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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 218191 la mdi,a wfmaCIlfhda o 48920 la 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 jdr®;dj ilialr 
we;af;a Tjqkaf.a tu wfmalaId bgqlr.ekSu ms◊i Á ,xld úNd. fomdr®;fïka;=fõ iydh 
°ula jYfhks' fuu we.hSï jdr®;dfõ we;=<;a f;dr;=re úNd. wfmalaIlhskag" .=re Nj;=kag" 
ú≥y,am;sjrekag" .=re WmfoaYl uy;au uy;aókag" úIhNdr wOHlaIjrekag" fo.=rekag yd 
wOHdmk mr®fhaIlhskag tl fia m%fhdackj;a jkq fkdwkqudk h' tneúka fuu jdr®;dj jeä 
ms˙ilf.a m˙YS,kh i|yd fhduq ls¯u jvd;a iq≥iq fõ'

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

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

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

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

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

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

    

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

2019 foieïnr® 30
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I   fldgi 

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

 fuu mdGud,dj wjidkfha ° YsIHhd" 
 
 1. ;dCI◊l lafIa;%%fha u;= jk .egÆ úi£u i|yd úoHd;aul ixl,am fhdod   
  .ekSu' 

  2. f;dr;=re ;dCIKh ms<sn| j .eUqre ±kqula ,nd .ekSug Wkka≥jla we;s lr .ekSu' 

 3. t†fkod „ú;h i|yd jeo.;a uQQ,sl .◊; ixl,am m%%.=K ls¯u' 

 4. úoHd;aul ixl,am ms<sn| uQQ,sl ±kqu ;dCI◊l" iud„h yd wdr®:sl ixjr®Okh   
  i|yd Ndú; ls¯u' 

 5. cd;sl yd f.da,Sh md˙i˙l .egÆ wOHhkh lrñka ;sridr f,i iïm;a Ndú;   
  l< yels wdldrh ms<sn| wjfndaOhla ,nd .ekSu' 
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1.2.  úIh idOkh ms<sn| f;dr;=re
 
      1.2.1.  úIhh i|yd fmkS isá wfmaCIlhka ixLHdj 

  

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

isxy, 16332 2407 18739

fou< 5085 877 5962

bx.%Sis 2 4 6

tl;=j 21419 3288 24707

   
 j.=j 1

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

 fY%a◊h
mdi,a wh≥ïlrejka 

fm!oa.,sl 
wh≥ïlrejka tl;=j m%;sY;h

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

A 442 2.06 46 1.40 488 1.98

B 1651 7.71 296 9.00 1947 7.88

C 3999 18.67 634 19.28 4633 18.75

S 9990 46.64 1444 43.92 11434 46.28

F 5337 24.92 868 26.40 6205 25.11

tl;=j 21419 100 3288 100 24707 100.00

 j.=j 2  
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1.2.3.  m<uqjk j;djg fmkS isá mdi,a wfmaCIlhka 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 1414 63 4.46 171 12.09 327 23.13 610 43.13 1171 82.81 243 17.19

2'  .ïmy 1522 43 2.83 140 9.20 285 18.73 671 44.08 1139 74.84 383 25.16

3'  lΩ;r 736 21 2.85 97 13.18 151 20.52 318 43.21 587 79.76 149 20.24

4'  uykqjr 1227 17 1.39 85 6.93 195 15.89 561 45.72 858 69.93 369 30.07

5'  ud;f,a 566 8 1.41 54 9.55 116 20.49 253 44.70 431 76.15 135 23.85

6'  kqjrt<sh 726 12 1.65 32 4.42 123 16.94 357 49.17 524 72.18 202 27.82

7'  .d,a, 740 23 3.11 75 10.14 159 21.49 347 46.88 604 81.62 136 18.38

8'  ud;r 719 39 5.42 101 14.05 163 22.67 304 42.28 607 84.42 112 15.58

9'  yïnkaf;dg 582 14 2.41 50 8.59 125 21.48 264 45.36 453 77.84 129 22.16

10' hdmkh 890 16 1.80 66 7.42 159 17.86 413 46.40 654 73.48 236 26.52

11' ls,sfkdÉÑ 176 0.00 4 2.27 15 8.52 82 46.59 101 57.39 75 42.62

12' ukakdru 233 1 0.43 8 3.44 33 14.16 118 50.64 160 68.67 73 31.33

13' jõkshdj 210 1 0.48 11 5.24 38 18.10 110 52.37 160 76.19 50 23.81

14' uq,;sõ 117 0.00 4 3.42 15 12.82 48 41.02 67 57.26 50 42.74

15' uvl,mqj 630 11 1.75 48 7.62 120 19.04 278 44.13 457 72.54 173 27.46

16' wïmdr 748 8 1.07 44 5.88 118 15.78 335 44.79 505 67.51 243 32.48

17' ;%sl=Kdu,h 378 7 1.85 23 6.08 47 12.44 164 43.39 241 63.76 137 36.24

18' l=reKE., 1564 25 1.60 96 6.14 271 17.33 805 51.47 1197 76.53 367 23.46

19' mq;a;,u 402 9 2.24 24 5.97 72 17.91 205 51.00 310 77.11 92 22.88

20' wkqrdOmqrh 784 13 1.65 49 6.25 132 16.84 364 46.43 558 71.17 226 28.83

21' fmdf<dkakrej 449 4 0.89 18 4.01 57 12.69 209 46.55 288 64.14 161 35.86

22' n≥,a, 930 22 2.37 77 8.28 190 20.43 455 48.92 744 80.00 186 20.00

23' fudKrd., 448 8 1.78 30 6.70 96 21.43 223 49.78 357 79.69 91 20.31

24' r;akmqrh 1031 43 4.17 111 10.77 242 23.46 424 41.13 820 79.53 211 20.47

25' lE.,a, 911 13 1.43 65 7.12 175 19.21 400 43.91 653 71.68 258 28.32

j.=j 3



- 3 -
w'fmd'i' Wiia fm< wdr®:ßl úoHdj we.hSï jdr®;dj 2013

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

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

iuqÉÑ; 
ixLHd;h

iuqÉÑ; ixLHd; 
m%;sY;h 

91 - 100 0 0 0 0

81 - 90 11 0.04 24707 100.00

71 - 80 266 1.08 24696 99.96

61 - 70 1323 5.35 24430 98.88

51 - 60 3789 15.34 23107 93.52

41 - 50 6518 26.38 19318 78.19

31 - 40 7271 29.43 12800 51.81

21 - 30 4438 17.96 5529 22.38

11 - 20 1059 4.29 1091 4.42

01 - 10 32 0.13 32 0.13

00 - 00 0 0 0 0

j.=j 4 

 by; j.=j wkqj fuu úIhh i|yd 31 - 40 m%dka;rh ;=< ,l=Kq ,nd.;a wfmaCIlhska ixLHdj 

7271  la jk w;r" th uqΩ wfmaCIlhska ixLHdfjka 29.43% ls' ,l=Kq 40 fyda Bg wvqfjka 

,nd .;a wfmaCIlhska ixLHdj 12800 ls' tu ixLHdj uqΩ wfmaCIlhskaf.ka 51.81% 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

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

1- 4 olajd m%%Yak wksjdr®h jqj o" 4% lg wdikak ms˙ila tu 

m%%Yakj,g o  ms<s;=re imhd ke;' jeä ms˙ila ms<s;=re iemhQQ  

1 yd  3 m%%Yak i|yd ms<s;=re ≥ka m%%;sY;h  97% ls' 

B, C yd  D fldgiaj, wka;r®.; jk 5 isg 10 f;la m%%Yakj,ska 

jeäu ms˙ila" tkï wfmaCIlhkaf.ka 86% la 7 jk m%%Yakh 

f;dardf.k we;s w;r" wvqu ms˙ila tkï wfmaCIlhkaf.ka 

21% la muK 10 jk m%%Yakh f;dardf.k we;'    

        

        

m%Yak wxlh

w'fmd'i' ^W'fm<& úNd.h - 2018 

67 - ;dCIKfõoh i|yd úoHdj - II  m;%h 

m%Yak f;dard f.k we;s wdldrh 
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1.3.3.  II  m%Yak m;%fhys m%Yak i|yd ,l=Kq ,ndf.k we;s wdldrh

m%ia;drh  3 (RD/16/02/AL  fmdarufhka ,nd.;a f;dr;=re weiq˙ka ilia lrk ,°')

w'fmd'i' ^W'fm<& úNd.h - 2018 

67 - ;dCIKfõoh i|yd úoHdj - II m;%h 

m%Yak i|yd ,l=Kq ,ndf.k we;s wdldrh ^,l=Kq m%dka;r  wkqj&  

m
%;

sY
;

h

m%Yak wxlh

fuys 1 jk m%Yakh i|yd fjka lr
we;s ,l=Kq m%udKh ,l=Kq 100ls' tu
,l=Kqj,ska" ,l=Kq 76 -10;a w;r

,l=Kq ,nd.;a wfmaCIlhkaf.a m%;sY;h 
12%ls' tfuka u fjka lr we;s ,l=Kq 
m%udKfhka ,l=Kq 00% -25% ;a  w;r  
,l=Kq ,nd.;a wfmaCIlhkaf.a m%;sY;h 
21%la muK fõ' wfkl=;a ishÆu m%Yak 
i|yd wfmaCIlhkaf.ka b;d úYd, 
m%%;sY;hla ,l=Kq 00% -25% ;a w;r 
/f|ñka b;d wvq idOk uÜgula ,nd 
we;s nj fmkS hhs' 
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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

        

Ú   ld,h meh 02ls' uqΩ ,l=Kq 100ls'

Ú jrK 05 lska hq;a nyqjrK m%%Yak 50lska hqla; fõ' (1), (2), (3), (4) yd (5) jrKj,ska 
ksjer† fyda jvd;a .e<fmk fyda jrKh f;a¯u wfmaCId flfr®'

Ú m%%Yak ish,a,gu 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. I  m%Yak m;%h i|yd 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

5

4

4

4

3

4

3

4

1

5

2

1

3

2

4

4

2

4

2

4

3

2

1

1

5

3

4

5

2

1

2

2

3

1

5

2

5                                                        

4

5

5

4

1

4

5

2

1

3

3

2

ksjer† tla ms<s;=rlg ,l=Kq 02 ne.ska ,l=Kq 100 ls' 
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 2.1.4.    I m%Yak m;%hg ms<s;=re iemhSu ms<sn| ks¯ÈK 
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úIh fCIa;%h myiq;dj jeäu myiq;dj wvqu

m%Yakh myiq;dj m%Yakh myiq;dj 

1' „j úoHdj 2 69.7% 4 50.43

2' ridhk úoHdj 11 58.26% 12 8.60

3' .◊;h 21 62.42% 22 12.08

4' f;dr;=re yd ikaksfõok ;dCIKh 28 79.13% 35 7.25

5' fN!;sl úoHdj 47 68.7% 41 16.52

  

m
y

i
q;

dj
  

w'fmd'i'^W'fm<& úNd.h - 2018

67 - ;dCIKfõoh i|yd úoHdj - ˚ m;%h

tla tla úIh fCIa;%fhys myiq;dj 

jsIh fCIa;%h 

„j úoHdj  ridhk 
úoHdj

f;dr;=re yd 
ikaksfõok
;dCIKh

.◊;h  fN!;sl

úoHdj

 

