljreka úiska bÈßm;a lrkq ,nk f;dr;=re" 

ksÍCIK" woyia yd fhdackd o iïNdjH mÍCIK kHdh (Classical Test Theory) yd whs;u m%;spdr 

kHdh (Item Response Theory) fhdod.ksñka wfmaCIlhkaf.a m%;spdr úYaf,aIKh u.ska ,nd.;a 

f;dr;=re o fuu we.hSï jd¾;dj ilia lsÍu i|yd mokï lrf.k we;'  

	 m%Yak m;%j, tla tla m%Yakhg ms<s;=re iemhSfï § wfmaCIlhka ie,ls,su;a úh hq;= lreKq 

o bf.kqï b.ekaùï ld¾hh ms<sn| woyia yd fhdackd o fuu jd¾;dfjys III fldgfiys we;=<;a 

lr we;' úúO ksmqK;d yd tu ksmqK;d uÜgïj,g <`.dùu i|yd bf.kqï yd b.ekaùï ls%hdj,sh 

ixúOdkh lr.; hq;= wdldrh ms<sn| j fuhska uy;a msájy,la ,efnkq we;ehs is;ñ'

	 bÈßfha § iïmdokh lrkq ,nk we.hSï jd¾;dj, .=Kd;aul j¾Okhla we;s lsÍu i|yd 

M,odhS woyia yd fhdackd wm fj; fhduqlrk f,i ldre◊Ksl j b,a,ñ'

	 fuu jd¾;dj ieliSu i|yd wjYH f;dr;=re iemhQ m%Odk" w;sf¾l m%Odk mÍCIljrekag yd 

iyldr mÍCIljrekag;a" Wkkaÿfjka yd il%shj odhl jQ ieliqï lñgq idudðlhskag;a" j.lSfuka 

lghq;= l< Y%S ,xld úNd. fomd¾;fïka;=fõ ks,OdÍkag;a udf.a yDohdx.u ia;+;sh m< lrñ'  
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I fldgi 

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

	 1.1 úIh wNsu;d¾: 	

	

fuu mdGud,dj yeoEÍfuka YsIHhd"

*	 iajNdúl ixisoaê ms<sn| úoHd;aul myod§ïj, fN!;sl moku jgyd .ekSug 

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

*	 mod¾:fha jHQyh yd úm¾hdi f;areï .ekSug o" wkd.;fha § jeä ≥ÿr ridhk 

úoHdj yeoEÍug fhduq jk isiqkg wjYH miqìï ilia lr .ekSug o yels jk 

mßÈ 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 lsÍug;a" 

keUqre fjhs'	

*	 ;dlaI◊Ksl" wd¾Ól" iudc iy fm!oa.,sl ixj¾Okhg wod< 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 lsÍug yd úoHd;aul 

j Wmfhda.S lr .ekSug wod< jk .eg¨j, fN!;-ridhk mokï wjfndaO lr 

.kshs' 	

*	 Y%S ,xldjg úfYaI wjOdkhla iys; j" ;dCI◊Ksl" iudc yd wd¾Ól ixj¾Okhg 

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

w;am;a lr .kshs'	

*	 mdGud,dj yeoEÍfï § ,nk ±kqu yd l=i,;d iudc wd¾Ól ixj¾Okh Wfoid 

o iajNdúl iïm;a ixrCIKh yd m%fhdacHlrKh i|yd o fh§fï wNsreÑh 

j¾Okh 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 wfmaCIlhka ixLHdj 

	

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

isxy, 49810 13306 63116

fou< 8728 1705 10433

bx.%Sis 2362 611 2973

tl;=j 60900 15622 76522

			    j.=j 1  

1.2.2  wfmaCIlhkaa fY%A◊Ks ,ndf.k we;s wdldrh 

			      

 fY%a◊Ksh
mdi,a wfmaCIlhka 

fm!oa.,sl 

wfmaCIlhka
tl;=j m%;sY;h

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

A 3087 5.07 892 5.71 3979 5.20

B 5623 9.23 1661 10.63 7284 9.52

C 12895 21.17 3622 23.19 16517 21.58

S 20268 33.28 4892 31.31 25160 32.88

F 19027 31.24 4555 29.16 23582 30.82

tl;=j 60900 100.00 15622 100.00 76522 100.00

j.=j 2
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1.2.3  m<uq j;djg fmkS isá mdi,a wfmaCIlhkaa fY%a◊Ks ,ndf.k we;s wdldrh - Èia;%slal wkqj

j.=j 3  

Èia;%slalh

fmkS 

isá 

ixLHdj 

úYsIag 

iïudk 

idud¾:Hh 

(A) ,enQ 

wê iïudk 

idud¾:Hh 

(B) ,enQ 

iïudk  

idud¾:Hh 

(C) ,enQ 

idudkH  

idud¾: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 5204 417 8.01 594 11.41 1156 22.21 1626 31.25 3793 72.89 1411 27.11

2'  .ïmy 3112 131 4.21 235 7.55 594 19.09 1004 32.26 1964 63.11 1148 36.89

3'  l¿Ω;r 1830 51 2.79 123 6.72 300 16.39 563 30.77 1037 56.67 793 43.33

4'  uykqjr 2608 107 4.10 152 5.83 513 19.67 906 34.74 1678 64.34 930 35.66

5'  ud;f,a 628 13 2.07 46 7.32 97 15.45 194 30.89 350 55.73 278 44.27

6'  kqjrt<sh 781 20 2.56 41 5.25 131 16.77 209 26.76 401 51.34 380 48.66

7'  .d,a, 2577 95 3.69 149 5.78 475 18.43 903 35.04 1622 62.94 955 37.06

8'  ud;r 1842 67 3.64 125 6.79 333 18.08 619 33.60 1144 62.11 698 37.89

9'  yïnkaf;dg 1267 37 2.92 63 4.97 210 16.57 481 37.96 791 62.43 476 37.57

10' hdmkh 1182 119 10.07 139 11.76 275 23.27 318 26.90 851 72.00 331 28.00

11' ls,sfkdÉÑ 177 10 5.65 10 5.65 30 16.95 53 29.94 103 58.19 74 41.81

12' ukakdru 154 3 1.95 16 10.39 29 18.83 51 33.12 99 64.29 55 35.71

13' jõkshdj 231 7 3.03 21 9.09 44 19.05 79 34.20 151 65.37 80 34.63

14' uq,;sõ 140 4 2.86 7 5.00 42 30.00 42 30.00 95 67.86 45 32.14

15' uvl,mqj 688 26 3.78 84 12.21 125 18.17 227 32.99 462 67.15 226 32.85

16' wïmdr 1111 28 2.52 46 4.14 137 12.33 372 33.48 583 52.48 528 47.52

17' ;%sl=Kdu,h 446 22 4.93 34 7.62 81 18.16 147 32.96 284 63.68 162 36.32

18' l=reKE., 2634 91 3.45 156 5.92 428 16.25 852 32.35 1527 57.97 1107 42.03

19' mq;a;,u 983 34 3.46 68 6.92 195 19.84 311 31.64 608 61.85 375 38.15

20' wkqrdOmqrh 1152 24 2.08 48 4.17 130 11.28 369 32.03 571 49.57 581 50.43

21' fmdf<dkakrej 461 4 0.87 10 2.17 47 10.20 141 30.59 202 43.82 259 56.18

22' nÿ,a, 1326 42 3.17 88 6.64 228 17.19 450 33.94 808 60.94 518 39.06

23' fudkrd., 537 6 1.12 19 3.54 79 14.71 168 31.28 272 50.65 265 49.35

24' r;akmqrh 1626 59 3.63 121 7.44 283 17.40 539 33.15 1002 61.62 624 38.38

25' lE.,a, 1470 30 2.04 71 4.83 195 13.27 504 34.29 800 54.42 670 45.58

iuia; Èjhsk 34167 1447 100.00 2466 100.00 6157 100.00 11128 100.00 21198 100.00 12969 100.00
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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 24 0.03 76522 100.00%

81 - 90 1316 1.72 76498 99.97%

71 - 80 5142 6.72 75182 98.25%

61 - 70 8571 11.20 70040 91.53%

51 - 60 11450 14.96 61469 80.33%

41 - 50 14945 19.53 50019 65.37%

31 - 40 16044 20.97 35074 45.84%

21 - 30 13130 17.16 19030 24.87%

11-20 5727 7.48 5900 7.71%

01 - 10 172 0.22 173 0.23%

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 13130ls' th m%;sY;hla 

jYfhka 17.16%ls' 30la fyda Bg wvqfjka ,l=Kq ,nd we;s ixLHdj 19030la jk w;r" th 

m%;sY;hla jYfhka 24.87%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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1.3.4  II  m%Yak m;%h i|yd idOkh
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II  fldgi  

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

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

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

        

	 ld,h meh 02ls' 	                                   uqΩ¿ ,l=Kq 100ls'

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

tla m%Yakhg § we;s (1), (2), (3), (4) yd (5) jrKj,ska ksjerÈ fyda 

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

*	 m%Yak ish,a,g u ms<s;=re iemhSu wfmaCIs; h'
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2'1'2 I m%YAk m;%h
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2'1'3	 » m%Yak m;%h i|yd wfmlaIs; 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.	 ..........

           1	     

     3 fyda 4	

5

5

2

2 fyda 3 fyda 5	

4
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ish,a,gu

	       ksjerÈ tla ms<s;=rlg ,l=Kq 02 ne.ska ,l=Kq 100ls'
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2.1.4 ˚I m%Yak m;%hg ms<s;=re iemhSu ms<sn| ksÍCIK ^úIh fCIa;% 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

l¾udka; ridhkh yd mdßißl ridhkh

04 (79%)

18 (76%)

16 (80%)

22 (71%)

40 (77%)

19 (29%)

31 (19%)

48 (28%)

36 (11%)

26 (31%)

m
y
i
q;
dj
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02 - ridhk úoHdj  -I m;%h

tla tla úIh fCIa;%fhys myiq;dj  

úIh fCIa;%h 

l¾udka; 

ridhkh yd

mdßißl 

ridhkh  

idudkH

ridhkh 

wldnksl

ridhkh 

fN!;sl 

ridhkh 

ldnksl 

ridhkh 

49%
54%

59% 60%
54%

	 fN!;sl ridhkh úIh fCIa;%h yereKq úg" b;sß úIh fCIa;% y;frka ldnksl ridhkh 

iy l¾udka; ridhkh yd mdßißl ridhkh úIh fCIA;% iudk myiq;dj fmkajk w;r 

idudkH ridhkh iy wldnksl ridhkh úIh fCIa;% wdikak jYfhka iudk myiq;dj 

fmkajd we;'
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2.1.5  I m%Yak m;%fha tla tla m%Yakfhys jrK f;dard we;s wdldrh - m%;sY; f,i  

m%Yak wxlh ksjerÈ jrKh tla tla jrKh f;dard we;s YsIH m%;sY;h
1 2 3 4 5 Missing 

1 1 70.4% 4.0% 20.9% 3.6% 1.1% 0.0%
2 3 iy 4 11.1% 5.2% 16.3% 60.2% 7.1% 0.1%
3 5 3.6% 10.7% 15.1% 4.8% 65.4% 0.4%
4 5 1.6% 12.3% 4.4% 3.0% 78.7% 0.0%
5 2 4.7% 57.8% 13.4% 13.1% 11.0% 0.0%
6 2, 3 iy 5 6.0% 24.6% 16.4% 18.4% 33.9% 0.7%
7 4 16.3% 9.2% 8.4% 57.5% 8.5% 0.1%
8 4 13.9% 9.4% 11.0% 54.1% 11.4% 0.2%
9 2 21.8% 54.7% 13.8% 4.7% 5.0% 0.0%

10 3 6.8% 10.0% 69.6% 8.9% 4.6% 0.1%
11 3 13.8% 8.4% 61.8% 9.8% 5.8% 0.4%
12 2 12.3% 48.1% 17.0% 13.5% 8.1% 1.0%
13 2 4.3% 40.8% 30.6% 14.7 9.3% 0.3%
14 2 9.3% 49.8% 9.8% 15.6 15.2% 0.3%
15 1 iy 4 28.5% 26.5% 15.1% 23.0% 5.8% 1.1%
16 2 10.5% 79.7% 3.4% 2.3% 4.1% 0.0%
17 1 49.5% 4.2% 13.2% 27.4% 5.6% 0.1%
18 2 3.5% 76.3% 10.7% 4.6% 4.8% 0.1%
19 3 8.9% 23.5% 28.6% 30.6% 7.1% 1.3%
20 2 9.2% 67.4% 10.0% 4.5% 8.7% 0.2%
21 4 10.1% 10.5% 17.0% 49.1% 12.9% 0.4%
22 1 70.6% 4.8% 4.7% 13.5% 6.3% 0.1%
23 1 51.9% 10.9% 6.1% 8.2% 22.7% 0.2%
24 5 22.5% 8.8% 11.0% 12.3% 45.3% 0.1%
25 1 57.7% 8.1% 12.1% 12.1% 9.7% 0.3%
26 4 23.4% 12.9% 26.8% 31.3% 5.3% 0.3%
27 2 8.4% 52.7% 11.9% 20.4% 6.3% 0.3%
28 4 5.2% 14.3% 11.2% 62.7% 6.6% 0.0%
29 3 8.4% 5.7% 53.9% 15.1% 16.8% 0.1%
30 4 6.6% 17.1% 13.2% 40.8% 21.8% 0.5%
31 5 19.7% 19.5% 20.3% 20.5% 19.3% 0.7%
32 2 18.7% 57.0% 5.3% 4.3% 14.5% 0.2%
33 4 19.5% 2.1% 4.6% 50.2% 23.4% 0.2%
34 5 5.3% 14.6% 16.2% 7.2% 55.9% 0.8%
35 3 5.7% 10.3% 51.7% 5.8% 26.2% 0.3%
36 4 24.1% 23.1% 8.1% 11.0% 33.3% 0.4%
37 5 6.5% 9.2% 15.3% 10.7% 57.4% 0.9%
38 5 4.8% 7.9% 40.1% 21.8% 24.6% 0.8%
39 4 6.1% 5.7% 11.1% 41.7% 35.1% 0.3%
40 1 iy 5 42.2% 7.9% 4.7% 9.8% 34.7% 0.7%
41 5 18.8% 9.6% 10.8% 27.1% 33.6% 0.1%
42 3 21.6% 8.5% 42.3% 10.0% 17.4% 0.2%
43 1 59.6% 7.3% 18.4% 7.8% 6.6% 0.3%
44 3 6.2% 12.9% 58.2% 9.1% 13.5% 0.1%
45 2 iy 3 16.7% 54.3% 9.5% 14.2% 5.1% 0.2%
46 3 22.2% 10.4% 26.4% 18.4% 22.4% 0.2%
47 3 25.8% 11.1% 55.4% 4.4% 3.1% 0.2%
48 1 28.1% 25.7% 19.4% 13.7% 12.9% 0.2%
49 4 5.8% 19.5% 14.0% 43.1% 17.4% 0.2%
50 ish,a,u 55.8% 24.6% 8.9% 6.6% 3.8% 0.3%

*	 tla tla m%Yakh hgf;a ksjerÈ jrKh f;dard we;s YsIH m%;sY;h w÷re lr olajd we;'	

*	 Missing  hkqfjka olajd we;af;a" m%Yakh i|yd jrK f;dard ke;s fyda tla jrKhlg jvd 
jeäfhka jrK f;dard we;s YsIH m%;sY;hhs' 
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2.1.6   I˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

	 m<uq m%Yak 30 w;frka m%Yak 2lg (19,26) ksjerÈ ms<s;=re iemhQ m%;sY;h 40%g jvd wvq jk 

w;r 31 - 40 olajd m%Yak w;frka m%Yak 3lg (31, 36, 38) ksjerÈ ms<s;=re iemhQ m%;sY;h 40% fyda Bg 

wvq h' 41 - 50 olajd m%Yak w;frka m%Yak 3lg (41, 46, 48) ksjeros ms<s;=re iemhSfï m%;sY;h 40%g 

wvq h'                                                                                                                                              

ksjerÈ 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 
myiq;dj 40% fyda Bg wvq

m%Yak wxlh m%Yak ixLHdj 

fN!;sl ridhkh 18 31, 38, 46 03

idudkH ridhkh 10 19, 41 02

ldnksl ridhkh 11 48 01

mßir yd l¾udka; ridhkh 05 26 01

wldnksl ridhkh 06 36 01

ridhk úoHdj úIh fCIa;%hg wod< .eg¨ úi£fï § tajdg wod< uQ,O¾u fyda ixl,amj,g  

wu;r j ;¾lkh u.ska .eg¨ úi£u yd u;lfha ;nd .;a lreKq kej; iaurKh lsÍu jeo.;a fõ'  

tfuka u tall fh§u" w.hhka iu`. wjYH ;eka ys Ok" RK ,l=Kq ksjeros j fh§u" ksjerÈ 

.Ks; l¾u Ndú;h" iafgdhslsfhdñ;shg wkqj ;=,s; ridhksl iólrK ,sùu wjYH fõ' tneúka tu 

l=i,;djhka wfmaCIlhka ;=< j¾Okh lsÍu bf.kqï b.ekaùï ls%hdj,sh ;=< § jeo.;a fõ' 

 ●	 9 jk m%Yakh i|yd ksjerÈ jrKh (2) jrKh jk w;r" th f;dardf.k we;s m%;sY;h 

54.7%la fõ' kuq;a (1) jk jrKh ksjerÈ f,i 21.8%l m%;sY;hla f;dard we;' zziM, kHIaál 

wdfrdamKh = kHIaál wdfrdamKh - ksjdrl wdprKhZZ neúka ixhqc;d bf,lafg%dkhg oefkk 

iM, kHIaál wdfrdamKh +3g jvd wvq úh hq;= h'

