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ye`†kaùu 

 wOHhk fmd≥ iy;sl m;% Wiia fm< úNd.h" Y%S ,xldfõ fcHIaG oaú;Shsl 
wOHdmkfha wjidk iy;sllrK úNd.hhs' fcHIaG oaú;Shsl wOHdmkh wjidkfha 
isiqkaf.a idOk uÜgu iy;sl ls¯u fuu úNd.fha m%Odk wruqK jqj o cd;sl 
úYajúoHd,j,g" fjk;a Wiia wOHdmk yd jD;a;Sh mqyqKq wdh;kj,g fuka u 
cd;sl wOHdmk úoHdmSGj,g iq≥iaika f;dard .ekSu o fuu úNd.fha m%;sM, u; is≥ 
flfrk neúka idOk m¯CIKhla jYfhka fukau f;a¯fï m¯CIKhla jYfhka o  
w'fmd'i'^W'fm<& úNd.h" b;d jeo.;a ;;a;ajhla Wiq,hs' tfukau ;D;Shsl uÜgfï /lshd 
i|yd o m%fõY iq≥iqlï iy;sl flfrk úNd.hla jYfhka fuh ms<s.efka' 2018 jr®Ifha ° 
fuu úNd.h i|yd 218,191la mdi,a wfmalaIlfhda o 48,920la fm!oa.,sl wfmalaIlfhda o  
fmkS isáhy' 

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

 w'fmd'i'^W'fm<& ridhk úoHdj úIhfhys úIh wNsu;dr®: yd úIh idOkh 
ms<sn| f;dr;=re fuu jdr®;dfõ I fldgfiys wvx.= fõ' ta hgf;a úIhh i|yd fmkS 
isá wfmalaIlhka ixLHdj" Tjqka fY%a◊ ,ndf.k we;s wdldrh" †ia;%sla uÜgñka mdi,a 
wfmalaIlhka fY%a◊ ,ndf.k we;s wdldrh" mka;s m%dka;r wkqj ,l=Kq jHdma;sh hk 
úIh idOkh ms<sn| ixLHdkuh f;dr;=re o ridhk úoHdj úIhfha I yd II m;%j, m%Yak 
f;dardf.k we;s wdldrh yd tu m%Yakj,g yd tu tla tla m%Yakfhys fldgiaj,g ,l=Kq 
,ndf.k we;s wdldrh iúia;rd;aul j ±lafjk úIh idOkh ms<sn| úYaf,aIKhla o 
wka;r®.; fõ' w'fmd'i'^W'fm<& 2018 úNd.fha ridhk úoHdj úIhfhys I yd II m%Yak m;%j, 
m%Yak yd tu m%Yakj,g wfmalaIlhka ms<s;=re iemhSu ms<sn| f;dr;=re fuu jdr®;dfõ 
II fldgfiys wvx.= fõ' ta hgf;a I yd II m%Yak m;%j, m%Yak i|yd wfmaCIs; ms<s;=re" 
,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd ixjr®Okd;aul fhdackd 
wka;r®.; fõ'

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

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

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

 fuu jdr®;dj ieliSu i|yd wjYH f;dr;=re iemhQ m%Odk" w;sfr®l m%Odk 
m¯CIljrekag yd iyldr m¯CIljrekag;a" Wkka≥fjka yd il%sh j ∞hl jQ ieliqï lñgq 
idud‚lhskag;a" j.lSfuka lghq;= l< Y%S ,xld úNd. fomdr®;fïka;=fõ ks,Od¯kag iy  
ldr®h uKav,hg;a udf.a yDohdx.u ia;+;sh m< lrñ'  

   

                 î' ik;a mQ‚;  
                    úNd. flduid˙ia ckrd,a 
2020 uehs 28
mr®fhaIK yd ixjr®Ok YdLdj
cd;sl we.hSï yd m¯laIK fiajdj  
YS% ,xld úNd. fomdr®;fïka;=j
me,j;a;" n;a;ruq,a,'  
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I   fldgi

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

 1.1 úIh wNsu;dr®:  
 

fuu mdGud,dj ye≤¯fuka YsIHhd"

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

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

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

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

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

rduqj ms<sn| ±kqu ,nd .kshs'  

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

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

 keUqre fjhs' 

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

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

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

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

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

wjfndaO lr .kshs'  

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

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

w;am;a lr .kshs' 

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

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

lr .kshs'
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1.2  úIh idOkh ms<sn| ixLHdkuh f;dr;=re
 
 1.2.1 úIh i|yd fmkS isá wfmalaIlhka ixLHdj 

 

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

isxy, 50,498 13,934 64,432

fou< 9,317 1,825 11,142

bx.%Sis 2,449 650 25,149

tl;=j  62,264  16,409  78,673 

    j.=j 1  

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

 fY%a◊h
mdi,a wfmalaIlhka 

fm!oa.,sl 
wfmalaIlhka tl;=j m%;sY;h

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

A  4,648 7.46  1,275 7.77  5,923 7.53

B  5,871 9.43  1,797 10.95  7,668 9.75

C  12,473 20.03  3,470 21.15  15,943 20.26

S  20,213 32.46  5,312 32.37  25,525 32.44

F  19,059 30.61  4,555 27.76  23,614 30.02

tl;=j  62,264 100.00  16,409 100.00  78,673 100.00

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

†ia;%slalh
fmkS 
isá 

ixLHdj 

úYsIag 
iïudk 

idur®:Hh 
(A) ,enQ 

wê iïudk 
idur®:Hh 
(B) ,enQ 

iïudk  
idur®:Hh 
(C) ,enQ 

idudkH  
idur®:Hh 
(S) ,enQ 

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

wiu;a          
(F)                  

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

1'  fld<U 5836 659 11.29 650 11.14 1208 20.70 1740 29.81 4257 72.94 1579 27.06

2'  .ïmy 3586 244 6.80 315 8.78 626 17.46 1143 31.87 2328 64.92 1258 35.08

3'  lΩ;r 2078 93 4.48 119 5.73 346 16.65 665 32.00 1223 58.85 855 41.15

4'  uykqjr 2762 144 5.21 185 6.70 521 18.86 861 31.17 1711 61.95 1051 38.05

5'  ud;f,a 671 20 2.98 29 4.32 100 14.90 239 35.62 388 57.82 283 42.18

6'  kqjrt<sh 753 21 2.79 50 6.64 113 15.01 219 29.08 403 53.52 350 46.48

7'  .d,a, 2726 167 6.13 196 7.19 532 19.52 997 36.57 1892 69.41 834 30.59

8'  ud;r 2060 138 6.70 143 6.94 342 16.60 663 32.18 1286 62.43 774 37.57

9'  yïnkaf;dg 1447 47 3.25 69 4.77 200 13.82 518 35.80 834 57.64 613 42.36

10' hdmkh 1454 175 12.04 156 10.73 300 20.63 413 28.40 1044 71.80 410 28.20

11' ls,sfkdÉÑ 191 8 4.19 18 9.42 36 18.85 59 30.89 121 63.35 70 36.65

12' ukakdru 169 8 4.73 13 7.69 33 19.53 59 34.91 113 66.86 56 33.14

13' jõkshdj 291 18 6.19 14 4.81 43 14.78 93 31.96 168 57.73 123 42.27

14' uq,;sõ 159 8 5.03 10 6.29 26 16.35 51 32.08 95 59.75 64 40.25

15' uvl,mqj 774 54 6.98 69 8.91 156 20.16 252 32.56 531 68.60 243 31.40

16' wïmdr 1098 37 3.37 55 5.01 172 15.66 388 35.34 652 59.38 446 40.62

17' ;%sl=Kdu,h 473 41 8.67 38 8.03 94 19.87 138 29.18 311 65.75 162 34.25

18' l=reKE., 2854 141 4.94 188 6.59 483 16.92 885 31.01 1697 59.46 1157 40.54

19' mq;a;,u 1080 54 5.00 97 8.98 198 18.33 361 33.43 710 65.74 370 34.26

20' wkqrdOmqrh 1293 46 3.56 60 4.64 153 11.83 394 30.47 653 50.50 640 49.50

21' fmdf<dkakrej 502 6 1.20 23 4.58 55 10.96 158 31.47 242 48.21 260 51.79

22' n≥,a, 1424 80 5.62 114 8.01 287 20.15 456 32.02 937 65.80 487 34.20

23' fudkrd., 645 8 1.24 42 6.51 102 15.81 210 32.56 362 56.12 283 43.88

24' r;akmqrh 1729 76 4.40 130 7.52 290 16.77 573 33.14 1069 61.83 660 38.17

25' lE.,a, 1670 58 3.47 84 5.03 237 14.19 544 32.57 923 55.27 747 44.73

iuia; †jhsk 37725 2351 6.23 2867 7.60 6653 17.64 12079 32.02 23950 63.49 13775 36.51

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

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

iuqÉÑ; 
ixLHd;h

iuqÉÑ; ixLHd; 
m%;sY;h 

91 - 100  145 0.18  78,673 100

81 - 90  2,428 3.09  78,528 99.82

71 - 80  6,146 7.81  76,100 96.72

61 - 70  8,489 10.79  69,954 88.91

51 - 60  11,032 14.02  61,465 78.12

41 - 50  14,406 18.31  50,433 64.10

31 - 40  15,415 19.59  36,027 45.79

21 - 30  13,682 17.39  20,612 26.20

11 - 20  6,643 8.44  6,930 8.80

01 - 10  287 0.36  287 0.36

 
j.=j 4 

by; j.=jg wkqj (

fuu úIhh i|yd ,l=Kq 21 - 30 w;r ,l=Kq ,nd.;a ixLHdj 13,682ls' th m%;sY;hla 

jYfhka 17.39%ls' ,l=Kq 30 fyda Bg wvqfjka ,l=Kq ,nd we;s ixLHdj 20,612la jk w;r" 

th m%;sY;hla jYfhka 26.20%ls'  
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1.3  úIh idOkh ms<sn| úYaf,aIKh 

        1.3.1  I m%Yak m;%h i|yd idOkh
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1.3.2  II  m%Yak m;%fhys m%Yak f;dardf.k we;s wdldrh

1 - 4 olajd m%Yak wksjdr®h jqj;a" 1 m%Yakhg 

3%l m%%;sY;hl=;a" 2" 3 yd 4 m%%Yakj,g 4%l 

m%%;sY;hl=;a ms<s;=re imhd ke;'

B yd C fldgiaj, 5 isg 10 f;la we;s 

m%Yakj,ska jeä u ms˙ila 9 jk m%Yakh 

f;dard f.k we;s w;r" tys m%;sY;h 75%la 

fõ' wvq u ms˙ila f;dard f.k we;af;a 6 jk 
m%Yakhhs' tys m%;sY;h 45%la fõ'

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

m%Yak wxlh
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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 ˚  m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

     2'1'1   ˚  m%YAk m;%fha  jHQyh

        

ld,h meh 02ls'      uqΩ ,l=Kq 100 ls'

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

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

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

* m%Yak ish,a,g u ms<s;=re iemhSu wfmaCIs; h'
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2.1.2   ˚  m%YAk m;%h
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2.1.3 I m%Yak m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 25. '''''''''  50. '''''''''

3

1

4

3

1

3

5

3

5

4

1 iy 5

5

2

3

5

1

4

5

5

2

4

1

3

1

3

4

1 iy 5

2

5

2

1

4

2

5

2

3

4

1

3

3

3

2

4

2

2

2

4

5

4

1

       ksjer† tla ms<s;=rlg ,l=Kq 02 ne.ska ,l=Kq 100ls'
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2.1.4 ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| ks¯CIK ^úIh fCIa;%h wkqj& (
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2.1.5   ˚ m%Yak m;%fha tla tla m%Yakfhys jrK f;dard we;s wdldrh - m%;sY; f,i  

m%Yak wxlh ksjer† jrKh 
tla tla jrKh f;dard we;s YsIH m%;sY;h

1 2 3 4 5 Missing 
1 4 5.9% 7.0% 13.3% 68.4% 5.2% 0.2%
2 1 iy 5 35.9% 18.2% 13.4% 5.8% 26.5% 0.2%
3 2 10.1% 78.6% 4.1% 3.4% 3.7% 0.1%
4 5 4.0% 7.2% 5.6% 11.1% 71.8% 0.2%
5 2 42.8% 47.7% 3.9% 4.0% 1.4% 0.2%
6 1 59.8% 11.6% 12.8% 9.2% 5.9% 0.7%
7 4 17.0% 10.0% 19.6% 48.1% 4.5% 0.8%
8 2 15.1% 54.9% 13.6% 6.2% 10.0% 0.2%
9 5 3.0% 3.1% 5.9% 7.5% 80.1% 0.4%
10 2 27.3% 29.0% 17.6% 11.6% 13.6% 0.8%
11 3 5.9% 10.2% 66.2% 7.0% 10.4% 0.4%
12 4 5.2% 10.8% 16.6% 54.9% 12.2% 0.4%
13 1 54.8% 6.8% 6.3% 18.8% 13.0% 0.3%
14 3 24.5% 35.3% 21.4% 14.1% 4.1% 0.6%
15 3 2.3% 17.2% 37.2% 32.9% 9.8% 0.6%
16 3 8.8% 11.2% 50.9% 12.4% 16.1% 0.6%
17 2 26.6% 29.6% 20.4% 15.8% 6.8% 0.8%
18 4 6.7% 15.1% 6.2% 64.1% 7.6% 0.3%
19 2 16.5% 50.9% 14.5% 9.6% 7.5% 1.0%
20 2 5.9% 74.4% 7.9% 5.3% 6.0% 0.4%
21 2 7.3% 46.3% 11.2% 3.7% 30.6% 0.8%
22 4 12.7% 6.7% 14.2% 59.3% 6.6% 0.6%
23 5 9.2% 10.0% 19.3% 5.2% 55.4% 0.8%
24 4 7.1% 3.5% 16.4% 65.5% 7.0% 0.5%
25 1 31.6% 14.8% 16.4% 29.4% 7.0% 0.7%
26 3 15.7% 6.1% 64.0% 6.4% 7.3% 0.6%
27 1 57.0% 8.0% 14.9% 9.5% 9.9% 0.8%
28 4 7.8% 5.1% 10.0% 71.3% 5.6% 0.3%
29 3 7.3% 14.0% 49.0% 22.9% 6.4% 0.4%
30 1 40.0% 19.0% 14.5% 16.4% 9.2% 0.9%
31 3 12.2% 14.7% 29.2% 14.8% 28.6% 0.6%
32 5 2.8% 5.7% 2.3% 38.0% 50.9% 0.3%
33 3 9.7% 8.5% 23.4% 33.4% 24.4% 0.6%
34 5 8.9% 10.8% 14.3% 18.1% 47.3% 0.6%
35 4 3.1% 14.2% 9.2% 55.3% 17.5% 0.6%
36 1 iy 5 44.6% 12.1% 6.8% 8.7% 27.4% 0.4%
37 5 2.3% 15.0% 5.5% 12.9% 63.8% 0.4%
38 2 14.2% 31.7% 16.8% 10.6% 25.9% 0.7%
39 3 4.6% 8.5% 53.7% 11.9% 20.7% 0.5%
40 5 5.6% 13.4% 24.6% 13.8% 41.4% 1.2%
41 1 54.3% 17.0% 14.7% 10.0% 3.8% 0.3%
42 4 23.0% 15.8% 7.4% 48.2% 5.2% 0.3%
43 5 9.4% 5.5% 31.5% 6.5% 46.8% 0.2%
44 5 3.9% 4.7% 14.8% 5.4% 71.0% 0.2%
45 2 8.7% 55.7% 9.5% 22.4% 3.4% 0.4%
46 4 23.2% 36.5% 12.8% 21.9% 5.3% 0.4%
47 1 34.4% 31.9% 19.8% 8.8% 4.8% 0.3%
48 3 29.6% 26.8% 20.1% 15.9% 7.4% 0.1%
49 1 15.9% 18.5% 9.1% 46.8% 9.4% 0.3%
50 3 3.0% 8.4% 73.9% 4.8% 9.6% 0.2%