  
I m%%Yak m;%%h ieliSug fhdod.;a m%%Odk úIh fCIa;%% my w;˙ka jeäu myiq;dj fmkajd we;af;a 
f;dr;=re yd ikaksfõok ;dCIK fCIa;%%h fõ' tys myiq;dj 57.65% ls' ;jo „j úoHd úIh 
fCIa;%%hg o  56.06% l myiq;djla wfmaCIlhska m%%or®Ykh lr we;' fuu m%%YAk m;%%hg ms<s;=re 
iemhSfï ° jvd;a wmyiq;u úIh fCIa;%%h ù we;af;a fN!;sl úoHdj jk w;r tys myiq;dj 30% 
ls' I m%%Yak m;%%fha iuia; myiq;dj 47.32% la fõ' 
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2.1.5.  ˚ m%Yak m;%fha tla tla m%Yakfhys jrK f;dard we;s wdldrh - m%;sY; f,i        
m%Yak 
wxlh

ksjer† 
jrKh 

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

1 3 22.42 7.15 51.30 11.30 7.54 0.29
2 5 4.73 1.45 19.81 4.15 69.76 0.10
3 4 27.54 9.85 8.12 50.43 3.38 0.68
4 4 2.90 29.85 6.86 52.75 7.54 0.10
5 4 17.87 6.67 2.51 56.91 15.56 0.48
6 3 18.07 10.14 51.30 8.89 11.50 0.10
7 4 2.90 5.41 28.32 57.87 5.31 0.19
8 3 1.36 4.64 31.88 10.14 51.88 0.10
9 4 7.54 9.75 13.82 26.38 42.03 0.48
10 1 55.85 13.53 12.17 13.04 5.22 0.19
11 5 9.95 13.34 13.04 5.22 58.26 0.19
12 2 8.41 8.60 31.50 17.38 34.11 0.00
13 1 34.49 25.22 5.70 12.08 22.32 0.19
14 3 54.01 28.79 13.91 1.93 1.26 0.10
15 2 9.37 50.72 17.10 3.48 19.23 0.10
16 4 1.16 12.46 9.95 28.41 47.73 0.29
17 4 24.44 4.94 13.91 48.21 8.31 0.19
18 2 29.46 47.25 10.34 8.60 4.06 0.29
19 4 10.82 8.02 12.66 60.48 7.73 0.29
20 2 6.86 40.58 13.62 21.93 16.33 0.68
21 4 0.77 6.38 19.32 62.42 10.72 0.39
22 3 1.94 17.39 12.08 17.00 51.11 0.48
23 2 13.91 17.10 15.56 25.41 27.73 0.29
24 1 58.26 15.75 11.02 9.37 5.12 0.48
25 1 51.01 14.78 21.45 8.22 3.86 0.68
26 5 19.52 8.70 9.08 12.36 49.57 0.77
27 3 8.89 32.85 29.08 14.69 13.91 0.58
28 4 0.97 1.93 1.26 79.13 16.71 0.00
29 5 8.32 2.42 13.53 13.62 61.55 0.58
30 2 4.44 63.96 10.44 13.14 8.02 0.00
31 1 69.86 3.67 5.03 3.57 17.58 0.29
32 2 28.60 42.03 11.69 6.47 11.01 0.19
33 2 1.94 51.79 14.98 3.67 27.25 0.39
34 3 13.72 15.55 59.13 8.99 2.32 0.29
35 1 7.25 13.24 7.54 48.21 23.18 0.58
36 5 4.35 1.84 1.35 14.20 78.07 0.19
37 2 4.44 63.77 13.24 16.62 1.74 0.19
38 5 3.96 9.76 19.42 35.17 30.05 1.64
39 4 5.12 3.57 5.80 26.67 58.55 0.29
40 5 39.03 7.44 14.88 14.59 22.90 1.16
41 5 6.09 14.88 28.21 33.14 16.52 1.16
42 4 15.07 9.08 10.34 57.68 7.25 0.58
43 1 32.56 4.64 11.59 27.25 23.19 0.77
44 4 5.22 26.18 10.43 52.85 4.93 0.39
45 5 5.70 10.25 18.74 26.57 38.45 0.29
46 2 8.79 61.26 12.95 9.47 7.34 0.19
47 1 68.70 9.28 6.38 9.65 5.60 0.39
48 3 11.50 9.56 48.41 17.10 13.24 0.19
49 3 15.94 22.80 30.53 15.08 15.07 0.58
50 2 18.26 32.27 15.85 21.35 11.88 0.39

* tla tla m%Yakh hgf;a ksjer† jrKh f;dard we;s YsIH m%;sY;h w∫re miqìfuys 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 fyda YsIH m%;sY;h hs'  
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2.1.6 I m%Yak m;%hg ms<s;=re iemhSu ms<sn| ks¯ÈK" ks.uk yd fhdackd

 nyqjrK m%Yak 50lska iukaú; I m%%Yak m;%%fhys m%%Yak ilia ù we;af;a my; jHQQyh wkQQjh' 

úIh flaIa;%%h m%%Yak wxl m%%Yak ixLHdj 

„j úoHdj 1 - 4 04

ridhksl úoHdj 5 - 17 13

.◊;h 18 - 27 10

f;dr;=re yd ikaksfõok ;dCIKh 28 - 37 10

fN!;sl úoHdj 38 - 50 13

 
fuu nyqjrK m%%Yak m;%%fhys myiq;dj 60% g jvd jdr®;d l< m%%YAk ixLHdj 11 ls' 

wh≥ïlrejka 40% fyda Bg jvd wvq myiq;djla fmka jQQ m%%Yak ixLHdj  18 ls' 

 ksjer† ms<s;=re iemhSu 40% g jvd wvq uÜgul mej;s m%%Yak wxl yd tajdg wod< úIh 
fCIa;%% my; ±lafõ'

 

úIh flaIa;%%h m%%Yak wxlh m%%Yak ixLHdj 

„j úoHdj  -  0

ridhksl úoHdj 8, 9, 12, 13, 14, 16 6

.◊;h 22, 23, 27 3

f;dr;=re yd ikaksfõok ;dCIKh 35 1

fN!;sl úoHdj 38,39,40,41,43,45,49,50 8

●  „j úoHdj 

  fuu m%%Yak m;%%fha m%%Yak wxl 1 - 4  olajd ieliS we;af;a „j úoHdj úIh mokï lrf.kh' 
„j úoHdj weiqfrka wid we;s m%%Yak ish,a,u myiq;dj 50% blaujd we;' idr®:lj .egΩj,g 
uqyqK °u ;=<ska úIh lreKq u;l ;nd .ekSfï yelshdj yd ,nd .;a ±kqu idr®:lj fhojqï 
i|yd Ndú;d lr we;' úIh lreKq u;l ;nd .ekSu i|yd ksr;=rej m%%Yak j,g ms<s;=re iemhSu 
myiq;dj b†˙fha° jr®Okh lr .ekSug Wmld¯ úh yel'  

●  ridhk úoHdj 
  m%%Yak m;%%fha m%%Yak wxl 5 isg 17 olajd ilia ù we;af;a ridhk úoHdj úIh fCIa;%%fhks' 
ridhk úoHdj m%%Yak 13ka m%%Yak 6lu myiq;dj 40% g wvq ù we;'

 nyq wjhúl iïnkaOfhka ±kqu úuik 8 jk m%%Yakhg 31.88% wfmaCIlhska ms˙ila ksjer† 
jrKh jk (3) jrKh f;dard we;s kuq;a" 51.88%  wfmaCIlhska ms˙ila ksjer† jrKh f,i 
f;dard we;af;a (5) jk jrKhs'

  rnr® r;a fldg uD≥" ls¯u u.ska kej; yevh fjkia l< kuq;a" rnr® j,alkhsÜ ls¯fï ° 
rnr® wKq w;r (S) i,aµr® mrudKq iu`. we;s lr .kakd yria nkaOk ksid j,alkhsia rnr® r;a 
fldg uD≥ lr kej; yev .ekaúh fkdyels nj isiqka wjfndaOlr fkd.ekSu ksid nyq;rh jeä 
m%%;sY;hla (5) jrKh f;dard .ekSug fya;=j ù we;' 
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  9 jk m%%Yakhg ksjer† ms<s;=r jk (4) jk jrKh f;dard we;af;a 26.38% ls' kuq;a (5) jk 
jrKh 40.3% la f,i jeä ms˙ila f;dard .ekSfuka meye†,s jkafka Tjqkag b;s˙ R ixl,amh 
ms<sn|j ksrjq,a wjfndaOhla fkdue;s njhs' ,nd ° we;s jrK w;˙ka ;dr®lslj jrKhla f;dard 
.ekSfï yelshdj wfmaCIlhd jr®Okh lrf.k fkd;sîu thska meye†,s fõ' kj ixl,am ms<sn| 
hdj;ald,Sk ùu yd m˙irh ks¯CIKh  u`.ska fyda wju jYfhka ,nd ° we;s jrK w;˙ka wkqudk 
jYfhkaa fyda ms<s;=re iemhSfï yelshdj jr®Okh l< yel' 

  12 jk m%Yakh fldaiaálaa fidavd ksIamdokh ms<sn|j f.dv ke.S we;' tys ksjeros jrKh 
jkafka (2) jQQj o  34% la (5) jk jrKh o" 31.5% la (3) jk jrKh o f;dard we;' 

fldaiaála fidavd ksmoùu i|yd wuqøjH jk uqyq≥ c,h úfYaI ridhk øjH lsysmhla fhdod 
ms˙myÿjlg ,la lrk nj" fldaiaálaa fidavd wdY%s; ksIamdok nyq;rhla ,xldfõ mj;sk njg 
wfmaCIlhkaf.a ±kqj;a Ndjh wvq nj fmfkhs' 

iajNdúl iïm;a wdYs%; lr®udka;" wuqøjH ms<sn| j fukau 5M ixl,amh ms<sn| j ksrjq,a wjfndaOhla 
mej;=ks kï ksjer† jrKh fuf,i u.ye¯ulg ,la fkdfõ' zzn, Yla;shZZ lr®udka;hla i|yd 
w;HjYH wx.hls' úoHq;a úÉfPokh Ndú; lr is≥ lrk fuu lr®udka;hg wjYH n, Yla;s 
m%udKh ms<sn|j wfmaCIlhd lsis úgl;a i,ld fkdue;s w;r" lr®udka; i|yd  wuqøjH  ms<sn| 
muKla i,ld we;s nj fmfkhs'

,xldj ;=< ú≥,shg wêl ñ,la f.ùug is≥ ùu foaYSh lr®udka; ixjr®Okhg iy wdfhdack .,d 
taug wys;lr f,i n,md we;s wdldrh orejka wjOdrkh ù we;s wdldrh wi;=gqodhl jk nj 2 
jk jrKh 8.0% la ;rï wvq m%%;sY;hla f;dard.ekSfuka meye†,s fõ' 

  13 jk m%%Yakhg ksjer† m%%;spdrh jk m<uq m%%;spdrh m%%;sY;h 34.49% la f;dard we;' th 
jeäu YsIHhka ms˙ila f;arE m%%;spdrh o fõ' Y%%S ,xldj ;=< jd◊c iïm;a jHdma; ù we;s wdldrh 
iy tu iajNdúl L◊c ksê Ndú; lr l< yels lr®udka; ms<sn| orejkaf.a wjfndaOh mqΩ,a ùu 
is≥ jk f,i bf.kqï b.ekaùï l%%ufõo mx;s ldurhg y∫kajd†h hq;= h'

 14 jk m%%Yakhg wod< ksjer† m%%;spdrh jk 3 jk m%%;spdrh f;dard we;s m%%;sY;h 13.91% ls' 
kuq;a jer† m%%;spdrhla jQQ 1 jk m%%;spdrh 54.01% la f;dardf.k we;' fuhg m%%Odk fya;=j ;dCIK 
lafIa;%hg wod<j l%%shd;aul jk rdcH wdh;k iy tajdfha lghq;= ms<sn| ±kqu m%%udKj;a fkdjk 
nj fuhska meye†,s fõ' úfYaIfhka ;dCIK úIh Odrdj ;=< idlÉPd jk rdcH wdh;kj, lghq;= 
.fõIKh lss¯ug YsIHhska fhduq ls¯u jeo.;ah' 

 16 jk m%%Yakhg wod< ksjer† m%%;spdrh jk 4 jk m%%;spdrh f;dard we;s m%%;sY;h 28.41% ls' 
kuq;a jer† m%%;spdrhla jk 5 jk m%%;spdrh f;dard we;s m%%;sY;h 47.73% ls' 

ridhksl fmdfydr iy fldïfmdaiaÜj, wvx.= fmdaIl m%%;sY;h ms<sn| ixikaokd;aul 
úYaf,aIKhla ls¯u" fmdfydr jr®. fofla jdis wjdis idlÉPd ls¯u ;=<ska fuu jr®.fha .egΩ 
úi£ug myiqjla fõ' 
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●  .◊;h

  18,19,20,21,24,25 yd 26 hk m%%Yak i|yd  40% la fyda Bg jeä myiq;djla fmkajhs'  22,23,27 
hk m%%Yakj, myiq;dj ms<sfj<ska 12%, 17% yd 29% úh' 

  myiq;dj wvqu m%%Yakh jkafka 22 jk m%%Yakhhs' ixLHdkfhys flakaøsl m%%jK;d ñkqula 
jk uOHkHh ms<sn| úIh ±kqu muKla fkdj ;r®ldkql+, yelshdj" úYaf,aIKd;aul yelshdj 
uek ne,Sula fuu.ska is≥fõ' kuq;a wfmaCIlhska iQQ;%% Ndú;fhka muKla úi∫ï fiùu mqyqKq ùu 
fuhg fya;= úh yel'  tneúka uQ,sl ixl,am ms<sn| oekqu muKla fkdj Ndú;h yd .egÆ úi|Su 
i|yd jeä wjia:d wfmaCIlhkaa i|yd ,nd †h hq;=h'
 