 ● 	 13 jk m%Yakfha ksjerÈ jrKh f;dard we;s m%;sY;h 40.8%la jk w;r" (3) jrKh ksjerÈ  

hehs f;dard we;s m%;sY;h 30.6%la fõ' fuu jrKh jerÈ jqj o jeä m%;sY;hla th ksjerÈ hehs 

f;aÍug fya;= ù we;af;a m%Yakfha i|yka zzby< WIaK;ajfha § yd tu mSvkfha § iajhxisoaO fkdfõZZ 

hk jdlHh flfrys wjOdkh fhduq fkdlsÍuhs' ffioaOdka;sl lreKqj, muKla msysgd ms<s;=re 

fiùu fkdfldg fyd¢ka m%Yakh lshjd f;areï f.k ms<s;=re fiùu jeo.;a fõ'     

● 	 15 jeks m%Yakfha ksjerÈ jrK folla we;s w;r" tys myiq;d 28.5%la yd 23%la fõ' kuq;a 
(2) jk jrKhg 26.5%l m%;sY;hla ksjerÈ jrKh f,i m%;spdr olajd we;' iajdrCIl ødjK 

iïnkaOfhka jQ wod< uQ,O¾uh fhdod.ekSu my; mßÈ fõ'

ÿn,  wï,h HA f,i o m%n, Niauh BOH f,io ie,l+ úg" 
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		   HA   +   BOH                BA  +  H2O
wd'ujq,            C1V1      C2V2	 		             mol

iu;=,s; úg ujq, (C1V1-C2V2)               	     C2V2              mol
iajdrlaIl moaO;shla neúka ÿn, wï,h yd tys ,jKh f,i muKla udOHfha 

mj;S'

 [wï,]pH = pka + log10

[,jK]

 [C1V1- C2V2]
pH = pka + log

[C2V2]

 [C1V1- C2V2]
[C2V2]∴ = 10 fyda 1/10 úh hq;=h'

● 	 17 jk m%Yakh i|yd ksjerÈ jrKh (1) jk w;r" th f;dard we;s m%;sY;h 49.5%la fõ' 

kuq;a (4) jk jrKh o ksjerÈ hehs i,ld we;s m%;sY;h 27.4%la fõ' Y=kH fm< m%;sls%hdjl" 

idkaøKh fjkia l< o iS>%;djh fjkia fkdfõ'  

 

● 	 19 jk m%Yakfha ksjerÈ jrKh f;dard we;s m%;sY;h 28.6%la jk w;r (4) jrKh f;dard 

we;s m%;sY;h 30.6%la ù we;' fufia jerÈ jrKhlg wjOdkh fhduq ùug fya;=jla ù we;af;a 

1mgdm-3 = 1ppm hkak b;d ;kql c,Sh ødjk i|yd muKla fhfok nj isiqka nyq;rhla u 

f;areï fkd.ekSuhs' fuh jdhquh moaO;shls' tjeks moaO;s i|yd 1ppm = Nd.h×106 f,i fhdod 

.ekSfuka ksjerÈ ms<s;=r ,nd .; yel'  

 
● 	 24 jk m%Yakh i|yd ksjerÈ jrKh (5) jk w;r" th f;dard we;s m%;sY;h 45.3%la fõ' (1) 

jk jrKh ksjerÈ ms<s;=r f,i f;dard we;s m%;sY;h 22.5%la fõ' fuu m%Yakfha m%;sldrlfhka 

iEfok bf,lafg%d*hs,h jvd;a ils%h fnkaiSka kHIaáhg myr fok nj isiqka jgyd .; hq;= h' 

 
● 	 26 jk m%Yakh i|yd ksjerÈ jrKh (4) jk w;r" th f;dard.;a m%;sY;h 31.3%la fõ' kuq;a 

(1) yd (3) jrK f;dard we;s m%;sY;hka o ms<sfj<ska 23.4%la yd 26.8%la fõ' fuhg fya;= ù we;af;a 

´fidaka ia:rfha CIh ùu ms<sn| uQ,sl lreKq wjfndaO lr fkd.ekSuhs' laf,dafrda*af,dfrdldnka 

(CFC) j,ska iEfok Cl●
u.ska ´fidaka ia:rh laIhùu isÿ jk w;r fuys § CFC jl%  

ud¾.fhka fuu ls%hdj,shg iyNd.S fõ' HFC u.ska ´fidaka ia:rh laIhùu idfmalaIj wvq lrhs' 

fuys m%Yakhg wkqrEm jk mßÈ j.ka;s fyd¢ka lshjd n,d ms<s;=re f.dkq lsÍug isiqka Wkkaÿ úh 

hq;= h'  
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  ●  31 jk m%Yakh i|yd (5) jk jrKh ksjerÈ ms<s;=r fõ' kuq;a wfkl=;a jrK i|yd o ms<s;=re  

 ,nd § we;s m%;sY;h tl yd iudk fõ' 

 WIaK;ajh jeä lrk úg iu;=,s; ,laIh M, foig fhduq ù we;' tkï bÈß m%;sl%shdj ;dm  

 wjfYdaIlh' T1g jvd T2ys§ iu;=,s; ksh;h jeä fõ' ;dm wjfYdaIl m%;sls%hdjl WIaK;ajh  

 jeä l< úg ΔG >DK ùug tkafg%dms fjki (ΔS) Ok úh hq;= h'

  ●  36 jk m%Yakh i|yd ksjerÈ jrKh ^4& f;dard we;s m%;sY;h 11% ls' m%Yakhla ú.%y lr  

 .ekSfï yelshdj isiqka ;=< ;jÿrg;a m%.=K l< hq;= h'

H
H

H

.
 
.

 N
F

F
F

.
 
.

 N

 

  yhsv%cka ^H& yd *aÆfjdßka (F) w;=ßka *aÆfjdßka ys úoaHq;a RK;djh yhsv%ckag jvd jeä h'  

 tu ksid by; wKq foflys N mrudKqj fj;g jeämqr bf,lafg%dak we§ we;af;a NH3ys h'  

 fuh NH3j, nkaOk hq.,a úl¾YKh NF3j,g jvd jeä jSug fya;= fõ' tneúka 

<

HNH  

 fldaKh 

<

FNF fldaKhg jvd úYd, h'

< <

< <
H

H
H F

F
F

.
 
.

 N .
 
.

 N

 

< <NH3ys iïm%hqla; iQ¾Khg jvd NF3ys iïm%hqla; iQ¾Kh wvq h' ^oaúO%ej iQ¾Kh   &
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●  39 jk m%Yakh i|yd ksjerÈ jrKh (4) jk w;r" th f;dard we;s m%;sY;h 41.7%la fõ' fuu 

.eg¨fõ (a) yd (d) muKla i;H jk w;r (5) jk jrKh f;dard we;s isiqka m%;sY;h 35.1%la fõ' 

fnkaiska yd tal wdfoaYs; fnkaiskaj, mj;sk jHqyd;aul ,CIK w;r iudk wiudklï uekúka 

wjfndaO lr .; hq;= h' 

● 	  41 jk m%Yakfha ksjerÈ jrKh (5) f;dard we;s m%;sY;h 33.6%la jk w;r" (4) jk jrKh 

f;dard we;s m%;sY;h 27%la muK ù we;' fuh ir, .eg¨jla jqj;a m%Yakhg odhl jk ish¨ u 

zzjpkZZ j, w¾:h .%yKh lr .; hq;= h' WodyrKhla f,i fuu .eg¨fõ i|yka zzia:dhs iïm%hqla; 

jHQyZZ hkak ;rfha wjfndaO lr.; hq;= h' 

  
● 	 42 jk m%Yakh i|yd ksjerÈ jrKh (3) jk w;r th f;dard we;s m%;sY;h 42.3%la fõ' 

kuq;a (1) jk jrKh f;dard we;s m%;sY;h 21.6%ls' fuhg fya;=j ù we;af;a wdï,sl H we;s 

ldnksl ixfhda. yuqfõ .s%kdâ m%;sldrl ms<sfh, l< fkdyels nj isiqka nyq;rhla wjfndaO lr  

fkd.ekSuhs' 

 

● 	 46 jk m%Yakfhka úuid we;af;a Yla;s úp,kh wkqj iuia: tkafg%dmsh fjkia jk wdldrhhs' 

fuys moaO;sh yd mßirh w;r isÿjk Yla;s yqjudrej u; wyUq;djfha fjkia ùu y÷kd .ekSug 

fkdyels ù we;' tneúka fuu ixl,am flfrys isiqkaf.a wjOdkh jeä jYfhka fhduq l< hq;= 

fõ' 	

 
●	 48 jk m%Yakfha ksjerÈ jrKh (1) jk w;r" th f;dard we;s m%;sY;h 28.1%la fõ' kuq;a (2) 
jk jrKh f;dard we;s m%;sY;h 25.7%la fõ' fuysos ^1& yd ^2& jrK ksjeros hehs f;dard we;s YsIH 

m%;sY;fhys tl;=j 50]  blauùfuka fmkS hkafka j.ka;s folu ksjeros nj isiqka f;areï f.k we;s 

njhs' tfy;a ksjeros ms<s;=r f;dard.ekSfï§ j.ka;s fol w;r we;s iïnkao;djh f.dv k.d .ekSu 

wmyiq ù we;'

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

fõ' m%Yak fyd¢ka lshjd wod< úIh lreKq uekúka jgydf.k  ms<s;=re ,sùu wmyiq jk úg ;¾l 

lsÍfuka f;drju jerÈ jrKh f;aÍug isiqka fhduq ùu idOk uÜgu wvqùug fya;= fõ'  

 
nyqjrK m%Yak m;%hg ms<s;=re iemhSfï § wfmaCIlhka w;ska isÿjk fmdÿ≥ wvqmdvq lsysmhls' tajd 

kï"  

 

1.	 uQ,sl ixl,am ksjerÈj f;areï f.k fkd;sîu  

2.	 m%Yakh iïmQ¾Kfhka u fkdlshjd ksjerÈ jrK f;aÍu 

3.	 nyqjrK m%Yakhlg ms<s;=re imhk wdldrh ms<sn| mQ¾j wjfndaOhla fkd;sîu  

4.	 ld, l<ukdlrKhlska f;drj m%Yakj, /£ isàu  

 

fuu wvqmdvq u`.yrjd .ekSfuka fuu m%Yak m;%hg jvd id¾:l f,i ms<s;=re iemhsh yelsh'  
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2.2   ˚˚II  m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

	 2.2.1  II˚˚  m%YAk m;%fha jHqyh

ld,h meh 03 ls'                                                 uqΩ¿ ,l=Kq 100ls'

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

A fldgi	 -	 jHqy.; rpkd j¾.fha m%Yak y;rls' m%Yak ish,a,g u  	

	 ms<s;=re iemhsh hq;= h' tla m%Yakhlg ,l=Kq 100 ne.ska 	

	 ,l=Kq 400ls'

B fldgi	 -	 rpkd j¾.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 j¾.fha m%Yak ;=kls' m%Yak follg ms<s;=re iemhsh 

		  hq;= h' tla m%Yakhlg ,l=Kq 150 ne.ska ,l=Kq 300ls'

˚II m;%h i|yd uqΩ¿ ,l=Kq 1000 ÷ 10 = 100
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2.2.2.	 II  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 wfmalaIs; ms<s;=re" ,l=Kq §fï mámdáh iy ksÍlaIK" ks.uk 

yd  fhdackd 
		
	  

 A  fldgi - jHqy.; rpkd

m%Yak y;rg u fuu m;%fha u ms<s;=re imhkak' ̂ tla tla m%Yakh i|yd kshñ; ,l=Kq m%udKh 10 ls'

1 m%Yakh 

^01& ^01& ^01&

NA NLP
NBP

6 2 8 0

^01& ^01& ^01& ^04&

iajdh;a;j ,l=Kq lrkak' 	 ^,l=Kq 10&
	 	
		
		                          
							    

            		                        

+

Cl O

:
:

O ::

: F

:
:

:F: :
	

					    ^,l=Kq 07&

		

		   B;,h fkdi,ld yßkak

			   ^´kEu folla&
										          (,l=Kq 07×2 = ,l=Kq 14)

 
³	 II  m;%h i|yd ms<s;=re iemhSu ms<sn| ksÍCIK m%ia;dr 2" 3" 4'1" 4'2' yd 4'3 	

	 weiqfrka ilia lr we;'
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N2  C3 O4 N5 
I VSEPR hq.,a 2 3 4 4

II
bf,lafg%dak hq.,a 

cHdñ;sh
 f¾Çh ;,Sh ;s%fldaKdldr p;=ia;,Sh p;=ia;,Sh

III yevh f¾Çh ;,Sh ;s%fldaKdldr V/ fldaKsl p;=ia;,Sh

IV uqyqïlrKh sp sp2 sp3 sp3

										            ^,l=Kq 01 × 16 = ,l=Kq 16&

sp
sp3

sp3

sp2

sp2

sp3

1s/s
sp2 fyda 2p

(,l=Kq 01×8 =,l=Kq 8)

(01 (a) =  ,l=Kq 55)

3s/s

3p/p

3d/d

0
1

2

0
-1,0,+1

-2,-1,0,+1,+2

2
6
10

			   (,l=Kq 01×12 =,l=Kq 12)
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,kavka wmlsrK n,

oaúO%ej - oaúO%ej ¬ ,kavka wmlsrK n,

whk - oaúO%ej ¬ yhsv%cka nkaOk

(,l=Kq 01×05 = ,l=Kq 05)

 

i;Hhs  (05)

n - ìhqfÜka iy fm%dfmakaj,g oaúO%ej >Q¾K fkdue; fyda n - ìhqfÜka iy fm%dfmaka 

ks¾O%eùh wKqfõ'  (02)

∴ls%hd lrk n, ,kavka wmlsrK n, fõ'  (02)

n - ìhqfÜka j, úYd,;ajh fyda ujq,sl ialkaOh fm%dfmaka j,g jvd úYd, ksid  (02)

n - ìhqfÜka wKq w;r we;s ,kavka wmlsrK n, fm%dfmaka j,g jvd úYd, fõ'  (02)

tu ksid C4H10 j, ;dmdxlh > C3H8

K2CO3               Na2CO3                  Li2CO3         (05)

NO2
+                   NOCl                           NH3                        NF3          (05)

CO2        HCN     COCI2                                    CH3Cl     (05)

   

 
1(b) : ,l=Kq 45
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1 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

m<uq m%Yakh wksjd¾h jqj;a Bg ms<s;=re imhd 

we;af;a 98%l msßils' fuu m%Yakh i|yd ,l=Kq 

100la ysñ fõ'

bka	 00 - 25 	m%dka;rfha  	 20%la o

	 26 - 50 	m%dka;rfha  	 35%la o 

	 51 - 75 	m%dka;rfha  	 36%la o

	 76 - 100 m%dka;rfha	 9%la o

,l=Kq ,ndf.k we;'

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

msßi 9%la jk w;r" wfmaCIlhkaf.ka 20%la 

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

wfmaCIlhskaf.ka wvlg;a jvd" tkï 55%la u 

,ndf.k we;af;a ,l=Kq 50 fyda Bg jvd wvqfjks' 

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

	

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

1 m%Yakfhys fldgia yd wkqfldgia

³	 fuu m%Yakhg wkqfldgia 20ls' bka wkqfldgia 12l myiq;dj 50%g jeä h' myiq;dj wvq u  

wkqfldgi (b) (iv) III ù we;s w;r tys myiq;dj 11%ls' fuys (a) yd (b) fldgiaj, iuia; 

myiq;dj ms<sfj,ska 62% yd 42% fõ'   (a) ys (i) II, (ii), (iii) hk wKq fldgiaj,g myiq;dj 40%g 

jvd wvqh' fuys úuid we;af;a ̈ úia jHQyh yd iïnkaO .eg¨jls' ̈ úia jHQyh we£fï § m%:ufhka 

uOH mrudKqj ks¾Kh lsÍu yd ixhqc;d ljph iïmQ¾K jk fia nkaOk yd bf,lafg%dak we| 

oelaùfï yelshdj isiqka ;=< m%.=K l< hq;= h'
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(b) (ii) fldgfia III ys myiq;dj 30% ls' oaú;shsl wka;¾ls%hd mss<sn|j úuid we;s fldgils' c,Sh 

KCl ødjKhl we;s wka;¾ wKql wka;¾ l%shd ms<sn| úuiSfï § whk-ia:r oaúO%ej wdl¾Yk n,j,g 

wu;rj c, wKq w;r yhsv%cka nkaOk mj;sk nj isiqka wjOdrKh l< hq;= h' 

(b) (iii) ys myiq;dj 37% ls' ìhqfÜka (C4H10) yd fm%dfmaka (C3H8) ys ;dmdxl iei£u iïnkaO 

.eg¨jls' oaú;shsl wka;¾ ls%hd yd wKql ialkaO" ;dmdxl flfrys n,mdk m%Odk lreKq fõ' 

fuu ixfhda. foflys oaú;shsl wka;¾ ls%hd iudk jqj o idfmalaI wKql ialkaO fjkia úu ksid 

;dmdxlh fjkia jk nj isiqka wjOdrKh lr ksis mßÈ ms<s;=re bÈßm;a l< hq;= h'

(b) (iv) (II) ys myiq;dj 25%la jk w;r" tu.ska nkaOk fldaKfha úYd,;ajh ms<sn| úuid we;' 

uOH mrudKqfõ uqyqïlrKh nkaOk ÈYdk;shg n,mdhs'  NH
3
 yd NF3 ie,l+úg NH

3
 ys N j, 

bf,lafg%dak >k;ajh  NF3 j,g jvd jeä h' túg NH
3
ys nkaOk bf,lafg%dak hq., w;r úl¾IK 

n, NF
3
j, úl¾IK n,j,g jvd jeä ùfuka  NH3 ys nkaOk fldaKh o úYd, jk nj isiqka 

wjfndaO lrf.k fkd;snq◊Ks'

fuu m%Yakfha myiq;dj wju ù we;s wkqfldgi jk(iv) III ys úuiSug ,la lr we;af;a wKqjla 