* tla tla m%Yakh hgf;a ksjer† 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   ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

m<uq m%Yak 30 w;frka m%Yak 5lg (10, 14, 15, 17 iy 25) ksjer† ms<s;=re iemhQ m%;sY;h 40% fyda Bg 

wvq h. 31 - 40 olajd m%Yak w;frka 40% fyda Bg wvq m%;sY;hla ksjer† ms<s;=re imhd we;s m%Yak .Kk 

03ls' (31, 33 iy 38)' 41 - 50 olajd m%Yak w;frka m%Yak 4lg (46, 47, 48 iy 49) ksjer† ms<s;=re iemhSfï 

m%;sY;h 40%g wvq h'                                                                                                                                              

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

my; ±lafõ'

úIh fCIa;%h uqΩ m%Yak ixLHdj 
myiq;dj 40% fyda Bg wvq

m%Yak wxlh m%Yak ixLHdj 

fN!;sl ridhkh 20 10, 14, 15, 17, 31, 38, 46, 
49 08

idudkH yd wldnksl ridhkh 14 - -

ldnksl ridhkh 11 25, 48 02

m˙ir yd lr®udka; ridhkh 05 33, 47 02

fN!;sl ridhkh úIh fCIa;%hg w∞< m%Yak 20 w;=frka m%Yak 8l u myiq;dj 40%g fyda Bg jvd 

wvq h' fN!;sl ridhkh fCIA;%hg w∞< .egÆ úi°fï ° tajdg w∞< uQ,Or®u fyda ixl,amj,g wu;rj 

;dr®lsl yelshdj" ridhksl iólrK i|yd iafgdhslsfhdñ;sl iïnkaO;d fh°u ms<sn| ie,ls,su;a 

ùu" ksjer† tall fhd∞ .ekSu yd ksjer† .◊; lr®u Ndú;h wjYH fõ' tneúka tu l=i,;djhka 

isiqka ;=< jr®Okh ls¯u bf.kqï-b.ekaùï ls%hdj,sh ;=< ° jeo.;a fõ' 

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

m%Yak fyd|ska lshjd w∞< úIh lreKq uekúka jgydf.k ms<s;=re ,sùu wmyiq jkúg ;r®l ls¯fuka 

f;drj u jer† jrKh f;a¯ug wfmaCIlhka fhduqùu tu m%Yakj, idOk uÜgu wvqùug fya;= ù we;' 

÷  5 jk m%Yakh i|yd ksjer† jrKh f,i (2) jk jrKh f;dard we;s m%;sY;h 47.7%ls' tfy;a 

idjoH jrKhla jk (1) jk jrKh o f;dard.;a m%;sY;h 42.8%ls' fuh wKqjl Æúia jHQyh yd 

iïnkaO fõ' jvd úoHq;a RK mrudKqj jk N u; RK wdfrdamKh mej;Su jvd ia:dhs jHQyh 

jk nj wfmaCIlhska jgyd .; hq;= h'

 ÷  10 jk m%Yakhg ms<s;=re ,nd .ekSu ms◊i ° we;s jrK 5ys fmd≥ rgdj y∫kd .; hq;= h' fuu 

jrK 5ys m%ldYk wkqj iuia; mSvkh i|yd P0
A , P0

B  yd Xg
A ys iïnkaO;djhla b†˙m;a lr we;' 

ix;Dma; jdIam mSvk weiqfrka jdhq l,dmfha ixhq;sh ^fu!, Nd.& i|yd m%ldYkhla ,nd .ekSug 

rW!,a kshuh wjYH fõ' m<uq jrKh u.ska iuia: mSvkh .Kkh l< fkdyels nj wjfndaO 

úh hqq;= h' thg fyaa;=j" tys we;af;aa ix;Dma; jdIam mSvk yd jdhq l,dmfha ujq, Nd. .=◊;hls' 

tjeks .=◊;hka (P0
A , Xg

A ) wdY%s; kshuhla ke;' ta weiq˙ka (3) jk jrKh ksjer† fkdjk nj 

isiqka ;yjqre l< hq;= h'
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 ksjer† ms<s;=r (2), (4) iy (5) wdY%%s; j nj wjfndaO úh hq;= h' tu jrK ;=fka fmd≥ rgdjla 

we;' ne¨ ne,aug tu iólrK ixlSr®K hehs fmkS .sh;a" iuia; mSvkh i|yd jQQ moh (P) 

ol=Kq me;a;g f.k hdu ksid moj, tl;=j tlla jQQ m%%ldYkhla ,efnk nj ±lsh hq;= h' 

 moaO;shl ujq, Nd.j, tl;=j tlg iudk fõ' ksjer† ms<s;=r (2) jk jrKh neúka th 

my; m˙† idOkh lr .; hq;=hs'        

P0
A XL

A     =   PA    --------- 1

tfiau jdhq kshu ̂ fvda,agkaf.a wdxYsl mSvk kshuh& wkqj iuia; mSvkh yd jdhq l,dmfha 

ixhq;sh wkqj PA i|yd my; m%ldYkh wjYH fõ'  

PT Xg
A     =   PA    --------- 2

fuys 1  iy 2  

øj l,dmfha A  ujq, Nd.h" XL
A    =    

PT Xg
A 

P0
A

 --------- 3

XL
B      = 

PT (1 – Xg
A )

P0
B

    --------- 4

øj l,dmfha A yd B muKla we;s ksid" 3  iy 4  w;r we;s iïnkaOh 

XL
A   +  XL

B  =  1

PT Xg
A 

P0
A

     +  
PT (1 – Xg

A ) 
P0

B

    =     1

PT  [ Xg
A

P0
A

    +   

(1 – Xg
A ) 

P0
B

 ]   =     1

[ Xg
A

P0
A

    +   

(1 – Xg
A ) 

P0
B

 ]   =     
1

PT 

fuh ;j≥rg;a my; ms<s;=r i|yd my; m˙† jHq;amkakj ±laúh yels h' 

rW!,a kshuh iy fvda,agkaf.a wdxYsl mSvk kshuh wdYs%; fh§ï ksjerÈ ms<s;=r ^02& lrd 

fhduq lrjhs'

[ Xg
A

P0
A

     +  
1

P0
B

  – 
Xg

A

P0
B

]   =     1

PT 

[ Xg
A

P0
A

    –  
Xg

A

P0
B

]  + 
1

P0
B

  =     1

P T

[ 1

P0
A

   –   
1

P0
B

]  Xg
A     + 

1

P0
B

   =     1

PT 
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÷  14 jk m%Yakh i|yd ksjer† jrKh (3) f;dard.;a m%;sY;h 21.4%ls' idjoH (2) jk jrKh  

f;dard.;a wfmaCIl m%;sY;h 35.3%ls' t ld,hlg miq uqΩ mSvkhu ie,lSfï ° m%;sls%hd l< 

m%udKh .Kkh ls¯u i|yd fkdi,ld we;' 

P = CRT ksid  

C = P 
RT 

 

∴ C ∝ P  

moaO;sfha wdrïNl idkaøKh ∝ P 

uQQ,sl m%%;sls%%hdjla ksid wdrïNl iS>%%;djh R ∝ P0
2   --------- 1

   2A(g)        B(g)

wdrïNl       P0

 t ld,hlg miq   P0 –  Px           Px / 2

∴ Px =  2 (P0 – Pt )       wdrïNl iS>%%;djfhka 50% jk úg A ys wdxYsl mSvkh PA kï"    

PA =  P0 – Px  = P0  – 2(P0 – Pt ) = 2Pt – P0

∴       R/2 ∝ PA
2

 R/2 ∝ (2 Pt – P0 )
2   --------- 2

1    /  2  

2 = 
P0

2

[2Pt– P0]2
   --------- 3

fuh m%;sixúOdkh ls¯fuka Pt  ⁄  P0 i|yd ksjer† ms<s;=r (3)ys m%ldYkh jHq;amkak l< yels h' 

÷  15 jk m%Yakfhys myiq;dj 37%ls' kuq;a wfmaCIlhka 32.9%la idjoH jrKh jk (4) f;dard 

;snq◊' HA yd HB ≥n, wï, folla nj;a fmd≥ whkhla f,i H3O
+ mj;sk nj;a isiqka ±k 

isàu jeo.;a fõ'



- 28 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2018

HA(aq) + H2O(l)      H3O
+(aq) + A¯(aq) 

HB(aq) + H2O(l)      H3O
+(aq) + B¯(aq) 

Ka  =  [H3O
+(aq)] [A¯(aq)] / [HA(aq)] .............(1)

Ka′  =  [H3O
+(aq)] [B¯(aq)] / [HB(aq)] .............(2)

iu;=,s;;d folu i|yd [H3O
+] fmd≥ fõ'  

(1)/(2)

Ka / Ka′  =  [A¯(aq)]/[B¯(aq)] . [HB(aq)] / [HA(aq)] 

[A¯(aq)]/[B¯(aq)]  =   Ka / Ka′ . [HA(aq)] /  [HB(aq)] 

log { [A¯(aq)]/[B¯(aq)] }  =  log ( Ka / Ka′) + log {[HA(aq)] / [HB(aq)]} 

HA, HB j, pKa w.hhka idfmaCIj úYd, ksid wï, b;d iqΩ jYfhka ú>gkh fõ'     

 

∴   [HA(aq)] ≈ [HB(aq)] ≈ 1.0 mol dm-3

log { [A¯(aq)]/[B¯(aq)] }  =  log ( Ka / Ka′)  

 =  log Ka - log Ka′

 =  – pK(HA) + pK(HB)

 =  – 4.7 + 5.0

 =  0.3   
 ÷  17 jk m%Yakfhys myiq;dj 30%ls' idjoH jrKh jqj o 26.6%l m%;sY;hla (1) jk 

jrKh f;dard we;' zzm%;sls%hdjl wr®O wdhq ld,h m<uq fm< m%;sls%hdj, muKla wdrïNl 

ikaøKfhka iajdhla; fõZZ hkak isiqka ±k isàu jeo.;a fõ' 

÷  21 jk m%Yakfhys myiq;dj 46%ls' idjoH jrKhla jk (5) jk jrKh f;dard.;a 

wfmaCIlhska ixLHdj 30.6%ls' m%Yakh lshjd ksjer†j wjfndaO lr .ekSfï l=i,;djh 

wfmaCIlhska i;=j fkdue;s ùu idjoH jrKh f;a¯ug fya;= ù we;'
 
 ksjerÈ ms<s;=r ,nd .ekSu i|yd my; l%ufõoh wkq.ukh l< hq;= fõ'

lmdg jid we;s úg ° l=àr foflys ujq, m%udKh n ne.ska ksid" 

     n    =    
P1V1

RT1
    =     

P2V2

RT2

tuksid"      
P1V1

RT1
     =    

P2V2

RT2
  --------- 1

ke;fyd;a"     P1V1T2   =      P2V2T1 --------- 2
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fuu 1  yd 2  iïnkaO;d wkqj (1), (3) iy (4) jrKhka jer† nj jgyd .ekSu myiqh' 

ksjer† jrKh (2) fyda (5) úh hq;= h' 

(5) jrKh WIaK;ajh i|yka fkdfõ' tneúka ksjer† fkdfõ' fuu ;¾l u.ska ms<s;=r  

^2& muKla nj jgyd .; yels h'

÷  33 jk m%Yakfhys myiq;dj 23%ls' kuq;a 24.4%la (5) jk jrKh f;dard we;' lr®udka; 

ridhkh yd iïnkaO ±kqu m%udKj;a fkdùu fuhg fya;=jhs' wuqøjH y∫kd .ekSug 

fkdyels ùu ;j;a tla fya;=jls' c,Sh NH3 yd CO2 w;r m%%;sls%%hdj ^≥n, wï, - ≥n, NIau& 

;dm odhl nj fkd±kSu fojk fya;=jhs'   

÷  38 jk m%Yakfhys myiq;dj 32%ls' idjoH jrKh jk (5) jk jrKh f;dard .;a m%%;sY;h 

25.9%ls' pd,l ridhkh yd iïnkaO isoaOdka; ksisf,i wjfndaO lr fkd.ekSu idjoH 

f;a¯ug fya;= ù we;' my; iïnkaO;dj .ek ie,ls,su;a ùu jeo.;a fõ'  

 uQQ,sl m%%;sls%%hdjl iafgdhslsfhdañ;sl ix.=Klh    =  iuia: fm<   

÷  46 jk m%Yakfhys myiq;dj 21.9%ls' idjoH jrKh jk (1) f;a¯fï myiq;dj 23.2%ls' ;dm 

ridhkh yd iïnkaO .síia Yla;s yd tkafg%dmsh ms<sn| ±kqu wfmaCIlhskag wvq nj ñka 

fmfka' .síia Yla;s ixl,amh fh†h yelafla ksh; mSvk moaO;s i|yd h' tal,s; moaO;shl 

Q ksh; fõ'    

÷  47 jk m%Yakfhys myiq;dj 34%ls' ksjer† jrKh (1) jqj o idjoH jrKh (2) ys m%%;sY;h 

o 32%ls' m<uq m%ldYh fojeks m%ldYfhka meye†,s ls̄ u" fkdls̄ u ksjer† j wjfndaO lr 

.ekSfï yelshdj m%.=K lr fkd;sîfuka idjoH jrKh f;dard we;' 

÷  49 jk m%Yakfha ksjer† jrKh jkafka (1) jk jrKhhs' kuq;a idjoH jrKh (4) f;a¯fï 

m%%;sY;h 46.8%ls' whksl iu;=,s;;djh ms<sn| isoaOdka; wjfndaOh wfmaCIlhska i|yd 

m%udKj;a fkdjk nj fmkS hhs' Ka ksh; ksid ;kql jk úg ú>gkh jeä fõ' tfia u 

;kql jk úg H3O
+ whk idkaøKh wvq fõ'   

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

1. uQ,sl úIh lreKq meye†,sj wjfndaO lrf.k fkd;sîu 

2. uQ,sl úIh lreKq w; ye¯u 

3. m%Yakh lshjd wjfndaO lr .ekSug fkdyels ùu 

4. .◊; .egÆ úi£u wmyiq ùu 

5. ridhk úoHdfõ uQ,Or®u ;r®ldkql+,j fjk;a wjia:djlg fhd∞ .ekSfï yelshdj wvq ùu 

fuu wvqmdvq u`.yrjd .ekSu i|yd my; i|yka l%ufõo wkq.ukh l< yels h' 

1.  úIh ksr®foaYhg w∞<j úIh lreKq wOHhkh ls¯ug fhduq ùu 

2.  ridhk úoHdfõ uQ,Or®u wjia:dkql+,j fh°fï yelshdj †hqKq lr .ekSu 

3.  ksrka;rfhka wNHdij, ksr;ùu 
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2.2   ˚˚  m%YAk m;%h yd ms<s;=re iemhSu ms<sn| f;dr;=re 

 2.2.1   ˚˚  m%YAk m;%fha jHqyh

ld,h meh 03 ls' uqΩ ,l=Kq 100 ls'

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

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

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

B fldgi − rpkd jr®.fha m%Yak ;=kls' m%Yak follg ms<s;=re iemhsh 

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

C fldgi − rpkd jr®.fha m%Yak ;=kls' m%Yak follg ms<s;=re iemhsh 

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

˚˚ m;%h i|yd uqΩ ,l=Kq 1000 ÷ 10 = 100
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2'2'2' ˚˚  m%Yak m;%h i|yd m%Yak f;dard we;s wdldrh yd m%Yakj, myiq;dj

    

w
'f

m
d'
i

'^
W

'f
m

<
& 

ú
N

d.
h

 -
 2

0
1
8

0
2
  

-
  

r
i

dh
k

 ú
o
H
dj

  
-
  

˚˚
 m

;
%h

m
%Y

ak
 f

;
dar

d 
w

e
;

s w
dl

dr
h

 y
d 

m
%Y

ak
j

,
 m

y
i

q;
dj

  
 

myiq;dj$ m%%;sY;h

m
%Y

ak
 w

x
l

h

A
 f

l
dg

i
 

B
 f

l
dg

i
 

C
 f

l
dg

i
 

m
%Y
ak

 
f
;
a¯u

 

m
%Y
ak

f
h
a 

m
y
i
q;
dj

 