  23 jk m%%Yakhg wod<j ksjer† jrKh jk (3) " 17% la jeks wvq m%;sY;hla o 28% la u (5) 
jrKh o f;dardf.k we;' úia;rd;aul ixLHdkfha uQ,sl ixl,am ms<sn| oekqu muKla fkdj 
Ndú;h ms<sn| wvq wjfndaOh tfia ùug fya;= ù we;' th u`. yrjd .ekSu i|yd Ndú; wjia:d 
jeä lrñka .egÆ úi|Sug wfmaCIlhska fhduqlr ùu jeo.;ah' 

  ir, fr®Ld folla f√okh jk ,CIHh fiùu ms<sn| oekqu 27jk m%Yakh u.ska uek n,d 
we;' ksjer† jrKh jk (3), 29% la o 32.9% la (2) jrKho f;dardf.k we;' iu.dó iólrK 
úi°fï ° ix.=Kl iudk fkdjk wjia:d ms<sn| .egÆ úi|Sug wfmaCIlhka wjOdkh fhduq l< 
hq;=h' 

●  f;dr;=re iy ikaksfõok ;dCIKh

 m%%Yak m;%%fha wxl 28 isg 37 olajd m%%YAk ilia ù we;af;a f;dr;=re iy ikaksfõok 
;dCIK úIh fCIa;%%fhks' iuia; m%%YAk m;%%fhau 79% jk Wm˙u myiq;dj fuys fmkajd we;' 

   35 jk m%%Yakfha myiq;dj 7% jk w;r th m%%Yak m;%%fha myiq;dj wju w.h fmkajk 
m%%Yakh fõ' f;dr;=re ;dCIKfha ° Ndú;d jk úoHd;aul jpk iy ta mo i|yd isxy, NdIdj 
fhdod we;s mo ms<sn| ;shqKq u;lhla w;HdjYH nj wfmaCIlhska wjOdrKh lr .; hq;=hs' 
m˙.Kl fh≥ï uD≥ldx. Ndú;fha ° tys Ndú;d jk ishÆu ;dCIKsl mo" tajdfha Ndú; ms<sn| 
we;s yqrej fujeks .egÆj,g ms<s;=re °fï ° Ndú;d l< hq;= h'  

●  fN!;sl úoHdj 

   m%%Yak m;%%fha m%%Yak wxl 38 isg 50 olajd m%%YAk ilia ù we;af;a fN!;sl úoHd úIh 
fCIa;%%fhks' fN!;sl úoHdj .egÆ 13 ka 40% g jvd wvq myiq;djhla we;s m%%Yak 8la we;'

   38 jk m%%Yakhg ksjer† ms<s;=r jk (5) jk jrKh f;dardf.k we;s m%%;sY;h 30.05% ls' 
kuq;a jeä m%%;sY;hla f;dardf.k we;s jrKh (4) jk ms<s;=rh' wfmaCIlhska ;=< N%%uK p,s;hg 
yd W;a;drK p,s;hg wod< pd,l Yla;Ska .Kkh ls¯ug wjYH iólrK weiqfrka .egÆ 
úi`°ug  wjia:d i,id °u ;=<ska fujeks .egÆ i|yd idr®:lj ms<s;=re iemhSug wfmaCIlhka 
fhduql< yels h'   

   39 jk m%%Yakh ieliS we;af;a ;dm Od˙;dj yd úYsIaG ;dm Od˙;dj hk ixl,am úNd. 
wfmaCIlhska ;=< ia:dmkh ù we;s wdldrh m¯CIdj i|ydh' fuys ksjer† ms<s;=r jk (4) jk jrKh 
f;dardf.k we;af;a wfmaCIlhskaf.kaa 26.67% m%%;sY;hla jk kuq;a tfukau fo.=Khlg;a jvd 
jeä m%%;sY;hla tkï 58.55% m%%;sY;hla f;dard we;s jrKh jkafka (5) jk jrKhhs' 

ir®j iu le,˙ógr foll we;s" wdrïNl WIaK;aj iudk ødjk follg tlu ld,dka;rhla 
tlu iS>%%;djfhka ;dmh iemhQQ úg wjika WIaK;aj iudk nj ° we;s kuq;a ødjk foflys ialkaO 
iudk njla fuys i|yka lr fkdue;' 
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fuys ms<s;=re f,i øj foflys úYsIaG ;dm Od˙;d iudk nj lsj fkdyel' 
   

       

Ɵ mcƟ= 
Ɵ = cƟ

wjia:d foflys imhk ;dm m%%udKh yd WIaK;aj fjki ksh; neúka øj foflys ;dm Od˙;d 
iudk nj wjfndaO lr .ekSug wfmaCIlhd ;=< isoaOdka; ±kqu w;HdjYH fõ' 

   40 jk m%%Yakh ieliS we;af;a úoHq;fha m%%;sfrdaO iïnkaO ls¯u yd ;dm W;air®ckh hk 
isoaOdka; fldgiaj, m%%dfhda.sl ±kqu we.hSu i|ydh' fuys ksjer† jrKh jk (5) f;dardf.k 
we;af;a 22.9%  ls' wfmaCIlhkaf.ka jeä m%%;sY;hla jk 39.03% ksjer† ms<s;=r f,i f;dard 
we;af;a (1) jk jrKhhs' 

    

R
(P) V 2

= Yla;sh W;air®ckh ùfï 
iS.%;dj 

neúka" 

   
;dm W;air®ckh Wm˙u lr .ekSug kï tla l%%uhla f,i úNj wka;rh (V) jeä l< yelsh' 
ke;fyd;a m%%;sfrdaOh (R) wvql< yelsh' 

fuu .egÆfõ fldaIfha úNj wka;rh ksh; neúka m%%;sfrdaOh wvq l< hq;= nj wfmaCIlhd 
wjfndaO lr.; hq;= h'

     

A
(R) ρ l= m%%;sfrdaOh neúka" 

m%%;sfrdaOh wvqls¯ug l wvq ls¯ug iudka;r.;j fldaIhg iïnkaO l< hq;= nj wfmaCIlhdg 
isysm;a jQQfha kï .egÆjg ksjer† ms<s;=r f;dard .ekSu myiq fõ' .egÆ úi°ug isiqka fhduqls¯u 
;=<ska fujeks .egÆ idr®:lj úi°ug isiqkag yelshdj ,efnkq we;' 

   41 jk m%%Yakh hdka;%%sl Yla;sh ms<sn| ±kqu weiq˙ka ilid we;' ksjer† f,i (2) jk 
jrKh f;dard we;af;a 16.52% la jeks iqΩ wfmaCIlhska ms˙ils' kuq;a 33.14% l jeä ms˙ila 
f;dardf.k we;af;aa 4 jk jrKhhs' 

c, fmdïmhla u`.ska c,h by<g Tijd m%%fõ.hlska bj;g ú°fï ° fmdïmfhka flfrk ldr®Hh 
m%%udKh úuik fuu .egΩfõ <uqka jeä m%%;sY;hla (4) jk jrKh f;dard f.k we;' tfia ù 
we;af;a c,hg ,efnk pd,l Yla;sh fkdi,ld" úNj Yla;sh muKla i,ld ne,Su fya;=fjks'  
isria msyssgqùfï fjkila is≥ùfï ° úNj Yla;sh fjkia jkjd fiau m%%fõ.hla ysñ jia;=jlg 
pd,l Yla;shla o mj;sk nj wfmaCIlhskag wjOdrKh l< hq;= hs'                          
 
   m˙Kdul ms<sn| uQ,Or®u oekqu m¯CId lrk 43 jk m%%Yakfha 32.56%la  ksjer† jrKh 
jk (1) jk jrKh f;dard we;'  m˙Kdulj, l%%shdld¯;ajh yd Ndú;hka ms<sn| bf.kqï b.ekaùï 
l%%shdj,sfha ta ta wjia:dj,° ksrjq,a wjfndaOhla ,nd°u ;=<ska fujeks m%%Yakj,g ksjer†j ms<s;=re 
,nd°ug wfmaCIlhka fhduq l< yels h' 

   45 jk m%%Yakh ilid we;af;a úoHq;a Yla;shg wod< .Kkhka ms<sn| ±kqu wdY%%fhks' fuys 
ksjer† jrKh jk (5) jk jrKh wfmaCIlhskaf.ka 38.45% l ms˙ila f;dardf.k we;'
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fuu .Kkh ls¯fï° o;a; úYaf,aIKh lr úi∫ug ;=vq fok iïnkaO;d .◊;uh iólrK 
f,i m%%ldY ls¯fï l=i,;d jeä †hqKq ls¯fï wjYH;dj wjOdrKh l< hq;= h' ta i|yd ksr;=rej 
wNHdifha fhojsh hq;= h'  

   49 jk m%%Yakh ilid we;af;a ødj.;s fldgfia ix;;sl iólrKfha fh°ï weiqfrks' fuys 
wfmaCIlhska 30.53% m%%;sY;hla f;dardf.k we;af;a ksjer† jrKh jk (3) jk jrKhhs' ° we;s 
o;a; wkqj my; iïnkaO;dj weiqfrkA ksjer† ms<s;=r ,nd .; yel' 

iïnkaO;d ±lSu iy ixiaf,aIKh ls¯fï yelshdjka jr®Okh ls¯fï wNHdi i|yd ms<s;=re 
iemhSu m%%.=K ls¯u u.ska fujeks .egÆ úi|Sfï yelshdj wfmaCIlhd ,nd we;'  

 

m3 s-1 

60
6 × 10-3

A1 V 1 

0.1×10-3

3×9×10-12× 10-3

3.7×109

0.0037×1012

=

=

=

=

=

π×(3μ)2 × 10-3 n   ms-1

A2V 2 

n

n

n

ix;;sl iólrKh u.ska"

 

   50 jk m%%Yakh ilid we;af;a Odrd;=,dj iïnkaO .Kkh ls¯ula weiq˙ks' fuu m%%Yakhg 
ksjer† ms<s;=r jk (2) jrKh f;dard we;af;a 32.27%  l wvq wfmaCIl ms˙ils' iólrK u;lfha 
r|jd .ekSula ksjer† wdfoaYhla wfmaCIlhkag yqrejk m˙† wNHdi jeä m%%udKhla ls¯u i|yd 
isiqka fhduq ls¯ug fhdackd flfr®' iólrKh u;lfha ;nd .;af;a kï fuh ir, .egÆjls' 

    F  =  BIl 
     = 2 × 10 -3 × 10 × 10 × 10 -2

     = 2 × 10 - 3 N
      =  2 × 10 - 4 Kg
     =  0.2 g



- 25 -
w'fmd'i' Wiia fm< wdr®:ßl úoHdj we.hSï jdr®;dj 2013

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 03ls' uqΩ ,l=Kq 100ls'

fuu m%Yak m;%h A, B, C yd D jYfhka fldgia y;rlska iukaú; fõ' 

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, C yd D hk fldgiaj,ska wju jYfhka m%Yak tl ne.ska f;dardf.k m%Yak 

y;rlg muKla ms<s;=re iemhsh hq;= h'

B  fldgi  -  rpkd jr®.fha .◊; m%Yak folls' 

  tla m%Yakhlg ,l=Kq 150ls'

C  fldgi  -  rpkd jr®.fha ridhk úoHdj m%Yak folls' 

  tla m%Yakhlg ,l=Kq 150ls'

D  fldgi  -  rpkd jr®.fha fN!;sl úoHdj m%Yak folls' 

  tla m%Yakhlg ,l=Kq 150ls'

B, C yd D i|yd uqΩ ,l=Kq  = 150 x 4  =  600
˚˚ 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 wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯ÈK" 
ks.uk yd fhdackd

 II  m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯laIK m%ia;dr wxl 2" 3" 4'1 iy 4'2 weiq˙ka b†˙m;a lr we;'

A  fldgi - jHQy.; rpkd 
01 m%Yakh

   
 †,Sr 

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ^,l=Kq 10&

 
 lhsàka 

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 ^,l=Kq 05&
  

  

   fmksis,Ska

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 ^,l=Kq 05&
 

  

   Saccharomyces OR "D" / BiaÜ/ yeast/ Lactobacillus OR "C"
   

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
 

     ^´kEu ms<s;=rlg ,l=Kq 10&
 

   

   Methanococcus OR "F"  
   

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
 

    ^,l=Kq 05&

   

  

   Clostridium OR "B"  
   

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
 

    ^,l=Kq 05&

  

   Bacillus/ rod/ cylindrical/ oKavdldr 
   

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
 

    ^,l=Kq 10&
             ^uqΩ ,l=Kq 50&
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    fmd,a mqIam uxc˙ hqI/ órd/ f;,s–c

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 
     ^´kEu ms<s;=rlg ,l=Kq 05&
  

 

   iqfl%%daia     

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ^,l=Kq 05&

 

  

   fnkäla m%%;sldrh fyda fµa,skaia m˙CIdj      

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ^,l=Kq 10&

 