;=< we;s mrudKqjl úoHq;a RK;djh ms<sn| fidhd ne,Suhs' wKqjla ;=< we;s mrudKqjl úoHq;a 

RK;djh fidhd ne,Sfï §"

	 (i)   uqyqïlrKh" 

	 (ii)   wdfrdamKh 

	 (iii) TlaislrK wxlh 

ms<sfj<ska fhdod .ekSu u.ska úoHq;a RK;d úp,kh myiqfjka ,nd.; yelsj ;snqKs'
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2 m%Yakh

Cl Br I

I

Cl

Cl

Br

Br

Br

Cl

I

I

		 igyk (2(a)(ii)g ,l=Kq m%odkh lsrSu i|yd X,Y yd Z hk ish,a,u ksjeros j y÷kd .; hq;=h' 	

			  X,Y yd Z ksjerÈ j y÷kd f.k we;akï fldgq msrùu i|yd X,Y yd Z Ndú; l< yel'

										               ^,l=Kq 03×3 = ,l=Kq 09&

igyk ( X: CL2, Y: Br2  Z: L2 j,g ,l=Kq m%odkh fkdlrkak' 

								              ^,l=Kq 04×3 = ,l=Kq 12&

AgNO3
 ødjKh

iqÿ wjlafIamh

,d ly wjlafIamh

;o ly wjlafIamh

Cl2/CCl4

wj¾K ldnksl ia:rh

r;= ;eô,s ldnksl ia:rh

oï mdg ldnksl ia:rh

fyda

(04)

(02)
(02)
(02)

(04)
(02)
(02)
(02)

igyk (2(a)(iii)g ,l=Kq m%odkh lsrSu i|yd X,Y yd Z hk ish,a,u ksjerÈ j y÷kd .; hq;=h'

		 X,Y yd Z CI2,Br 
2 yd I2 jYfhka y÷kdf.k we;;a ,l=Kq m%odkh l< yel'	

3Cl2(g) + 2NH3(g)         N2(g) + 6HCl(g)
fyda  3Cl2(g) + NH3(g)         NCl3(g) +3HCl(g) 
fyda  3Cl2(g) + 8NH3(g)         N2(g) +6NH4Cl(s) 

2Cl2(g) + 2NaOH(aq)         NaOCl(aq) + NaCl(aq) + H2O(l) 

(03)

(03)

igyk ( ,l=Kq m%odkh lsÍug fN!;sl ;;a;aj wjYH ke;'
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(v)      X ys Tlafid wï, foll jHqy w|skak'

			 

´kEu folla ^yevh yd tlir hq., fkdi,ld yßkak'ish¨u nkaOk fmkaúh hq;=h& (,l=Kq 03×2= ,l=Kq 06)
		  (vi)	 X ys tla iajNdúl m%Njhla kï lrkak' uqyqÿ c,h$frdlafida,aÜ(NaCl/KCl(Sylvine)/KCl.	

 MgCl2(Carnallite)	 (02)
	    	 (vii)	 I. X  wvx.= talwjhjlhla c, k< ksIamdokfha § nyq,j Ndú; lrk wdl,k 		

			   nyqwjhjlhla idohs' tal wjhjlfha jHqyh w¢kak'

			 

			   	 (03)
			   II. tu nyqwjhjlfha iïmQ¾K ku ,shkak' fmd,sjhskhs,a laf,darhsâ	 (02)

												          
2(a): ,l=Kq 50

	 (b) 	Q c,Sh ødjKfhys wekdhk ;=kla wvx.= fõ' fuu wekdhk y÷kd .ekSu i|yd my; mÍlaId isÿ 	

		  lrk ,§'

( 1   isg 5  olajd tla tla mÍlaIdj i|yd Q ødjKfhka w¨;a fldgila Ndú; lrk ,§')

mÍlaIdj ksÍlaIKh

I ;kql HCI tl;= lrk ,§' wj¾K jdhqj msg úh'

meyeÈ,s ødjKhla ,enqKs'

II msgjQ jdhqj f,â weisfÜÜj,ska f;;a lrk 

,o fmryka lvodishla u.ska mrslaId lrk 

,§'

j¾K úm¾hdihla fkdue;'

I BaCl2 ødjKhla tl;= lrk ,§' iqÿ wjlafIamhla ,enqKs'

II iqÿ wjlafIamh fmrd fjka lr thg ;kql 

HCl tla lrk ,§'

jdhqjla msg fjñka iqÿ wjlafIamh   

ødjKh jqKs'

III msgjqKq jdhqj wdï,slD; fmdgEishï 

vhsfl%dafïÜj,ska f;;a lrk ,o fmryka 

lvodishla u.ska mrSlaId lrk ,§'

;eô,s meyefha isg fld< meyehg 

j¾Kh fjkia jqKs'

idkaÞ HNO3 yd wefudakshï fud,sífâÜ ødjKhlska 

jeämqr m%udKhla tla lr ñY%Kh WKqiqï lrk ,§'

ly meye;s wjlafIamhla fkdiEÿKs'

fvj¾vd ñY% f,dayh iy NaOH ÞdjKhla tla lr 

ñY%Kh r;a lrk ,§'

fkia,¾ m%;sldrlh ÿUqre meye .kajk 

jdhqjla msg jqKs'

FeCl3 ødjKhla tl;= lrk ,§' f,a r;= meye;s ødjKhla ,enqKs'

1

2

3

4

5

	 (i) Q ødjKfha we;s wekdhk ;=k y÷kd.kak'

		    

		    ................................... , .................................. iy ............................................
NO3

SCN SO3
2

  		

(,l=Kq 12×3= ,l=Kq 36)

ød
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(i) mÍlaIK wxl 2  IIIys isÿjk m%;sl%shdj i|yd ;=,s; ridhksl iólrKh ,shkak'

	   3SO2 + CrO7
2- + 2H+          3SO4

2- + 2Cr3+ + H2O 				    (14)
    fyda

    3(SO2 + 2H2O          SO4
2- + 4H+ +2e)						     (03)

    Cr2O72- + 14H+ + 6e         2Cr3+ + 7H2O					     (03)
    3SO2 + 6H2O + Cr2O7

2- + 14H+  3SO4
2- + 12H+ + 2Cr3+ + 7H2O		  (02)

    3SO2 + Cr2O7
2- + 2H+  3SO4

2- + 2Cr3+ + H2O				    (06)

2(b): ,l=Kq 50

	

	

				 

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

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

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

2 m%Yakfhys fldgia yd wkqfldgia

		

³	 fuu m%Yakfha wkqfldgia 13ls' bka myiq;dj 30% fyda Bg wvq fldgia myls' myiq;dj 	

	 wvq u fldgi  ù we;af;a (b) (ii) jk w;r tys myiq;dj 14%ls' myiq u  wkqfldgi  

	 (a)  (i) jk w;r  tys  myiq;dj 74%ls'

fojeks m%Yakh wksjd¾h m%Yakhla jk w;r Bg 

ms<s;=re imhd we;af;a 97%ls' fuu m%Yakhg ysñ 

,l=Kq 100ls'

bka	 00 - 25 	m%dka;rfha  	 40%la o

	 26 - 50 	m%dka;rfha  	 28%la o 

	 51 - 75 	m%dka;rfha  	 21%la o

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

,l=Kq ,ndf.k we;'

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

11%la jk w;r" wfmaCIlhkaf.ka 40%la ,ndf.k 

we;af;a ,l=Kq 25 fyda Bg jvd wvqfjks'
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fuu m%YAkfha  (a) v fldgfiys myiq;djh 26%ls' óg fya;=j ù we;af;a fuys Tlafidwï, ms<sn| wjfndaOhla 

fkd;sîu yd Æúia jHqy we£u ÿ¾j, uÜgul mej;Suhs' 

(a) (iii) wkqfldgi hgf;a ye,ck fjkalr y÷kd .ekSu ms<sn| m%dfhda.sl oekqu mÍlaId fldg we;' 

YsIHhdf.a iq,nu ms<s;=r f,â ,jKhla jQ kuq;a fuh ye,ck y÷kd .ekSug Ndú; l< yels jqj;a 

laf,darhsâ yd fn%dauhsâ fjka lr y÷kd .ekSug fkdyels neúka ksjerÈ ms<s;=r fkdùh'

	 (a) (iv) ys I iy II m%Yak i|yd myiq;djh ms<sfj,ska 31% yd 24% ls' óg fya;= úh yelafla"

			   (i) m%Yakfha mßÈ X y÷kd fkd.ekSu

			   (ii) X y÷kd .;a;o m%;sls%hdj ksjerÈ j bÈßm;a fkdlsÍu

			   (iii) iólrK ,sùfï § ;=,kh lsÍu i|yd wjOdkh fhduq fkdlsÍu

	 (b) fldgfiys (i) yd (ii) fldgiaj,ska m%dfhda.sl oekqu úuid we;' m%dfhda.sl l=i,;d m%.=K lr 

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

	 (b) (i) ys myiq;djh 30%la jk w;r" tu wkq fldgig ksjerÈ ms<s;=re f,i wekdhk 03 y÷kd 

f.k ;snqKq kuq;a (b) (ii) wkqfldgig wod< ;=,s; ridhksl iólrKh ,sùug fkdyels ù ;snqKs' isiqka 

;=< TlaislrK-TlaisyrK w¾O whksl m%;sl%shd ksjerÈ j ,sùu yd ;=,kh lsrSu ÿ¾j, uÜgul mj;sk nj 

fmkqKs' bf.kqï-b.ekaùï ls%hdj,sfha § ksr;=rej tjeks wNHdij, fh§fuka isiqkaf.a idOk uÜgu jeä 

l< yel'
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3 m%Yakh

3.    (a) 	  fu;s,aweóka CH3NH2 ÿn, Niauhla fõ' fu;s,aweóka ys c,Sh ødjKhl my; iu;=,s;;djh 	

	   mj;S'			  		  	CH3NH2(aq) + H2O(I)          CH3NH+
3(aq) + OH-(aq) 		

	    (i) fu;s,aweóka ys Kb i|yd m%ldYkh ,shkak'

		  igyk( ksjerÈ fN!;sl ;;a;aj wjYHh hs'

		

		

	       [CH3NH+
3(aq))] [OH-(aq)]

	                [CH3NH2(aq)]
Kb=

							            (05)
		 (ii) 250C § 0.20mol dm-3 fu;s,aweóka c,Sh ødjKhl pH w.h 11.00 fõ' Kb .Kkh lrkak'

		

		

CH3NH2(aq) + H2O(I)          CH3NH+
3(aq) + OH-(aq)

pH=11 jk úg		  pOH=3								           (02)
∴ [OH-(aq)]=[CH3NH3

+(aq)] =1.0×10-3moldm-3						          (02)
 

∴										                     (02¬01)
	    

      1.0×10-3mol dm-3×1.0×10-3mol dm-3	

		 0.2mol dm-3				  
Kb=

		          		            	

	       = 5.0×10-6mol dm-3						                		                (02¬01)

			   (iii) 	 by; (ii) ys ødjKfhka 25.00 cm3 mßudjla 0.20mol dm-3 HCI iuÕ 250C § wkqudmkh 

lrk ,§' iul;d ,laIHfha § ødjKfha pH w.h .Kkh lrkak' 

				   (250C § Kw=1.0×10-14 mol2 dm-6)	  	
			  CH3NH2(aq) yd HCI w;r m%;sls%hdj jkafka"					         

			 
CH3NH2(aq) + HCI(aq)       CH3NH3CI(aq)  (or CH3NH3

+(aq))
			        (03)

			   m%;sls%hdfõ iafgdhslsfhdañ;sh

			   CH3NH2(aq) ( HCI(aq) ( CH3NH3Cl(aq) = 1( 1(1 
			   iul;d ,laIHh = 25.00cm3							                (02)

			 

∴ 	 iul;d ,laIHh =[CH3NH3
+(aq)]						    

    	       
= 0.2mol dm-3×25×10-3 dm3

		 50×10-3 dm-3

0.10 mol dm-3=
	 (04+01)

			   iul;d ,laIHfha pH ks¾Kh lrk m%;sls%hdj jkafka;

			  CH3NH3 (aq) + H2O(l)        CH3NH2(aq)+H3O
+(aq)..................(A)		      	      (03)		

		  uq,a idkaøKh			   0.10		  0		  0
			  iu;=,s; idkaøKh		  0.10-x		  x		  x mol dm-3	     (02)
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			  (A) m%;sls%hdj i|yd:
			 

			 

		 [CH3NH2(aq)][H3O
+(aq)]		

		 	 [CH3NH3
+(aq)]                                         			        (02)

		  1.0×10-14 mol2 dm-6

		   5.0×10-6 mol dm-3							               (03)
				   ∴2.0×10-9 =                 ≈
										                    (02+03)
					    2.0×10-10 = x2

			  x = 1.41×10-5 mol dm-3					                      (04+01)
			  ∴ pH = - log(1.41×10-5) = 4.85					          (05)

=

=

=

Kw

Kb

2.0×10-9 mol dm-3

    x2

0.10-x
    x2

0.10

3(a): ,l=Kq 50

Ka =

	 (b)	 mÍCIKhl § MX(s) kï wjlafIamhlg 1.00 mol dm-3HNO3 iSñ; mßudjla tl;= lr 250C § 	

		  moaO;sh iu;=,s;;djhg t<öug bv yßk ,§' fuúg wjlafIamh w¾O jYfhka Èh ù meyeÈ,s 	

		  ødjKhla ,nd ÿks' iEÿkq HX(aq) ÿn, wï,hla f,i ls%hd lrhs'

		  (i)	 by; ødjKfhys mj;sk iu;=,s;;d i|yd ridhksl m%;sls%hd ,shkak'

			 

			 

HX(aq)          H+(aq) + X-(aq)							             (04)
MX(s)          M+(aq) + X-(aq)							             (04)
H2O(I)          H+(aq) + OH-(aq)							             (02)

		 (ii)	 HX(aq)ys ú>gkh fkdie,lsh yels nj Wml,amkh lrñka by; ødjKfhys we;s 	

		  [X-(aq)] .Kkh lrkak' (250C § MXys ødjH;d .=Ks;h" Ksp(MX) = 3.6×10-7 mol2 dm-6)
			  MX(s) + HNO3 (aq)           M

+(aq) + NO3
-(aq) + HX(aq)				          (05)

			  M+(aq) j, idkaøKh = 1.0 mol dm-3						      (04+01)
			  Ksp(MX) = [M+(aq)][X ¯ (aq)]							             (05)
			 

			 

			  3.6×10-7 mol2 dm-6

			  1.0 mol dm-3						    

									        	            (04+01)

∴[X¯(aq)] =  =3.6 × 10-7 mol dm-3 

		 (iii)	 250C § MXys ix;Dma; c,Sh ødjKhl we;s [X¯(aq) by; (b)(ii)ys ,nd .;a w.hg iudk 	

		  o l=vd o úYd, o hk j. fya;= olajñka myokak'

			 			  c,Sh ødjKfha § [X-(aq)] ks¾Kh jkafka Ksp u.ska muKs			       (05)
			  Ksp(MX) = [M+(aq)] [X-(aq)] = 3.6×10-7 mol2 dm-6

			  [X-(aq)]2 = 3.6×10-7 mol2 dm-6							                (05)
			  [X-(aq)] = 6.0×10-4 mol dm-3							                (05)
			  fuys w.h (ii)ys w.hg jvd by<h						          (05)

		 fyda	 [X-(aq)] ks¾Kh jkafka Ksp u.ska muKs						         (05)
			   fmdÿ whk wdprK ke;							           (05)
			   ødjKh ika;Dma; fõ								            (05)
			  fuys w.h (ii) ys w.hg jvd by<h						          (05)
					   

3(b): ,l=Kq 50
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3 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

 

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

0 - 25
71%

26 - 50
18%

51 - 75
9%

76 - 100
2%

     

f;jk m%Yakh wksjd¾h jk kuq;a Bg ms<s;=re 

imhd we;af;a 99%ls' fuu m%Yakh i|yd ,l=Kq 

100la ysñ fõ'

bka	 00 - 25 	m%dka;rfha  	 71%la o

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

	 51 - 75 	m%dka;rfha  	 9%la o

	 76 - 100 m%dka;rfha  	 2%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76 fyda Bg jvd 

,nd.;a msßi 2%la jk w;r" wfmaCIlhkaf.ka 

71%la ,ndf.k we;af;a ,l=Kq 25 fyda Bg jvd 

wvqfjks'

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

3 m%Yakfhys fldgia yd wkqfldgia

(a) (b)

 
³	 fuu m%Yakfha wkqfldgia 6ls' (a) (i)ys muKla myiq;dj 60%g jvd iaj,am f,iska jeä jqj;a b;sß 

ish¨ u wkqfldgiaj, myiq;dj 50%g jvd wvq h' 

	 3 jk m%Yakfha (a) (i) wkqfldgfiys myiq;dj 65%la ùfuka fmkS hkafka isiqkaf.a iu;=,s; 

ksh; i|yd m%ldYk ,sùfï yelshdj i;=gqodhl uÜgul mj;sk nj h' tfy;a pH w.h § we;s úfgl 

whk idkaøK fiùfï yelshdj ;rula ≥ÿ¾j, ;;a;ajhl mj;sk neúka (a) (ii)ys myiq;dj ;rula wvq ù 

;snqKs◊' 

	 (a) (iii) wkqfldgfiys myiq;dj 7% olajd wvq ù ;snqKs◊' thg fya;=j f,i fmkS .sh lreKla jkafka 
CH3NH2 yd HCl w;r ;=,s; ridhksl iólrKh ,sùug fkdyelsj ;sîuhs' tfiau wkqudmk ls%hdj,sfha 

fhfok iul;d ,CIHh ms<sn| we;af;a wvq wjfndaOhls' iul;d ,CIHfha § ,jKfha c, úÉfþokh u.ska 