- 32 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2018

2'2'3' ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh iy ks¯ÈK" 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'&

01 m%Yakh 

i;Hhs 

i;Hhs 

wi;Hhs 

wi;Hhs 

wi;Hhs 

i;Hhs 

(3= i;Hhs × = wi;Hhs ms<s.; yel)  (,l=Kq 04 × 6 = 24)

(01 (a) =  ,l=Kq 24)

(b)  (i)  SF
3
N wKqj i|yd jvd;a u mss<s.; yels Æúia jHQyh w¢kak' 

S N 

:

:

F ::

:

F

:

:

:

F: :
(08)

(ii) 

:

O:

:+

O C

: -

C C

:+

O C CC

: -

O: :

C CC

: -

O::

:+

O

CC

:2-

C:

:+

O

:+

OCC

:

O:

: -

C

:+

O

  

^´kEu folla&    ^,l=Kq 07 × 2 = 14&

^,l=Kq m%odkh ls¯u i|yd iïm%hqla;;d B;, oelaùu wksjdr®h fkdfõ'&
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(iii) 
 

C1 N2 C3 P4 
I VSEPR hq.,a 3 3 2 4

II
bf,lafg%dak hq.,a 

cHdñ;sh

;,Sh

;s%fldaKdldr 

;,Sh 

;s%fldaKdldr
fr®Çh p;=ia;,Sh

III yevh
;,Sh 

;s%fldaKdldr
flda◊l fr®Çh p;=ia;,Sh

IV uqyqïlrKh sp2 sp2 sp sp3

^,l=Kq 01 × 16 = 16&

(iv) 

2p  fyda  sp3

3p  fyda  sp3

sp2

sp2

sp2

sp2

sp
sp

sp3

sp3

  

^,l=Kq 01 × 10 = 10&

(v) 

 
 

2p 

2p 
2p 
3d  (ms<s;=rla ° ke;akï fyda ´kEu 

ms<s;=rlg ,l=Kq 01la fokak') 

 (,l=Kq 01 × 4 = 04)

(01 (b) =  ,l=Kq 52)

(c) jryka ;=< ° we;s .=Kh jeäjk ms<sfj<g my; i|yka ≤ ilikak' ^fya;= wjYH fkdfõ'& 

Na B Be  P   N (08)

(08)

igyk ( NH3 < NOCl  < NH4
+ < NO2Cl <  CF3NC ̂fuu jirg mu◊& 
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(3,2,-1,-1/2)(3,1,0,-1/2)(3,0,0, +1/2)(2,1,1, +1/2)(2,0,0,+1/2) 

            (08)

(,l=Kq 08 × 3 = 24)

(01 (c) =  ,l=Kq 24)

(01 i|yd uqΩ ,l=Kq 100)
       

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

  

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

we;af;a 97%l ms˙ils' fuu m%Yakh i|yd ,l=Kq 

100la ysñ fõ'

bka 00 - 25  m%dka;rfha   11%la o

 26 - 50  m%dka;rfha   30%la o 

 51 - 75  m%dka;rfha   38%la o

 76 - 100  m%dka;rfha 21%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 75g jvd ,nd.;a ms˙i 

21%la jk w;r" wfmaCIlhkaf.ka 11%la ,ndf.k 

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

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

76 - 100

21%

51 - 75

38%

26 - 50

30%

00 - 25

11%

  

56%

12%

32%

67%

44%

71%

80%
78%79%

77%

88%
84%

82%80%

43%

56%
60%

64%

72%

64%
68%

78%
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(a) (b) (c)

1

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

1 m%Yakfhys fldgia yd wkqfldgia

(a) (b) (c)

Ú fuu m%Yakfha wkqfldgia 22ls' bka wkqfldgia 20l myiq;dj 40%g jeä h' myiq;dj wvq u 

wkqfldgi (c) (ii) ù we;s w;r tys myiq;dj 12%ls' myiq u wkqfldgi ù we;af;a (b) (iii) 
IV h' tu fldgfia myiq;djh 88%ls' fuys (b) (i) fldgfiys myiq;dj 56%la jk w;r" (ii) 
fldgfiys myiq;dj 43%ls' 
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fuhg fya;=j Æúia iïm%hqla; jHQy ms<sn| j ksjer† wjfndaOhla fkdue;s ùu nj fmfka' tkï fojk 

wdjr®;fha uQ,øjH i|yd tys ixhqc;d ljpj, bf,lafg%dak 8la mej;sh hq;= w;r ;=kajk wdjr®;fha 

uQ,øjH i|yd d ldCIsl ;sfnk neúka" wIaGl kS;sfhka wm.ukh ùu is≥úh yels nj isiqka wjOdrKh 

lrf.k ke;' 

jHQyh ksjer†j we| ;snqK o wdfrdamK yd tlir hq.,a ±laùfï ° is≥ ù we;s wvqmdvq ksid isiqkag 

,l=Kq wysñ ù we;' 

my; olajd we;af;a (b) (ii) fldgig wfmaCIlhl= úiska imhk ,o ms<s;=rls' tys fojk jHQyfha 

Tlaiscka yd ldnka mrudKq u; tlir bf,lafg%dak olajd fkdue;s ùu ksid fuu fojk jHQyhg 

w∞< ,l=Kq fkd,efí' 

my; olajd we;af;a (b) (ii) i|yd iemhQ ;j;a ms<s;=rls' Tlaiscka mrudKqj u; Ok wdfrdamKhla o 

ldnka mrudKqj u; RK wdfrdamKhla o mej;sh hq;= kuq;a my; oelafjk ms<s;=frys th udre lr 

±laùu ,l=Kq fkd,eîug fya;=jls' Æúia jHQyj, we;s úúO mrudKqj, ksYaÑ; wdfrdamKh ksr®Kh 

ls¯ug isiqkag we;s wjfndaOh jr®Okh lr.; hq;= fõ' 

(b) fldgfia (v) (I)ys π nkaOk iE°u i|yd fkduqyqï ldCIsl iyNd.s úh hq;= nj isiqka wjfndaO 

lrf.k fkd;snq◊'

my; olajd we;af;a o wfmaCIlhl= úiska imhk ,o ms<s;=rls' tys mrudKql ldCIsl 2 P y∫kd f.k 

ke;' fuu ms<s;=r ksjer† fkdùug fya;=j jkqfha lajkagï wxl i|yka fkdls¯uhs'  

fuys (c) (i) fldgi i|yd myiq;dj 32%la ù ;snq◊' whkSlrK Yla;sh iïnkaO myiq .egÆjla 

jqj o wfmaCIlhskag wmyiq ù we;af;a wdjr®; foll uQ,øjHj, whkSlrK Yla;Ska iei°ug we;s 

yelshdj wvq ùu úh yel' whkSlrK Yla;s o;a; weiq˙ka m%ia:dr f.dvkxjd ta weiq˙ka wNHdij, 

ksr;ùfuka by; ≥r®j,;djh u.yrjd .; yels h' 

(c) (ii) fldgi i|yd myiq;dj 12%la ù we;' fuh úoHq;a RK;djh yd iïnkaO .egÆjls' úoHq;a 

RK;d úp,kh fiùu ms◊i fhd∞ .kakd idOl wkqms<sfj<ska my; ±lafõ'

(i)  uqyqïlrKh

(ii)  wdfrdamKh

(iii)  TlaislrK wxlh  

fuu idOl ms<sn| j ukd wjfndaOhla fkdue;s nj meye†,s fõ' fï iïnkaO wNHdij, ksr; ùu 

u.ska fuu ≥r®j,;dj u`.yrjd .; yels h'  
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02 m%Yakh 

   

           

X  –    N   fyda   khsg%cka (N2 i|yd ,l=Kq ke;)  (05)

Y –  NH3  fyda  wefudakshd  (05)

N2ys ;s%;aj nkaOkhla wvx.= fõ' (03)

tu ksid tys nkaOk ú>gk Yla;sh by<h' (03)

N2O     +1  NO  +2  N2O3 +3  
NO2/ N2O4    +4  N2O5 +5   (03 + 03 + 03)

igyk ( wKql iq;%h ksjer† kï muKla TlaislrK wjia:dj i|yd ,l=Kq m%odkh 

lrkak' ,l=Kq jHdma;sh ; wKql iq;%h ^02&" TlaislrK wjia:dj ^01&' 

  by; ms<s;=re w;˙ka ´kEu ;=kla ms<s.; yel' 

I.  Y Tlaisldrlhla f,i 

2Na(s)   +   2NH3(l)   2NaNH2(s)   +   H2(g)
3Mg(s)   +   2NH3(l)          Mg3N2(s)     +   3H2(g)
6Li(s)      +   2NH3(l)     2Li3N(s)       +   3H2(g)  
^´kEu tlla&      (03)

II.  Y Tlaisydrlhla f,i 

3Cl2(g)    +  2NH3(g)    N2(g)   +   6HCl(g)
3Cl2(g)   +  8NH3(g)         N2(g)   +   6NH4Cl(s)
3Cl2(g)  +  NH3(g)           NCl3(l)   +   3HCl(g)
3CuO(s)  +  2NH3(g)            N2(g)     +   3Cu(s)   +   3H2O(g)
3O2(g)    +   4NH3(g)           2N2(g)  +   6H2O(l)
5O2(g)    +   4NH3(g)         4NO(g)    +   6H2O(l)
^´kEu tlla&      (03)

igyk (  ,l=Kq m%odkh i|yd fN!;sl ;;a;aj oelaùu wjYH fkdfõ'
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Hydride

Boiling
point SbH3 (01)

(AsH3)

PH3 (01)

NH3
(01)

;dmxlh 

yhsv%hsvh  
 (05)

igyk ( yevh i|yd ^02&' kï ls¯u i|yd ,l=Kq ,nd °ug m%ia;drfha yevh ksjer† úh   

hq;=h' ^tkï Wm˙uh SbH3;  wjuh PH3; NH3 ta w;r&

wKql ialkaOh$ úYd,;ajh ^wKqfjys& jeäjk úg ;dmdxlh jeä fõ' (03)

kuq;a"  wefudakshd wkq w;r H - nkaOk we;s ksid NH3, j, ;dmdxlh n,dfmdfrd;a;= jk 

w.hg jvd jeäh'      (03)

Al(OH)3                  (03)

iq≥ wjlafIamhla $ iq≥ fc,ákSh wjlafIamhla               (03)

 fkia,r® m%;sldrlh u.ska m˙CId lrkak                    (03)

≥Uqre wjlafIamh $ ≥Uqre meyehla            (03)

   fyda 

HCl  jdIamh u.ska m˙CId lrkak'    (03)

iq≥ ≥udrhla       (03)

   fyda 

r;= ,sÜuia u.ska m˙CId lrkak     (03)

r;= ,sÜuia ks,a meye fõ'     (03)

   fyda

Cu2+  whk ødjKhlg tla lrkak    (03)

;o ks,a meye;s ødjKhla      (03)

HNO3 fyda khsá%la wï,h                     (03)

H2SO4(l),    NO2(g),       H2O(l)            (01+01+01)

igyk ( fN!;sl wjia:d oelaùug wjYH fkdfõ'  (02 (a) =  ,l=Kq 60)
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H2O H2S
 (04+04)

O
H H

S

H H

A B  (03+03)

Tlaiscka" i,aµr®j,g jvd úoHq;a RK fõ    (01)

tuksid H2Oj, nkaOk bf,lafg%dak" H2Sj, nkaOk bf,lafg%dakj,g jvd uOH mrudKqj 

foig ia:dk.; ù mj;S'      (01)

tuksid H2Oys nkaOk bf,lag%dak hq., w;r úlr®Yk n," H2S ys tu úlr®Yk n,j,g 

jvd jeäh'       (01)

A/H2Oys nkaOk fldaKh"  B/H2Sys nkaOk fldaKhg jvd jeäh (02)

I.  A wï,hla f,i 

H2O(l)    +   NH3(aq)   NH4
+(aq)        +  OH¯(aq)  

       ^fyda  NH4OH(aq) ) (03)

    fyda

2Na(S)  +  2H2O(l)   2NaOH(aq)    +   H2(g)

fyda ^c,h iu. m%;sls%hd lr H2 msglrk ´kEu f,dayhla&  

^igyk (  ms<s.; yel&

II.  A Niauhla f,i 

H2O(l)   +   HCl(aq)    H3O
+(aq)   +    Cl¯(aq)   

   fyda

H2O(l)   +   CH3COOH(aq)    H3O
+(aq)   +    CH3COO¯(aq)  (03)

Pb(CH3COO)2(aq)   +    H2S(g)       PbS(s)   +    2CH3COOH(aq) (03)

 (fyda  2CH3COO¯  +  2H+)
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^jeämqr& A iu.  - iq≥ wjlafIamhla $ iq≥ >khla $ wdú,;djhla  (03)

B iu. - lΩ wjlafIamhla (03)

BiCl3(aq)     +   H2O(l)        BiOCl(s)   +     2HCl(aq)   (03)

^  ms<s.; yel&

2BiCl3(aq)   +   3H2S(g)            Bi2S3(s)     +     6HCl(aq)    (03)

igyk( (iv), (v) yd (vi) i|yd fN!;sl ;;aj oelaùu wjYH fkdfõ' 

(02 (b) =  ,l=Kq 40)

(02 i|yd uqΩ ,l=Kq 100)
       

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

   

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

imhd we;af;a 96%ls' fuu m%Yakhg ysñ ,l=Kq 100ls'

bka 00 - 25  m%dka;rfha   38%la o

 26 - 50  m%dka;rfha   29%la o 

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

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

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 75g jvd ,nd.;a 

ms˙i 13%la jk w;r" wfmalaIlhkaf.ka 38%la 

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

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

00 - 25

38%

26 - 50

29%

51 - 75

20%

76 - 100

13%
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(a) (b)

2

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

2 m%Yakfhys fldgia yd wkqfldgia

(a) (b)

Ú fuu m%Yakfha wkqfldgia 23ls' bka myiq;dj 20%g fyda Bg wvq fldgia y;rls' myiq;dj 

 wvq u fldgi ù we;af;a (b) (iv) II jk w;r tys myiq;dj 12%ls' myiq u wkqfldgi (a) (i) 

ys fojk m%%Yak fldgi jk w;r tys myiq;dj 73%ls'

02jk m%Yakfha (a) fldgfia (i)ys uQ,øjH y∫kd fkd.;a; o tu.ska iE≥Kq ixfhda.h y∫kdf.k we;' 

m%Yakhg wkqj "X" f,i olajd we;af;a uQ,øjHhhs' ms<s;=rg wjYH jk uQ,øjH ixfla;h ‘N’ jqj o 

isiqka nyq;rhla N2 f,i i|yka lr ;snq◊' my; olajd we;af;a o wfmaCIlhl= úiska tfia jer†hg 

ms<s;=re imhd we;s wdldrh ±lafjk igykls' N f,ig olajkafka uQ,øjHh jqj o N2 f,i olajkafka 

tu uQ,øjHh iajNdúlj mj;sk iajrEmhhs' 

     

(a) fldgfia (iv)ys ° we;s ms<s;=re wkqj s yd p f.dkqj, uQ,øjH y∫kd .ekSu i|yd tajdfha fN!;sl 

yd ridhksl .=K isiqkag jvd;a wjOdrKh l< hq;= j we;' (b) fldgfia (iii)-(vi) olajd jQ m%Yakj,g 

ms<s;=re iemhSfï° s yd p f.dkqj, uQ,øjHj, .=K yd m%;sls%hd ms<sn| ±kqu m%udKj;a fkdjk nj 

fmKqks' 
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fujeks m%Yakj,g ms<s;=re ,sùfï° u;l ;ndf.k ms<s;=re ,sùug isiqka W;aidy .kS' kuq;a my; 

ls%hdms<sfj< wkq.ukh ls¯fuka bf.kqï-b.ekaùï ls%hdj,sh jvd;a myiq jk w;r" isiqkag jvd 

fyd| wjfndaOhla o ,efí'  