  

   mshjr 1      

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ^,l=Kq 05&

  

   mshjr 2       

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ^,l=Kq 05&
 

   

     t;fkda,a$ C2H5OH/ CH3/CH2/OH/ ^t;s,a& uOHidr$ rd      

     
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  

       ^´kEu ms<s;=rlg ,l=Kq 10&

   

     weisála wï,h$ t;fkdahsla wï,h

     
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 
    ^,l=Kq 10&

 ^iQQ;%%hg ,l=Kq ke;'&
    ^uqΩ ,l=Kq 50&

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

m<uq m%Yakh wksjdr®h jqj;a" Bg ms<s;=re imhd we;af;a 
wfmaCIlhka 97%ls' fuu m%Yakh i|yd ,l=Kq 100 la ysñ 

fõ'

bka ,l=Kq 0 - 25 m%dka;rfha 20%la o 

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

 ,l=Kq 51 - 75 m%dka;rfha 30%la o

 ,l=Kq 76 - 100 m%dka;rfha 14`%la o

,l=Kq ,ndf.k we;'

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

fuu jHQQy.; rpkd m%Yakhg wkqfldgia  14la 
we;' myiqu wkqfldgi (a) ys (iv) jk w;r tys 
myiq;dj 77%ls' myiq;dj wvq u wkqfldgia (b)ys 
(i) yd (vii) fõ' tajdfha myiq;dj 33%la fõ'  

1 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

01 m%Yakfhys fldgia yd wkqfldgia
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(a)
(i) (i)(v) (v)(ii) (ii)(iv) (iv)(iii) (iii)(vii) (vii)(vi) (vi)

(b)

77%
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52%56%

33%

59%
63%

51%

33%

I jk m%%YAkh CIqø„j úoHdj yd ffcjdKqM, wdYs%%;j ilid we;' 

mQQr®K jYfhka u u;l Yla;sh Wr.d n,k m%%YAkhls'  (a) yd (b) fldgia foflys u Rcqju  
ms<s;=re wfmaCId lrk fuu m%%Yakj,g we;af;a tla ksjer† ms<s;=rla nj wfmaCIlhd ;u ±kqu 
wdjr®ckfhka isysm;a lr .; hq;= h'  tla ms<s;=rla n,dfmdfrd;a;= jk neúka ms<s;=re 2 la imhd 
;snqK o uq,a ms<s;=r muKla i,ld ne,Su is≥ lrhs' 

(b) fldgfia (I) wkqfldgfia myiq;dj 33% f;la wvq jQQfha fndfyda mṡ i úkdlṡ  ksIamdokh 
§rd¶ f,i m%%ldY ls̄ uhs' §rd¶ hkq CIqø „ù l%%shdj,s wjidkfha ,efnk M,hhs'  th m<uq mshjr 
wjidkfha ,efnk M,h f,i 70% la wfmaCIlhska §rd¶ fyda §t;fkda,a¶ f,i m%%ldY l< o" 
t;fkda,a hkq §rd¶ fjkqjg m%%ldY l< yels kula f,i fyda th uOHCIdrS mdkh f,i ±k isáh 
o §rd¶ f,i tlu ms<s;=r ia:dk foll oS m%ldY ls̄ u ;r®ldkql+, fkdjk f,i ;u ±kqu fufyh 
jQQ wjia:djla f,i y∫kd .; yels úh' 

wfkla m%%Yak j,g idfmaCIj jeä myiq;djh 53%la fmkajd ;snqK o myiq;djh b;d fyd| 
uÜgul fkdmj;S' ksr;=reju ;u oekqu wdjr®ckh ls̄ u i|yd fujeks ksmqK;d weiq̇ ka jdrhla 
mdid mj;ajk m%%Yafkda;a;r jevigyka" mka;s ldurfha m%or®Ykh ls̄ ug fmdaiagr" flá igyka" 
mqk¯CIK ls̄ u u.ska myiq;dj by< kxjd .; yels nj fhdackd l< yel' 
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02 m%Yakh 

 
   ;dm odhl

   
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

            ^,l=Kq 10&
 

       ^isiqjd m%%;sl%%shdj weiq˙ka ,shd we;skï ishÆu m%%;sl%%shd iy m%%;sM, ,súh hq;=hs'&    
                                                               ^folu ksjer†kï ,l=Kq 10&

 
 

   

^.s˙iSähd& mqkr®ckkSh n, Yla;s m%%Njhls' $ ^.s˙iSähd& m˙irhg ^kj& CO2 wu;rj 

tl;= fkdlrhs' $ jdhqf.da,h ;=<  CO2 m%%;sY;h fjkia fkdlrhs'$ .a,s˙iSähd Ndú;h 

u`.ska (LP .Eia jeks& Yla;s idkaøKh by< bkaOk Ndú;h wju l< yelsh'  
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

                                         ^´kEu ms<s;=re follg ,l=Kq 10×2 ,l=K } 20&
       ^uqΩ ,l=Kq 40&

  

∆ E  =  mcϑ / mcϑ or ms∆ϑ / msϑ
 =	 500(g)	×	4.2	(J	℃-1 g-1)	×	30	(℃)
 = 6300 J or 63kJ

  

        ^,l=Kq 05&
^,l=Kq 05&

^,l=Kq 04  + 01 = ,l=Kq 05&
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 iS.%%;djh  =  - (ialkaO fjkia& $ .; jQQ ld,h  ^,l=Kq 05&
  =  - (-15 g& $ 20 min ^,l=Kq 05&
  =  0.75(g min -1& ^,l=Kq 05&

 ;dm ckl w.h  =  6300  J $ 15g fyda 63kJ $ 15kJ ^,l=Kq 10&
   =  4200  J $ g fyda 4.2kJ $ g                                  ^,l=Kq 04  + 01 = ,l=Kq 05&
  

   

;dmh m˙irhg ydks ùu fyda mQQr®K oykh fkdùu ^wiïmQQr®K f,i oykh ùu& fyda 

n`≥k u`.ska ;dmh ,nd .ekSu fyda 

.a,s˙iSähd or WKav úh<s fkdùu 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

     ^´kEu ms<s;=rlg" ,l=Kq 15&
  ^uqΩ ,l=Kq 60&

^m%Yak wxl 2 i|yd uqΩ ,l=Kq 100&
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2 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd ( 

fojk m%Yakh wksjdr®Hh jk kuq;aa" Bg ms<s;=re imhd 
we;af;a wfm  aCIlhkaf.ka 96%ls' fuu m%Yakh i|yd 

,l=Kq 100 la ysñ fõ'

bka ,l=Kq 0 - 25 m%dka;rfha 51%la o 

 ,l=Kq 26 - 50 m%dka;rfha 35%la o

 ,l=Kq 51 - 75 m%dka;rfha 11%la o

 ,l=Kq 76 - 100 m%dka;rfha 3%la o

,l=Kq ,ndf.k we;'

fuu m%%Yakh i|yd wfm  aCIlhkaf.ka  51%la u ,ndf.k 

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

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

fuu m%%Yakfha wkqfldgia 7la we;s w;r bka 
wkqfldgia 4lu myiq;dj 30%g jvd wvqh' 
myiqu wkqfldgi (a) I ù we;s w;r tys myiq;dj 
83%ls' myiq;dj wvqu wkqfldgi (b) III jk w;r 
tys myiq;dj 7%ls'

2 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

02 m%Yakfhys fldgia yd wkqfldgia
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;dm ridhkh yd ;dmh fldgig wod< j ksr®udKh lr we;s fuu .egÆfõ' (a) I fldgi i|yd 
wh≥ïlrejka 83% jk Wm˙u myiq;dj olajd we;' 

fuys (a) III fldgfia myiq;dj 10%ls' fuys ° úuid we;af;a Yla;sh ksmoùu i|yd LP .Eia 
fjkqjg .a,ṡ iSähd or WKaä Ndú;d ls̄ fï jdis ms<sn|jhs' m˙ir ys;ldó mqkr®ckkSh n, Yla;s 
m%%Njhkaf.a Ndú;hka yd Bg myiqfjka Ndú;d l< yels úl,am m%%Njhka ms<sn| isiqka ;=< mj;sk 
fkd±kqj;a nj fuu fldgfia myiq;dj 10% wvq w.hlg meñ”ug fya;= fõ' 

(b) II fldgfia myiq;dj 19%ls' fuys° .a,ṡ iSähd or WKaä j, oyk iS>%%;dj (g min -1) f,i 
.Kkh ls̄ ula wfmaCId flfr®' 

m%;sl%%shdjl iS>%%;dj m%%;sl%%shl weiqfrka yd M, weiqfrka b†˙m;a ls̄ fï ° Bg wkqrEm ,l=Kq iïuq;sh 
fh°u wjOdkh fhduq l< hq;= lreKls' 
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m%%;sl%%shl weiqfrka m%%;sl%%shdjl iS>%%;dj ,sùfï °" 

m%;sl%%shd iS>%%;dj = - [m%;sl%%shlj, ialkaO fjki]
   .; jQQ ld,h 

fuys ° fndfyda isiqka (-& ,l=K fhdod fkd;sîu ms<s;=re m;%% we.hSfï ° olakg ,enqKq fmd≥ 
lreKls' 

(b& III ys myiq;dj 7%ls' fuys .egÆfõ jQQ wju myiq;dj olajk fldgihs' fuu fldgiska 
.a,ṡ iSähd or WKaäj, ;dm ckl w.h .Kkh ls̄ ula wfmaCId flfr®' fuu ;dm ckl w.h hkq 
l=ula o hkak meye†,s wjfndaOhla isiqka ;=< fkdue;s nj fuu fldgfia myiq;dj wvqùu u.ska 
;SrKh l< yel' 

;dm ckl w.h hkq talSh ialkaOhla oykfha ° ksmojk ;dm Yla;sh nj isiqkag wjfndaOhla ,nd 
.ekSug isoaOdka; fldgila wjidkfha wu;r .egÆ úi£u;a .%%ka: m˙yrKh;a m%%fhdackj;a fõ' 
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03 m%Yakh

 

    

^m˙irhg is≥jk& ;dm ydksh fkdie,lsh yels h' 
^m˙irhg is≥jk& ;dm ydksh wju fõ' fyda je<ela fõ'  
m˙irh iu`. ;dm yqjudrej wju $ wvq fõ' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

        ^´kEu ms<s;=rlg" ,l=Kq 05&

  

    

 X1: ysia le,˙ ógrh ^+ uka;h& ialkaOh 
 X2: c,h iys; le,˙ ógrfha  ^+ uka;h& ialkaOh 
 X3: c,fha ^wdrïNl& WIaK;ajh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 
   ^05×3= ,l=Kq 15&

^wkqms<sfj, fkdi,lkak&

 

 

  

l=vd whsia leg Ndú; l< hq;= h' 
jrlg tl ne.ska whsia leg tl;= l< hq;= h' 
whsia leg tl;= ls¯ug fmr f;; ud;a;= l< hq;= h' ^whsia leg úh<s l< hq;= h'&
j;=r bys¯u je<elaúh hq;= h' 
oe, iys; uka;h Ndú;fhka whsia leg j;=fr® mdùu je<elaúh hq;= h' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 ^´kEu follg 05×2= ,l=Kq 10&
    

 
 

  

 X4: ñY%%Kfha wju WIaK;ajh 
 X5: ñY%%Kfha ^wjidk& ialkaOh ^+uka;h&''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 
            ^05×2= ,l=Kq 10&
 

 

   
whsia †hùfï ° ,nd.;a ;dmh = (X5 - X2) L + (X5-X2) CW(X4- 0) 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

            ^,l=Kq 05&
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c,h iy le,˙ ógrh u.ska msgl< ;dmh = (X2 - X1) CW (X3-X4) + C (X3- X4) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

                   ^,l=Kq 05&

 
   

  
(X2 - X1) CW (X3-X4) + X1 C (X3- X4) = (X5 - X2) L + (X5 - X2) CW X4''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

     
^,l=Kq 10&

^by; (1) iy (2) m%ldYk iudk ls¯u i|yd muKla ,l=Kq 05&

 
  

    

l=vq lrk ,o whsia myiqfjka øj c,h njg m;aùfuka c,h ;dm yqjudrejg iyNd.S fõ' 

l=vq lrk ,o whsia le,˙órhg oeófï ° mDIaGsl fCIa;%%M,h jeäksid ;dm ydksh jeäh' 

^úYd, mDIaGsl fCIa;%%M,h ksid& whsia †h ùfï fõ.h jeä ùfuka l=vq lrk ,o whsia 
le,˙ógrhg oeófï ° tajdfha WIaK;ajh 0℃ g jvd jeä úh yelsh' 

l=vql< whsia jgd øj /° ;sìh yelsh' tajd f;;ud;a;= l< fkdyelsh' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^´kEu fya;=jlg" ,l=Kq 05&
^uqΩ ,l=Kq 65&

    

   

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

^ialkaOh$ nr g idfmaCIj& m˙irhg ksrdjrKh ù we;s mDIaGsh lafCIa;%%M,h wvq 
ksid fyda whsia †hùu md,kh ls¯u i|yd' 