ødjKfha pH .Kkh l< hq;=h' m%;sl%shdj iïmQ¾K jk ,CIh iul;d ,CIh jk w;r ,jKh muKla 

fuys § .Kkh i|yd i,lk nj isiqka wjOdrKh l< hq;=h'  
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(b) (iii) fldgfia myiq;djh 5%ls' thg fya;=j f,i fmkS .sh lreKla jkafka øjH;d .=Ks;fha fhfok 

fmdÿ  whk wdprKh ms<sn| meyeÈ,s wjfndaOhla fkd;sîuhs' iuia; b fldgfia myiq;dj wju ù we;af;a 

mj;sk iu;=,s; wjia:d ms<sn| isiqkaf.a wjfndaOh wvq uÜgul mej;Suhs'fmdÿ whkhla mj;sk úg 

ødjH;djh wvqjk nj isiqka wjOdrKh l< hq;=h'

(b) (ii) .eg¨j my; iólrKh u.ska wjfndaO lr .; yelsh' HNO3 iSñ; m%udKhla ksid MX(S) b;sß fõ'

fuys HNO3 iSudldÍ idOlh fõ'

MX(s) + HNO3(aq)                          MNO3(aq) + HX (aq)
HX(aq)             H

+ (aq) + X-
(aq)

MX (aq)             M
+

(aq) +X- (aq)
MNO3 (aq)               M

+ (aq) + NO3
-
(aq)

fuysoS M+ fmdÿ whkhla f,i ls%hd lsÍu isiqka wjOdrKh lr fkdue;'

fN!;sl ridhkh hgf;a jQ ixl,am fjka fjka jYfhka wOHhkh l< o tajd ifudaOdksl .eg¨jla f,i 

fhdod .kakd whqre m%.=K lsÍug jeämqr wNHdij, fh§u jeo.;a h'

ridhk úoHdfõ .Kkh lsÍfï yelshdj isiqka ;=< fmdÿfõ ÿ¾j, uÜgul mj;S' óg fya;=  ù we;af;a 

úYaf,aIK yelshdj isiqka ;=< wju uÜgul mej;Suhss' iu;=,s;;djh tallh jeä ld, mrdihla ;=< 

ksrka;r wNHdij, fh§u u.ska fuu .eg¨j u. yer .ekSug yels h'
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04 m%Yakh

4.	 (a)	 C5H12O wKql iQ;%h iys; A,B,C iy D hk we,afldfyd, tlsfkflys jHqy iudjhúl fõ' 	

		  A,B yd C m%ldY iudjhúl;djh fmkajhs'

		  (i)	 A,B iy C i|yd ;sìh yels jHqy w¢kak'	

		

		  jHqy ´kEu ms<sfj,lg we¢h yel

B,C iy D wdï,sl K2Cr2O7 iu. m%;sls%hd l< úg ms<sfj,ska X,Y iy Z iEfoa' X,Y iy Z  hk 

M, NaBH4 iu. m%;sl%shd lsÍfuka ms<sfj,ska B,C iy D njg kej; mßj¾;kh l< yel'

		  (ii)	 Ays jHqyh l=ulao@  

				  

idkaø H2SO4 iu. r;a l< úg A yd B ms<sfj,ska E yd F ,nd ÿka w;r C yd D, tlu G kue;s 

M,h ,nd ÿks' G mdr;s%udk iudjhúl;djh fmkajhs' E,F iy G hk ixfhda. ;=kgu C5H10 

wKql iQ;%h we;' E iy F, HBr iu. m%;sl%hd l< úg tlu H kue;s M,h iEÿKs'

		  (iii)	 B,C,D,E,F iy H ys jHqy w¢kak'  

		

		  (iv)	 G ys mdr;s%udk iudjhúlj, jHqy w¢kak'

	   

		  jHqy ´kEu ms<sfj,lg we¢h yel                      (,l=Kq 04×12= ,l=Kq 48)	

		      	                                                              4(a) : ,l=Kq 48) 	
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	 (b)	 my; § we;s m%;sls%hd wkql%u fol i,lkak'			

		

				 
	 (i)	 J,K iy L ys jHqy my; § we;s fldgq ;=< w¢kak'

	

		  	

(ii)	 V iy W m%;sldrl my; § we;s fldgq ;=< ,shkak'

		

(iii)	 AE,AN,SE,SN fyda E f,i wod< fldgqfjys ,shd 1,2 iy 3 hk tla tla m%;sls%hdj 

	 bf,lafg%da*s,sl wdl,k (AE), kshqla,sfhda*s,sl wdl,k (AN), bf,lafg%d*s,sl  

	 wdfoaY (SE), kshqla,sfhda*s,sl wdfoaY (SN) fyda bj;a ùu (E) f,i j¾.SlrKh 

	 lrkak'

		   

		

			                                                          (,l=Kq 05×8= ,l=Kq40)	

				         	  					         
4(b) : ,l=Kq 40)

	 (c)	 (i)	 CH3CH=CH2 iy HBr w;r isÿjk m%;sls%hdfjys m%Odk M,fhys jHqyh l=ulao@

			 

			 

CH3CHCH3

        Br        (03) 				    	    	

	 (ii)	 by; i|yka l< m%;sls%hdfjys hka;%Kh ,shkak'

					   

	 igyk ( HBr ys H iy Br wdikakfha δ+ yd δ- ,shd we;akï ,l=Kq fokak'

4(c) : ,l=Kq 12)



- 43 -
w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jd¾;dj 2017

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

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

     

y;r jk m%Yakh wksjd¾h 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  	 23%la o 

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

	 76 - 100 	 m%dka;rfha 	 18%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 76 fyda Bg jvd .;a msßi 

18%la jk w;r" wfmaCIlhkaf.ka 40%la f.k 

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

m
y
i
q;
dj

 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

4 m%Yakfhys fldgia yd wkqfldgia

³	 fuu m%Yakfha wkqfldgia 9ls' bka wkqfldgia 8l myiq;dj 26% yd 55% w;r fõ'

fuu m%Yakfha myiq;dj wju ù we;af;a (a) (iii) yd (b) (i) wkqfldgia j,h' tys myiq;djh 26%ls'  

iudjhúl;djh iy m%;sls%hdjlska ,efnk M, ms<sn| wjfndaOh wvq nj ñka fmfka' tfukau ldnksl 

m%;sls%hdj, wkql%uhla Tiafia hdu ms<sn|j ±kqu o wvq nj meyeÈ,s h' (a) (ii) ys A y÷kd .ekSfï § 

NaBH4 u.ska ldfndlai,sla wï, TlaisyrKh fkdjk nj isiqka wjfndaO lrf.k fkdue;s ùu tu 

fldgfia myiq;djh 35%la ùug fya;= ù ;snq◊Ks' 

tfukau" tlu jHqyhla mdr;s%udk iudjhúl;djh yd cHdñ;sl iudjhúl;djh hk folu fmkaúh 

yels nj isiqka y÷kdf.k fkd;sîu tu m%Yakfha myiq;dj wvq ùug fya;= jQ nj meyeÈ,sj u fmfka' 
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fuu m%Yakfha iuia; myiq;djh 26%la ùfuka fmkS hkafka isiqka ;=< ldnksl ridhkh ms<sn|j we;s 

wjfndaOh wvq nj h'  

ldnksl ridhkfha tallj, we;s úIh lreKq w;r wka;¾ iïnkaOh isiqka úiska f.dv k.d .; hq;= fõ' 

ksrka;r wNHdij, ksr;ùug isiqka fm<Uùu b.ekqï b.ekaùï ls%hdj,sfha § isÿ l< hq;= h'
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5 m%Yakh

5.	 (a)	 NaHCO3(s), 1000C g by< WIaK;ajhlg r;a l< úg my; m%;sl%shdj isÿ fõ'
				  

				  
2NaHCO3(s)           Na2CO3(s) + CO2(g) + H2O(g) 

		

NaHCO3(s) ksheoshla mßudj 5.00dm3 jk f¾pkh l< ixjD; oDV Ndckhla ;=< ;nd 

3280C g r;a lrk ,§' iu;=,s;;djhg t<UqKq miq NaHCO3(s) l=vd m%udKhla ;j ÿrg;a 

Ndckfhys b;sßj ;snqKs' Ndckfha mSvkh 1.0×106Pa nj fidhd .kakd ,§' Ndckfha 

b;sßj we;s >k øjHhkays mßudj fkdi,ld yeßh yels nj Wml,amkh lrkak' 3280C 

§ RT=5000J mol-1 fõ'

(i)	 3280C § iu;=,s;;djhg t<UqKq úg Ndckfha we;s H2O(g) ujq, m%udKh	

.Kkh lrkak'

			 

			 
2NaHCO3(s)           Na2CO3(s) + CO2(g) + H2O(g) 

			  moaO;sfhys CO2(g) yd H2O(g) jdhqka f,i we;'

			   mßmQ¾K yeisÍu Wml,amkh lsÍfuka fyda (PV=nRT) fh§fuka		      (03)
                	          ntotal	 = PtotalV/RT
				    = 1.0×106Pa × 5.00 × 10-3m3 / 8.314J K-1 mol-1 × 601 K     (02)
	                             	 = 1.0 × 106Pa × 5.00 × 10-3m3 / 5000 J mol-1

				    = 1.0 mol							            (05)	
			                  ntotal	 = n H2O(g) + n CO2(g)

	     

iafgdhslsfhdañ;sh wkqj	 n       	 = n CO2(g)				         (02)
				    ∴	 n	 = 0.50mol				            (03)

H2O(g)

H2O(g)

		  (ii)	 3280C § by; iu;=,s;;djh i|yd Kp .Kkh lr tkhska Kc .Kkh lrkak'

					    Kp   = P       × P				       	       	       (05)
			   moaO;sfha                  PTotal    = P         + P         = 1.0 × 106 Pa			         (05)
			        iy                    PH2O(g)    = P
			                            ∴   PH2O(g) 	 = P		 = 5.0 × 105 Pa				    (04+01)
			                                    ∴ Kp	 = (5.0 × 105 Pa)2 = 2.5 × 1011 Pa2			   (04+01)
			                              Kp	 = Kc(RT)Δn						              (05)
			                                        Δn	 = 2-0=2						            (03)
			                                    ∴Kc	 = Kp / (RT)2

			                                    	 = 2.5 × 1011 Pa2  / (8.314 J K-1 mol-1 × 601 K)2	          (02)
				    = 2.5 × 1011 Pa2 / 5000 J mol-1)2

				    = 1.0 × 104 mol2 m-6 (1.0 × 10-2 mol2 dm-6)   	 (04+01)

H2O(g) CO2(g)

H2O(g) CO2(g)

CO2(g)

CO2(g)

	 igyk ( fuys § Kc ys w.h Kp fhdod .ksñka .Kkh l< hq;=h' fjk;a ms<s;=re ms<s.kq fkd,efí'

(iii)	 by; úia;r lrk ,o Ndckhg 3280C § CO2(g) wu;r m%udKhla tl;= lrk ,§' 	

	 iu;=,s;;djhg kej; t<UqKq úg CO2(g) ys wdxYsl mSvkh H2O(g) ys wdxYsl 	

	 mSvkh fuka isõ (4) .=Khla úh' fuu ;;ajh hgf;a § CO2(g) yd H2O(g) ys 	

	 wdxYsl mSvk .Kkh lrkak'

			       P      = x Pa f,i .kak'

				    ∴ P      = 4x Pa
		                  oeka           Kp  = P          × P            = x.4x = 4x2	    (05)	

CO2

CO2(g)H2O(g)

H2O
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	 		  WIaK;ajh ksh; jk neúka"	

	

2.5 × 1011 Pa2		  = 4x2                                                                                                                                  (05)
   2.5
    4
( (

 ×1011 Pa2	 = x2						                                  (05)	

          ×1010 Pa2	 = x2	

			  x	 = 2.5 × 105 Pa

   25
    4
( (

				 

∴ P           = 2.5×105 Pa				                 	            (04+01)
	     P            = 1.0 × 106 Pa					                 (04+01)

H2O(g)

CO2(g)
	

	

														           

										                 5(a) : ,l=Kq 75)

	

	 	
	 mshjr I

		  NaHCO3(s), 0.08 mol jk m%;sls%hdj i|yd	
		 NaHCO3(s) + HCl(aq)          NaCl(aq) + CO2(g) + H2O(l) 					   
 			    Q = msƟ fyda Q = mcƟ						            (05)

		       = 100g × 4.0J g-1K-1 × 5K = 2000J = 2.0kJ				    (04+01)
		  ∴ ujq, 1la i|yd

		  Q = 2.0 kJ / 0.08 mol							             (05)
		  Q = ΔH = + 25kJ mol-1 ^;dm ydksh&					     (04+01)	
			                                         Ok w.hla f,i m%ldY lsÍu i|yd ,l=Kq 02

			  mshjr II

NaHCO3(s),0.04 mol jk m%;sls%hdj i|yd

		  Na2CO3(s) + 2HCl(aq)            2NaCl(aq) + CO2(g) + H2O(l) 

		  Q = msƟ
= 100g × 4.0J g-1K-1 × 3.5K = 1400J = 1.4kJ					                  (04+01)

		  ∴ for l mol
		  Q = 1.4kJ / 0.04 mol
		   Q = ΔH = - 35kJ mol-1 ^;dm wjfYdaIKh&						      (04+01)

						                    RK w.hla f,i m%ldY lsÍu i|yd ,l=Kq 02
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(ii)	 by; (i) ys ,nd .;a w.hhka yd ;dm ridhksl pl%hla Ndú;fhka"

	
2NaHCO3(s)            Na2CO3(s) + CO2(g) + H2O(l) m%;sls%hdfõ ΔH0 .Kkh lrkak'

	

2NaHCO3(s)           Na2CO3(s) + CO2(g) + H2O(l) m%;sls%hdj my; ;dm ridhksl 

pl%h u.ska oelaúh yel'

			 

	

	 ^;dm ridhksl pl%hg ,l=Kq ,nd§ug kï ;=,s; iólrK ;sìh hq;=h&

	 fyia kshuh wkqj"	 ΔH1 = ΔH2 - ΔH3					               (05)
				    ΔH1 = 25 × 2 - (-35) kJ mol-1				             (05)
				    ΔH1 = +85 kJ mol-1					     (04+01)	
(iii)	 m%;sls%hdjl ;dm úm¾hdih" l=uk ;;a;ajh hgf;a § tys tka;e,ams fjkig iudk fõ 	

	 oehs i|yka lrkak'

		  ksh; mSvkfha §'							           (05)

(iv)	 by; mÍlaIKd;aul ls%hdms<sfjf<ys fodaI m%Nj folla y÷kd.kak'

		  le,ß ógrhla Ndú;d lr ke;'

		  >khkays ødjk tka;e,ams w.hka fjkiah

		  mßirhg ;dm ydksh							       (03×02)	

											               
5(b) : ,l=Kq 75)
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5 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

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

  

fuu m%Yakh 61%la muK msßila f;dardf.k we;' B 
fldgfia fN!;sl ridhk úoHdj m%Yak fol f;dard 

.ekSfï m%;sY; wdikakj iudk fõ' fuu m%Yakhg 

ysñ ,l=Kq 150ls'

bka	 00 - 37 	m%dka;rfha  	 50%la o

	 38 - 75 	m%dka;rfha  	 28%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 msßi 

7%la jk w;r" wfmaCIlhkaf.ka 50%la u ,ndf.k 

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

m
y
i
q;
dj

 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

5 m%Yakfhys fldgia yd wkqfldgia

(a) (b)

fuu m%Yakfha wkqfldgia 7ls' fuys myiq u wkqfldgi ù we;af;a (a) (i) jk w;r tys myiq;dj 63%ls' 

b;sß wkqfldgia ish,af,ys u myiq;dj 45% fyda Bg wvq jk w;r myiq;dj wvq u jkafka (b) (iii) 
fldgfiys h' th 9%ls' 

(a) (iii)ys myiq;dj 22%ls' jdhq kshu wdY%s; .eg¨jla jk fuys (a) (i) PV = nRT fh§u u; mokï 

ù we;' kuq;a (a) (iii)ys by; isoaOdka;hu .<md .ekSfï yelshdj ÿ¾j,h' .eg¨jla ;¾ldkql+,j 

úi£fï yelshdj isiqka ;=< jvd;a m%.=K úh hq;= h'

(b) fldgfiys wkqfldgia ish,a, i|yd myiq;djh 20%g jvd wvq fõ' tka;e,ams úm¾hdih wdYs%; 

.eg¨jls' fuys myiq;dj wvq ùu" o;a; lsysmhla talrdYS lr th úi£fï yelshdj isiqka m%.=K lr 

fkd;sîu iy ixlS¾K o;a; m%udKhla iys; .eg¨ úi£ug isiqka ;=< mj;sk pls;h ukdj ms<sìUq fõ' 

fujeks .eg¨ ksrka;r wNHdij,ska myiqfjka úi¢h yels nj isiqka ;=< ;yjqre l< hq;= h'
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06 m%Yakh

06	 (a)	 (i)	 m%;sls%hlhkays idkaøK jeä l< úg m%;sl%shdjl Ys>%;dj jeä jkafka uka oehs meyeÈ,s 	

			   lrkak'

			   idkaøKfhys jeä ùu talSh mßudjl we;s wKq.Kfkys jeäùug fya;= fõ            (05)
			   fuh .egqï iS>%;djh jeä lrhs' ^talSh ld,hl § we;sjk .egqï ixLHdj jeä lrhs'& (05)	
		
		  (ii)	 idudkHfhka m%;sls%hdjl YS>%;dj WIaK;ajh jeä ùu;a iu. jeä jkafka uka oehs 	

			   meyeÈ,s lsÍug fya;= folla olajkak'

			   .egqï we;s jk YS>%;dj yd ils%hk Yla;shg jvd jeä Yla;shla iys; m%;sls%hd lrk wKq 	

			   ixLHdfjys Nd.h WIaK;ajh iu. jeä fõ'                                         (05+05)