I  uQ,øjH TlaislrK wxlh Ndú;fhka Tlaisldrl yd Tlaisydrl .=Kh y∫kd .ekSu 

II  m%;sls%hl yd M, ksjer† j i|yka lrñka iólrK ,sùu  

III  ,sùfuka miq iólrKh ksjer†j ;=,kh ls¯u

s yd p f.dkqj, ridhkh u;lfha ;nd .kakjdg jvd wjfndaOfhka ms<s;=re iemhSu jvd idr®:l 

jk nj isiqkag wjOdrKh l< hq;= h' 

(a) (v)ys myiq;dj 15%ls' yhsv%hsvj, ;dmdxl úp,k m%ia:drfha oaú;shsl wka;r®ls%hdj,g wu;rj 

;dmdxl flfrys idfmaCI wKql ialkaOfha n,mEu wfmaCIlhska wjOdrKh l< hq;= j ;snq◊' 

bf.kqï b.ekaùï ls%hdj,sfha ° w.hka weiq˙ka øjdxl" ;dmdxl m%ia;dr f.dvke.Sug isiqka keUqre 

ls¯fuka fuu wvqmdvqj u`.yrjd .; yels h'

(a) (vii)ys I yd II wkqfldgiaj, myiq;dj ms<sfj<ska 39%la yd 31%la fõ' Al hkq WNh .=” 

f,dayhla jqj;a wefudakshd iu. ixlSr®K iE°fï yelshdjla ke;s ksid wefudaksh udOHfha ° Al(OH)3 

f,i wjlafIam fõ' bf.kqï b.ekaùï ls%hdj,sfha ° fuh ;yjqre úh hq;= hs' 

(b) (iii) ys myiq;dj 17%la olajd wvq ù we;' fuh nkaOk fldaKfha úYd,;ajh ms<sn| j úuid 

we;s .egÆjls' uOH mrudKqfõ úoHq;a RK;djh nkaOk fldaKfha úYd,;ajh flfrys n,mdk nj 

bf.kqï b.ekaùï ls%hdj,sfha ° isiqkag wjOdrKh l< hq;= h' 

tfiau m%Yakfha wka;su fldgiaj,g ms<s;=re iemhSfï ° m%Yak úYaf,aIKh ls¯u l,n,fhka is≥ 

ls¯u" ksjer† ms<s;=re ,nd°ug ndOdjla úh yels h'  
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03 m%Yakh

Ays wdrïNl m%udKh   =  0.1 mol
ñks;a;= 4 lg miq A ys idkaøKh   =  0.75 mol dm-3

m%;sls%hd l< A m%udKh  =  (0.1 - 0.75) × (100 × 10-3) mol (04 + 01)

 =  0.025 mol (04 + 01)

ke;'  (05)

is>%;d folu ^b†˙ yd miqmi&

ñks;a;= 4lg miq iudk fõ   fyda 

idkaøK fjkia fkdfõ' (05)

b†˙ m%;sls%hdfõ YS>%;dj Rf     =  k [A][B] (05)

b†˙ m%;sls%hdfõ wdrïNl Ys>%;dj  =  18.57 mol-1 dm3  min-1 × 1.0 mol dm-3 × 1.0 mol dm-3

   (04+01)

 =  18.57 mol dm-3  min-1 (04+01)
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iu;=,s;;dfõ ° Cys idkaøKh =  2 × 0.025 mol / (100.00 × 10-3 dm3) (02+01)

 =  0.50 mol dm-3 (02+01)

iu;=,s;;dfõ ° Dys idkaøKh  =  0.025 mol / (100.00 × 10-3 dm3) (02+01)

 =  0.25 mol dm-3 (02+01)

idkaøKh mol dm-3

 

C pl%h (04)

D pl%h (04)

igyk (  jl% Y=kHfhka wdrïN ù ke;akï" ñks;a;= 4lg miq jl% ;sriaj weo ke;skï" 

ñks;a;= 4lg miq C yd D jl% kshñ; idkaøKh lrd t<U ke;skï ,l=Kq 

m%odkh fkdlrkak'

^iu;=,s;;d ksh;h&" KC   = 
[C]2 [D]  
[A]  [B]

  (05)

KC   =    
(0.5 mol dm-3)2    (0.25 mol dm-3)

(0.75 mol dm-3)   (0.75 mol dm-3) 
  (04+01)

KC   =  1.11 × 10-1 mol dm-3  (04+01)

KC  =    " kf Ndú;fhka Kr .Kkh l< yel

Kr  = 
18.57 mol-1 dm3 min-1)

1.11 × 10-1 mol dm-3   (04+01)

Kr  = 1.67 × 102 mol-2 dm6 min-1  (04+01)
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kj idkaøK

[A] = 0.75/2 mol dm-3 , [B] = 0.75/2 mol dm-3, [c] = 0.5/2 mol dm-3 , [D]= 0.25/2 mol dm-3

b†˙ m%;sls%hdfõ YS>%;dj 

Rf = 18.57 mol-1 dm3 min-1 (0.75/2 mol dm-3)2 (05+01)

miq m%;sls%hdfõ YS>%;dj   

Rr  =  1.67×102 mol-2 dm6 min-1 (0.5/2 mol dm-3)2(0.25/2 mol dm-3) (05+01)

     =  1.30 mol dm-3 min-1

Rf  >  Rr iuia; m%;sls%hdj b†˙ †Ydjg is≥ fõ' (03)

úl,am ms<s;=r

Q  =  (0.5 
2   mol dm-3)2

 (0.25 
2    mol dm-3)

(0.75 
2  mol dm-3)2

 

   (05+01)

Q  =  0.056 mol dm-3 (05+01)

Q < K, tu ksid iuia; m%;sls%hdj b†˙ †Ydjg is≥ fõ' (03)

miq m%;sls%hdfõ YS>%;dj wvq fõ' (01)

ulaksido h;a"

ils%h Yla;s ndOlh blauùug m%udKj;a Yla;shla we;s wKq Nd.h wvqfõ' (02)

iy

ix>Ügk YS>%;dj wvq fõ' (02)

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

  

f;jk m%Yakh wksjdr®h jk kuq;a Bg ms<s;=re 

imhd we;af;a 96%ls' fuu m%Yakh i|yd uqΩ 

,l=Kq 100la ysñ fõ'

bka 00 - 25  m%dka;rfha   60%la o

 26 - 50  m%dka;rfha   20%la o 

 51 - 75  m%dka;rfha   15%la o

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

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 75g jvd ,nd.;a ms˙i 

5%la jk w;r" isiqkaf.ka 60%la ,ndf.k 

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

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
76 - 100

5%

51 - 75

15%

26 - 50

20%

00 - 25

60%

76 - 100

5%

51 - 75

15%

26 - 50

20%

00 - 25

60%

  

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

3 m%Yakfhys fldgia yd wkqfldgia

7%

4%5%

37%

23%

37%

40%

38%
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3

Ú fuu m%Yakfha wkqfldgia 

8ls' (i), (ii), (iii) yd (v) hk 

wkqfldgiaj, myiq;dj 

35%g jvd iaj,am f,iska 

jeä jqj;a b;s˙ ishÆ u 

wkqfldgiaj, myiq;dj 

35%g jvd wvq h' 
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03 jk m%Yakfha ,l=Kq 25g wvq wfmaCIlhskaf.a m%;sY;h 60%ls' ir, m%ia:drhla weiq˙ka wid 

we;s m%Yakj,g ms<s;=re ,sùu b;d ≥r®j, ;;a;ajhl mj;S' tkï ,sÅ; úia;r wvq lr m%ia;d˙l 

ksrEmKh u.ska m%Yakh b†˙m;a lr ;snqK o tys jdish isiqka .%yKh lr fkdue;s nj fmfka' fï 

iïnkaO wNHdi i|yd isiqka fhduq ù ke;s ùu tla fya;=jla úh yels h' tfiau pd,l ridhkh 

iy iu;=,s;;djh w;r mj;sk b;d jeo.;a iïnkaO;djh my; m˙† f.dvk`.d .; hq;= nj jgyd 

.ekSug fkdyels ùu o ms<s;=frys widr®:l;ajhg fya;=jls' 

my; ±lafjk uQ,sl m%;sls%hdj ie,l+ úg 

  A 
Rf 
Rb  

 B 

b†˙ m%;sls%hdj i|yd

 

 Rf  =  kf [A]

miq m%;sls%hdj i|yd 

 Rb  =  kb [B]

iu;=,s; úg" 

 Rf  =  Rb 

 kf [A]  =  kb [B]

 
kf 

kb 
  =  

[A]

[B]

  
kf 

kb 
 = Kc jk nj isiqka wjOdrKh lr.; hq;= h' 

iu;=,s; fkdjk wjia:djl ° iu;=,s; moaO;shl iu;=,s;;d ksh;hla f,i iu;=,s;;d ,íêh (Q) 
m%ldY l<yels nj yd iu;=,s;;d ksh;hla iu. tys iïnkaOh .e<mSfuka m%;sls%hdfõ †Ydj ;SrKh 

l< yels nj isiqka f;areï .; hq;= h' 

  Kc  > Qc – iu;=,s;;dj ol=Kg fhduq jk nj o 

  Kc  < Qc – iu;=,s;;dj jug fhduq jk nj o

 bf.kqï-b.ekaùï ls%hdj,sfha ° ;yjqre úh hq;= h'

fï i|yd iq≥iq WodyrK Ndú; lr tajd úYaf,aIKh ls¯ug isiqka fhduq ls¯u b;d jeo.;a fõ'  
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04 m%Yakh

 
(

igyk ( 

CH3CH2CH2 fjkqjg C3H7 

ms<s.; yel' CH3CH2 fjkqjg 

C2H5  ms<s.; yel' 

A

D

G

B

E

H

C

F

 
  

   

  

(,l=Kq 05 × 8 = 40)

igyk ( D, E, Fj,g ,l=Kq m%odkh ls¯u i|yd A,B,C  ksjer† úh hq;=h'  

  G yd H i|yd ,l=Kq m%odkh ls¯u i|yd B,C ksjer† úh hq;=h' 

 
 (05)

igyk ( talir bf,lafg%dak hq.,a oelaùu wjYH fkdfõ'  A fjkqjg B fyda C Ndú; 

lr we;akï yd wkqrEm ksjer†M, ° we;akï ,l=Kq m%∞kh lrkak' 

(04 (a) =  ,l=Kq 45)



- 48 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2018

   

    

 (04)

(04)

(04)

(04)

(04)

(03)

(03)

(03)

(03)

(03)

 

 

 

 

 

 

 

 

 

(i)   u; yhsv%cka fmkajd we;s jHQyo ms<s.; yel

(iii)  CH3CH=CHCHO ms<s.; yel' CH3CH=CHCOH i|yd ,l=Kq fkd,efí' 

(iv)   ms<s.; yel

(v)  ,l=Kq ,nd °u i|yd O iy Na u; wdfrdamK ±laùu wjYH fkdfõ' O-Na f,i olajd 

we;akï ,l=Kq fkd,efí' 

(vi)  OSO2OH ms<s.; yel' 
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(vii)  CH3CONH2 ms<s.; yel'

(viii)  C2H5COCL ms<s.; yel'

(ix) CH3CO2H ms<s.; yel'
(04 (b) =  ,l=Kq 35)

    

    

 

fyda  ^;=kajk mshjr fjkqjg&

   CH3            +        Cl                  CH3 Cl             (03)

igyk (  wr®O B;, we| ke;akï" tla tla m%;sl%shdj ^fma<sh& i|yd tl ,l=Kla ^01& 

ne.ska tla jrla muKla wvq lrkak'

 ,l=Kq ,eîu i|yd uqla; LKavl ±laùu wjYH fõ'

 tla tla mshjr iajdh;a; mshjr f,i i,ld ,l=Kq lrkak'  

(04 (c) =  ,l=Kq 20)

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

  

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

00 - 25

41%

26 - 50

18%

51 - 75

18%

76 - 100

23%

y;r jeks m%Yakh wksjdr®h jqj;a Bg ms<s;=re 

imhd we;af;a 96%ls' fuu m%Yakhg ,l=Kq 100la 

ysñ fõ'

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

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

 51 - 75  m%dka;rfha   18%la o

 76 - 100  m%dka;rfha  23%la o

,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 75g jvd .;a ms˙i 

23%la jk w;r" wfmaCIlhkaf.ka 41%la ,nd 

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

 

 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

4 m%Yakfhys fldgia yd wkqfldgia

45%

61%

56%

70%70%

19%

27%

51%

33%

55%

48%

30%

46%
43%

48%
45%

51%
53%

50%

57%

0
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90

A B C D E ‍F G H

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

(a) (b) (c)

4

m
y
i
q;
dj

 

  Ú fuu m%Yakfha wkqfldgia 20ls' wkqfldgia 10l myiq;dj 50% yd 70% w;r fõ'
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4 (a) fldgfia myiq;dj wju ù we;af;a (30%la) (ii) fldgfiys h' fuys ° 2, 4-DNP iu. m%;sls%hdfjka 

,efnk M,h ms<sn| j úuid we;' fuu M,h ,nd .ekSu i|yd 2, 4-DNPys jHqyh oek .ekSu Ays 

jHqyh ksjer† j y∫kd .ekSug w;HdjYH fõ' 2, 4-Dinitrophenylhydrazene hk kñkau jHQyh 

ksjer†j f.dvk`.d .; yels h' isiqka ta ms<sn| j wjOdkh fhduq l< hq;= h' 

(b) fldgfiys myiq;dj wju ù we;af;a (iii), (v) yd (vi) hk wkqfldgiaj,g jk w;r tys myiq;dj 

ms<sfj<ska 33%la" 27%la yd 19%la fõ'

(iii) fldgfiys we,afvda,a ix>Kkh ms<sn| j úuid we;' we,afvda,a ix>Kkh yd úc,kh ms<sn| j 

ksis wjfndaOhla fkdue;s ùu tys myiq;dj wju ùug fya;= ù we;' 

(v) fldgfiys c,Sh NaOH ^NdIañl& udOHfha wï,h M,hla fia fkd,efnk nj isiqka wjOdrKh 

lr .; hq;= h' my; olajd we;s wfmaCIl ms<s;=rg wkqj wï,h ,nd .;a; o th ;j≥rg;a NaOH iu. 

m%;sls%hd lr fidaähï ,jKh idok neõ jgyd fkd.ekSu ksid ,l=Kq wysñ ù we;'  

(vi) fldgfiys idkaø H2SO4 u.ska ,efnk M,h we,afldfyd,hla fkdjk nj wjOdrKh úh hq;= h' 

tfia jqj o my; ±lafjk wfmaCIl ms<s;=frys th ksjer†j olajd fkdue;' ;kql H2SO4 iu`. 

we,alSkj,g c,h (H2O) wdl,kh is≥ jqj o idkaø H2SO4  we,alSkhg H+
 yd HSO4

−
 f,i wdl,kh 

fõ' H+wdl,kh jkafka H mrudKq jeäu ixLHdjla iu. nkaOkh ù we;s C mrudKqj iu. nj o 

ie,lsh hq;= h' RK LKavh wdl,kh jkafka oaú;shsl ldnka mrudKqjg nj ksjer† j y∫kd .; 

hq;= h'   

(c) fldgfia myiq;dj 45%ls' fuh úi˙; ysre t<sh yuqfõ ° CH4 iu`. Cl2 m%;sls%hdfõ uqla; LKav 

hdka;%Kh ms<sn| j úuid we;s m%Yakhls' uqla; LKav hdka;%Kfha ° jl% wr®O yd mQr®K B;, w∞< 

ia:dkj, ° ksjer† j fh†h hq;= h'

by; olajd we;af;a wfmaCIlhl= uqla; LKav hdka;%Kh olajd we;s wdldrhhs' tu ms<s;=r ksjer† 

fkdjk w;r" tla bf,lafg%dakhl p,kh i|yd wr®O B;, Ndú; l< hq;= nj;a" bf,lafg%dk 

hq.,hl p,kh i|yd mQQr®K B;, Ndú; l< hq;= njg;a isiqka ±k.; hq;= h'
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 B  fldgi - rpkd

m%Yak follg muKla ms<s;=re imhkak' ^tla tla m%Yakhg ,l=Kq 15 ne.ska ,efí'&

05 m%Yakh
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05. (a)  M(CO3)2.nH2O (s)  →  M(CO3)2(s) + n H2O(g)
M(CO3)2(s)    MO2 (s) + 2CO2(g)
Ndú; jQ  M(CO3)2.nH2O m%udKh = 0.10 mol
c,h iïmQr®Kfhka jdIam fõ' 