 
      ^´kEu fya;=jlg" ,l=Kq 05&

 
 

  
;dm ikakdhl;dj wvq ùu$ ;dm m˙jdrl ùu$ ;dm l=ikakdhl ùu'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   

     ^´kEu fya;=jlg" ,l=Kq 05&

 

  
,S l=vq ;dm m˙jdrlhla fyda ;dm l=ikakdhlhla f,i l%%shd lrhs' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   

   ^,l=Kq 05&

   

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

laIqø„ù .ykh$ >k;ajh md,kh$ wvq fõ fyda 
laIqø„ù .ykfha jr®Okh fõ.h wvqfõ' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  
    ^´kEu fya;=jlg" ,l=Kq 05&
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m� S�	(30℃	-	15	℃)	=	mἰL + mἰSW(15℃- 0℃) OR 
10×2640 × 15 = mi(333×103 +[4200×15]''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

    mἰ = 1 kg
   ^jï mi + ol=Kq mi = ,l=Kq 05 + 05&
   ^,l=Kq 04 + 01&

^uqΩ ,l=Kq 35&
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3 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd ( 
f;jk m%Yakh wksjdr®h kuq;aa" thg ms<s;=re imhd we;af;a 
wfm  aCIlhkaf.ka 97%ls' fuu m%Yakh i|yd ,l=Kq 100 la 

ysñ fõ'

bka ,l=Kq 0 - 25 m%dka;rfha 70%la o 

 ,l=Kq 26 - 50 m%dka;rfha 24%la o

 ,l=Kq 51 - 75 m%dka;rfha 05%la o

 ,l=Kq 76 - 100 m%dka;rfha 01%la o

,l=Kq ,ndf.k we;'

fuu m%%Yakh i|yd ,l=Kq 76 - 100;a w;r ,nd f.k we;af;a 

wfm  aCIlhkaf.ka 1%la jeks iqΩ ms˙ila jk w;r" 

wfm  aCIlhkaf.ka  70%lau ,ndf.k we;af;a ,l=Kq 25g 

wvq m%%udKhls' 

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

fN!;sl úoHdj weiqfrka ilid we;s fuu 
m%%Yakfha wkqfldgia 11ls' bka wkqfldgia 3lu 
myiq;dj 40% g jvd wvqh' myiqu wkqfldgi 
(b) I ù we;s w;r tys myiq;dj 56% ls' myiq;dj 
wvqu wkqfldgi (a) (v) 1 jk w;r tys myiq;dj 
1% ls'

9%

27% 28%

3 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

m
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q;
dj
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03 m%Yakfhys fldgia yd wkqfldgia
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23%

38%
33%

18%

1% 4% 5%

45%

56%

31% 28%
22%

12%
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1 2 3

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

(a) (b)

3

(i) (i)(ii) (ii)(iv) (v)
1 2 3

(iii) (iv)(vi) (v)(iii)

33%

18%

38%

23%

4%1%

28%

5%

31%

56%

45%

12%

22%

(a) (b)

fuu .egÆfjka wfmaCId lrkafka wfmaCIlhdg m¯laIKd.drhl m¯CIKhla ie<iqï ls̄ u" 
ñkqï ,nd .ekSu" .Kkh ls̄ u ms<sn| wjfndaOh m¯CId ls̄ uhs' fuu .egÆfõ ta i|yd 
fhdodf.k we;s m¯CIKh jkafka whsiaj, ú,hkfha úYsIag .=ma; ;dmh ksr®Kh ls̄ uhs' 

(a) I fldgi i|yd myiq;djh 23% ls' fuu fldgiska n,dfmdfrd;a;= jQQfha m˙jr®;kh lrk ,o 
le,˙ógrhla Ndú;d lrk úg jdishls' tys jdish jkafka ;dm ydksh wju ùuhs' isiqka fndfyda 
fofkl= ;dm ydksh j<lS f,i ms<s;=r b†˙m;a ls̄ u tys myiq;dj wju 23% ùug fya;= ù we;' 

(a) IV le,˙ógrhg whsia tl;= ls̄ fï l%%shdj,sh wjika l< miq ,nd .; hq;= ñkqï jkaafka moaO;sfha 
wju WIAK;ajh hs' isiqka wjidk WIAK;ajh f,i ms<s;=re b†˙m;a lss̄ u myiq;dj wvq w.hla ùug 
fya;= ù ;sfí' 

(a) V whsia †hùfï ° ,nd .;a ;dmh i|yd m%%ldYhla ,sùfï bf.kqï - b.ekaùï ls%%hdj,sfha ° 
Ndú;d l< ixfla; fhdodf.k ;snq◊' kuq;a tu m%%Yakh mqrd m%%Yakhg .e<fmk f,i ° ;snQQ ixfla; 
Ndú;fhka f;drj m%%ldYkh ,sùu myiq;dj wju ùug fya;= úh' 

(b) V ys myiq;djh 12% ls' fuys we;af;a ° we;s o;a; iólrKhg wdfoaY lr .Kkh ls̄ fï 
.egÆjls' uQQ,sl .◊; ixl,am idOkh yd ù„h .◊; ixfla;j,g wfoaY ls̄ u i|yd isiqka fhduq 
ùu w;HdjYH fõ' 
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04 m%Yakh

 
W;a;drK$ fr®Çh ^isria&

  ^,l=Kq 05&

 
N%%uK

 ^,l=Kq 05&

 

          

(T/ wd;;sh ,l=Kq ls¯u i|yd ,l=Kq 05&

(1000N/W/mg$ nr ,l=Kq ls¯u i|yd ,l=Kq 05&

 

       ^ksjer† †Ydjka iu`. T, T1, T2, R iy Mg ,l=Kq ls¯u i|yd, 03×5} ,l=Kq 

^uqΩ ,l=Kq 05&

T - 1000 = 100×2
T = 1200 N

^,l=Kq 05&
^,l=Kq 04 + 01&

 

a = Rα

^,l=Kq 09 + 01&

  a
  R α =    2

  0.25
 =  =

8rad s-2
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τ = Iα = 25 × 8 =
   200 N m

^,l=Kq 04 + 01&
^uqΩ ,l=Kq 25&

úNj Yla;sh = 100×10×8
    = 18kJ

^,l=Kq 04 + 01&

^,l=Kq 09 + 01&

m%;s∞k cjh =  1000×10×18
6

= 3kW

  

^,l=Kq 04 + 01&
^uqΩ ,l=Kq 20&

wegjqfï ldr®hCIu;dj = 3
5
× 100%

= 60%

  

ke;

^,l=Kq 02&

^,l=Kq 08&

cj iïfm%aIK máh wCI oKavg iïnkaO lr we;s neúks' túg lmamsh tlu fõ.hlska N%uKh 
ls¯u i|yd ú≥,s fudagrh w∞< f,i cjh jeä lr .kS'

  

wvq fõ' 

^,l=Kq 02&

^,l=Kq 08&
>r®IK jHdjr®;h   fya;=fjka Yla;sh ydks 

^uqΩ ,l=Kq 20& 
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4 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

y;rjk m%Yakh wksjdr®H kuq;aa" thg ms<s;=re imhd 
we;af;a wfmaCIlhkaf.ka 96%ls' fuu m%Yakh i|yd 

,l=Kq 100 la ysñ fõ'

bka ,l=Kq 0 - 25 m%dka;rfha 69%la o 

 ,l=Kq 26 - 50 m%dka;rfha 24%la o

 ,l=Kq 51 - 75 m%dka;rfha 05%la o

 ,l=Kq 76 - 100 m%dka;rfha 02%la o

,l=Kq ,ndf.k we;'

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

fuu m%%Yakh fN!;sl úoHdj ixrplh weiqfrka 

we;' tys wkq fldgia 09 lu myiq;dj 40%g 

jvd wvq h' myiq;djh jeäu wkqfldgi (a) (ii) 
fõ' wvqu myiq;djhla olajd we;af;a (b) (iii) hs'                                                                                                                                              

                    

4 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

04 m%Yakfhys fldgia yd wkqfldgia

m
y
i
q;
dj

 

-30-

56%

75%

49%

13%
17%

4% 3%

46%

27%
22%

2%

14%

0

10

20

30

40

50

60

70

80

90

100
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(a)
(i) (i)(i) (i)(ii) (ii)(ii)(iv)(iii) (iii)(iii)

(b) (d) (e)(c)

13%
17%

75%

56%

27%

46%

3%

22%

14%

2%

49%

4%

fuu m%%YAk n,h" N%%uK p,s;h yd ldr®hh yd Yla;sh hk f;aud mokï lrf.k ilia ù we;' 

(a) fldgfiys (iv) wkq fldgig 13% l wvqu myiq;djhla fmkaùug fya;= ù we;af;a n, ,l=Kq 

ls¯u ms<sn| ixl,am ksjer†j wjfndaO lr f.k fkd;sîuhs' l%%shd ,CIh yd l%%shd fr®Ldj ksjer†j 

y∫kdf.k fkdue;' 

N%%uK p,s;h yd iïnkaO (b) fldgfiys wkq fldgia ;=kgu wfmaCIlhska olajd we;s myiq;djh 

20% g jvd wvq ù we;' fuu f;audjg wod< iQQ;%% Ndú;h" .Kkh ls¯u ms<sn| fodaI fuka u (a) 
(iv) fldgfiys n, ksjer† f,i ,l=Kq fkdlss¯u o fuhg fya;= ù we;'

(c) (i) ys úNj Yla;sh iïnkaO fldgig ms<s;=re iemhSfï ° 46% l myiq;djhla fmkakqï l< 

o cjh yd ldr®CIu;dj iïnkaO lr.ksñka ms<s;=re iemhSfï ° wfmaCIlhska wvq idOk uÜgula 

fmkakqï lr we;' fuys oS m%;sodk cjh ms<sn| meyeos,s wjfndaOhla fkdue;s jSu fuhg fya;= ù 

we;'  

(c) (ii) ys ,nd .;a ms<s;=r" (c) (iii) fldgig .,md .; hq;= ùu;a ldr®hCIu;dj ms<sn| ixl,amh 

ksjeros f,i Ndú; fkdls¯u;a hk fya;= ksid (c) (iii) fldgfiys myiq;dj 22% la jeks w.hlg 

my; jeà we;'
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(d) fldgfiys lmamsfha wrh fjkia ls¯u ldr®CIu;dj flfrys is≥lrk n,mEu ms<sn|j úoHd;aul 

j fya;= oelaùug wfmaCIlhska wfmdfyd;a ù we;' m%dfhda.sl Ndú; wjia:djka ms<sn| j wjOdkh 

fhduq ls¯u fujeks .egÆ úi|Sug jvd;a myiqjla ù we;' 

(e) fldgfiys lmamsfha N%uK wCIfha rΩ nj ldr®hCIu;dj flfrys is≥jk n,mEu ms<sn|j o 

úoHd;aul fya;= oelaùu i|yd wfmaCIlhska olajd we;s myiq;dj 3% la jeks wju w.hla f.k we;'

fuys oS wfmaCIs; ms<s;=r §>r®IK jHjr®:h¶ jqj o wfmaCIlhska iq≥iq u fh≥u Ndú;d fkdls¯u o 

fuhg fya;=jla ù we;' 
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05 m%Yakh

 

   

^,l=Kq 05&
^,l=Kq 04 + 01&

(i)  AFO ;%%sfldaKh i,lkak'
 fok ,o o;a;j,g wkqj" FÔA=FÂO = 600

 tneúka" AFO iumdo ;s%fldaKhla fõ'
 tu ksid FO = 60m

 

   ^,l=Kq 05&

(ii) l=Ækl mdofï wrh = 2
2

= 1 m

 l=Ækl mdofï jr®.M,h = π × 12 
       = 3.14m2

 

   

^,l=Kq 05&

(iii)  OC †. 60m fõ'
   tuksid FC †. = 60m + 60m
       =120m

^,l=Kq 05&

^,l=Kq 05&

AEF ;s%fldaKh ie,lSfuka ABCF ;s%mSishfï ,ïN Wi = 60 cos 300 = 60 ×
√3
  2

= 30×1.73=51.9 m

^,l=Kq 05&ABCF ;s%mSishfï jr®.M,h =      (60 + 120) × 51.9
             =  4671m2

 1
 2

^,l=Kq 04 + 01&
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úl,am l%%uh

AFO iumdo ;s%fldaKh i,lkak' tys mdohl †. 60m fõ'

tneúka  AFO iumdo ;s%fldaKfha ,ïN Wi = 60 cos 300 = 60 × 
            = 30 × 1.73 = 51.9m

tuksid AFO iumdo ;s%fldaKfha jr®.M,h =     × 60 × 51.9
     
              = 1557 m2

ABCF ;s%mSishfï jr®.M,h = 3× AFO ;s%fldaKfha jr®.M,h
         = 3×1557 = 4671m2

√3
  2

 1
 2

 