		  (iii)	 uQ,sl m%;sls%hdjl fm< yd wKql;djh w;r iïnkaOh l=ula o@

			   wKql;djh = m%;sls%hdfjys fm< 	 (10)
		
		  (iv)	 NO + O2        NO2+O

			    hk uQ,sl m%;sls%hdfjys ils%h ixlS¾Kfhys jHqyfhys o< igykla w¢kak' iEfoñka 

			   mj;sk nkaOk ziEfokZ yd lefvñka mj;sk nkaOk zlefvkZ f,i kï lrkak'

	

	
			   ^ksjeros jHqyh ,l=Kq 04" kï lsÍu 03+03&	 (10)
		

		  (v)	 Ys>%;d ksh;h k" yd iafgdhslsfhdañ;sl ix.=Kl x,y,z jk xA + yB            zC  hk uQ,sl 	

			   m%;sls%hdj i|yd YS>%;d m%ldYkh ,shkak'	

			 

			 

(10)

6(a) : ,l=Kq 50)

(b)
	

		

                       hk m%;sl%shdj ldnksl ødjlhlska yd c,fhka iukaú; oaúl,dmSh moaO;shla 

;=< wOHhkh lrk ,§' A ixfhda.h l,dm foflysu ødjH jk w;r B iy C ixfhda. c,Sh 

l,dmfhys muKla ødjH fõ'

l,dm w;r Ays jHdma;sh i|yd úNd. ix.=Klh"                      fõ'KD
 A(org)

     A(aq)

= = 4.0

A ixfhda.h oaúl,dmSh moaO;shg tl;= lr iu;=,s;;djhg t<öug bv yßk ,§' c,Sh l,dmhg 

B ixfhda.h kslafIamKh (injecting) lsÍfuka m%;sls%hdj wdrïN lrk ,§' moaO;sfhys WIaK;ajh 

ksh; w.hl mj;ajd .kakd ,§' isÿ lrk ,o mÍCIKj, m%;sM, my; olajd we;'

mÍCIK 

wxlh

ldnksl 

l,dmfhys 

mßudj (cm3)

c,Sh 

l,dmfhys 

mßudj (cm3)

moaO;shg 

tl;= l< 

A m%udKh 

(mol)

kslafIams; 

B m%udKh 

(mol)

wdrïNl 

Ys>%;dj"

I - 100.00 1.00×10-2 1.00×10-2 1.20×10-5

II 100.00 100.00 1.25×10-1 1.00×10-2 7.50×10-5

III 50.00 50.00 6.25×10-2 1.00×10-2 1.50×10-3

xA +yB        zC 

 -∆CA

     ∆t
(mol dm-3 s-1)
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igyk ( I jk mÍlaIKh ldnksl l,dmh fkdue;sj isÿ lrk ,§'

		  (i)	 by; I,II yd III mÍlaIKj, c,Sh l,dmfhys wdrïNl A idkaøKh .Kkh lrkak'	
			   mÍlaIKh I
			   c,Sh l,dmfhys Ays idkaøKh" [A(I)]aq = 1.00×10-2mol/100×10-3dm3 = 0.10 mol dm-3 (01+01)
			 
			   mÍlaIKh II

			 

    [A]org
    [A]aq

K = = 4

[A(II)]aq =
[A(II)]org
    4.0 	     (03)	

			 
			   c,Sh l,dmfha we;s A m%udKh X f,i i,lkak			 
				        (02+01)

				        (02+01)
			                                                                                                                                                              (02+01)
			 
			 

1.25 × 10-1 mol-x	           x
4 × 100 × 10-3 dm-3	 100 × 10-3 dm-3

			     4x	 1.25 × 10-1 mol-x
			       x	 2.5 × 10-2 mol
		     		  x     2.5 × 10-2 mol
				   v     100 × 10-3 dm3

		   [A(II)]aq          2.5 × 10-1 mol dm-3

=

=
=

=
==[A(II)]aq

 
			   mÍlaIKh III
			   c,Sh l,dmfha we;s A m%udKh Y f,i i,lkak

			 

			 

			  			 
								     
							     
							     
							     
							     
	  4y   =	  6.25 × 10-2 mol-y
		      						    
							     
							     
							     
							     
    [A(III)]aq = 2.5 × 10-1 mol dm-3

[A(III)]aq =
y 
v = 6.25 × 10-2 mol-y

v × 4

y
V

6.25 × 10-2mol
		 5 = 0.0125 mol y   =

[A(III)]aq =
0.0125 mol

50.0  × 10-3 dm3

(02+01)

		  (02+01)
		  (ii) wkqnoaOfhka m%;sls%hdfjys fm< fidhkak'

		  	 A  wkqnoaOfhka fm< fiùu

			   (i) yd (ii) mÍlaIKj, § c,Sh l,dmfhys B idkaøK iudk fõ'

			   1.2 × 10-5 mol dm-3 s-1 = k[0.1 mol dm-3] x [0.1 mol dm-3]y	 (02+01)
			   7.5 × 10-5 mol dm-3 s-1 = k[0.25 mol dm-3]x [0.1 mol dm-3]y	 (02+01)
			   1.5 × 10-5 mol dm-3s-1 = k[0.25 mol dm-3]x [0.2 mol dm-3]y	 (02+01)
			 

				        (03)

			 

7.5 × 10-5	  0.25   X

1.2 × 10-5	  0.1	
= ( (

( (	       6.25	 2.5   X

          1	   1=

			                   X   = 2	       (02)
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		  (iii)	 B wkqnoaOfhka m%;sls%hdfjys fm< fidhkak'

		  	 (ii) yd (iii)  wkqnoaOfhka fm< fiùu

			   mÍCIKj, § c,Sh l,dmfhys A idkaøK iudk fõ'

			 

				         (03)

			 

1.5 × 10-3	  0.2      y
7.5 × 10-5	  0.1	

= ( (

( (	       20	              2     y
          1	   1=

			           Log(20) = y log 2	        	
	     	            	            1.3010 = y × 0.3010
		                             y  = 4.32 (=4)	        (02)
	 	 (iv)	 m%;sls%hdfjys Ys>%;d ksh;h .Kkh lrkak'

			   m%;sls%hdfõ Ys>%;d ksh;h fiùu

			   (i) mÍlaIKfhys o;a; Ndú;fhka

						            (03)
			 

       Rate (I)
	     [A(I)]2[B(I)]4k=

		
			   (4 fjkqjg 4.32 o Ndú; l< yel')	
						     (02+01)
			 

k=
       1.20 × 10-5 mol dm-3s-1

	      (1.00 × 10-1 mol dm-3)2 (1.00 × 10-1 mol dm-3)4

			   k = 1.2 × 101 mol-4dm12s-1	           (01)

		  (v)	 by; III mÍlaIKfhys A tl;= lr iu;=,s;;djhg t<öug bv yeÍfuka miq ldnksl	

			   l,dmfhka 10.00 cm3 mßudjla bj;a lf<a kï" m%;sl%shdfõ wdrïNl Ys>%;dj .ek l=ula 	

			   m%ldY l< yels o@ Tnf.a ms<s;=rg fya;=j$fya;= olajkak'

			   m%;sls%hdfjys wdrïNl Ys>%;djh fjkia fkdfõ' c,Sh l,dmfhys A idkaøKh fjkia 	

			   fkdfõ'	 (02+02)

			   			  
6(b) : ,l=Kq 50

	 (c)	 X yd Y øjhkays ñY%Khla mßmQ¾K f,i yeisf¾' ksh; WIaK;ajhl we;s oDV ixjD; Ndckhla 	

		  ;=< jdIam l,dmh iu. iu;=,s;j we;s øj l,dmfhys X ujq, 1.2 yd Y ujq, 2.8 we;s úg" uq¿ 	

		  jdIam 	mSvkh 3.4 × 104 Pa fõ' fuu WIaK;ajfha §u jdIam l,dmh iu. iu;=,s;j we;s øj 	

		  l,dmfhys ixhq;sh X ujq, 1.2 yd Y ujq, 4.8 jk úg" uq¿ jdIam mSvkh 3.6 × 104 Pa fõ' fuu 	

		  WIaK;ajfha § X yd Y ys ix;Dma; jdIam mSvk .Kkh lrkak'

		  rW!,a kshuh wkqj" pi = Xi  pi0	           (05)
		 Ptotal = px + py = Xxpx

0 + Xypy
0		         						            (05)	

		
		  m<uq ;;a;ajh i|yd"

							     (04+01)

							       (02+02+01)
		

	                    1.2 mol
         1.2mol + 2.8mol
Xx = 0.3 tuksid Xy = 0.7

Xx =
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fojk ;;a;ajh i|yd"

							     (04+01)

							       (02+02+01)
		

	                    1.2 mol

         1.2mol + 4.8mol

Xx = 0.2 tu ksid Xy = 0.8

Xx =

		  wjia:d fol i|yd iólrK follaa ujq, Nd. Ndú;fhka f.dvke.sh yel'

			  3.4 × 104 Pa = 0.3px
0 + 0.7p0y - (1)		         				         (05)

			  3.6 × 104Pa = 0.2px
0 + 0.8py

0 - (2)		       					          (05)

		  iólrK fol úi£fuka

			  px
0 = 2.0 × 104Pa									        (04+01)

			  py
0 = 4.0 × 104Pa									        (04+01)

						     
6(c) : ,l=Kq 50)
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6 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

	
m%Yakh i|yd ,l=Kq ,nd we;s wdldrh yh jeks m%Yakh f;dardf.k we;s msßi 62%la muK 

fõ' fuu m%Yakhg ,l=Kq 150la ysñ fõ' 

bka	 00 - 37 	m%dka;rfha   	 59%la o

	 38 - 75 	m%dka;rfha   	 22%la o 
	 76 - 113 m%dka;rfha  	 13%la o

	 114 - 150 m%dka;rfha  	 6%la o

,l=Kq ,ndf.k we;'

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

6%la jk w;r" wfmaCIlhkaf.ka 59%la u ,ndf.k 

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

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

6 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

(a) (b) (c)

³	 fuu m%Yakfha wkqfldgia 11la we;s w;r bka 9l u myiq;dj 30% g jvd wvq h' (b) (iv) 
fldgfiys myiq;dj wju jk w;r th 5%ls' fuys (a) (iii) fldgfiys myiq;dj jeä u jk w;r th 

54%ls' fuu m%Yakfha iuia; myiq;dj 21.8%ls'

6 m%Yakfha (a) ys wkqfldgia 5ls' ñka (i),(ii) yd (iv) wkqfldgiaj, myiq;dj 25%g wvqh'

(i) yd (ii) ys iS>%;djh ms<sn| meyeos,s lsÍula úuid we;' Wod( idkaøKh jeä ùfï § talSh mßudjl 

wkq .Kk jeä ùu i|yka lsÍu wjYH h' wKq .Kk jeä ùu muKla i|yka lsÍu m%udKj;a fkdjk 

w;r talSh mßudj i|yka lsÍu jeo.;a fõ' 

(iv) fldgfiys ils%h ixlS¾K ms<sn|j úuiSula lrhs' m%;sl%shl yd M, weiqßka ziEfokZ yd zlefvkZ 

nkaOk y÷kd .; yels jk w;r ta weiqßka ils%h ixlS¾Kh ksjerÈj f.dv k.d .ekSu wfmaCId lr 

we;;a fndfyda isiqka tu yelshdj fmkakqï lr ke;'

	NO + O2                   NO2+ O

(fuys O2 nkaOkh ì£ we;s nj isiqka wjfndaO lr .; hq;= h')
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b fldgfia wkqfldgia 5ls' ish¨ wkqfldgia i|yd myiq;dj 16%lA fyda Bg jvd wvq h' pd,l ridhkh yd 

l,dm iu;=,s;;djh ifudaOdksl m%Yakhls' tall w;r wka;¾ iïnkaOh y÷kd .ekSug isiqka wfmdfydi;a 

ù we;' j.=jla weiqßka o;a; bÈßm;a l< úg tu o;a; ksjerÈj lshjd wjfndaO lr .ekSfï l=i,;djh 

isiqka m%.=K l< hq;=hs' fmdÿfõ .;a l," ixl,am u; f.dv k.d.;a iólrK úi£fï l=i,;dj isiqka  

m%.=K lr ke;'

c fldgfia myiq;dj 27% ls' rW!,a kshuh weiqßka .Kkh lsÍuls'

fvd,agkaf.a wdxYsl mSvk kshuh iy rW!,a kshuh weiqßka ,efnk iólrK tlsfklg iïnkaO lr 

.ekSfï yelshdj isiqka m%.=K lr ke;' b.ekaùï ls%hdj,sfha § u fuu iólrK w;r iïnkaOh f.dv 

ke.Su isiqkag m%.=K l< hq;= fõ'
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7 jk m%Yakh

7	 (a)	 my; i|yka mßj¾;kh mshjr mylg (5) fkdjeä mshjr ixLHdjlska Tn isÿ lrkafka flfia 	

		  oehs fmkajkak'

		

			 
		

		  igyk ( CH3Cl fjkqjg fjk;a iqÿiq we,als,a fya,hsvhla ,súh yel'

			     (CH3)3 CCl ms<s.; fkdyel'

			     iqÿiq M,h § we;akï RCH2Cl ms<s.; yel'	 	
	
	 (b)	 A iy B ixfhda. fol ridhkd.drfha § ms<sfh, lsÍug wjYHj we;'	
		

		
		  (i)	 wjYH mßÈ X iy Y fhdod .ksñka A iy B tlsfklla mshjr mylg (5) fkdjeä mshjr 	

			   ixLHdjlska Tn ms<sfh, lrkafka  flfia oehs fmkajkak'

			 

			   	
					   
				         

 
,l=Kq 20
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		  A i|yd úl,am ud¾.h

		

		  	
				  
				  

 
,l=Kq 20

	
		

		  	
		  igyk ( ixiaf,aIK ud¾.fhys X yd Yg wod< ,l=Kq ,nd Èh yelafla X yd Y Ndú;h 	

			      ksjerÈ kï muKs		
			   	

 
,l=Kq 30

				  

 
7(b) : ,l=Kq 05×10 = ,l=Kq 50

		  (ii)	 by; § we;s A iy B Ndú; lr mshjr mylg (05) fkdjeä mshjr ixLHdjlska C 	
			   ixfhda.h Tn ms<sfh, lrkafka flfia oehs fmkajkak'

			 

		  	
		  igyk ( iqÿiq mßÈ mshjr tl;= l< yel' ksjerÈ ms<s;=re i|yd iqÿiq mßÈ ,l=Kq 

			        m%Odkh lrkak'

					   
				  

 
7(b)(ii) : ,l=Kq 05×08 = ,l=Kq 40
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(c)	 weighs,a laf,darhsâ yd NaOH w;r m%;sls%hdfõ hka;%Kh ms<sn| Tnf.a oekqu Ndú; lrñka

		

		

iy NaOH w;r m%;sls%hdj i|yd hka;%Khla fhdackd lrkak'

		

		

					   

				  
7(c) : ,l=Kq 30
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7 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

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

 

y;a jk m%Yakh f;dardf.k we;s msßi 61%ls' fuu 

m%Yakhg ysñ ,l=Kq 150ls'

bka	 00 - 37 	m%dka;rfha   	 21%la o

	 38 - 75 	m%dka;rfha   	 20%la o 

	 76 - 113 m%dka;rfha  	 25%la o

	 114 - 150 m%dka;rfha 	 34%la o

,l=Kq ,ndf.k we;'

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

34%la jk w;r" wfmaCIlhkaf.ka 21%la u ,ndf.k 

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

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

7 m%Yakfhys fldgia yd wkqfldgia
 

07 jk m%Yakfhka ldnksl ridhkh hgf;a ±kqu mÍCId lr we;' 

 (a) fldgfia myiq;dj 67% ùfuka fmkS hkafka wefrdueál ixfhda.j, ridhkh ms<sn| ±kqu 

i;=gqodhl uÜgul we;s njhs'
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(c) fldgfia myiq;dj 32% jk ÿ¾j, uÜgul mj;S' thg fya;=j f,i fmkS hkafka" § we;s hka;%Kh 

ks¾udKd;aul hdka;%Khla neúka isiqka isoaOdka; ksisf,i wjfndaO lr fkdf.k lgmdvï fldg hka;%Kh 

,sùug yqre ù isák njhs' 

m%;sl%shd j¾.h ^WodyrK f,i kshqla,sfhda*s,sl wdfoaY" bf,lafg%d*s,sl wdfoaY" bf,lafg%d*s,sl wdl,k& 

y÷kd .ekSfuka fuu hdka;%K myiqfjka ,súh yels h' 

fuu .eg¨j" weisghs,a laf,drhsâ yd NaOH w;r m%;sl%shdfõ hka;%Kh weiqßka" tjeksu fjk;a hka;%Khla 

f.dv ke.Suhs' m%;sl%shd j¾.h y÷kd .ekSu;a ta weiqßka hka;%Kh ks¾udKh lsÍfï l=i,;djh;a isiqka 

m%.=K l< hq;= h' 

hka;%Khl§ ksjerÈj B;, ,l=Kq lsÍu wjYH nj isiqka wjOdrKh l< hq;=hs'

ksoiqkla f,i

		

		

ldnksl ridhkfha flá mßj¾;k i|yd hka;%K isiqka úiskau ks¾udKh lsÍug wjia:dj ,nd § ta w;r 

wka;¾ iïnkaOfhka mshjr lsysmhl mßj¾;k ,sùug isiqka fm<Uùfuka fujeks ms<s;=re ,sùfï yelshdj 

jeä oshqKq l< yels h'
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8 jk m%Yakh

8.	 (a)	 Y ødjKfhys legdhk ;=kla wvx.= fõ'

		

		  	

		

		  	

	 	 (i)	 legdhk ;=k y÷kd.kak'^fya;= wjYH ke;'&

			   Pb2+ , Co2+ , Ag+	 (08×3)
		  (ii)	 I. P1,P2 yd P3 wjlafIam

			   II. 1,2 yd 3 ødjKj, j¾Khkag fya;= jk úfYaIhka 

			   y÷kd.kak'