PV=nRT, Ndú;fhka  (05)

 

n H2O
  

 (04+01)

             
=  0.40 mol (04+01)

 M(CO3)2.nH2O (s) 0.1 mol u.ska  H2O 0.40 mol m%udKhla ksmo fõ'  

tu ksid n = 4 fõ' (04+01)

(05 (a) =  ,l=Kq 20)

(b)  (i) 800 K ° H2O ys wdxYsl mSvkh

  (04+01)

 =  3.20 × 104 Pa  (04+01)

úl,am ms<s;=r 01

800 Kys ° uqΩ mSvkh Pr  =  4.20 × 104 Pa

uqΩ ujq, m%udKh      (04+01)

                 =   0.525 mol

c,fhys wdxYsl mSvkh   =  PT XH2O

 =  3.20 × 104 Pa (04+01)

H2O

úl,am ms<s;=r 02
V yd nH2O    ksh; neúka" 800 Kys °     
c,fhys wdxYsl mSvkh =  PH2O   =  2 × 1.60 ×  104 Pa (04+01)

 =  3.20 × 104 Pa (04+01)

H2O

(ii) 800 K ° CO2ys wdxYsl mSvkh 
 

        =  4.2 × 104 Pa – 3.2 × 104 Pa (04+01)    
 =  1.00 × 104 Pa  (04+01)

P H2O
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(iii) KP  =  P2
CO2  (05)

 KP =  (1.0×104 Pa)2 = 1.00 × 108 Pa2 (04+01)

(iv)  wdrïNl m%udKh  =  0.10 mol
 iE≥kq CO2 m%udKh  = nCO2 

 

fyda  (04+01)

nCO2 = 0.125 mol

M(CO3)2 úfhdackh jQ m%;sY;h = ½ ckkh jQ  CO2 m%udKh

M(CO3)2 ys úfhdackh jQ ujq, m%;sY;h  =  
0.0625 mol
0.10 mol

× 100  (03)

=  62.5 % (02)

(v)  moaO;sh iu;=,s;;dfõ we;' tu ksid ΔG = 0.               (05)

 

    (04+01)

 ΔS = 50.0 J mol-1 K-1 fyda 0.05 kJ mol-1 K-1 (04+01)

igyk ( ΔS° , ΔH°    ms<s.; fkdyel'

(vi)  WIaK;ajh jeä ls¯u              (05)

 CO2 bj;a ls¯u   (05)

(05 (b) =  ,l=Kq 65)

(c) (i)           ΔH°f
 M(s) + O2(g)                                  MO(g) + ½ O2(g)

ΔH°1 = - 400.0 kJ mol-1            ΔH°2 = 50.0 kJ mol-1

      MO2(g) 

                     

(02+02+02 =06)

igyk ( pl%h i|yd ,l=Kq m%odkh lsrSug fN!;sl ;;a;aj i|yka l< hq;= w;r 

m%;sls%hd ;=,s; úh hq;=h' 

MO(g) ys iïu; W;amdok tka;e,amsh" ΔH°f

ΔH°f  =  (- 400.0 + 50.0) kJ mol-1  (04+01)

 =  -350.0 kJ mol-1  (04+01)
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(ii) ΔHx
0

        ½ O2(g)  + MO(g)                             M(g) + O(g) + ½ O2(g)

ΔH0
1 = 350.0 kJ mol-1           ΔH0

3 = 249.2 kJ mol-1 

ΔH0
2 = 800.0 kJ mol-1

  M (s) + O2(g)    M(g) + O2(g) 

(02+02+02+02 =08)

igyk ( pl%h i|yd ,l=Kq m%odkh ls¯ug fN!;sl ;;a;aj i|yka l< hq;= w;r 

m%;sls%hd ;=,s; úh hq;=h' 

MO nkaOk ú>gk tka;e,ams fjki  =  ΔHx
0 

ΔHx
0  =  (350.0 + 800.0 + 249.2) kJ mol-1 (04+01)

       =  1399.2 kJ mol-1 (02+01)

(iii) 
       ΔHy

0

  MO2(g)                                        M(g) + 2O(g) 

ΔH0
1 = 400.0 kJ mol-1            ΔH0

3 = 2 × 249.2 kJ mol-1

 
ΔH0

2 = 800.0 kJ mol-1

  M (s) + O2(g)     M(g) + O2(g) 

igyk ( pl%h i|yd ,l=Kq m%odkh ls¯ug fN!;sl ;;a;aj i|yka l< hq;= w;r 

m%;sls%hd ;=,s; úh hq;=h' 

ΔHy
0   =  (400.0 + 800.0 + 2 × 249.2) kJ mol-1 (04+01)

=  1698.4 kJ mol-1  

 MO2ys M-O  nkaOk ú>gk tka;e,ams fjki    =    ½  ΔHy
0     = 849.2 kJ mol-1 

 (04+01)

(iv) ΔG0  =  ΔH0 - T ΔS0 (03)

MO2(g)   MO(g) + ½ O2(g)  m%;sls%hdj i|yd 2000 Kys °" 

ΔG0 =  50.0 × 103 J mol-1 – 2000 K × 30.0 J K-1 mol-1 (04+01)

       =  -10000.0 J mol-1 
 =  -10.0 kJ mol-1  (04+01)

2000 K ys ° m%;sls%hdj iajhxisoaO fõ' (02)

igyk ( ,l=Kq ,nd °u i|yd iïu; ;;a;aj ±laùu wjYH fõ'  

(05 (c) =  ,l=Kq 65)

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

  

fuu m%Yakh 71%la muK ms˙ila f;dardf.k we;' 

B fldgfia fN!;sl ridhk úoHdj m%Yak foflka 

jeä u ms˙ila f;dardf.k we;s m%Yakh fuh fõ' 

fuu m%Yakhg ysñ ,l=Kq 150ls'

bka 00 - 37  m%dka;rfha   45%la o

 38 - 75  m%dka;rfha   27%la o 

 76 - 113  m%dka;rfha  18%la o

 114 - 150  m%dka;rfha  10%la o

,l=Kq ,ndf.k we;'

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

ms˙i 10%la jk w;r" wfmaCIlhkaf.ka 45%la u 

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

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
114 - 150

10%

76 -113

18%

38 - 75

27%

00 - 37

45%

114 - 150

10%

76 -113

18%

38 - 75

27%

00 - 37

45%

  

  

m
y
i
q;
dj

 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

5 m%Yakfhys fldgia yd wkqfldgia

26%

11%

20%

40%

33%

39%

22%

36%
34%

38%

64%
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(i) (ii) (iii) (iv) (v) (vi) (i) (ii) (iii) (iv)

(a) (b) (c)

5

Ú fuu m%Yakfha wkqfldgia 

11ls' fuys myiq u wkqfldgi 

jkafka (a) jk w;r tys 

myiq;dj 64%ls' b;s˙ 

wkqfldgia ish,af,ys u 

myiq;dj 40% fyda Bg wvq 

jk w;r myiq;dj wvq u 

jkafka (c) (iii) fldgfiys h' 

th 11%ls' 

(a) (b) (c)



- 57 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2018

  

iuia;hla f,i .;aúg 5 jk m%Yakfha myiq;dj 33%ls' wfmaCIlhskaf.ka 45%la u ,ndf.k we;af;a 

,l=Kq 150ka 37g wvq ,l=Kq m%udKhls'

fuu m%Yakh ridhksl iu;=,s;;djhg w∞< iqmqre≥ .egÆjla jqj o iuia:hla f,i m%udKj;a ,l=Kq 

,nd .ekSug wfmaCIlhska wiu;a ù ;snq◊' 

fuhg fya;= f,i" 

-  jdhquh moaO;shla i|yd m˙mQr®K jdhq iólrKh fh°u ms<sn| j ksis wjfndaOhla fkdue;s ùu 

-  úIu cd;sh iu;=,s; moaO;s i|yd iu;=,s;;d ksh; i|yd m%ldYk ,sùfï ≥r®j,;djh 

-  jdhq kshu fh°u ms<sn| ksis wjfndaOhla fkd;sîu 

-  ksjer† ms<s;=r wfmaCIlhska ±k isáh;a m%Yakh ksjer† j úYaf,aIKh lr ms<s;=r m%Yakhg 

.e<fmk m˙† ;r®ldkql+,j b†˙m;a ls¯ug fkdyels ùu 

ridhksl iu;=,s;;djh ms<sn| .egÆ wjfndaOfhka hq;= j úi£u i|yd isiqkaj fhduq lrùfuka fuu 

;;a;ajh u`.yrjd .; yelsfjhs' 

(v)ys ms<s;=r iemhSfï ° tkafg%dms fjki (ΔS) .Kkh ls¯u i|yd we;eï isiqka iïu; ;;a;aj hgf;a ° 

∆S° .Kkh lr ;sì◊' kuq;a 800 K iïu; WIaK;ajh fkdjk neúka th fh†h fkdyels nj isiqka 

wjfndaO lr f.k fkd;snqKs'  

(c) fldgi i|yd myiq;dj 40%g jvd wvq h' fuh tka;e,amsh iïnkaO myiq .egÆjla jqj o ;dm 

ridhksl pl% ksjer† j f.dvk.d .ekSu iy ;=,s; ridhksl iólrK ,sùfï fkdyelshdj fuhg 

fya;= ù we;' ksrka;r wNHdij, fh°u fuu .egÆj u.yrjd .ekSug fya;= fõ'    
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06 m%Yakh
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06. (a)  (i) 2Na2S2O3  +  I2     2NaI  +  Na2S4O6

fyda

2 S2O3
2-   +  I2      2I-  +  S4O6

2- (10)

(ii) A l,dmh ;=< I2 ys idkaøKh  =   (04+01)

=  0.011 mol dm-3  (04+01)

(iii) úNd. ix.=Klh KD  =  (04+01)

KD  =  3.64  (04+01)

(iv) uqΩ I2  ujq, .Kk  

nI2 =  0.04 mol dm−3 × 20.0 × 10−3 dm3 + 0.011 mol dm−3 × 20.0 × 10−3 dm3  
   2 × (04+01)

=  1.02 × 10−3 mol   (04+01)

(06 (a) =  ,l=Kq 45)

(b)  (i) A l,dmh ;=< I2ys idkaøKh ^jeämqr I− tl;= l< úg& 

[I2]A
  = [I2]B   /  KD (05)

[I2]A
   = 0.030 mol dm−3

3.64
                                                                                     (02+01)

 =    8.242 × 10−3  mol dm−3    (01+01)

  A l,dmfhys 5.00 cm3 ys we;s I2  m%udKh = n
 n   =  8.242 × 10−3 mol dm−3 × 5.00 × 10−3 dm3    (02+01)

          =  4.121 × 10−5 mol    (01+01)

(ii) whvhsâ tlal< miq A l,dmfhys 5.00 cm3ys we;s I2  m%udKh = n/ 

n/  =  0.005 mol dm−3 × 41.00 × 10−3 dm3 × 0.5    (04+01)

  =  1.025 × 10−4 mol (fyda  1.03×10−4 mol)    (04+01)

(iii) A l,dmhg whvhsâ whk tlal< miq I2  yd  I− tl;= ù I3
− iEfohs'     (05)

A l,dmh Na2S2O3, iu. wkqudmkh jk úg" I3
−j,ska ksoyia jk I2  o Na2S2O3 iu. 

m%;sls%hd lrhs' tu ksid  n/ > n.  (05) 
(06 (b) =  ,l=Kq 35)
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(c)  (i) X ys ix;Dma; jdIam mSvkh   = 3.00 ×104 Pa. (04+01)

(ii) øj l,dmfha X ys ujq, Nd.h   = 
1

(1+3)
 (04+01)

  = ¼ fyda 0.25

 øj l,dmfha Y ys ujq, Nd.h   = 
3

(1+3)
 (04+01)

  = ¾ fyda 0.75

(iii) iu;=,s;;djfha °" Px  =  Px
0 XA (05)

                 =  0.25 × 3.0× 104 Pa (02+01)

                  =  7.5 × 103 Pa (01+01)

(iv) Py  =  Ptotal + Px 
                 =  5.0 × 104 Pa − 7.5 × 103 Pa (02+01)

                  =  4.25 × 104 Pa (01+01)

(v) Yys ix;Dma; jdIam mSvkh   =  Py
0
 =  

Py 

Xy  
                Py

0 =  4.25 × 104 Pa 
7.5

 (04+01)

                  =  5.67 × 104 Pa (04+01)

(vi) jdhq l,dmfha we;s X m%udKh" nx 

     (04+01) 
nx    =  9.38 × 10−3 mol  (04+01)

 tfiau" 

  (04+01)

 ny    =  5.31 × 10−2 mol (04+01)

(vii) Y ixfhda.h m<uqj ,nd .; yel'  (05)

 Y hkq jvd;a jdIamYS,S ixfhda.h fõ' tu ksid Yys jdIamh wdijk l=ÆfKka m<uqj    

ksl=;a fõ'   (05)

igyk ( (vii) i|yd ,l=Kq m%∞kh ls¯ug Px
0 iy Py

0 i|yd ms<s;=re .Kkh lr 

;sìh hq;= h' mqfrdal:kh .Kkh lrk ,o Px
0 iy Py

0 w.hhka wkqj 

úh hq;= h'  
(06 (c) =  ,l=Kq 70)

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

  

yh jeks m%Yakh f;dardf.k we;s ms˙i 45%la 

muK fõ' fuu m%Yakhg ,l=Kq 150la ysñ fõ' B 

fldgiska wvq u ixLHdjla f;dard f.k we;af;a 

fuu m%Yakhhs'

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

 38 - 75  m%dka;rfha    24%la o 

 76 - 113  m%dka;rfha   16%la o

 114 - 150  m%dka;rfha   10%la o

,l=Kq ,ndf.k we;'

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

ms˙i 10%la jk w;r" wfmaCIlhskaf.ka 50%la u 

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

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

00 - 37

50%

38 - 75

24%

76 -113

16%

114 - 150

10%

00 - 37

50%

38 - 75

24%

76 -113

16%

114 - 150

10%

  

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

 

59%

41%

47%

37%

31% 32%

14%

46%

57%

29%

25%
23%

9%

16%

0

10

20

30

40

50

60

70

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

(a) (b) (c)

6

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

Ú fuu m%Yakfha wkqfldgia 14la we;s w;r bka 8l u myiq;dj 32% fyda Bg wvq h' (c) (vi) 

fldgfiys myiq;dj wju jk w;r th 9%ls' fuys (a) (i) fldgfiys myiq;dj jeä u jk w;r" 

th 59%ls' fuu m%Yakfha iuia; myiq;dj 34%ls'
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6 jk m%Yakfha (a)ys (ii)" (iii) yd (iv) fldgia i|yd ksjeros ms<s;=re ,nd .ekSu i|yd (i)ys ksjeros 

;=,s; iólrK ,sùu w;HdjYH fõ' tfiau .Kkfha ° ksjer† tall Ndú;h ,l=Kq Wmhd .ekSug 

fya;=jls'

(b) (iii)ys myiq;dj 14%ls' fuys ms<s;=r my; m˙† úia;r úh hq;= h' 

 I2(s) + I¯(aq)    I3̅ (aq)

A l,dmhg I ̅ (aq) tl;= ls¯u ksid tu l,dmh ;=< by; iu;=,s;;djh ia:dms; ùu ms◊i tu l,dmfha 

;sfnk I2 iu. I ̅ (aq) m%;sls%hd lrhs' tksid tu l,dmfha jQ ksoyia I2 m%udKh wvq fõ' túg A yd B 

l,dm w;r ;snQ iu;=,s;;dj ì| jefÜ' tu iu;=,s;;dj we;s lr .ekSu ms◊i B l,dmfha isg hï I2 

m%udKhla A l,dmhg ixl%uKh úh hq;= h' iuia; moaO;shu iu;=,s;;djhg meñ◊ úg ° A l,dmh 

;=< Na2S2O3 iu`. m%;sls%hd l< yels whãka I2 yd I3̅ (aq)    f,ig we;' wkqudmkfha ° Na2S2O3 

iu. I2 m%;sls%hd lrk úg ° by; iu;=,s;;djg wkqj I3̅ (aq) j,ska I2 ksoyia fõ' fuksid A l,dmh 

i|yd wjYH jk Na2S2O3 ujq, m%udKh I ̅ fkdue;s wjia:djg idfmaCIj jeä h' fuu ridhksl 

ls%hdj,sh isiqka ksisf,ig jgyd f.k ta wkqj ms<s;=r ;r®ldkql+,j ksr®udKh ls¯ug oCI úh hq;= h' 

iEu ridhksl .Kkh ls¯ulg w∞< ls%hdj,sj, ridhkh isiqka b;d meye†,s j f;areï.; hq;= h' 

b.ekaùï ls%hdj,sfha ° fï nj wjOdrKh l< hq;= h'   
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07 m%Yakh
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07. (a)  (i) 
7 (a)

C2H5CH2CHO
NaBH4

C2H5CH2CH2OH
HBr

C2H5CH2CH2B r

C2H5CH CH2

alc oholic
  KO H

HB rC2H5CH CH3

Br

aq. NaOHC2H5CH CH3

OH

H+/KM nO4

C2H5 C

O

CH3

Reagents : 05 m ark s x 6 = 30

Pr oduc ts : 06 m ar k s  x  5  = 30

7(a) = 60 marks

(b) X1 = C6H5CO2H

X2 = C6H5CH2OH

X3 = C6H5CHO

X 4 = CHO

Cl
CHO

OR
Cl

Y1 = H2N C C CH3

Y2 = H2N CH CH

R1 =

R2 =

R3 =

R4 =

1. LiAlH4  2 . H2O OR  H2O/H+

PCC

FeCl3/Cl2

H2/Pd/BaSO4/quinol ine

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06 m ar ks  x 10 = 60) 7(b) = 60 marks

(ignor e s olvent)

H3N C C CH3OR

CH3 H3N CH CH CH3

Fe/Cl2 OR Lewis acid/Cl2

1. NaOH 2. Lindlar/ H2

OR

OR

OR

Note: No marks if mor e than seven step s.