   

(iv) ^,l=Kq 05&
^,l=Kq 05&

rEmhg wkqj FCDE ;s%mSishfï jr®.M,h  = 4671 m2

n,fldgqfõ we;=,; ìfuys jr®.M,h     = 4671 + 4671
        = 9342 m2 ^,l=Kq 04 + 01&

^uqΩ ,l=Kq 70& 

          

^,l=Kq 05&

^,l=Kq 05&

^,l=Kq 05&

^,l=Kq 05&

= 2
2

= 1 m

f∞frys iDcqfldaKdY% fldgfia jr®.M,h = 2×5 = 10 m2

f∞frys wr®O jD;a;dldr fldgfia wrh =

wr®O jD;a;dldr fldgfia jr®.M,h =     × π × 12 =        m2 1
 2

 π
 2

fodfrys bosrsmi uqyqKf;ys mDIaG jr®.M,h = 10 + 1.57 = 11.57 m2

 = 1.57 m2

^,l=Kq 04 + 01&
 

^,l=Kq 05&

f∞frys >klu     = 0.3 m
f∞frys wvx.= ,S m˙udj    = 11.57 × 0.3 = 3.471 m3

fodfrys ialkaOh     = 3.471 × 100 = 347.1 kg ^,l=Kq 04 + 01&
^uqΩ ,l=Kq 35&
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2
2

^,l=Kq 05&

^,l=Kq 05&
^,l=Kq 05&

l=Ækl wrh        =         = 1 m
l=Ækl is,skavr yevh we;s fldgfia mDIaG jr®.M,h   = 2 × π × 1 × 10 = 20 π m2

         = 62.8 m2

fla;=ldldr fldgfia we, Wi   = √ 1 + 25  =  √ 26  = 5.01 

^,l=Kq 04 + 01&

^uqΩ ,l=Kq 30) 

^,l=Kq 05&

^,l=Kq 05&

l=Ækl wrh fla;= yevh we;s fldhfia mDIaG jr®.M,h  = π × 1 × 5.01 = 5.01 π m2

          
           = 15.73 m2

      
l=Ækl mDIaG jr®.M,h     = 62.8 + 15.73  = 78.53 m2 

^,l=Kq 05&

^,l=Kq 05&

^,l=Kq 05&
^uqΩ ,l=Kq 15&

weia uÜgfï isg l=ΩfKa Wi    = 5+10  -  1 = 14 m
l=Æfka flakaøhg O isg we;s ≥r   = OA + l=ΩfKa is,skavr fldgfia wrh
       = 60 + 1 = 61  m
l=Æfka uq≥k fmfkk wdfrdayK fldaKh  θ kï tan  θ  =         = 0.229 or 0.23  14

61
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5 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

miajk m%Yakh f;dardf.k we;s ms˙i 66%ls' fuu m%Yakhg 

ysñ uqΩ ,l=Kq m%%udKh ,l=Kq 150 ls' 

bka ,l=Kq 0 - 37 m%dka;rfha 20%la o 

 ,l=Kq 38 - 75 m%dka;rfha 28%la o

 ,l=Kq 76 - 113 m%dka;rfha 31%la o

 ,l=Kq 114 - 150 m%dka;rfha 21%la o

,l=Kq ,ndf.k we;'

fuu m%%YAkhg ,l=Kq 114 fyda Bg jvd ,ndf.k we;s ms˙i    
21%la jk w;r" wfmaCIlhkaf.ka 20%la u ,ndf.k 

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

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

fuu m%%YAkh wkqfldgia 8lska iukaú; jk w;r 
bka wkqfldgia 7 lu myiq;dj  40% g jeäh' fuu 
m%%Yakfha ≥Ialru wkqfldgi  (d)  h' tys myiq;dj 
27% ls' myiq;u wkqfldgi (a) II fõ' tys myiq;dj 
79% ls'

5 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

30
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(i) (i)(ii) (ii)(iv)

5

(iii)
(a) (b) (c) (d)

55%55%

79%

56%

27%

42%45%

77%

 jr®.M," m˙ud" ;%%sfldaKñ;sh iïnkaO ksmqK;d m¯CId lrk fuu .egÆfõ mDIaG jr®.M," 
m˙udj ms<sn|j o" ta ;=<ska úYaf,aIKd;aul .Kkh ls¯ï o" wjidkfha ;%%sfldaKñ;sl 
wkqmd;hka weiq˙ka fldaKhka ksrEmKh ls¯u o wfmaCIs;h' (a),(b) fldgia 45%  lg jvd 
myiq;djla m%%or®Ykh ls¯u ;=<ska hïlsis idOkSh uÜgula fmd≥fõ fmkakqï lr we;'

(d) fldgfia ° ;%%sfldaKñ;sl wkqmd; ms<sn| wjfndaOh m%%udKj;a fkdùu myiq;dj 27%  
olajd my; jeàug fya;= ù we;'  wfmaCIlhska ;%%sfldaKñ;sl wkqmd; ms<sn| uQQ,sl ixl,am 
wOHkhg fhduq ùu yd ir, wjia:dfõ isg fhojqï olajd .egÆ úi|Sug mqyqKq ls¯fuka fuu 
ksmqK;dj jr®Okh lr.; yels nj fhdackd flfr®' (d) fldgfia myiq;djh wvq ùug ;j;a 
fya;=jla jQQfha l=Æfka flakaøhg O isg we;s ≥r 61m f,i fkdj 60m f,i jD;a;fha wrh 
fkdi,ld ≥r uekSu fya;= fjks'
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06 m%Yakh

    

mx;s iSud jdyk .Kk 
^ixLHd;h& 

mx;s udhsï mx;s ,l=K iuqÉÑ; 
ixLd;h 

m%%;sY; 
iuqÉÑ; 

^ixLHd;h&

0.1- 1.0 02 0.05 - 1.05 0.55 02 04

1.1 - 2.0 03 1.05 - 2.05 1.55 05 10
2.1 - 3.0 10 2.05 - 3.05 2.55 15 30
3.1 - 4.0 20 3.05 - 4.05 3.55 35 70
4.1 - 5.0 08 4.05 - 5.05 4.55 43 86
5.1 - 6.0 05 5.05 - 6.05 5.55 48 96

6.1 - 7.0 02 6.05 - 7.05 6.55 50 100

^,l=Kq 10& ^,l=Kq 10& ^,l=Kq 10& ^,l=Kq 10&

  
    

^,l=Kq 05&

^,l=Kq 05&

2 × 0.55 + 3 × 1.55 +10 × 2.55 +20 × 3.55 + 8 × 4.55 + 5 × 5.55 + 2 × 6.55
50

uOHkH =

= 3.59  fyda 3.6
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^m˙fïh m˙udK iys; f,an,a l< wlaI i|yd" 04 × 2 = ,l=Kq 08&
^,laI y; ,l=Kq ls¯u i|yd" 02 × 7 = ,l=Kq 14&

^ (0.05,0),laIh we;=<;aj m%%ia:drfha yevh i|yd" = ,l=Kq 03&

 

   

^,l=Kq 05&

^,l=Kq 05&

^uqΩ ,l=Kq 90&

^,l=Kq 05&

ldnka fudfkdlaihsâ 4.5 g jvd wvqfjka msg lrk fmg%%,a 
ldr® r: m%%;sY;h          

tu ksid ldnka fudfkdlaihsâ m%%udKh 4.5 jvd 
jeäfhka msg lrk fmg%%,a ldr® r: m%%;sY;h        

= 79.5% 

= 100 - 79.5 

= 20.5% (19.5% isg 21.5% olajd ) 
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^,l=Kq 05&

^,l=Kq 05&

wka;r® p;=r®:l mrdih          

Q1 ; 5  jk yd 6 jk o;a; w;r ueo msysá w.h (5.25 jk ia:dkfha msysá o;a;h&
3.5  3.5   4.1   4.1   4.8   5.2    
        
  Q1 = 4.8 + (5.2  - 4.8) × 0.25

   = 4.9        

^,l=Kq 05&

^,l=Kq 05&

Q3 ; 15  jk yd 16 jk o;a; w;r ueo msysá w.h (15.75 jk ia:dkfha msysá o;a;h&
6.3  6.5   6.5   7.4  7.4   7.4    
        
Q3 = 6.3 + (6.5 - 6.3) × 0.75

 = 6.45        

^,l=Kq 05&

^,l=Kq 05&

wka;Ya p;=r®:l mrdih    = 6.45 - 4.9  
        = 1.55

tu ksid ueo msysá o;a; 50% fya mrdih  = 1.55 
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mka;s iSud jdyk 
.Kk 

3.1 - 4.0 02
4.1 - 5.0 03
5.1 - 6.0 09
6.1 - 7.0 03
7.1 - 8.0 03

 

^,l=Kq 05&

^,l=Kq 05&

^,l=Kq 05&

fmg%%,a ldr® i|yd mrdifha Wm˙u w.h  = 7.0 - 0.1 = 6.9  

;%%S frdao r: i|yd mrdifha Wm˙u w.h  = 8.0 - 3.1 = 4.9  
     
tneúka fmg%%,a ldr® r: j, ldnka fudfkdlaihsâ m%%udKhkaf.a úis¯u jeäh'   
        

    

^,l=Kq 05&

^,l=Kq 05&

^,l=Kq 05&
fmg%%,a ldr® i|yd mrdifha wju w.h   = 6.1 - 1.0 = 5.1  
;%%S frdao r: i|yd mrdifha wju w.h   = 7.1- 4.0  = 3.1  
tneúka fmg%%,a ldr® r: j, ldnka fudfkdlaihsâ m%%udKhkaf.a úis¯u jeäh'    

 

    

mka;s iSud jdyk 
.Kk 

0.1 - 1.0 02
1.1 - 2.0 03
2.1 - 3.0 10
3.1 - 4.0 22 (20 + 2) 
4.1 - 5.0 11 (8 + 3)
5.1 - 6.0 14 (5 + 9) 
6.1 - 7.0 05 (2 +3) 
7.1 - 8.0 03

^;Sre fol i|yd 05 × 2 =,l=Kq 10&
^uqΩ ,l=Kq 60&
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6 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

yhjk m%Yakh f;dardf.k we;s ms˙i 49%ls' fuu m%Yakhg 

ysñ uqΩ ,l=Kq m%%udKh ,l=Kq 150 ls' 

bka ,l=Kq 0 - 37 m%dka;rfha 62%la o 

 ,l=Kq 38 - 75 m%dka;rfha 25%la o

 ,l=Kq 76 - 113 m%dka;rfha 10%la o

 ,l=Kq 114 - 150 m%dka;rfha 3%la o

,l=Kq ,ndf.k we;'

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

fuu m%%YAkh wkqfldgia 8lska iukaú; jk w;r 
bka wkqfldgia 2 l muKla myiq;dj  40% g 
jeäh' fuu m%%Yakfha wmyiqu wkqfldgi  (b) I  
h' myiq;dj jeäu wkqfldgi (b) II jk w;r' tys 
myiq;dj 55% ls'

6 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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(i) (i)(ii) (ii)(iv) (iv)
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(iii) (iii)
(a) (b)

8%
16%

22%

43%

27%

5%

55%

2%

(a) (i)  fldgfia ,nd ° we;s ud;Dldj,g o;a; ilia ls¯u  43%  l myiq;djlska is≥lr we;' 

(a) (ii)  ys uOHkH .Kkh ls¯fï ° is≥ ù we;s iqΩ ls¯ï fodaI myiq;dj 22%  la olajd my; jeàug 
fya;= úh' 

(a) (iii), (a) (i)  weiq˙ka ksr®udKh l< hq;= ksid j.=fõ ° jQQ fodaI" m%%ia:drh we°fï fodaI o iys;j 
tu fldgfia myiq;dj 16%  f;la u my< nei we;' 

(a) (iv)  i|yd  (a) (iii)  m%%ia;drh weiqfrka ms<s;=re iemhSug we;s .egÆjls' tu m%%ia;drh 
úYaf,aIKd;aul f,i b†˙m;a l< hq;= h' (a) (i)  ys yd (a) (iv)  ys is≥ jQQ iuia; fodaI (a) (iv)  ys 
ksjer† njg n,mEï lrk ,†' 

(b)  ys myiq;dj wvq u fldgi jkafka (i)  fõ' th 2%  ls' fuu fldgfia myiq;dj wvq ùug fya;= 
ù we;af;a wka;r®p;=r®:l mrdih fiùu úi∫u f,i y∫kd fkd.ekSuhs' 

iuia;hla f,i fuu .egÆj úYaf,aIKfha ° ms<sôUq jkafka fok ,o o;a; ksjer†j ixúOdkh 
ls¯u" ixúOdkh lrk ,o o;a; kshñ; f,i ksjer†j m%%ia;dr u.ska ksrEmkh ls¯u" ksrEms; o;a; 
ksjer†j wr®:l:kh yd ksmqK;d <`.d lr .ekSfï ≥r®j,;djh hs' .egÆ úi£ug fhduq ls¯u" 
ksjer† f,i ixLHd iqΩ ls¯u" .◊; lr®u ksjer† yeisrùu u.ska myiq;dj jeä lr .; yel' 
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07 m%Yakh