			   (ie'hq'( ridhksl iQ;% muKla ,shkak'&

			   I  P1: PbCl2 and AgCl                       P2:PbS                   P3: CoS  	 (05×4)

			   II 1 ødjKh : Co2+ fyda Co(NO3)2 fyda [Co(H2O)6]
2+	 (05)

			       2 ødjKh : [CoCl4]
2-	 (05)

		     	     3 ødjKh : [Co(NH3)6]
2+	 (05)
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		  i,a*hsâ f,i ødjKfhka legdhk wjlafIam ùu i|yd"

		  [M2+][S2-] > Ksp	 (04)
		  wdï,sl udOHfha § [S2-] wvq fõ'	 (03)	
				  

		
H2S(aq)             2H+(aq) + S2-(aq) 

	 (03)
		  (iv) ldKavfha legdhkj, i,a*hsâj, Ksp > (ii) ldKavfha legdhkj, i,a*hsâj, Ksp 	(03)	
			   (Mn2+,Zn2+,Ni2+,Co2+)

wdï,sl udOHfha § [S2-] wvqjk neúka" fuh (iv) ldKavfha i,a*hsâ wjlafIam lsÍug  m%udKj;a 

fkdfõ' tneúka tajd ødjKfha mj;S'	 (03)
				  

				       
8(a) : ,l=Kq 75

	

	

		  	 NH3	 (03)
		

			   NH3	 (03)
		

		

			   1 ls%hdj,sfha m%;sl%shd

						      (04)
			 

(NH4)2SO4 + 2NaOH           Na2SO4 + 2NH3 + 2H2O ......................(1)
NH4NO3 + NaOH            NaNO3 + NH3 + H2O ................................(2)

		  (04)
			   2 ls%hdj,sfha m%;sl%shd

			 

					    (03)
					    (03)
			 

(NH4)2SO4 + 2NaOH         Na2SO4 + 2NH3 + 2H2O .................(3)
NH4NO3 + NaOH             NaNO3 + NH3 + H2O .......................(4)
5OH- + 3NO3

- + 2H2O + 8Al            8AlO-
2 + 3NH3 ................(5)

			  (05)
		  igyk ( ls%hdj,s 1 yd 2 ys m%;sls%hd fjk fjku ,súh hq;= hehs i|yka lr ke;s neúka YsIHhka 	

			   ls%hdj,s 2ys wjika m%;sl%shd ;=k muKla ,súh yel' túg NaOH iuÕ isÿjk m%;sl%shd 	

			   i|yd ^m%;sls%hd 3 yd 4& ,l=Kq 07 ne.ska m%odkh lrkak'
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idïm,fhys we;s (NH4)2SO4 m%udKh = x g   (01)   idïm,fha we;s NH4NO3 m%udKh = y g    (01)
(NH4)2SO4ys ujq,sl ialkaOh =132	 (01)	 NH4NO3ys ujq,sl ialkaOh =80	 (01)
(NH4)2SO4ys ujq, m%udKh    =  	 (01)	 NH4NO3ys ujq, m%udKH      =	 (01)x

132
y

80
	

		  1 ls%hdj,sh		

		

		

NaOH ujq, m%udKh 	 = 	 (01)

tneúka" NaOH iu. m%;sls%hd l< HCl ujq, m%udKh	 =	 (01)

tneúka" NH3 iu. m%;sls%hd l< HCl ujq, m%udKh	 = 	 (01)

		 =	 (01)

tneúka" msgjQ NH3(g) ujq, m%udKh	 = 	 (01)

50.00cm3ys wvx.= (NH4)2SO
4
 ujq, m%udKh	 = 	 (01)

50.00cm3ys wvx.= NH4NO3 ujq, m%udKh			 = 	 (01)

tneúka" ødjKfhka 50.00cm3 j,ska msgjk NH3 ujq, m%udKh ^1 yd 2 iólrK&

	
					   (07)

0.10
1000 ×10.20

0.10
1000 ×10.20

0.10
1000 ×19.80

0.10
1000 ×10.20

0.10
1000 ×30.0 - 

0.10
1000 ×19.80

x
132

1
5×

y
80

1
5×

0.10
1000 ×19.80y

80
1
5×

x
132

1
5× ×= 2 + =

									      
								             .........................(6)

		  tfukau 2 ls%hdj,shg

		

		

NaOH ujq, m%udKh 	 = 	 (01)

tneúka" NaOH iu. m%;sls%hd l< HCl ujq, .Kk	 =	 (01)

tneúka" NH3 iu. m%;sls%hd l< HCl ujq, .Kk	 = 	 (01)

		 =	 (01)

tneúka" msgjQ NH3(g) ujq, .Kk	 = 	 (01)

25.00cm3ys wvx.= (NH4)2SO
4
 ujq, m%udKh	 = 	 (01)

25.00cm3ys wvx.= NH4NO3 ujq, m%udKh			 = 	 (01)

ødjKfha 25.00cm3 j,ska msgjk NH3 ujq, m%udKh ^3"4 yd 5 iólrK&

	
					   (07)

0.10
1000 ×15.00

0.10
1000 ×15.00

0.10
1000 ×15.00

0.10
1000 ×15.00

0.10
1000 ×30.0 - 

0.10
1000 ×15.00

x
132

1
10×

y
80

1
10×

+ 0.10
1000 ×15.00y

80
1
10×

y
80

1
10×

x
132

1
10× ×= 2 =
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			  ........................ (8)(01)

6 iólrKh		       ''''''''''' (6)

8-6 iólrKh   	    
			  (01)

			  (02)

y=0.408, 8 iólrKfhys wdfoaY lsÍfuka ^y=0.408, 6 iólrKfhys o wdfoaY l< yel&

			  x	 (02)
		    % of (NH4)2SO4    	 (05)

		          % of NH4NO3	 (05)	

+ 0.10
1000 ×15.002y

80
1
10×

x
132

1
10× × 2 =

+ 0.10
1000 ×15.00

y
80

1
5×

x
132

1
5× =

+ 0.10
1000 ×15.00

0.408
80

1
5×

x
132

1
5× =

31.7%=

40.8%=

+ 0.10
1000 ×19.80

y
80

1
10

1
2× ×x

132
1
5× =

0.10
1000 ×5.10 ×800;y =

= 0.317

0.408y =

0.10
1000

0.10
1000

×9.90y
80

1
10× -= ×15.00

0.10
1000 ×15.00 0.408

400
(6.0-4.08)

4000-
x

660 = =

0.317
1.0

×100=

0.408
1.0

×100=

			            

                                                                                       
8(b) (iv) : ,l=Kq 75

úl,am ms<s;=r 1

1 ls%hdj,sh 

		  tl;=l< NH3 m%udKh	 = (30.00×0.10-10.20×0.10)×10-3 mol	(02)
				    = 1.98×10-3 mol	 (01)
		  idïm,fhys 1g j,ska ,efnk NH3 m%udKh	 = 1.98×10-3 ×5	 (01)
				    = 9.90×10-3mol	 (01)
2 ls%hdj,sh

		  tl;=l< NH3 m%udKh	 = (30.00×0.10-15.00×0.10)×10-3 mol	(02)
				    = 1.50×10-3 mol	 (01)
		  idïm,fhys 1g j,ska ,efnk NH3 m%udKh	 = 1.50×10-3 ×10mol	 (01)
				    = 15.0×10-3mol	 (01)
		  idïm,fhys 1g ys we;s NH4NO3 ujq, ixLHdj	 = x
		  idïm,fhys 1g ys we;s (NH4)2SO4 ujq, ixLHdj= y
		  1 ls%hdj,sfhka" NH4NO3 yd (NH4)2SO4 j,ska NH3 msgfõ

	                 tneúka" x+2y=9.90×10-3 mol .........................(1)	 (07)
		  2 ls%hdj,sfhka" NO-

3, NH3 njg mßj¾;kh ù"NH4NO3 yd (NH4)2SO4 j,ska ,efnk NH3 iu. 	

		  msgfõ'

        		    tuksid" 2x+2y = 15.0×10-3mol............................(2)	 (07)
		  (2)-(1)                         x  = (15.0-9.9)×10-3 mol		
			                                = 5.1×10-3mol		  (02)

		

1 ka		 x=         (9.9-5.1)×10-3				    (02)

		    =2.4×10-3 mol				    (02)

1
2
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idïm,fhys wvx.= % NH4NO3=                                                                            
		 = 40.8%	 (05)

idïm,fhys wvx.= % (NH4)2SO4=
 
	 = 31.7%	 (05)

5.1×10-3mol×80g mol-1×100
                   1.0g

(04+01 for mol.mass)  

2.4×10-3mol×132g mol-1×100
                   1.0g

(04+01 for mol.mass)

	úl,am ms<s;=r 2

			

2 ls%hdj,sh

	uq,ska we;s HCl ujq, ixLHdj		  =	 (01) 	

b;sßj we;s HCl ujq, ixLHdj		  = 	 (01)

HCl:NaOH=1:1

tneúka" jehjQ HCl ujq, ixLHdj	 	 =                            - 	 (02)
	
			  =                            = 0.00198	 (02)
NH4OH + HCl         NH4Cl + H2O 
tneúka"msgjQ NH3 ujq, ixLHdj ^50.0cm3 ødjKfhys we;s NH4NO3 yd (NH4)2SO4"j,ska&

			  = 0.00198	 (01)
2 ls%hdj,sh

uq,ska we;s HCl ujq, ixLHdj		  = 	 (01)

b;sßj we;s HCl ujq, ixLHdj	 	 = 	 (01)

tneúka" jehjQ HCl ujq, ixLHdj	 	 =                           - 	 (02)
	
			  =	 (01)

			  =   0.0015
			  =   0.00150×2=0.003	 (01)
tneúka" 50.00cm3 ys wvx.= NO3- ujq, ixLHdj	 =   0.003-0.00198=0.00102	 (07)
			  =   0.00102×80×5g	 (01)
			  =   
				 
			                              (04+01 for mol.mass)
			  = 40.8%	 (05)
NH4NO3 j,ska ,nd.;a NH3 ujq, .Kk (50.00cm3j,ska)   = 0.00102	 (01)
tuksid"(NH4)2SO4 j,ska ,nd.;a NH3 ujq, ixLHdj        = 0.0198-0.00102=0.00096	(07)
(NH4)2SO4:NH3=1:2
	                tuksid" (NH4)2SO4 ujq, ixLHdj	 =                   = 0.00048	 (01)
	                 idïm,fhys we;s (NH4)2SO4 ialkaOh	= 0.00048×132×5g	 (01)
                 idïm,fhys we;s % of  (NH4)2SO4	 = 
			
			                           (04+01 for mol.mass)
			  = 31.7%	 (05)

0.10
1000 ×30.00

0.10
1000 ×30.00

0.10
1000 ×10.20

0.10
1000 ×15.00

0.10
1000 ×30.00

0.10
1000 ×30.00

0.10
1000 ×19.80

0.10
1000	 ×10.20

0.10
1000 ×15.00

0.10
1000 ×15.00

0.00102 mol × 80g mol-1 × 100
1.0g 

0.00096
2

0.00048mol×132g mol-1 ×5×100
1.0g

				  
8(b) : ,l=Kq 75)
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8 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

m%Yak m;%fha C fldgiska wju msßila f;dard f.k we;s 

m%Yakh fuh fõ' th 40%ls' fuu m%Yakhg ,l=Kq 150la ysñ 

fõ'

 
bka	 00 - 37 	m%dka;rfha   	 36%la o

	 38 - 75 	m%dka;rfha   	 34%la o 

	 76 - 113 m%dka;rfha  	 22%la o

	 114 - 150 m%dka;rfha 	  8%la o

,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a msßi 8%la 

jk w;r" ms<s;=re ÿka wfmaCIlhkaf.ka 36%la u ,ndf.k 

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

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

fuu m%Yakfha wkqfldgia 6ls' bka wkqfldgia 

03l u myiq;dj 30% fyda Bg jvd wvq h' 

myiq;u wkqfldgi jkafka (b) (i) jk 

w;r tys myiq;dj 82%ls' myiq;dj wvq u 

wkqfldgi (b) (iv) jk w;r tys myiq;dj 

14%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

 

8 m%Yakfhys fldgia yd wkqfldgia
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08 jk m%Yakfha (a) fldgi m%dfhda.sl mÍCIK mokï lrf.k ks¾udKh jQ .eg¨jls' isiqka ta i|yd olajk 

Wkkaÿj u| ùu ksid myiq;djh wvq ù we;s neúka fmfka' 

(b) fldgfia (iv) fldgi i|yd myiq;djh 14%ls' fuh ;=,s; ridhksl iólrK weiqßka (Redox iólrK) 
ridhksl .Kkh lsÍuls' ixl,am Ndú; lr m%dfhda.sl .eg¨jla úi£fï ÿ¾j,;djh kej; fmkakqï lrhs' 

fuu .Kkh lsÍug m%:u" m%Yakh lshjd wjfndaO lr mshjfrka mshjr úi|d .; hq;= fõ' (b) (i) fldgfiys 

jdhqj y÷kd .ekSu myiq ù we;s kuq;a (b) (ii) fldgi fyd¢ka lshjd fkdue;s neúka" yd (b) (i) fldgig 

,nd ÿka ms<s;=re u kej; ,nd §fï § we;s jk wúksYaÑ;;djh;a ksid myiq;dj wvq ù we;' isiqka ;=< úIh 

lreKq ksjerÈ j idlaId;a lr .ekSu ms<sn| j úYajdihla f.dv k.d .; hq;=h'

(b) (iii) ys ls%hdms<sfjf,ys i|yka mßÈ ;=,s; ridhksl iólrK ksjerÈ j ,sùfï yelshdj wvq ùu  myiq;dj 

wvq ùug fya;= ù we;' ridhksl m%;sl%shd iïnkaO j ksjerÈ ixl,am f.dv k.d .;af;a kï lgmdvï 

fkdlr fujeks m%Yakhlg ms<s;=re iemhsh yels h' ta i|yd .=re Nj;=ka ;u bf.kqï b.ekaùï ls%hdj,sh 

f.dv k.d .; hq;=h' fujeks .eg¨ úi£ug ,nk mqyqKqj ;=<ska úNd.fha § ukd l<ukdlrKhla 

f.dvk`.d .; yels h'

 8 m%Yakfha (a) (iii) i|yd myiq;dj 27%ls'

fuh legdhk úYaf,aIKh weiqßka ieliQ .eg¨jls' udOH wdï,sl fyda NdIañl ùu u; i,a*hsâ f,i 

wjlafIam ùu fyda fkdùu my; iu;=,s; iólrKh weiqßka meyeÈ,s lsÍu isiqka uÕ yer we;'

H2S(aq)           2H+
(aq) + S2

(aq)

wdï,sl ùu iu;=,s;h jugo" NdIañl ùu iu;=,s;h ol=Kgo fhduq ùu ksid S2- idkaøKfha fjkia ùu fyda 

fkdùu úia;r l< yels h' fuu ixl,amh isiqka ukd f,i wjfndaO lr .; hq;= h' 
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9 jk m%Yakh

9.	 (a)	 my; olajd we;s ld¾ñl ls%hdj,s i,lkak'

		  I 	 úrxck l=vq ksIamdokh

		  II	 le,aishï ldnhsâ ksIamdokh

		  III	 hQßhd ksIamdokh

	 	 IV	 i,a*shqßla wï, ksIamdokh ^iam¾Y l%uh&

		  (i)	 tla tla ls%hdj,sfhys Ndú; lrk wdrïNl øjH i|yka lrkak'

	 		  I	 úrxck l=vq - CaCO3^yqKq .,a&" CaO^laúla ,hsï&" Ca(OH)2^iaf,alaâ,hsï& iy Cl2 jdhqj

			   II	 Calcium carbide - CaO^laúla ,hsï&" CaCO3^yqKq.,a&" iy Coke(C)
			   III	 hQßhd - NH3(l or gas) iy CO2(l or gas)
			   IV	 H2SO4- i,a*¾(S)" FeS2^whka mhsrhsÜ&" jd;h iy c,h

					     ^,l=Kq 02×9= ,l=Kq 18&
				    9(a)(i)= ,l=Kq 18
		  (ii)	 wjYH ;ekaj, § iqÿiq ;;a;aj i|yka lrñka tla tla ls%hdj,sfha isÿ jk m%;sls%hd i|yd 	

			   ;=,s; ridhksl iólrKh ,shkak'

			 

	 		

I úrxck l=vq

		 CaCO3(s)                                               CaO(s) + CO2(g)	 (03)
		 CaO(s) + H2O(l)                                    Ca(OH)2(s)	 (03)
		 3Ca(OH)2(s) + 2Cl2(g)                         Ca(OCl)2.Ca(OH)2.CaCl2.2H2O(s)	 (03)
		 9(a)(ii)I= ,l=Kq 11
II le,aishï ldnhsÜ

		 CaO(s) + 3C(s)                        CaC2(s) + CO(g)	 (03)
		 fyda

		 2CaO(s) + 5C(s)                     2CaC2(s) + CO2(g)
		 fyda

	     CaCO3(s) + 3C(s)                    2CaC2(s) + CO(g) + CO2(g) (fï jir i|yd muKs)
			  9(a)(ii)II= ,l=Kq 05

Δ

RT(01)
12-15hrs. (01)

~2000±1000C(02)

			   III  hQßhd

			   	

		  	 	 [9(a)(ii)III= ,l=Kq 10]	

			 

IV i,a*shqßla wï,h

S(s) + O2(g)              SO2(g) fyda 4FeS2 + 11O2               8SO2 + 2Fe2O3	 (03)

2SO2(g) + O2(g)                                     2SO3(g)	 (03)

SO3(g) + H2SO4(l)                   H2S2O7(l)	 (03)

H2S2O7(l) + H2O(l)                   2H2SO4(aq)	 (03)

V2O5(01)
4500C(01),1 atm (01)