^ødjlh fkdi,ld
yrskak&

c,Sh NaOH

  
    

igyk ( mshjr y;lg jvd jeäkï ,l=Kq 60 m%∞kh lrkak'

C2H2CH2CHO iy C2H5COCH3 i|yd ,l=Kq m%∞kh fkdlrkak'

wr®O jYfhka ksjer† ms<s;=re ,l=Kq ls¯u 

wdrïNfha isg jer† ms<s;=rla ^m%;sldrlhla fyda M,hla& ,efnk ;=re 

,l=Kq lrkak' 

wjidkfha isg jer† ms<s;=rla ^m%;sldrlhla fyda M,hla& ,efnk ;=re 

,l=Kq lrkak'

bkamiq ,l=Kq tl;= lrkak' w;rueo we;s yqol,d jQ ksjer† mshjr i|yd 

,l=Kq m%∞kh fkdlrkak'

m%;sldrlhla i|yd ,l=Kq ,nd °ug m%;sls%hlh yd M,h hk folu 

ksjer† úh hq;= h' 

m%;sldrl - ,l=Kq 05 × 6 = 30

ixfhda. - ,l=Kq 06 × 5 = 30 

(07 (a) =  ,l=Kq 60)



- 65 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2018

(b)  

        

7 (a)
C2H5CH2CHO

NaBH4
C2H5CH2CH2OH HBr

C2H5CH2CH2B r

C2H5CH CH2

alc oholic
  KO H

HB rC2H5CH CH3

Br

aq. NaOHC2H5CH CH3

OH

H+/KM nO4

C2H5 C

O

CH3

Reagents : 05 m ark s x 6 = 30

Pr oduc ts : 06 m ar k s  x  5  = 30

7(a) = 60 marks

(b) X1 = C6H5CO2H

X2 = C6H5CH2OH

X3 = C6H5CHO

X 4 = CHO

Cl

Y1 = H2N C C CH3

Y2 = H2N CH CH

R1 =

R2 =

R3 =

R4 =

1. LiAlH4  2 . H2O OR  H2O/H+

PCC

FeCl3/Cl2

H2/Pd/BaSO4/quinol ine

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06 m ar ks  x 10 = 60) 7(b) = 60 marks

(ignor e s olvent)

H3N C C CH3OR

CH3 H3N CH CH CH3

Fe/Cl2   OR   Lewis acid/Cl2

1. NaOH  2. Lindlar/ H2

OR

OR

OR

Note: No mark s if mor e than  seven step s.

7 (a)
C2H5CH2CHO

NaBH4
C2H5CH2CH2OH HBr

C2H5CH2CH2B r

C2H5CH CH2

alc oholic
  KO H

HB rC2H5CH CH3

Br

aq. NaOHC2H5CH CH3

OH

H+/KM nO4

C2H5 C

O

CH3

Reagents : 05 m ark s x 6 = 30

Pr oduc ts : 06 m ar k s  x  5  = 30

7(a) = 60 marks

(b) X1 = C6H5CO2H

X2 = C6H5CH2OH

X3 = C6H5CHO

X 4 = CHO

Cl

Y1 = H2N C C CH3

Y2 = H2N CH CH

R1 =

R2 =

R3 =

R4 =

1. LiAlH4  2 . H2O OR  H2O/H+

PCC

FeCl3/Cl2

H2/Pd/BaSO4/quinol ine

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06 m ar ks  x 10 = 60) 7(b) = 60 marks

(ignor e s olvent)

H3N C C CH3OR

CH3 H3N CH CH CH3

Fe/Cl2   OR   Lewis acid/Cl2

1. NaOH  2. Lindlar/ H2

OR

OR

OR

Note: No marks if mor e than  seven step s.

1.    NaOH        2.   H2 /  Pd  /  BaSO
4
  $ laúfkd,ska   fyda  

2.    NaOH        2.   Lindlar / H2 

Fe Cl3 /  Cl2     fyda       Fe / Cl2          fyda  Æúia wï, $ Cl2 

PCC 

fyda

fyda
+

+

7 (a)
C2H5CH2CHO

NaBH4
C2H5CH2CH2OH HBr

C2H5CH2CH2B r

C2H5CH CH2

alc oholic
  KO H

HB rC2H5CH CH3

Br

aq. NaOHC2H5CH CH3

OH

H+/KM nO4

C2H5 C

O

CH3

Reagents : 05 m ark s x 6 = 30

Pr oduc ts : 06 m ar k s  x  5  = 30

7(a) = 60 marks

(b) X1 = C6H5CO2H

X2 = C6H5CH2OH

X3 = C6H5CHO

X 4 = CHO

Cl

Y1 = H2N C C CH3

Y2 = H2N CH CH

R1 =

R2 =

R3 =

R4 =

1. LiAlH4  2 . H2O OR  H2O/H+

PCC

FeCl3/Cl2

H2/Pd/BaSO4/quinol ine

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06 m ar ks  x 10 = 60) 7(b) = 60 marks

(ignor e s olvent)

H3N C C CH3OR

CH3 H3N CH CH CH3

Fe/Cl2   OR   Lewis acid/Cl2

1. NaOH  2. Lindlar/ H2

OR

OR

OR

Note: No mark s if mor e than  seven step s.

   (06)

igyk  (  ,l=Kq (06) ,nd °u i|yd NaOH wjYH fkdfõ'  ^,l=Kq 06 × 10 = 60&

  
(07 (b) =  ,l=Kq 60)
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úl,am udr®.h 

7 (a)
C2H5CH2CHO

NaBH4
C2H5CH2CH2OH HBr

C2H5CH2CH2B r

C2H5CH CH2

alc oholic
  KO H

HB rC2H5CH CH3

Br

aq. NaOHC2H5CH CH3

OH

H+/KM nO4

C2H5 C

O

CH3

Reagents : 05 m ark s x 6 = 30

Pr oduc ts : 06 m ar k s  x  5  = 30

7(a) = 60 marks

(b) X1 = C6H5CO2H

X2 = C6H5CH2OH

X3 = C6H5CHO

X 4 = CHO

Cl

Y1 = H2N C C CH3

Y2 = H2N CH CH

R1 =

R2 =

R3 =

R4 =

1. LiAlH4  2 . H2O OR  H2O/H+

PCC

FeCl3/Cl2

H2/Pd/BaSO4/quinol ine

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06 m ar ks  x 10 = 60) 7(b) = 60 marks

(ignor e s olvent)

H3N C C CH3OR

CH3 H3N CH CH CH3

Fe/Cl2   OR   Lewis acid/Cl2

1. NaOH  2. Lindlar/ H2

OR

OR

OR

Note: No marks if mor e than  seven step s.

7 (a)
C2H5CH2CHO

NaBH4
C2H5CH2CH2OH HBr

C2H5CH2CH2B r

C2H5CH CH2

alc oholic
  KO H

HB rC2H5CH CH3

Br

aq. NaOHC2H5CH CH3

OH

H+/KM nO4

C2H5 C

O

CH3

Reagents : 05 m ark s x 6 = 30

Pr oduc ts : 06 m ar k s  x  5  = 30

7(a) = 60 marks

(b) X1 = C6H5CO2H

X2 = C6H5CH2OH

X3 = C6H5CHO

X 4 = CHO

Cl

Y1 = H2N C C CH3

Y2 = H2N CH CH

R1 =

R2 =

R3 =

R4 =

1. LiAlH4  2 . H2O OR  H2O/H+

PCC

FeCl3/Cl2

H2/Pd/BaSO4/quinol ine

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06 m ar ks  x 10 = 60) 7(b) = 60 marks

(ignor e s olvent)

H3N C C CH3OR

CH3 H3N CH CH CH3

Fe/Cl2   OR   Lewis acid/Cl2

1. NaOH  2. Lindlar/ H2

OR

OR

OR

Note: No marks if mor e than  seven step s.

1.    NaOH        2.   H2 /  Pd  /  BaSO
4
  $ laúfkd,ska   fyda  

2.    NaOH        2.   Lindlar / H2 

Fe Cl3 /  Cl2     fyda       Fe / Cl2          fyda  Æúia wï, $ Cl2 

PCC 

fyda

fyda
+

+

7 (a)
C2H5CH2CHO

NaBH4
C2H5CH2CH2OH HBr

C2H5CH2CH2B r

C2H5CH CH2

alc oholic
  KO H

HB rC2H5CH CH3

Br

aq. NaOHC2H5CH CH3

OH

H+/KM nO4

C2H5 C

O

CH3

Reagents : 05 m ark s x 6 = 30

Pr oduc ts : 06 m ar k s  x  5  = 30

7(a) = 60 marks

(b) X1 = C6H5CO2H

X2 = C6H5CH2OH

X3 = C6H5CHO

X 4 = CHO

Cl

Y1 = H2N C C CH3

Y2 = H2N CH CH

R1 =

R2 =

R3 =

R4 =

1. LiAlH4  2 . H2O OR  H2O/H+

PCC

FeCl3/Cl2

H2/Pd/BaSO4/quinol ine

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06)

(06 m ar ks  x 10 = 60) 7(b) = 60 marks

(ignor e s olvent)

H3N C C CH3OR

CH3 H3N CH CH CH3

Fe/Cl2   OR   Lewis acid/Cl2

1. NaOH  2. Lindlar/ H2

OR

OR

OR

Note: No marks if mor e than  seven step s.

   (06)

CO2H

Cl

CH2OH

Cl

CHO

Cl

fyda

igyk  (  ,l=Kq (06) ,nd °u i|yd NaOH wjYH fkdfõ'  ^,l=Kq 06 × 10 = 60&

(07 (b) =  ,l=Kq 60)
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(c)  (i) 
fyda H+  (02)  fyda 

δ+
H � 

  δ−
Br  (02)

(igyk ( wvq;rñka tla 

tlir hq.,hlaj;a ±laúh 

hq;= h'& 

C2H5 O••••H  +  H � Br 

(02)

(01)

(01) C2H5� O    +   Br− 
(01)

+

H

H

+      
−

Br ••••

••
 CH3CH2� O

(02)

+

H

H
C2H5Br      +      H2O 

(02)

(01)

(igyk ( RK wdfrdamK wjYH 

fõ' tlir hq., wjYH fkdfõ'& 

   (,l=Kq 10)

(ii) kshqla,sfhdaµs,sl wdfoaYkh" Br−   (02+02)

(iii) C2H5OH + H2O  C2H5O
−

 + 
+

H3O   (02)

 C6H5OH + H2O  C6H5O
−

 + 
+

H3O  (02)

igyk (  H2O we;=<;a lr ke;akï iólrKhlg ,l=Kq ^01& ne.ska muKla 

,efí' 

  µSfkaÜ whkfhys iïm%hqla;;d úHqy muKla we| we;akï ,l=Kq 

fkd,efí'

÷ by; iu;=,s;;d w;˙ka" mSfkda,a ys iu;=,s; ,CIHh" t;fkda,ays iu;=,s; 

,CIhg jvd b†˙hg keUqreh' (03)

÷ fuhg fya;=j" µSfkda,aj,g idfmaCIj µSfkaÜ whkfha ia:dhS;dj" 

we,afldfyd,aj,g idfmaCIj we,afldlaihsâ whkfha ia:dhS;djg jvd jeä 

ùuhs' (03)

÷ µSfkaÜ whkfhys we;s RK wdfrdamKh iïm%hqla;;dj u.ska úia:dk.; jk 

neúka jvd;a ia:dhS fõ' ̂ fyda µSfkaÜ whkfha iïm%hqla; jHqy u.ska ia:dhS;dj 

meye†,s ls¯u i|yd& (02)

÷ iïm%hqla; jHQy we£u i|yd  (02)

÷ kuq;a we,afldlaihsâ whkfhys tjeks wdfrdamk úia:dk.; ùula ke;' $ 

iïm%hqla; jHQy ke;'

÷ mSfkda,a" t;fkda,aj,g jvd wdï,sl fõ'   (02)

(07 (c) =  ,l=Kq 30)

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

  

y;a jk m%Yakh f;dardf.k we;s ms˙i 62%ls' 

fuu m%Yakhg ysñ ,l=Kq 150ls'

bka 00 - 37  m%dka;rfha    28%la o

 38 - 75  m%dka;rfha    21%la o 

 76 - 113  m%dka;rfha   26%la o

 114 - 150  m%dka;rfha  25%la o

,l=Kq ,ndf.k we;'

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

ms˙i 25%la jk w;r" wfmaCIlhskaf.ka 28%la 

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

wvqfjks'

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

114 - 150

25%

76 -113

26%

38 - 75

21%

00 - 37

28%

  

46%

50%

30%

67%

25%

0

10

20

30

40

50

60

70

(i) (ii) (iii)

(a) (b) (c)

7

(b) (c)(a)

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

7 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

Ú fuu m%Yakfha wkqfldgia 

5 w;˙ka wvq u myiq;dj 

fmkajkafka (c) (iii) 

fldgihs'
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7 jk m%Yakfha iuia; myiq;dj 44%ls' (a) fldgfiys m˙jr®;kh iSñ; mshjr ixLHdjla ;=< f.dv 

ke.sh hq;= h' mshjr ixLHdj jeä ùu ,l=Kq wysñ ùug fya;= fõ' 