^,l=Kq 10&lD;Su 

 

^´kEu ms<s;=rlg ,l=Kq" 10&

myiqfjka ksIamdokh l< yelsh'
fyda úhou wvq ùu fyda  
úúO ldr®hhka fndfyduhla i|yd fhdod .; yels ùu fyda 
m%%;spl%%SlrKh myiq ùu fyda 
ieye,aÆ ùu 

^,l=Kq 10&
ffcjydhkhg ,la fkdùu $ m˙irfha jeä ld,hla mej;Su' 

^´kEu ms<s;=re follg"  10 × 2 ,l=Kq" 20&

m%%;spl%%SlrKh"
fyda kej; Ndú;d ls¯u" 
fyda Ndú;h wvq ls¯u" 
fyda ffcjydhkhg ,lajk wdfoaYl Ndú;h' 

^´kEu ms<s;=rlg ,l=Kq" 10&

ms<sld iE°fï wjodku jeäfõ$ fi!LHu .egΩ we;sùu$ Yajiak .egΩ we;s ùu$ nyq 
pl%%Sh wefrdaueál ixfhda. ^vfhdlaiSka& ksIamdokh" úI ixfhda. ^jdhq& ksIamdokh fõ' 

^´kEu ms<s;=rlg ,l=Kq" 10&

.yK >k;ajh wvq fõ' ^u;aiH ixLHdj wvq fõ& fyda úI ù u;aiH ixLHdj wvq fõ'  

^,l=Kq 10&

m˙irfha we;s úúO f.da, l,dm w;r$ yqjudrej is≥jk wdldrh úia;r lrhs fyda m˙irh 
;=< we;s c,h tys l,dm w;r yqjudre jk wdldrh úia;r lrhs fyda c, pl%%h úia;r 
lrhs'          
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^´kEu ms<s;=rlg" 05 + 05 = ,l=Kq 10 &

Ca2+ yd $ Ca whk iy Mg whk $ Ca hk Mg 

^,l=Kq 10 &

(we,ï) Al2 (SO4)3 (weÆñkshï i,afµaÜ) fyda nyq úoHq;a  úÉfÉoH 

^´kEu ms<s;=rlg ,l=Kq" 10&

^uqΩ ,l=Kq" 40&

îug iq≥iq c,h iSud iys; iïm;la ùu fyda îug iq≥iq c,h ksIamdokh i|yd rch úiska 
úiska wêl ms˙jehla ±¯u' 

1L × 1000 × 30 = 30,000 L 
^,l=Kq 09 + 01 &

^,l=Kq 10&
30,000(L) / 1000(L) = 30 units  

^´kEu ms<s;=rlg ,l=Kq" 10&

ødú; ldnksl ixfhda. m˙irhg uqod ye¯u fyda 
ldnksl ixfhda. ^ffcjydhkhg ,la fkdjk ixfhda.& m˙irhg tl;= ùu fyda 
c, ¥IKh fyda 
mdxY= ¥IKh fyda 
mfia laId¯h;dj jeä ùu 

^,l=Kq 10&
^uqΩ ,l=Kq 40&

wm c,h tl;= fldg jeisls,sh Ndú;fhk miq th ms˙is≥ ls¯u fidaod ye¯u (flushing) i|yd 
fhdod .ekSu' 
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7 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

y;ajk m%Yakh f;dardf.k we;s ms˙i 86%ls' m%%Yakfha 

iuia; myiq;dj 57%ls' fuu m%Yakhg ysñ uqΩ ,l=Kq 

m%%udKh ,l=Kq 150 ls' II m;%%fha f;a¯u jeäu m%%Yakh 

jkafka fuu m%%Yakhhs' 

bka ,l=Kq 0 - 37 m%dka;rfha 4%la o 

 ,l=Kq 38 - 75 m%dka;rfha 30%la o

 ,l=Kq 76 - 113 m%dka;rfha 53%la o

 ,l=Kq 114 - 150m%dka;rfha 13%la o

,l=Kq ,ndf.k we;'
fuu m%%Yakhg ,l=Kq 114 fyda Bg jeäfhka ,ndf.k we;s 

ixLHdj 13%la jk w;r" wfmaCIlhka 4%la ,ndf.k 

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

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

y;ajk m%%Yakfha wkqfldgia 14 la we;' thska 
wkq fldgia 9lu myiq;dj  40% g jvd jeäh' 
fuu m%%Yakfha wmyiqu wkqfldgi  (b) (ii)  
h' th 25% ls' myiqu wkqfldgi ù we;af;a 
(a) I h' tys myiq;dj 96% ls' wkqfldgia 5la 
myiq;dj 40% g jvd wvq w.hla fmkajhs'  

7 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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(i) (i)(i)(ii) (ii)(ii)(iv) (iv)(iv)(v) (vi)

7

(iii) (iii)(iii)
(a) (b) (c)

80%

33%

76%

55%60%

38%

73%

96%

36%
43%

25%

55%

69%

35%

f;a¯u by< w.hla jqj o" myiq;dj wvq w.hla jk ridhk úoHd ixrplfha fuu m%%Yakfha 
nyqwjhúl" ;dCI◊l †hqKqj yd m˙irh hk ksmqK;d wdY%%fhka f.dvk.d we;'  

flá meye†,s ms<s;=re iemhSu fjkqjg °r®>" ksrjoH fkdjk úia;r ,sùu fuys wmyiq;dj 
jeä ùug fya;= ù we;' .=re w;afmd; m˙YS,kh ls¯u" ta ;=<ska ,efnk bf.kqï M, 
we.hSu" t†fkod „ú;fha f,dalfha kj m%%jK;d" uQQ,sl úIh lreKq ms<sn| meye†,s" kssrjq,a 
wjfndaOh fuu jr®.fha m%%Yakj,g ms<s;=re iemhSfï ° m%%.=K l< hq;= h' miq.sh úNd. m%%Yak 
yd ms<s;=re rgdj wOHhkh ls¯u o fuu tallfhka f.dvk.k m%%YAkj,g idr®:l f,i 
ms<s;=re ,sùug l†u msgqjy,ls' 
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08 m%Yakh

^05 × 3 ,l=Kq 15&

uqo,a" ñksia" ^n,h& hka;%%" 

 ^´kEu lreKq follg" 05 × 2 = ,l=Kq 10&

myiqfjka imhd .; yels ùu$ ̂ myiqfjka ,.d úh yels ùu& úYd, m%%udKfhka ,nd .; yels 
ùu $ by< ixY=oaO;djhlska hq;= ùu wLKavj$ °r®> ld,hla ,nd.; yels ùu'   

  

^05 × 3 = ,l=Kq 15&
^uqΩ ,l=Kq 40&

wjidk M,h fj<|fmdf<a úls”u iy lr®udka; jd◊cuh jYfhka idr®:l ùu i|yd 
wjidk M,h úls”u i|yd wjYH m%%pdrh iemhSu

^ ,l=Kq 10&

≥iaY%%dú;djh md,kh $ wvq ls¯u' 

  ^ ,l=Kq 10&

c,h 

  ^ ,l=Kq 10&

ldnksl jdIam m˙irhg tl;= fkdfõ'  

  ^ ´kEu ms<s;=re follg 5 x 2 = ,l=Kq 10&

wmøjH neyer ls¯u i|yd jehjk úhou wvq ùu$ m˙irhg is≥jk ydksh wvq ùu$ wuqøjH 
i|yd jeh jk úhou wvq ùu$ wuqøjH wdkhkh ls¯ug jeh jk ld,h wvq ùu'  

  ^,l=Kq 10&

;dmdxl wvq ùu fyda blaukska jdIam ùu'       n =/
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øjlh jdIam ùu$ úh,Su"
nyq wjhúl b;d ,.ska weys¯u ^nyq wjhúl øjH yria nkaOk idohs'& 
úh<s ;Ska; mg,hla idohs' 

^ ´kEu ms<s;=re follg 5 x 2 = ,l=Kq 10&

wdr®:sl wjdishla   #   fmdfydr i|yd wêl úhoula ±¯ug is≥ ùu fyda # wêl ksIamdok 

md˙i˙l wjdishla   # fmdaIl øjHh m˙irhg ksl=;a ùu ^iqfmdaIKh& fyda iqfmdaIKhg  
           fya;=jk ´kEu idOlhla úia;r ls¯u' 

^ 5 x 2 = ,l=Kq 10&

  

tmamdj, 

^,l=Kq 10&

^,l=Kq 10&

fmdfydr jr®Id c,h u.ska fidaod hEug ,la fõ '  

 

  ^´kEu ms<s;=rlg" 5 x 2 = ,l=Kq 10&

ueá l,h u.ska fmdaIl øjH r`ojd .ekSu fyda fmdfydr fiñka mig ksl=;a ùu is≥fõ'   

  

^,l=Kq 10&

^uqΩ ,l=Kq 50&

fhdok ,o fmdfydr tla l,dmhla ;=< muKla we; fyda fmdfydr YdLfha uQQ, moaO;sh mqrd 
me;s¯ fkd;sîuhs'  
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8 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

wgjk m%Yakh f;dardf.k we;s msßi 68] ls' fuu m%Yakhg 
ysñ ,l=Kq m%udKh 150 ls'

bka ,l=Kq 0 - 37 m%dka;rfha 26% lao 
     ,l=Kq 38 - 75 m%dka;rfha  50% la o
     ,l=KQ 76 - 113 m%dka;rfha 19% la o 
     ,l=Kq 114 - 150 m%dka;rfha 5% la o  ,l=Kq ,nd f.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd f.k we;s 
wfmaCIlhka 5% l wjuhla jk w;r wfmaCIlhkaf.ka 26% 
la u ,ndf.k we;af;a 37 fyda Bg jvd wvq ,l=Kq m%%udKhls' 

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

fuu m%Yakfha wkqfldgia 14 la we;s w;r 
myiq;dj jeäu wkqfldgi (a) ¸ jk w;r tys 
myiq;dj 77% ls' myiq;dj wvqu wkqfldgia 
(b) ¸ yd (c) ¹ jk w;r tajdfha myiq;dj 9% 
ls'

8 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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(i) (i) (i)(ii) (ii)(ii) (v)(iv)(iv) (v) (vi)

8

(iii) (iii)(iii)
(a) (b) (c)

25%

9%

23%

65%62%

47%

68%

77%

42%

20%25%

45%

9%

30%

ridhk úoHdj fldgig wod<j 8 jeks m%Yakh ieliS we;af;a ridhksl l¾udka; ms<sn|j h' 
fuys § a (¸¸¸) ys myiq;dj 25] jk w;r bka úuid we;af;a 5 M  l<uKdlrK ixl,amhhs' 5 M 
ixl,amhg wÆ;ska tl;= ù we;s wf,úlrKh ms<sn| ixl,amhg wod< j wfmaCIlhska °r®>j 
ms<s;=re imhd ;snqk o thg .e,fmk ;dCI◊l fh≥ï Ndú;dlr fkd;snq◊' 

fj<|m, wjYH;d u; 5 M ixl,amh kùlrKh jk wdldrh ms<sn| oekqu bf.kqï b.ekaùï 
ls%hdj,sh ;=< wjOdkh fhduq úh hq;=h' 

b (¸¸¸), b (¹), b (¹¸) .egÆj,g isiqka olajd we;s myiq;d ms<sj,ska 25]" 23]" 20] fõ' fuys myiq;dj 
wvq ùug fya;= jkafka ;Ska; Ndú;h ms<sn| oekqu" m%dfhda.sl uÜgñka ixl,kh lr .ekSfï 
ÿ¾j,;d fmkakqï lsÍuhs'

fuys c fldgfiys wvqu myiq;dj;a tkï 9% olajkafka c (¹) fldgigh' fuys bf.kqï M, j,ska 

;d¾lslj is;Sfï yelshdjka ÿ¾j, njla fmkakqï flf¾'
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09 m%Yakh 

200 W x 150 x 6 hrs
^,l=Kq 05&

^,l=Kq 05&
 = 180 kW h 

 