				    [9(a)(ii)IV: ,l=Kq 15]
				      [9(a)(ii): ,l=Kq 41]
	 igyk( a(i) yd (ii) i|yd fN!;sl ;;a;aj wkjYHhhs'
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	 (iii)	 my; tla tla oE i|yd m%fhdack fol ne.ska i|yka lrkak'

			   úrxck l=vq"le,aishï ldnhsÜ" hQßhd yd i,a*shqßla wï,h

				    m%fhdack

				    úrxck l=vq

				    ●	 úrxck ldrlhla f,i

				    ●	 c,h ÔjdkqyrKh i|yd

				    le,aishï ldnhsâ

				    ●	 u,a yg.ekaùï i|yd

				    ●	 m,;=re boùu i|yd

				    ●	 Tlaisweisg,Ska oe,a, we;s lsÍu i|yd

				    ●	 weisg,Ska ksmoùu i|yd

				    hQßhd

				    ●	 khsg%ckaj,ska fmdfydi;a fmdfydr ksmoùu i|yd

				    ●	 f*daue,aäyhsâ nyq wjhjhl iE§u i|yd
	 			 

			   	 H2SO4

				    ●	 fmdiaf*aÜ fmdfydr ksmoùu	

				    ●	 (NH4)2SO4 ksmoùu

				    ●	 frfhdaka yd ma,diaála ksmoùu

				    ●	 vhs ksmoùu

				    ●	 mqmqrk øjH ksmoùu

				    ●	 fnfy;a ksmoùu

				    ●	 negß wï,h ksmoùu

				    ●	 jdhqka úc,kh lsÍug

				    (02+02)×4= ,l=Kq 16)
		  igyk(	 ,l=Kq §fï mámdáfhys wvx.= fkdjk ms<s.; yels m%fhdack i|yd m%Odk 	

				    mÍlaIlf.a wkque;sh ,ndf.k ,l=Kq m%odkh lrkak'

				    9(a)(iii): ,l=Kq 16
				  

				  
9(a) : ,l=Kq 75)

		 (b)	 ´fidaka úhk ydhkh(OLD)" f.da,Sh WKqiqu(GW) yd wï, jeis (AR) j¾;udkfha § wm 	

		  uqyqK fok m%Odk mdßißl .eg¨ fõ' my; oelafjk m%Yak mßirh iy by; oelafjk 	

		  .eg¨ yd iïnkaO h'

		 (i)	 ldnka iy khsg%cka pl% mrsirfha ls%hd;aul jk jeo.;a ridhksl pl% folla fõ'

		 I.  ldnka pl%h iïnkaOfhka my; tla tla oEys ldnka mj;sk m%Odk wdldr tl  	

	     ne.ska i|yka lrkak'

					     jdhqf.da,fha" Ydlj," c,fhys" mDÓú lfndf,a'

		 II. khsg%cka pl%fhys jdhqf.da,fha we;s N2 jdhqj bj;a ùu iy m%;smQ¾Kh isÿ  

	     jkafka flfia oehs fláfhka i|yka lrkak'

		 III. ldnka pl%fhys laIqø Ôùka iyNd.S jk wdldr folla i|yka lrkak'

		

		 I
		 ● jdhqf.da,h - CO2		  (02)
						      ● Ydl-.aÆfldaia$msIaGh$fi,shqf,daia$,s.akska		  (02)
							      ●c,h-HCO3

-/CO3
2-(CO2(aq))		  (02)

							      ●mDÓú lfnd,-CaCO3/CaCO3.MgCO3/f*dis, bkaOk^.,a wÕ=re" 			

						        fmfg%da,shï& $.%e*hsÜ		  (02)
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				    II 	 bj;a jk wdldrh

	 ● 	 ld¾ñl ;sr lsÍu^fyan¾ l%uh&$wNHka;r oyk tkaðu$by< 

		  WIaK;aj j,  § oykh		  (02)
	 ● 	 Ôj úoHd;aul ;sr lsÍu^khsg%cka ;srlrk nelaàßhd&	 (02)
	 ● 	 jdhq f.da,Sh ;sr lÍu ^wl=Kq flàu u.ska&		  (	02)	

			            m%;smQ¾Kh jk wdldrh

					     ● 	 NO3
-, N2 njg yrjk khsg%ckayrKSh nelaàßhd	 (	02)

				  

				    III 	 jdhquh ;;a;aj hgf;a mfiys we;s ldnksl ixfhda. CO2 njg m;ajk	 (02)
					     w;r ks¾jdhq ;;a;aj hgf;a tajd CH4 & CO njg mßj¾;kh fõ'	 (	02)
							          9(b)(i): ,l=Kq 20
			 

			   (ii)	 wï, jeis we;s ùug odhl jk jdhqf.da,fha mj;sk khsg%cka wvx.= m%Odk ixfhda. 	

				    fol y÷kd.kak' ;=,s; ridhksl iólrK wdOdrfhka fuu ixfhda. jeis c,h 	

				    wdï,sl lrkafka flfia oehs fmkajkak'

	

				  

NO, NO2	   (02+02)
2NO(g) + O2(g)           2NO2(g)	  (02)
4NO2(g) + 2H2O(l) + O2(g)           4HNO3(aq)	  (02)
fyda 2NO2(g) + H2O(l)           HNO2(aq) + HNO3(aq)
HNO3 hkq H+ ,nd fok m%n, wï,hls fyda (HNO3        H

+ + NO3
-)	  (02)

				    9(b)(ii): ,l=Kq 10
		 (iii)	 by; i|yka tla tla mdßißl .eg¨jg (OLD,GW,AR) odhl jk ld¾ñl ls%hdj,s 	

		  fol ne.ska y÷kd.kak' fuu tla tla ld¾ñl ls%hdj,sh u.ska jdhqf.da,hg 	

		  uqodyefrk tla ridhksl ixfhda.hla ne.ska y÷kd.kak'
		

				    ´fidaka úhk ydhkh

					     ●	 jdhq iólrK l¾udka;h (CFC/HCFC/aerosol)
					     ●	 YS;lrK l¾udka;h (CFC/HCFC)
					     ●	 .=jka hdkd l¾udka;h fyda iqm¾fidksla fcÜ (NO2)
					     ●	 lDIs ridhksl l¾udka;h (CH3Br j,a kdYl" OQuldrlhla&

					     ●	 Cl2 Ndú; lrk fyda ksoyia lrk .sks ksùfï l¾udka;h

				    (l¾udka;h (02), ridhksl úfYaIh (01))×2)
				    f.da,Sh WKqiqïlrKh

					     ●	 lDIsl¾uh (CH4,N2O)
				    ●	 jdhq iólrKh (CFC/HCFC)
				    ●	 YS;lrK l¾udka;h (CFC/HCFC)
					     ●	 l=l=,a md,kh (CH4)
					     ●	 .,a wÕ=re n,d.dr (CO2)
				    ●	 khsfÜ%Ü fmdfydr

					     ●	 lDIs ridhksl l¾udka;h (CH3Br j,a kdYl" OQuldrlhla)
				    ●	 .sks ksùfï WmlrKj, fyaf,dak Ndú;h

				    ●	 laf,daÍka jdhqj Ndú;d lrk fyda ksoyia lrk l¾udka;

				    ●	 Aerosol / iafm%alrk øjH

			   (l¾udka;h (02), ridhksl úfYaIh (01))×2)
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					     wï, jeis

					     ●	m%jdykfha § f*dis, bkaOk oykh (NO,NO2)
					     ●	.,a wÕ=re n,d.drj, f*dis, bkaOk oykh (SO2)
					     ●	wê WIaK;ajfha oykh (NO,NO2)
							      (l¾udka;h (02), ridhksl úfYaIh (01))×2
					       9(b)(iii): ,l=Kq 18

(iv)	 c,hg iy mig khsg%cka ixfhda. tl;= ùug ie,lsh hq;= wkaoñka odhl  jk 

m%Odk ld¾ñl l%shdj,sh y÷kd.kak' fuu ixfhda. c,hg yd mig we;=,a jk 

ud¾. iïnkaOj woyia olajkak'

					     fyan¾ l%shdj,sh	 (04)
				    NH3 fmdfydr njg m;alsÍu	 (01)
					   

	

					   

l  NH3                        HNO3

converted to
Ostwald
Process (02) (03)

				    KNO3(02), NH4NO3(02), hQrshd (02) jeks fmdfydr ksmoùug HNO3(02) 	
				    Ndú;d lrhs' fïjd mig tl;= fõ'

				    	 fyda

		 ll øj NH3 fmdfydrla f,i fl,skau Ndú;'(01)
				  

						    

NH3                   NH4
+                      NO2

-                              NO3
-H2O nitrifying

bacteria
nitrifying
bacteria

(01) (02) (02) (03) (02) (03)

							       9(b)(iv): ,l=Kq 18
				    (v)	 óf;dguq,a, isoaêh jeks wl%uj;aj kd.ßl >k wmøjH neyer lsÍu by; 	

					     i|yka mdßißl m%Yak ;=fkka tllg ie,lsh hq;= odhl;ajhla olajhs' tu 	

					     mdßißl m%Yakh y÷kdf.k wl%uj;a f,i kd.ßl >k wmøjH neyer lsÍu 	

					     wod< mdßißl m%Yakhg odhl jkafka flfia oehs fláfhka i|yka lrkak'

	 md,khlska f;drj >k wmøjH neyer lsÍu ksid ks¾jdhq ;;a;aj hgf;a (02) 
nelaàßhdj, ls%hdldÍ;ajh (01) u.ska ^>k wmøjH ia:r w;r& óf;aka jdhqj 

(02) úYd, jYfhka ksmofõ' óf;aka hkq yß;d.dr jdhqjls' (01) th f.da,Sh 

WKqiqïlrKhg odhl fõ'(03)
							       9(b)(v): ,l=Kq 09

							     
		
9(b) : ,l=Kq 75)
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9 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

kj jk m%Yakh f;dardf.k we;s msßi 80%ls'  C 
fldgfia ridhk úoHdj m%Yak ;=fkka jeä u 

msßila f;arE m%Yakh fuh fõ' Bg ysñ ,l=Kq 

m%udKh 150ls'

bka	 00 - 37 	m%dka;rfha   	 34%la o

	 38 - 75 	m%dka;rfha   	 37%la o 

	 76 - 113 m%dka;rfha  	 25%la o

	 114 - 150 m%dka;rfha 	  4%la o

,l=Kq ,ndf.k we;'

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

msßi 4%la jk w;r" wfmaCIlhkaf.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 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

9 m%Yakfhys fldgia yd wkqfldgia

(a) (b)

³	 fuys wkqfldgia 10la we;s w;r" iuia; myiq;dj 50% muK fõ' myiq;dj 30%g wvq wkqfldgia 

.Kk 5ls' fuu m%Yakfha wmyiq u wkqfldgi ù we;af;a (b) (iv) jk w;r myiq u wkqfldgi ù 

we;af;a (b) (i) I h'

	 09 jk m%Yakfha (a) fldgfika ffioaOdka;slj fmdÿ lreKla ms<sn| úuid we;' fuys myiq;dj 

wju ù we;af;a (a) (ii) wkqfldgig h' ñka meyeÈ,s jkafka tla tla ld¾ñl ls%hdj,sfha § fhfok ;=,s; 

ridhksl iólrK yd ;;a;ajhka ,sùfï yelshdj ≥ÿ¾j, nj h' 

	 úIh lreKq wOHhkh lsÍfï§ úIh iSudj ;=< ld¾ólrKhg wod< iólrK yd wjYH ;;a;aj 

ms<sn|j isiqkaf.a wjOdkh fhduq l< hq;= h'

ndysr mßirfha isÿjk fjkiaùï yd ridhk úoHdj w;r we;s wka;¾ iïnkaO;djh jgyd .ekSug 

isiqka wfmdfydi;a ùu id¾:l ms<s;=rla f.dkq lr .ekSug ndOdjla ù we;s nj fmfka'	

III
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(b) (i) (III) Rcq ir, m%Yakhla jqjo tys wvq id¾:l;ajh isiqkaf.a iajNdúl ls%hdj,s ms<sn|j we;s oekqu wvq 

nj fmkakqï lrhs'

(b) (iii) fldgfiys mdßißl .eg¨j,g odhl jk ld¾ñl ls%hdj,sh ms<sn| úuid we;' fujeks m%Yakj,g 

ms<s;=re ,sùfï § tla tla fldgig wod< ms<s;=re meyeÈ,sj" fjk fjku ,shd oelaùu i|yd isiqka mqyqKq 

l< hq;= h'

(b) fldgfiys wvqu myiq;dj ù we;af;a (b) (iv) jk w;r" tys myiq;dj 10%ls' c,hg iy mig khsg%cka 

ixfhda. tl;= ùug ie,lsh hq;= wkaoñka odhl jk m%Odk ld¾ñl ls%hdj,s y÷kd.ekSfï ÿ¾j,;djh Bg 

fya;=j ù we;' wjidk tallh u; mokï ù we;s fuu m%Yakfha wvq id¾:l;ajhg fya;=j tu tallh yd 

iïnkaO oekqu yd thg we;s Wkkaÿj isiqka ;=< wju ùuhs'
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10 jk m%Yakh

10	 (a)	 (i)	 TiCl3 hkq ,d oï meye;s >khls' c,fhys § A yd B kï TiCl3ys ic,kh jQ úfYaI  

			   folla  iEfohs'  A iy B hkq H2O yd Cl- ,s.k wvx.= wIag;,Sh cHdñ;shla iys;  

			   ghsfÜkshïys ix.; ixfhda. fõ' A yd B fjka lr tajdfhys mrudKql ixhq;s ks¾Kh  

			   lrk ,§' my; i|yka ls%hdms<sfj, Ndú; lr ixfhda. ;jÿrg;a úYaf,aIKh lrk ,§'

			   A ys úYaf,aIKh

	 A ys 0.20mol dm-3 ødjKhlska 50.00cm3 g jeämqr AgNO3(aq) tla l< úg  

;kql wefudakshd ys ødjH iqÿ meye;s wjlafIamhla ,enqKs' wjlafIamh fidaod" 

Wÿkl fõÆ úg ^ksh; ialkaOhla ,efnk ;=re& ialkaOh 4.305g úh'

			   B ys úYaf,aIKh

			   B ys 0.30mol dm-3 ødjKhlska 50.00cm3 jeämqr AgNO3(aq) tla l< úg A  ys 

			   úYaf,aIKfha  § ,enqKq iqÿ wjlafIamh u ,enqKs' wjlafIamh fidaod" Wÿkl fõÆ 	

			   úg ^ksh; ialkaOhla ,efnk ;=re& ,enqKq ialkaOh o 4.305 g úh'

			   (H= 1,0 = 16, Cl = 35.5, Ti = 48, Ag = 108)
			   I. 	 A yd B ys oS ghsfÜkshï ys bf,lafg%dksl úkHdih ,shkak'

			   II. 	 A yd B ys jHqy wfmdaykh lrkak'

			   III. 	 A yd B ys IUPAC kï fokak'

		

			   »	 1s22s22p63s23p64s03d1 fyda 1s22s22p63s23p63d1			   (02)	

			   fyda [Ar]3d14s0 ^fï jir i|yd muKs&

			   igyk( A yd Bj, TlaislrK wjia:dj tlu fõ'

				    (II) Ays jHqyh

				    iqÿ wjlafIamh AgCl fõ' ^idfmaCIl ujq,sl ialkaOh = 143.5)	 (02)	
		

				  
ødjKfha A ujq, ixLHdj =           × 50.00 = 0.010 0.20

1000 	 (02)
				    wjlafIamfhys 4.305g j, we;s AgCl ujq, ixLHdj =   4.305

  143.5
= 0.03  	 (02)

				  
				    tuksid" Ays whksl laf,darhsâ ;=kla wvx.= fõ'(3Cl-)	 (02)
				    tuksid" ix.; f.da,fhys wdfrdamkh$ ixlS¾K whkfha +3 úh hq;= h'	 (02)
				    Ti whkfhys Tlaislrk wjia:dj +3	 (02)
				    tuksid" WodiSk ,s.k muKla Tig ix.; fõ'	 (02)	

	 ixlS¾K ixfhda.hg wYag;,Sh cHdñ;shla we;s ksid ,s.k yhla ^tal o;a;& ix.; 	

	 úh hq;=h'	 (02)	
	

				    Ays jHqyh       [Ti(H2O)6]Cl3
					     (07)
				    Bys jHqyh

		

					   

				  
wjlafIamfhys 4.305 g j, we;s AgCl ujq, ixLHdj                           (02)= 4.305

143.5
= 0.03

				    tuksid" Bys whksl laf,darhsâ folla ^2Cl-& wvx.= fõ'	 (02)
				    tuksid" ix.; f.da,fhys wdfrdamkh $ ixlS¾K whkfha +2 fõ	 (02)

=
øjKfha B ujq, ixLHdj                                                       (02)

0.30
1000 × 50.00 = 0.015
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		  Ti whkfhys wdfrdamkh +3 ksid tla whkhla Cl- ixlS¾Kfhys we;s Ti iu. ix.; 

úh hq;=h'	 (02)
		  ixlS¾Khg wYaG;,Sh cHdñ;shla we;s ksid Ti iu. ^tal o;a;& ,s.k yhla ix.; úh 

hq;=h	 (02)	

		  Bys jHqyh       [Ti(OH2)5Cl]Cl2  fyda [TiCl(OH2)5]Cl2	 (07)
		
		  igyk( H2O / OH2 ms<s.kq ,efí

		  (lll) A - hexaaquatitanium (lll) chloride	 (03)
		  B - pentaaquachloridotitanium (lll) chloride	 (03)
			   10(a)(i): ,l=Kq 50