(c) (i) fldgiska ldnksl ridhkhg w∞< hdka;%Khla ms<sn| j úuid we;' ,l=Kq ,eîu i|yd B;,fha 

wdrïNl yd wjidk ia:dkh ksjer† j ±laùu w;HdjYH fõ' my; olajd we;af;a wfmaCIlhka jeä 

ms˙ila úiska imhk ,o ms<s;=rej,g iudk ms<s;=rls'

fuys m%Odk jro m<uq mshjfr® ° m%d:ñl ldnka mrudKqjg H-Br ys Br u; jQ tlir bf,lafg%dak 

u.ska kshqla,sfhdaµs,sl m%ydrhla is≥jk wdldrh ±laùuhs' fuys wdrïNh is≥úh hq;= ksjer† wdldrh 

jkafka Tlaiscka u; we;s tlir bf,lafg%dak hq.,h H+ u;g ∞hl ls¯u oelaùu u.ska h' 

my; olajd we;af;a o (c) (i) i|yd wfmaCIlhl=f.a f∞aI iys; ms<s;=rls' 

m%%d:ñl ldfndlegdhk ia:dhS fkdjk neúka" c, wKqjla bj;a ùfuka m%%d:ñl ldfndlegdhk 

fkdidohs' tfy;a" O mrudKqj yd nkaOkh ù we;s C mrudKqj fj; Br ֿ whkh <`.d ù H2O 

msglrñka C-Br nkaOkh idohs' fï l%%shdj,sh iq≥iq m˙† B;, fhdod .ksñka ±laúh hq;= h'  



- 70 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2018

 C  fldgi - rpkd

m%Yak follg muKla ms<s;=re imhkak' ^tla tla m%Yakhg ,l=Kq 15 ne.ska ,efí'&

08 m%Yakh
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08. (a)  (i) legdhk (  Fe2+ yd Mn2+    (10+10)

     yd

   wekdhk (  SO4
2– yd Br–     (08+07)

igyk ( m<uq ksjer† wekdhkh ^08&" fojk wekdhkh ^07&

(ii) Q  - Fe(OH)3 (10) 
R  - MnS (10)

(iii) I ÷ H2S bj;a fkdl< fyd;a NH4OH / NH4Cl tl;= l< úg MnS / FeS / IV 

ldKavfha legdhk wjfCIam ùug bv we;' (10)

   fyda

÷ idkaø HNO3 u.ska H2S i,aµr® njg TlaislrKh úh yel' (05)

÷ H2S bj;a fkdl< fyd;a ishqï i,aµr® wjlafIamhla ødjKh ;=< ie†h yel'

  (10)
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II ÷ Fe(OH)2 ys Ksp > Fe(OH)3ys Ksp   (05)

  tu ksid iïmQr®K wjlafIamkhla is≥jkq ms◊i  Fe2+ whk Fe3+ njg m˙jr®;kh 

l< hq;=h'  (05) 

fyda  

 ÷ hlv we;akï th fµ˙la wjia:djg TlaislrKh ls¯u i|yd idkaø HNO3 tl;= 

l< hq;=h' (04)

 ÷ wdrïNfha ° Fe3+ f,i we;skï th H2S u.ska fµria whk njg TlaisyrKh ù 

;sfí' (02)

 ÷ fµria whk NH4OH / NH4Cl ødjKh u.ska mQrK f,i wjlafIamkh fkdfõ' 

  (Fe2+ yd Fe3+ whk ñY%Khla ,efí&    (04)

(08 (a) =  ,l=Kq 75)

(b)  (i) Cu m%udKh kSr®Kh ls¯u

2Cu2+   +   4I– →    I2     +      2CuI -------------------- (1) (05)

fyda

2Cu2+   +   2I– →   2Cu++        I2  -------------------- (1) (05)

I2  +    2S2O3
2–    →    2I-    +    S4O6

2– -------------------- (2) (05)

(1) yd (2)ka   Cu2+ ≡ S2O3
2–           fyda     ksjer† iafgdhslsfhdañ;sh y∫kd .ekSu' 

(02) 
S2O3

2– ujq, .Kk  = 
0.27

1000
10.0

× 15.00
 (03)

tu ksid Cu2+ ujq, .Kk = 
0.27

1000
10.0

× 15.00
 (03)

Cu ialkaOh  = 5.630.15
1000

10.0
××  (03)

 =   0.095  g (03)

tu ksid % Cu =  
  

100
285.0
186.0

×
0'095

 (03)

 =  33.4% (03)

(,l=Kq 30)
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  Pb  m%udKh ksr®Kh ls¯u

Cr2O7
2– + 6I– +    14H+ →    2Cr3+    +  3I2    +   7H2O -------- (3) (07)

I2       +    2S2O3
2–  →    2I–     +   S4O6

2– -------- (4) 

(3) + (4) × 3   Cr2O7
2–  ≡ 6 S2O3

2–       fyda     ksjer† iafgdhslsfhdañ;sh y∫kd .ekSu'

             (03)

S2O3
2– ujq, .Kk  = 0.27

1000
10.0

×  (03)

Cr2O7
2– ujq, .Kk = 0.27

1000
10.0

6
1

××  (03)

2CrO4
2–  +     2H+ →    Cr2O7

2–    +     H2O           (03)

tu ksid Cr ujq, .Kk =  0.27
1000

10.0
6
1

2 ×××  (03) 
 

lymdg wjlafIamh PbCrO4 fõ'  (03)

tu ksid  Pb ujq, .Kk =   0.27
1000

10.0
6
1

2 ×××   
 (03)

tu ksid Pb  ialkaOh =   2070.27
1000

10.0
6
12 ××××  (03)

 =   0.186 g (03)

tu ksid % Pb  =  100
285.0
186.0

×  (03)

 =  65.3% (03)

(,l=Kq 40)

úl,am ms<s;=r

 Pb  m%udKh kSr®Kh ls¯u

2CrO4
2–   + 6I– +   16H+ →    2Cr3+    +  3I2    +   4H2O -------- (3) 

I2         +   2S2O3
2– →    2I–     +   S4O6

2–  -------- (4) 

fyda

CrO4
2– +   8H+ +   3e →    Cr3+    +   4H2O

2I–      →      I2    +   2e
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iólrKj,ska CrO4
2–  ≡ 3 S2O3

2–       fyda     ksjer† iafgdhslsfhdañ;sh y∫kd .ekSu'

 (03)

S2O3
2– ujq, .Kk  = 0.27

1000
10.0

×  (03)

I2 ujq, .Kk  = 
1
2

   ×   
0.10
1000    ×   27.0 (03)

Cr3+ ujq, .Kk  = 2
3

 ×  1
2

 × 0.10
1000

  × 27.0  (03)

 = 9 × 10–4  (03)

tu ksid  PbCrO4 ujq, .Kk =   2
3

 ×  1
2

 × 0.10
1000

  × 27.0 = 9 × 10–4 (03) 
 
tu ksid Pb  ujq, .Kk =   2

3
 ×  1

2
 × 0.10

1000
  × 27.0 = 9 × 10–4 (03)

tu ksid Pb  ialkaOh =   9 × 10–4   ×  207 g  (03)

 =   0.186 g (03)

tu ksid % Pb  =  100
285.0
186.0

×  (03)

 =  65.3% (03)

(,l=Kq 30)

(iii) ks,a mdg  →  fld< mdg     (05)

(08 (b) =  ,l=Kq 75)

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

  

m%Yak m;%fha C fldgiska wju ms˙ila f;dard 

f.k we;s m%Yakh fuh fõ' th 48%ls' fuu 

m%Yakhg ,l=Kq 150la ysñ fõ'

 

bka 00 - 37  m%dka;rfha    27%la o

 38 - 75  m%dka;rfha    32%la o 

 76 - 113  m%dka;rfha   24%la o

 114 - 150  m%dka;rfha  17%la o

,l=Kq ,ndf.k we;'

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

ms˙i 17%la jk w;r" wfmalaIlhkaf.ka 27%la u 

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

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

00 - 37

27%

38 - 75

32%

76 -113

24%

114 - 150

17%

   

Ú fuu m%Yakfha wkqfldgia 6ls' bka 

wkqfldgia 2lu myiq;dj 30%g 

jvd wvq h' myiq;u wkqfldgi 

jkafka (a) (ii) jk w;r tys 

myiq;dj 71%ls' myiq;dj wvq u 

wkqfldgi (a) (iii) (I) jk w;r 

tys myiq;dj 15%ls' 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

 

8 m%Yakfhys fldgia yd wkqfldgia

68%
71%

15%
18%

34%
37%
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(i) (ii) (iii) (i) (ii)

(a) (b)

8

(a) (b)
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C  fldgfia f;dard .ekSfï wju m%Yakh fuh jk w;r" th 48%ls' kuq;a C fldgfia myiq;dj 

(41%) jeä u m%%Yakh fõ' 

8 jk m%Yakfha myiq;dj wju ù we;af;a (a) (iii)ys I yd II fldgiaj, h' legdhk úYaf,aIKfha isoaOdka; 

ms<sn| j meye†,s wjfndaOhla fkdue;s ùu Bg fya;= ù we;'

legdhk úYaf,aIKfha ° ødjH;d .=◊;h hk ixl,amh b;d jeo.;a jk nj iy ødjH;dj udOHfha 

pH wkqj fjkia jk wdldrh b.ekaùï ls%hdj,sfha ° W∞yrK u.ska meye†,s lr ta iïnkaO j 

isiqkaf.a wjOdkh fhduq l< hq;= h' legdhk úYaf,aIKh hkq ødjH;d .=◊;fha jeo.;a fh°ula nj 

isiqkag wjOdrKh l< hq;= h'  

(b) fldgi ridhksl .Kkhg w∞< fõ' kuq;a ;=,s; ridhksl iólrK fhdod .ekSfuka muKla 

ksjer† ms<s;=rg t<ôh yels h' 

fmd≥(

bf.kqï ls%hdj,sfha ° tla tla tall (units) iajdhla;j wOHhkh fkdlr tall w;r we;s wka;r® 

iïnkaO;d ms<sn| j isiqkaf.a ±kqu jr®Okh ls¯u i|yd W∞yrK $ wNHdi fhd∞ .; hq;= h' 
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09 m%Yakh
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l%%s
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09. (a)  (i) Ú f.da,Sh WKqiqug odhl jk y˙;d.dr jdhq 

   Ú CO2, NOx, N2O, O3, CFC, fuf;aka" jdIamYS,S yhsfv%dldnka  (03 + 03 + 03)

m%;súmdl (

÷ O%ejdikak whsia jeiau †hùu

÷ foaY.=Ksl rgd fjkiaùu

÷ ñ˙†h c,dY is£hdu

÷ uqyq≥ c,fha ;dm m%idrKh ksid my;a ìï iys; rgj,a c,fhka hgùu$ uqyq≥ c, 

uÜgu by< hdu 

÷ ldka;drlrKh

÷ mdxY= c,h ys`.ùu 

÷ ffcj úúO;ajhg ydksùu 

÷ c,fha †h jQ Tlaiscka m%udKh wvqùu

÷ we;eï lDñ .ykhka jr®Okh ùu

 (´kEu folla&  (03 + 03)

(ii) wï, jeis (03)

(iii) SO2 / SO3 / H2SO3 / H2SO4 (03) 
n,mEug ,lajk c, mrdñ;s

÷ pH w.h ^wvqùu& $ wdï,sl;dj ^jeäùu&

÷ ,jK;dj ^jeäùu&

÷ ner f,day whk idkaøKh ^jeäùu&

÷ lGßk;ajh ^jeäùu&

÷ ikakdhl;dj ^jeäùu&

 (´kEu ;=kla&  (03 + 03 + 03)

(iv) m%ldY ridhksl OQñldj u.ska ´fidaka m%udKh by< hhs (03) 
flfiao h;a

 jdykj, msgdr ≥fuys NOx wvx.= fõ'  

(03) 
NO(g) + O(g)NO2 (g) hQ (03)

O(g)   +   O2 (g) O3(g)   +   M (03)M +

(M = third body)

*

(M = f;jk wKqj) 

 (03)

 (03)

 

 ´fidaka úhk ydhkh ^´fidaka m%udKH wvq fõ'& 

 CFC u.ska $ fjk;a uqla;LKavl u.ska ´fidaka ia:rh †h jk ksid ´fidaka m%udKh

 wvq fõ'  (03)

 flfiao h;a
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   O2 (g)

Ozone destroyed by free radicals  (X) (e.g. H, NO, OH, Cl)
which act as a catalyst.

(03)

O3(g)  + X(g) OX(g)   +   O2(g) ---------(1)

2O(g) ---------(2)

---------(3)XO(g)   +   O(g) X(g)   +  O2(g)

(03)

(03)

(03)

(1)x2  + (2) + (3)x2

2O3(g) 3 O2 (g) (03)

(03)

(03)

(03)

(03)

• • • • •

••

••

W;afm%arl f,i ls%hdlrk uqla;LKavl 
u.ska ´fidaka m%udKh wvq fõ'

(v)  I W;afm%arl m˙jr®;l u.ska 

÷ NO(g),  N2(g) njg m;a fõ  (03)

÷ CO(g),  CO2(g) njg m;a fõ (03)

÷ fkdoejqKq yd wr®Oj oejqKq yhsfv%dldnk CO2(g) yd H2O(g) njg m;a fõ (03)

II ÷ SO2  (03)

÷ iuyr fmdis, bkaOkj, i,aµr® wvx.= fõ' (02)

÷ i,aµr® oykh ls¯fï °  SO2 iEfoa' (01)

(09 (a) =  ,l=Kq 75)

(b)  (i) P1 = NH3 (03)

P2 = HNO3 (03)

P3 = NH4NO3 (03)

P4 = hQ˙hd / CO(NH2)2 (03) 
P5 = hQ˙hd - fµdaue,aäyhsâ (03)

(ii) R1 = H2 (03)

R2 = N2 (03)

R3 = CO2 (03)

(iii) X1 = CO / CO2 (03)

X2 = O2 (03)

X3 = N2 + H2     (,l=Kq m%∞kh ls¯u i|yd N2 yd H2 hk folu i|yka l< hq;= h') (03)

(iv) S   =   iajdNdúl jdhQ / CH4  fyda kema;d$(C6H14)  fyda .,a w.=re ^ldnka&  (02)

(v) PC1  :   C6H14(s)   +     6H2O(g)       6CO(g)    +   13H2(g) (02)

 fyda 

 CH4(g)       +    H2O(g)         CO(g)    +   3H2(g) (02)

 PC2 : øj jd;h" Nd.sl wdijkh u.ska  (02)

(vi) M1   =   fyanr® l%uh    fyda   NH3 ksIamdokh  (02)

 M2  =  Tiaj,aâ l%uh  fyda    HNO3 ksIamdokh (02)

 M3  =   hQ˙hd ksIamdokh  (02)
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(vii) 

 
 

M 1 : N2 (g) + 3 H2 (g)
(2 0 0 - 2 5 0 ) atm

2 NH3 (g)
(400 - 45 0 ) oC (0 1 )
Fe  (catalyst)  (0 1 )
K2 O and Al2 O3 (promoters) (0 1 )

(02)

M 2 : 4 NH3 (g)  +   5 O2 (g) 4 NO(g)  +    6 H2 O(g)
(800 - 900) oC  (0 1 )

(02)

2 NO(g) + O2 (g) 150 oC (0 1 ) 2 NO2
(02)

4 NO2 (g)  +   2 H2 O(l)  +    O2 (g) 4 HNO3 (aq) (02)

M 3 : 2 NH3 (l)  +   CO2 (l) NH2 COONH4 (s)

(180 - 210) oC  (0 1 )
1 5 0 atm (0 1 )

(02)

(02)NH2 COONH4 (s) ( NH2 ) 2 CO( aq) + H2 O( l)

(vii)

( NH2 ) 2 CO( s)

Concentrate by evaporation (01)

 Pt or Pt-Rh(catalyst) (0 1 )

(01)

(02)

Note:  Physical states are not r equired.

(02)

(02)

(02)

(02)

(02)

(02)

(01)

(02)

^W;afm%arl&

^W;afm%arl& (01)

jdIamSlrKh u.ska idkaøK 
ls¯u

^jr®Ol&

(30-150) atm (01)

igyk ( fN!;sl ;;a;aj wjYH fkdfõ'

(viii) I  P1  
÷ lr®udka;j, ° wdï,sl ixrpl WodiSk ls¯ug $ úfudajl $ wmc,h ms˙hï ls¯fï °

÷ i,aµr® wvx.= bkaOk oykfha ° msgjk i,aµr® Tlaihsâ WodiSk ls¯u i|yd  

msgdr øjH md,l moaO;sj, 

÷ Ys;ldrl jdhqjla f,i

 rnr® lr®udka;fha ° $ iajdNdúl yd lD;su rnr® ls˙j, wld, leá .eiSu j<ld 

th ia:dhSlrKh ls¯ug

÷ ;Ska; lr®udka;fha °  
 (´kEu tlla&  (02)

   P2 
÷ khsfÜ%g ksmoùug   fyda    

NaNO3  - uia wdrCIlhla f,i  fyda

AgNO3  -  PdhdrEm mg, iy lvodis ksmoùug 

÷ rdc wï,h ksmoùug

÷ mEiaiqï lghq;=j, ° mDIaGh ms˙is≥ ls¯ug 

 (´kEu tlla&  (02)

II bkaOkhla f,i fyda moaO;sh ^450 °C olajd& r;a ls¯ug  (02)

(09 (b) =  ,l=Kq 75)

(09 i|yd uqΩ ,l=Kq 150)



- 82 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2018

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

  

kj jk m%Yakh f;dardf.k we;s ms˙i 75%ls' 

Bg ysñ ,l=Kq m%udKh 150ls' C fldgfia 

ridhk úoHdj m%Yak ;=fkka jeä u ms˙ila 

f;arE m%Yakh fuh fõ'

bka 00 - 37  m%dka;rfha    55%la o

 38 - 75  m%dka;rfha    26%la o 

 76 - 113  m%dka;rfha   15%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 

ms˙i 4%la jk w;r" wfmalaIlhkaf.ka 

55%la u ,ndf.k we;af;a ,l=Kq 37 fyda Bg 

jvd wvqfjks'

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
114 - 150

4%

76 -113

15%

38 - 75

26%

00 - 37

55%

114 - 150

4%

76 -113

15%

38 - 75

26%

00 - 37

55%

  

m
y
i
q;
dj

9 m%Yakfhys fldgia yd wkqfldgia

65%

52%

23%

14%

22%

15%

35% 35%

18%

23%

13%

34%

14%

18%
14%
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(i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv) (v) (vi) (vii) (viii)

(a) (b)

9

(a) (b)

Ú   fuys wkqfldgia 15la we;s w;r" iuia; myiq;dj 26% muK fõ' myiq;dj 20%g wvq 

wkqfldgia .Kk 07ls' fuu m%Yakfha wmyiq u wkqfldgi ù we;af;a (b) (v) jk w;r myiq u 

 wkqfldgi ù we;af;a (a) (i) h'
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C fldgiska 09 jk m%Yakh f;dard .ekSu Wm˙u uÜgul (75%) mej;sh o myiq;dj 26%ls' 

fuh lr®udka; yd m˙irh u; mokï jQ m%Yakhls' 9 (a) fldgfiyss (iii), (iv) yd (v) fldgiaj, 

myiq;dj 23%g jvd wvq h' m%Yakh wjfndaO lr fkd.ekSu fuhg fya;= úh yels h' (iii) fldgfiys 

ridhksl úfYaIh (ii) ys ms<s;=rg wod< úh hq;= h' wï, jeis we;s ls¯ug CO2 odhl fkdjk nj 

isiqka wjfndaO lr .; hq;= h'  

(b) fldgfiys iuia; myiq;djh 35%g jvd wvq h' .e,Sï igykla wdOdrfhka lr®udka; lsysmhla 

w;r wka;r® iïnkaO;djh u;=jk f,i m%Yak úuid we;' ms<s;=re iemhSfï ° lr®udka; w;r wka;r® 

iïnkaO;djh y∫kd fkd.ekSu ms<s;=re widr®:l ùug fya;= ù we;'
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10 m%Yakh
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10.  (a)  (i) CN– iy NH3  (05 + 05)

(ii) A:[Mn(CN)5(NH3)]
3– fyda [Mn(NH3)(CN)5]

3– (10)

B:[Mn(CN)5(NH3)]
2– fyda [Mn(NH3)(CN)5]

2– (10)

C:K3[Mn(CN)5(NH3)]    fyda K3[Mn(NH3)(CN)5]   (15)

D:K2[Mn(CN)5(NH3)]     fyda  K2[Mn(NH3)(CN)5]  (15)

 
(iii) A, Mnys TlaislrK wxlh  = +2
 tuksid A ys  Mn j, bf,lafg%dak úkHdih   1s22s22p63s23p63d5 (03)

 
 B, ys Mn TlaislrK wxlh = +3
 tuksid B ys Mn j, bf,lafg%dak úkHdih    1s22s22p63s23p63d4 (02)

(iv) C potassium amminepentacyanidomanganate(II) (05)

 D potassium amminepentacyanidomanganate(III) (05)

 igyk ( isxyf,ka ,shkq fkd,efí' wCIr úkHdih ksjer† úh hq;= h' 

 (10 (a) =  ,l=Kq 75)

(b)  (i) I   AgCl (s) + e   Ag (s) + Cl–(aq)  (05) 
^  o ms<s.; yel& fN!;sl wjia:d oelaùu wjYHhs'

II ke;' (05) 
Ag+(aq) bf,lafg%dav m%;sls%hdjg ^wr®O m%;sl%shdjg& iyNd.s fkdfõ' (05)

(ii) I   Fe (s)  Fe2+(aq) + 2e (TlaislrK wr®O m%;sls%hdj) (08)

   ½ O2(g) + 2H+(aq) +2e   H2O(l) (TlaisyrK wr®O m%;sls%hdj) (08) 
^  o ms<s.; yel& fN!;sl wjia:d oelaùu wjYHhs'

II iïu; fldaI úNjh =  1.23V – (-0.44V)  fyda   (1.23 – (-0.44)V
    (01 + 01) + (01 + 01)

  = 1.67 V (04 + 01)

(iii) I  TlaislrK wr®O m%;sl%shdj 
2 Br–(aq)    Br2(g)  + 2e fyda 2Br-

(aq)    Br2
(1) + 2e (05) 

TlaisyrK wr®O m%;sl%shdj 

2H2O(l)  +  2e   H2(g)  +  2OH–(aq)  (05)

  ^  o ms<s.; yel& fN!;sl wjia:d oelaùu wjYHhs'
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II Ksp = [Ca2+(aq)][OH–(aq)]2   (05)

 Ca(OH)2 wdjlafIam ùu i|yd wjYH jk [OH–] whk idkaøKh = [OH–]  (05)

  
 fyda 1.0 × 10–2 mol dm–3 (04 + 01)

fuu idkaøKh ,nd °u i|yd wjYH jk OH– m%udKh    =    nOH–

nOH–     =    1.0 × 10-2 mol dm–3 × 100 × 10–3 dm3 fyda  1.0 × 10–3 mol (04 + 01)

ødjKh ;=,ska heúh hq;= wdfrdamk m%udKh  Q,
Q        =     1.0 × 10–3 mol  × 96500 C mol–1  fydaa  96.5 C (04 + 01)

wdfrdamK m%udKh 100 mA Odrdjla Ndú; lr heùu i|yd .;jk ld,h  = t
    fyda a   965 s fyda 16.08 min  (04 + 01)

^µerfâ ksh;h i|yd F fyda 96500 ± 100 C mol–1 w.hla Ndú; ls¯u ms<s.; yel'

^µerfâ ksh;h i|yd F ixfla;h Ndú; lr ld,h F weiq˙ka .Kkh lr we;akï 

iïmQr®K ,l=Kq m%odkh lrkak'&

^t = 16.08 min   fyda   t = 16 min ms<s.; yel&

(10 (b) =  ,l=Kq 75)

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

  

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

we;' fuu m%Yakhg ysñ ,l=Kq 150ls'

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

 38 - 75  m%dka;rfha    19%la o 

 76 - 113  m%dka;rfha   7%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 

ms˙i 4%la jk w;r" wfmalaIlhkaf.ka 70%la u 

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

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

00 - 37

70%

38 - 75

19%

76 -113

7%

114 - 150

4%

00 - 37

70%

38 - 75

19%

76 -113

7%

114 - 150

4%

 

  

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
y
i
q;
dj

 

Ú 10 jk m%Yakfha wkqfldgia 

10la we;s w;r" iuia; 

myiq;dj 27%ls' tu 

myiq;djg jvd wvq 

wkqfldgia .Kk 07ls' 

fuu m%Yakfha wmyiq u 

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

6%ls' myiq u wkqfldgi ù 

we;af;a (b) (ii) II jk w;r 

tys myiq;dj 72%ls'

15%

24%

72%

45%

25%
24%

6%

15%

11%
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(a) fldgi d f.dkqfõ ix.; ixlSr®K yd iïnkaO fõ' (a) fldgfia (i)ys myiq;dj 37%ls' ,s.k 

ms<sn| ukd wjfndaOhla ;snqK o ix.; ixlSr®K ,sùu ms<sn| we;s idOk uÜgu b;d wvq h' ix.; 

ixlSr®K ,sùu ms<sn| we;s idOk uÜgu wNHdij, ksr;ùfuka úi|d .; yels h' 

(a) (iv)ys myiq;dj 6%la muK fõ' IUPAC kdulrKh ,sùfï wmyiq;dj fuhg fya;=jhs' 

(b) fldgfia (i) yd (ii) wkqfldgiaj, myiq;dj 25%g wvq h' bf,lafg%dav m%;sl%shd weiq˙ka iólrK 

,sùfï ° fN!;sl ;;a;aj i|yka ls¯u wksjdr®hh fõ' m%%;sls%%hl yd M, ys fN!;sl ;;a;aj wkqj 

m%;sls%hdfõ fN!;sl rdYSka ^W∞ ( iu;=,s;;d ksh;" tka;e,amSh" ridhksl úNj& fjkia fõ' isiqka 

fndfydauhla ta ms<sn| wjOdkh fkdue;s ùu fufia ,l=Kq wvq ùug fya;= ù we;'  

(b) (iii)ys I wkqfldgi i|yd myiq;dj 24%ls' m%;sls%hdj is≥jk úg udOH NdIañl fõ' túg 

TlaisyrKhg Ndckh jkafka H2O fõ' 

wfmaCIlhl= úiska ° we;s ms<s;=rla my; m˙† ±laúh yel'

tys i|yka jk wdldrhg H+ whk TlaisyrKhg Ndckh ù we;' kuq;a tu ms<s;=r ksjer† fkdjkafka 

NdIañl udOHfha ° H+ whk mej;sh fkdyels nj wfmaCIlhska wjOdrKh lrf.k fkdue;s 

ksid h' 

b.ekaùï ls%hdj,sfha ° wdï,sl udOHfha ° is≥jk m%;sls%hd fuka u NdIañl udOHfha ° is≥jk m%;sls%hd 

flfrys isiqkaf.a wjOdkh fhduq l< hq;= h' fuh iEu tallhlg u w∞< fõ' 

(b) (iii)ys II wkqfldgi i|yd myiq;dj 15%la ù we;' wefkdavh" lef;davh ksisf,i y∫kd 

fkd.ekSu;a µerfâ ksh;h weiq˙ka .Kkh ls¯fï l=i,;djh wvq ùu;a óg fya;= ù we;' tfia u 

ødjH;d .=◊;h hk ixl,amh fuu .egΩj úi£u i|yd wjYH fõ' ridhk úoHdj úIh fldgia 

w;r wka;r® iïnkaO;djh f.dvke.Sfï l=i,;djh wfmaCIlhska mqre≥ mqyqKq úh hq;= h' 
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2.2.4 ˚˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
m

y
i

q;
dj
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˚˚˚  fldgi 

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

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

fmd≥ Wmfoi a (

* m%Yak m;%fha kshñ; ld,h ;=< °" ° we;s uQ,sl Wmfoia lshjd fyd¢ka f;areï .; hq;= h' 

tkï tla tla fldgiska fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk m%Yak 

wksjdr®h o" fldmuK ld,hla ,efí o" fldmuK ,l=Kq ,efí o" hk lreKq ms<sn| j 

ie,ls,su;a úh hq;= w;r m%Yak fyd¢ka lshjd ksrjq,a wjfndaOhla we;s lr f.k m%Yak 

f;dard .; hq;= h'

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

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

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

hq;= h'

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

* wfmalaIlhkaf.a úNd. wxlh iEu msgqjl u w∞< ia:dkfha ,súh hq;= h'

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

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

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

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

hq;= h'

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

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

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

hq;= h'

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

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

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

* II m;%hg ms<s;=re ,sùfï ° jvd;a u M,∞hS f,i ld,h l<ukdlrKh lr .kq ms◊i" 

;ukag myiq m%Yakj,g m<uqj o ≥Ialr;djfhka jeä hehs yef`.k m%Yakj,g miqj o 

ms<s;=re iemhSu" ° we;s wkqms<sfj< wkqj m%Yakj,g ms<s;=re iemhSug jvd fhda.H fõ'
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úfYaI Wmfoia (

fmd≥fõ .;aúg I yd II m%Yak m;%j, m%Yak ieliSug mokï jQ úIh uQ,Or®uh iy m%Yakj,g w∞< j 

isiqka úiska jrK f;dard we;s wdldrh úYaf,aIKh l< úg isiqkaf.a idOk uÜgu jeälr .ekSu 

i|yd my; ±lafjk fhdackd b†˙m;a l< yels h'  

fN!;sl ridhk úIh fCIa;%fha .Kkh ls¯ïj, ° my; lreKq flfrys úfYaI wjOdkh fhduq 

l< hq;= h'   

* ridhksl iólrK u.ska .egÆ úi£fï ° tajd iafgdhslsfhdñ;sl wkqmd; wkqj ksjer†j 

;=,s; ls¯u m%;sls%hl$M,j, fN!;sl ridhksl uQ,Or®u Ndú;h ifudaOdksl lr ksjer† 

ms<s;=r ,nd .kakd wdldrh wNHdi ls¯u 

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

iy tall m˙jr®;kh ksjer† j is≥ ls¯u 

* ixfla; iy ixLHd;aul w.hka hk fojr®.hu wvx.= .egÆ úi£u i|yd uQ,sl wjfndaOh 

,nd °u  

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

* ridhksl uQ,Or®u w;r wfkHdakH iïnkaO;dj f.dvk`.d .ekSfï wmyiq;dj u.yrjd 

.ekSu 

 ksoiqka (

÷ iu;=,s;;djh yd m%;sls%hd iS>%;djh 

÷ ∆H, ∆S, ∆G  iy m%;sls%hdj, wyUq;djh 

÷ ridhksl m%;sls%hd iy l,dm iu;=,s;;djh 

÷ f,a peg,shr® uQ,Or®uh yd tys fh°ï 

÷ ldnksl wKqj, jHQyhka" ls%hdld¯ ldKav" O%eúl;d ±kqu" jHdma;s ix.=Klh jeks 

.Kkhka i|yd fh°u  

idudkH$ wldnksl$ lr®udka; yd md˙i˙l ridhk úoHd úIh fCIa;%h i|yd my; ±lafjk 

lreKq flfrys úfYaI wjOdkhla fhduql< hq;= h' 

* Æúia jHQy yd iïm%hqla; jHQy we£fï ° wkq.ukh l< hq;= ksjer† mshjr ms<sn| j 

wjOdkh fhduq ls¯u ^tlir bf,lafg%dak hq.,a wdfrdamK ±laùu wd†h& 

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

wdldrh ms<sn| j ukd wjfndaOhla ,nd°u 

 W∞( H2O yd H2S 

* bf,lafg%dak úkHdYh iy whkj, ia:dhs;dj w;r we;s iïnkaO;d ms<sn| wjfndaOhla 

,nd °u 

* m%dfhda.sl m¯CIKj,ska ,nd.kakd o;a; úYaf,aIKfha ° tajdg w∞< m%;sls%hd ;=,s; 

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

 Wod( spd f.dkqj, uQ, øjHj, m%;sls%hd 
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3'2' bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

    

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

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

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

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

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

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

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

flfrys jeä wjOdkhla fhduq l< hq;= h' 

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

Ndú; lrk whqre m%.=K l< hq;= h'  

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

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

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

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

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

m˙† lghq;= l< hq;= h' 

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

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

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

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

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

  