	 (iii)	 X,Y yd Z hkq M (ll) f,day whkfhys ix.; ixfhda. fõ' tajdg ;,Sh iup;=ri%dldr 

cHdñ;shla we;' X WodiSk ixfhda.hls' Y ys c,Sh ødjKhlg BaCl2(aq) tla l< úg 

;kql wï,j, wødjH iqÿ meye;s wjlafIamhla ,efí' c,Sh ødjKfha § Z whk ;=kla 

,nd fohs'

		  my; § we;s ,ehsia;=fjka iqÿiq úfYaI f;dard .ksñka X,Y yd Z ys jHQy ,shkak'

		  	 K+, NH3, CN-, SO4
2-

	 	 X:	 [M(CN)2(NH3)2] fyda [M(NH3)2(CN)2]		  (08)
		  Y:	 [M(NH3)4]SO4	 (08)
		  X:	 K2[M(CN)4] fyda 2K+[M(CN4)]2- 	 fyda 	 [M(NH3)4](CN)2
			   fyda [M(CN)](NH3)3]2SO4	 fyda 	 [M(NH3)3](CN)2SO4
			   fyda K[M(CN)](NH3)3]SO4 	 fyda 	 K[M(NH3)3(CN)]SO4	 (09)
				    		  10(a)(ii): ,l=Kq 25

					     	
		
10(a) : ,l=Kq 75

	 (b)	

			   	
		  by; rEm igyfka fmkajd we;s mßÈ úoaHq;a ridhksl fldaIhla idod we;'

		  my; o;a; imhd we;'

			 

Ag(s), AgCl(s)  Cl-(aq)        E0 = 0.22V
Hg(l)  Hg2Cl2(s)  Cl-(aq)     E0 = 0.27V 

	

		
(i)	 by; fldaIfhys TlaisyrK w¾O m%;sl%shdj ,shkak'

			   TlaisyrK w¾O m%;sl%shdj

		  	 Hg2Cl2(s) + 2e       2Hg(l) + 2Cl-(aq) 		  (05)

		  (ii)	by; fldaIfhys TlaislrK w¾O m%;sl%shdj ,shkak'

			   TlaislrK w¾O m%;sl%shdj

		  	 Ag(s) +Cl-(aq)        AgCl(s) + e 			   (05)
		  (iii)	fldaI m%;sl%shdj f.dvk.kak'

			   fldaI m%;sls%hdj 		  	
Hg2Cl2 (s) +2Ag(s)        2AgCl(s) + 2Hg(l)	 	            (10)	
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		  (iv)	§ we;s E0 w.hhka Ndú;fhka fldaIfhys úoaHq;a .dul n,h .Kkh lrkak'

			   fldaIfhys ú'.d'n,h

			   Ecell = E0
Hg/Hg2Cl2 - E

0
Ag/AgCl

			            = 0.27V- 0.22V			   (04+01)
			            = 0.05V			   (04+01)
			 
		  (v)	by; úoaHq;a ridhksl fldaIfha iïu; ,sÅ; ksrEmKh fokak'

			   Cell notation
			    
			 

Ag(s)  AgCl(s) Cl-(aq,1.0mol dm-3)   Hg2Cl2(s)  Hg(l)    fyda

Ag(s), AgCl(s) Cl-(aq,1.0mol dm-3)   Hg2Cl2(s), Hg(l) 	 (10)
		  igyk( Pt ,shd we;akï ,l=Kq wvq fkdlrkak'

			   (i) isg (v)" olajd fldgia i|yd fN!;sl ;;a;aj ,sùu wjYH fõ'

	 (vi)	 by; úoaHq;a ridhksl fldaIfhys úoHq;a .dul n,h laf,darhsv whk idkaøKh u; 	

		   r|dmj;S o@ Tnf.a ms<s;=r i|yd fya;=j$fya;= olajkak'

		

		   fldaIfhys úNjh laf,darhsâ whk idkaøKh u; r|d fkdmj;S' fldaI m%;sl%shdfjys 	

		   laf,darhsâ whk idkaøKh wvx.= fkdfõ'		 (05+05)

	 (vii) fldaIfhka 0.10A jQ Odrdjla úkdä 60l ld,hla ;=< § ,nd .;a úg Ag(s) +  
		   AgCl(s) ialkaOfhys isÿ jQ fjki .Kkh lrkak'

	  0.10A jk Odrdjla úkdä 60la ;=< ,nd.kakd ,§'

	  fldaIh yryd .uka l< wdfrdamk m%udKh = 0.10A × 60 min × 60s min-1

		  = 360 C	 (04+01)
	
	  jïmi bf,lafg%davfhys bf,lafg%dav m%;sl%shdj Ag(s) + Cl-(aq)         AgCl(s).

	  fldaIh ;=<ska .uka lrk iEu bf,lafg%dakhla i|ydu" tla Ag mrudKqjla Cl- iu. 	

	  iïnkaO ù AgCl(s) ksmojhs'

	 = 35.5g mol-1 360C / 96500C mol-	 (04+01)
	 = 0.132g	 (04+01)

(viii)  by; (vii) ys Odrdj ,nd .;a miq ødjKfhys laf,darhsâ whk idkaøKh l=ula 	

	   úh yels o@

	   laf,darhsâ whk idkaøkh fjkia fkdfõ fyda laf,darhsâ whk idkaøKh = 1.0 mol dm-3

		  (10)

		
		
10(b) : ,l=Kq 75 	
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10 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK" ks.uk yd fhdackd (

oy jk m%Yakh 54%la muK msßila f;dardf.k 

we;' fuu m%Yakhg ysñ ,l=Kq 150ls'

bka	 00 - 37 	m%dka;rfha   	 83%la o
	 38 - 75 	m%dka;rfha   	 11%la o 
	 76 - 113 m%dka;rfha  	 4%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 

msßi 2%la jk w;r" wfmaCIlhkaf.ka 83%la u 

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

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

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

 

10 m%Yakfhys fldgia yd wkqfldgia

³	 10 jk m%Yakfha wkqfldgia 12la we;s w;r" iuia; myiq;dj 20%ls' tu myiq;djg jvd wvq 

wkqfldgia .Kk 8ls' ridhk úoHdj II m;%fha ÿIalr;djh jeäu m%Yakh fuh fõ' fuu m%Yakfha wmyiq 

u wkqfldgi ù we;af;a  (a) (ii) jk w;r tys myiq;dj 03%ls' myiq u wkqfldgi ù we;af;a (b) (iv) 
jk w;r tys myiq;dj 74%ls'

fuys (a) fldgi d f.dkqfõ ridhkh ms<sn| j úuid we;' fuu fldgi wkqfldgia 4lska iukaú; 

fõ' 

(a) fldgfia wvq myiq;djhg fya;= ù we;af;a ixlS¾K whk yd ixlS¾Kj,g fkdne÷kq whk y÷kd 

.ekSfï oekqu m%udKj;a fkdùuhs' idudkH iy wldnksl ridhkfha y÷kd .ekSfï mÍCIKj,g ms<s;=re 

fokafka ksoyia$ixlS¾Khg fkdne÷kq wekdhk iuÕ nj isiqkag jgyd .; hq;= hs'

(b)(i),(ii),(iii) fldgiska úuid we;af;a bf,lafg%dav iu;=,s;hla ms<sn|jhs' bf,lafg%dav iu;=,s;fha uQ,sl 

ixl,amhla jkafka bf,lafg%dav úNjhhs' fuu úNj weiqßka wefkdavh yd lef;davh y÷kd .ekSu;a" tajd 

wi, isÿjk w¾O m%;sls%hd ,sùfï yelshdj m%.=K lsÍu;a wksjd¾h fõ' ;=,s; iólrK iy fN!;sl ;;aj 

i|yka lsÍuo w;HjYH fõ'
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fldaIhla iïu; wxlkfhka ksrEmkh lsÍfï §     u.ska ,jK fla;=j ksrEmkh flf¾' ,jk fla;=jla 

fkdue;s fldaIo mj;sk w;r 10(b) u.ska tjeks fldaIhla ksrEmkh fõ' (b) ys (v) fldgiska fldaIh 

iïu; ,sÅ; ksrEmkh úuid we;' tys ,jK fla;=jla fkdfhfok neúka iïu; wxlkh ;=<    fh§u 

isÿ fkdl< hq;=h' isiqka ,jK fya;=jla ksrEmKh lsÍu wvq myiq;djhg fya;= ù ;snqKs'

(b) (vii) ys Odrdj ,nd .;a miq laf,darhsâ whk idkaøKfha fjkiaùu ms<sn|j úuiSula lr we;' fuys 

fldaI m%;sls%shdjg laf,darhsâ whk iyNd.S fkdjk ksid tu whk idkaøKh fjkia fkdjk nj isiqka 

wjfndaO lr f.k ;sìh hq;= h'
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2.2.4   II m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ksÍCIK (
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III fldgi 

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

3.1. ms<s;=re iemhSfï § ie,ls,su;a úh hq;= lreKq (

fmdÿ≥ Wmfoia (

*	 § we;s lshùï ld,h ;=< § m%Yak m;%fha we;s uQ,sl Wmfoia lshjd" fyd¢ka f;areï .;  

hq;=hs' tkï tla tla  fldgiska fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk 

m%Yak wksjd¾h 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'

*	 I m;%fha m%Yakj,g ms<s;=re iemhSfï § jvd;a ksjerÈ tla ms<s;=rla f;dard .; hq;= h' 

	 ;j o meyeÈ,s j tla l;sr ,l=Kla muKla fhÈh hq;= h'

*	 II  m;%fha m%Yakj,g ms<s;=re iemhSfï § iEu m%Odk m%Yakhla u w¨;a msgqjlska wdrïN l< 

hq;= h'

*	 ksjerÈ yd meyeÈ,s w;a wl=rej,ska ms<s;=re ,súh hq;= h'

*	 whÿïlref.a úNd. wxlh ieu msgqjl u wod< ia:dkfha ,súh hq;= h'

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

*	 ksYaÑ; flá ms<s;=re ,sùug wjYH wjia:dj, § §¾> úia;r we;=<;a fkdlsÍu fuka u 

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

*	 m%Yakh wid we;s wdldrh wkqj ;¾ldkql+, j yd úYaf,aIKd;aul j lreKq bÈßm;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 wod< b,lal .; ms<s;=r muKla ,súh hq;= h'

*	 .eg¨j,g ms<s;=re iemhSfï § we;s ld,h ksis mßÈ l<ukdlrKh lr .ekSug j.n,d 

.; hq;= h'

*	 ms<s;=re ,sùfï § r;= iy fld< mdg mEka Ndú; lsÍfuka je<lsh hq;= h'

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

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

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

ÿIalr;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'

*	 rpkd m%Yakj,§ ridhk úoHdfõ § lreKq ixCIsma;j"ixl,am u; msysgd yels;dla fláfhka 

ms<s;=re iemhSu ld, l<uKdlrKhg fukau jeä ,l=Kq ,nd .ekSugo fya;= jkq we;'
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úfYaI Wmfoia (

*	 ridhk iólrK ,súh hq;= wjia:dj, § iEuúg u tajd ;=,s; lr ±laúh hq;= h' 

	
*	 fN!;sl ridkfha § ,súh hq;= wjia:dj, § ieuúg u tajd ;=,s; ridhk iólrK  

	 ,sùfï § m%;sls%hd yd m%;sM, j, fN!;sl ;;a;aj i|yka l< hq;=h'

*	 ridhksl .Kkh lsÍïj, § iafgdhslsfhdañ;sl ix.=Klh ms<sn| j ie,ls,su;a úh hq;=h' 

*	 fN!;sl ridhkfha .eg¨ úi£fï § iQ;% Ndú;d lrkafka kï" tla tla fN!;sl rdYshg 	

	 wod< w.hka tall iu.ska wdfoaY l< hq;=hs' tfy;a fidhkq ,nk fN!;sl rdYsfha  

	 tall i|yka fkdl< hq;=hs' 

*	 ¨úia jHQy iy iïm%hqla; jHQy we£fï § tlir bf,lafg%dak hq., yd wdfrdamKh  

	 ksjerÈ 	j ±laúh hq;= h'

*	 ldnksl hdka;%Kj, § ksjerÈ l%ufõoh wkq.ukh l< hq;=hs' 
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	 3'2'	 bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

*	 m%dfhda.sl ls%hdldrlï wdY%fhka úuik ,o .eg¨j,g isiqka ms<s;=re iemhSu idudkHfhka 

≥	 ÿ¾j, h' fï fya;=fjka bf.kqï-b.ekaùï ls%hdj,sfha § isiqka m%dfhda.sl ls%hdldrlïj, 

	 fhoùu;a ta wdY%s; j wNHdij, fhoùu;a jvd fhda.H nj wjOdrKh flf¾'    

*	 kj úIh ks¾foaYhg w¨;ska tl;= jQ úIh fldgia flfrys o isiqkaf.a wjOdkh fhduq  

	 lrúh hq;= h' tkï lafjdkagkSlrKh" tkafg%dmsh yd .síia Yla;sh jeks kj úIh lreKq  

	 yd wod< isoaOdka; ;yjqre jk fia wNHdij, fhoúh hq;= h'    

*	 ridhksl úoHdj hgf;a m%dfhda.sl ls%hdldrlï yd mÍCIK ie,iqï lr we;af;a yiqre 

	 fl!Y,Hh j¾Okh lr .ekSug muKla fkdj" m%dfhda.slj ,nd .kakd ksÍCIK mdGdxl  

		 mka;s ldurfha § W.;a isoaOdka; iu. iïnkaO lr wod< ks.ukj,g t<öug we;s  

	 yelshdjka o j¾Okh lr .ekSu i|yd h' fïksid m%dfhda.sl mÍCIK i|yd jeä 			

	 wjOdkhla fhduq lsÍug isiqka fuka u .=rejreka o lghq;= l< hq;=  h' 

*	 l%udkql+, fm<.eiaulg wkqj b.ekafjk" úfYaIfhka ldnksl ridhkh jeks úIh 

fldgia  wOHhkfha § ks¾udKd;aul j flá igyka ieliSug;a" ta weiqßka ks¾udKd;aul 

wNHdij, isiqka fhoùug;a wjOdkh fhduq l< hq;= h' 

*	 ldnksl ridhksl m%;sls%hdj,g wod< hdka;%K ,shd ±laùfï § bf,lafg%dak ixl%uKh B;, 

u.ska ksjerÈ j ksrEmKh lsÍfï ksmqK;dj" § we;s m%;sls%hdjlg wod< m%;sls%hd hdka;%Kh 

l=ula±hs ;SrKh lsÍfï ksmqK;dj" úIh ks¾foaYhg wod< j YsIHhd ;=< j¾Okh úh hq;= 

w;r tu hka;%K wod< fjk;a wjia:djla i|yd ksjerÈ j fh§fï ksmqK;dj j¾Okh 

lsÍug iqÿiq Wml%u fhdod .; hq;= h' 

*	 ridhk úoHd úIh ks¾foaYfha tall fndfyda ÿrg tlsfkl yd iïnkaO fõ' fï ksid 

lsishï tallhla wOHhkh lsÍfuka miq tys iuia;h ms<sn| ixl,amhla idrdxYhla f,i 

isiqka ;=< j¾Okh úh hq;= h' 

*	 ridhk úoHd úIh fldgia yd ixl,am ksjerÈ j wjfndaO lr.;a; o iq¿Ω lsrSfï § olajk 

ÿ¾j,;d fya;=fjka wjika m%;sM,h wid¾:lùï o iq,N lreKls' fï ksid idudkH fm< 

b;d fyd| m%;sM, iys; isiqkaf.a mjd .Ks; ±kqu j¾Okh lrùfï wjYH;djhlaa olakg 

,efí' .Kkh lsÍfï §" iqΩ¿ lsÍfï myiq yd flá l%u Ndú; lsÍu yd ,>q.Kl fmd;a 

Ndú;hg yqre lsÍu wdÈh fhdod.; yels h'

*	 bf.kqï-b.ekaùï ls%hdj,sfha § úIh lreKq foaYkhla f,i bÈßm;a lsÍu fjkqjg isiqka 

iu. idlÉPd ud¾.fhka bÈßm;a lsÍu jeo.;a h' tu úIh lreKq m%dfhda.sl j Ndú; lrk 

wdldrh;a iudk wjia:djkag fh§fuka .eg¨ úiok wdldrh;a ms<sn| mqyqKqjla isiqkag 

,nd Èh hq;= h' 
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*	 úIh lreKq úYaf,aIKh lsÍfuka yd ixiaf,aIKh lsÍfuka .eg¨ úi|k wdldrh ms<sn| 

mqyqKqjla ,nd §u iqÿiq h'

*	 úfYaIfhka úIh ks¾foaYfha wjika tallj, idOk uÜgu idfmaCI j wvq neúka" úIh 

ks¾foaYh wdjrKh lsÍfï § fuka u bf.kqï-b.ekaùï ls%hdj,sfha § o ta ms<sn| jeä 

wjOdkhla fhduq lsÍu wjYH fõ'

*	 .eg¨ úi£fï § ksjerÈ l%ufõoh wkq.ukh lrñka wNHdi isÿ l< hq;= h' tkï .eg¨j 

m<uqj wOHhkh lr" § we;s o;a; fhdod .ksñka wjidk ms<s;=r ,nd .ekSug Ndú; l< hq;= 

ud¾.h ms<sn| wjOdrKh l< hq;=hs' 

*	 úIh ks¾foaYfha wjika tallj, idOk uÜgu idfmaCI j wvq neúka" ta ms<sn| j jeä 

wjOdkhla fhduq jk mßÈ wod< bf.kqï - be.ekaùï ls%hdj,sh ilia lr .; hq;=h' 

 *	 bf.kqï-b.ekaùï ls%hdj,sh i|yd kùk ;dCIKh fhdod .; hq;= w;r" wka;¾cd,h 

Ndú;fhka m%dfhda.sl úIh lreKq b;d fyd¢ka wOHhkh lsÍug wjia:dj i,id Èh hq;= h'

*	 mdi,a mdol we.hSï hgf;a isÿlrk jHdmD;s lsÍfï úIhg wod< lreKq flfrys wjOdkh 

fhduq l< hq;=hs' 
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