100 W x 500 x 6 hrs
^,l=Kq 05&

^,l=Kq 05&
 = 300 kW h 

2 kW x 240 x 6 hrs
^,l=Kq 05&

^,l=Kq 05&
 = 2,880 kW h 

^uqΩ ,l=Kq 30&

tla ;r`.hlg m˙fNdackh lrkq ,nk iïmQQr®K ú≥,s n,h 

^,l=Kq 05&
^,l=Kq 05&

 = 180 kW h + 300kWh + 2,880kWh = 3,360kWh 
 = 3,360 units 

^,l=Kq 05&

udihla i|yd m˙fNdackh lrkq ,nk iïmQQr®K ú≥,s n,h

 = 3,360 x 10  = 33,600 units 

^,l=Kq 05&

^,l=Kq 04 + 01&

udisl ú≥,s ì, = 33,600 units  x Rs. 45.00 
    = Rs. 1,512,000/-

^uqΩ ,l=Kq 25&

fmfg%%da,shï±ù$ ãi,a$ f;,a $ fmdis, bkaOk" c, ú≥,sh^c,h&" .,a w`.=re 
^ 05 x 3 = ,l=Kq 15&
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jdis
m˙ir ys;ldó °r®> $ ld,Skj ,dNodhS fõ$ Yla;s m%%Njh fkdñf,a ,nd .; yelsh$ 
mqkr®ckkSh n, Yla;shls$ ú≥,s ì, wvq lrhs$ kv;a;= úhou wvq lrhs' 

wjdis
ia:dmk m%%d.aOk úhou $ jeäh
iQQr®hdf,dalh fkdue;s úg ú≥,s ckkhla is≥ fkdfõ ^jeis †kj,& 
bf,lafg%%dksl wmøjH jeä ùug fya;= fõ' 
iQQr®hdf,dalh taldld¯j m;s; fkdùu

^ ´kEu ms<s;=re follg" 05 x 2  = ,l=Kq 10&

^ ´kEu ms<s;=re follg" 05 x 2  = ,l=Kq 10&

^,l=Kq 05&
^,l=Kq 05&

wjYH wju iQQr®h mek, .Kk  = 33,600 kW h / 120 kWh 
            = mek,  280

   

^,l=Kq 05&
^,l=Kq 04+01&

wju jy, fCIa;%%M,h   =  280 x 8 m2 
       =   2240 m2 

    

^,l=Kq 10&
^,l=Kq 04+01&

 Rs. 300,000  x  mek, 280.
    =   Rs. 84,000,000/-

  

^,l=Kq 10&
^,l=Kq 05&

^uqΩ ,l=Kq 85&

 Rs. 84,000,000/ Rs. 1,512,000 
       (55 or months)  ⅔ years˜̃ ˜̃

oyj,a ld,h ;=< ckkh lrkq ,nk w;s˙la; ú≥,s n,h" cd;sl cd,hg ,nd †h yelsh' 

^,l=Kq 10&
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9 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd

9jk m%Yakh f;dard f.k we;s msßi 77]ls' m%Yakhg 
ysñ ,l=Kq m%udKh 150ls' 

bka  ,l=Kq 00 - 37 m%dka;rfha 22] la o
      ,l=Kq 38 - 75 m%dka;rfha 34] la o
      ,l=Kq 76 - 113 m%dka;rfha 32] la o
      ,l=Kq 114 - 150 m%dka;rfha 12] la o ,l=Kq 
,ndf.k we;'

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

9 jk m%Yakfha wkqfldgia 10la we;s w;r bka 
wkqfldgia 8lu myiq;dj 40]g jvd jeäh' 
myiq;dj jeäu wkqfldgi jkafka a (¸¸) h' 
tys myiq;dj 81] ls' fuys wkqfldgia 2l 
myiq;dj 20] g wvqh' tajdfha myiq;d  
(c) V (2) 18% jk w;r (d) 9% ls' 

9 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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(iv) (v)
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(iii) (iii)
(a) (b) (c) (d)

61%

9%

44%48%

81%

18%

78%

51%48%50%

61%

fuu .egÆfõ C(v)2 yd (d) hk fldgiaj, myiq;d ms<sfj,ska 18] yd 9] f,i wvq ù we;'

 fuys (v) 2 ys myiq;dj wvqùug fya;=j kï isiqjd .egÆfõ .,dhk wdldrh fkdoelsuls' tkï 
.egÆfõ (b) fldgfia .Kkh lrk udisl úÿ,sìf,ka fuu wdfhdackh mshjd .kakd nj isiqka 
wjfndaOlr fkd.ekSuls'

;jo fuu fldgfia wdfhdackh mshjd .ekSug .;jk jir .Kk úuid we;s kuq;a <uqka udi 
.Kk b†˙m;a lr fkd;sîu o myiq;dj wvq ùug fya;= fõ' fï ksid .egÆj fyd`†ka lshjd 
wjfndaO lr.ksñka ms<s;=re iemhSug isiqqka fhduql< hq;= h' 

(d) fldgfia myiq;dj jvd;a wvqùug fya;=j kï isiqka ;=< bf.kqï - b.ekaùï l%%shdj,sfha 
° fhfok isoaOdka; m%%dfhda.sl „ú;hg iïnkaOlr .ekSug we;s wmyiq;djhhs' fï ksid 
bf.kqï -  b.ekaùï l%%shdj,sfha ° fhfok isoaOdka; m%%dfhda.sl fh°ï iu`. iïnkaOlr b.ekaùï 
flfrys wksjdr®Hfhka u wjOdkh fhduq l< hq;=h' 
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10 m%Yakh

^ 05 x 2 = ,l=Kq 10&

 A ys nr =  V ρ1 ɡ
 B ys nr =  V ρ2 ɡ

^,l=Kq 05&
 U   =  V ρw ɡ

         

^,l=Kq 10&

^,l=Kq 05&

 ρ1 > ρw ksid  A ys nr > U
 tneúka >klh A issriaj my,g .uka lrhs' 

^,l=Kq 10&

^,l=Kq 05&

 ρ2 < ρw ksid  B ys nr < U
 tneúka B >klh issriaj by,g .uka lrhs' 

^uqΩ ,l=Kq 45&

 

  

^,l=Kq 05&
^,l=Kq 10&

^uqΩ ,l=Kq 10&

 1× ρw × 25 = d × ρw ×  20
 d = 1.25 

  

^,l=Kq 10&
ls˙j, >k;ajh ixikaokh fyda ,nd .ekSu i|yd

^,l=Kq 10&
rnr® ls˙j, >k;ajh uekSu fyda ixikaokh i|yd

^uqΩ ,l=Kq 20&
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    ^,l=Kq 05&
X ,laIfha 

   

   ^,l=Kq 05&
Y ,laIfha 

    

 ^,l=Kq 10&
 ρ1 +      ρν         =    ρ2  +      ρν 1

2
1
2

2
2

2
1

    

ksji ;=< mSvkh P' hehs i,luq'

X i|yd nkq,s iólrKh :  ρ1 +      ×1.3 × 1002 ^,l=Kq 10)

jy,fha we;=,; iy msg; w;r mSvk wka;rh  = P' -  ρ1 = 1
2 ×1.3 × 1002  ^,l=Kq 10)

n,h = (P' -  ρ1) A = 1
2 ×1.3 × 1002 × 200  ^,l=Kq 05)

= 1.3 × 106 N                     ^,l=Kq 04 + 01)

    

^,l=Kq 05&
Tõ

^,l=Kq 15&

ksji ;=<ska jdhq m%%jdyhla .,d hdfï ° ksji ;=, mSvkh wvqjk w;r jy, 
we;=,; iy msg; mSvk wka;rh o wvqfõ' tneúka by,g fhfok wu;r n,ho 
wvqfõ' tu ksid jy,h wdrCIs; fõ'  

^uqΩ ,l=Kq 70&
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10 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯ÈK" ks.uk yd fhdackd (

10 jk m%Yakh f;dard f.k we;s msßi 21]ls' 
m%Yakhg ysñ ,l=Kq m%udKh 150ls' 

bka  ,l=Kq 00 - 37 m%dka;rfha 63] la o
      ,l=Kq 38 - 75 m%dka;rfha 28] la o
      ,l=Kq 76 - 113 m%dka;rfha 5] la o
      ,l=Kq 114 - 150 m%dka;rfha 4] la o ,l=Kq 
,ndf.k we;'  fuu m%%Yakhg ,l=Kq 114 g 
jeäfhka ,nd.;a m%%;sY;h 4% ls' 

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

10 jk m%Yakfha wkqfldgia .Kk 11 ls' tys 
jeäu myiq;djla fmkajkafka (d) (i) ys wkq 
fldgihs' tys m%;sY;h 55% ls' wvqu myiq;dj 
fmkajd we;aaf;a (a) (iii) ys wkqfldgihs' 40% 
jvd wvqfjka myiq;dj fmkajd we;s wkqfldgia 
.Kk 09 ls' 

10 m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

30

60

90

40

70

100

50

80

0
10
20

(i) (i)(ii) (ii)
1 2

(iv) (v)

10

(iii) (iii)
(a) (b) (c) (d)

5%

9%

55%

27%22%

12%

37%
33%

51%

13%
6%

10 jk m%Yakh wdlsñäia uQ,O¾ufha fh§ï iy nZkQ,S iólrKfhka fh§ï wdY%s; .eg¿jla 
jk w;r wfmaCIlhskaf.ka 21% la m%Yakh f;dardf.k we;'

a II ys myiq;djh 22%ls' fuhg m%Odk fya;=j ù we;af;a Wvql=re f;rmqu yd jia;=fj nr 
w;r iïnkaOhhs' tkï bms¨ï uQ,O¾uh ksjerÈ j bf.kqï b.ekaùï ls%hdj,sh ;=< idOkh 
fkdùuhs'

a III ys myiq;djh 5%ls' >k;ajh ixikaokh lrñka m˙udj hk ixl,amh m%dfhda.sl j 
w;aolSug orejkag fkdyels ùu fuu myiq;djh wvq ùug fya;= ù we;' tkï úIh lreKq 
idudkH Ôú;h ;=<g .,md is;Sug we;s fkdyels nj fuu wvq myiq;djh u.ska ms<ssìTq fõ'

b ys myiq;djh 6%ls' øjudkhka fhdodf.k idfmaCI >k;ajh fiùfï m%dfhda.sl yd 
kHdhd;aul oekqu bf.kqï b.ekaùï ls%hdj,sh ;=< uekúka idOkh ù we;s nj fuhska 
meyeÈ,s fõ' m%dfhda.sl ls%hdldrlï iy thg wod< kHdhd;aul oekqu idOkh jk f,i 
m%dfhda.sl ls%hdldrlï isÿ lsÍu u.ska fï ;;a;ajh j<ld .; yel'
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;jo C(2), d(v) myiq;dj ms,sfj,ska 13% yd 21% f,i oelafõ' fuys C (2) ,ela udkfha 
Ndú;h ms<sn| úuid we;' bf.kqï b.ekaùï ls%hdj,sfha § Ndú; ms<sn| isiqka ;=< mj;sk wju 
wjfndaOh fuu ;;ajhg fya;= fõ'

d (iv) fldgfia myiq;djh 12% ls' fuu fldgi nZkq,S iólrKhg wod< .Kkh lsÍuls' 
m%ldYkhlg  § we;s ixLHd wdfoaY lr iq¿ lsÍug wjYH uQ,sl .Ks; ixl,am idOkh ù ke;' 
fï ksid wdfoaYh iy iq¿ lsÍfï yelshd ixj¾Okh jk f,i bf.kqï b.ekaùï ls%hdj,sh 
ixj¾Okh lr.; hq;=h'

d (v) ys nZkq,S m%fïhfha Ndú;hla ms<sn| j úuid we;' fuys§ o isoaOdka; fldgia m%dfhda.sl  
Ôú;hg iïnkaO lr fkd.ekSu fuf,i myiq;dj wvq ùug fya;= fõ'
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ms<s;=re iemhSfï ° úNd. wfmaCIlhka i|yd iqúfYaIS u. fmkaùu'

ks¯CIK yd fhdackd 

my; olajd we;af;a 2018 jr®Ifha meje;ajQQ w'fmd'i ^W'fm<& úNd.hg fmkS isá wfmaCIlhka 
fofofkl= ;dCIKfõoh i|yd úoHdj jHqy.; rpkd m%%Yak m;%%fha 1 jk m%%YAkh i|yd imhk 
,o ms<s;=re h' tla ms<s;=rla Wm˙u ,l=Kq ,nd .;a ms<s;=rla jk w;r wfkl wvq ,l=Kq m%%udKhla 
,nd .;a ms<s;=rla fõ'

Wm˙u ,l=Kq ,nd .;a ms<s;=r 
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wvq ,l=Kq ,nd .;a ms<s;=r 
  

fuu ms<s;=re  foflys wfmaCIlhka fofokdf.a u;l ;nd .ekSfï iy wdjr®ckh ls¯fï yelshdj 
ks¯CIKh fõ' tkï m%%YAk m;%%hg ,efnk fujeks wksjdr®hh u;l ;nd .ekSfï lreKq ms<s;=re 
jYfhka iemhSug kï wfmaCIlhd ks;r ks;r tu mdvï tall j,g wjOdkh fhduq ls¯u yd 
wOHkh lsrSu l< hq;= h' 
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rpkd m%%Yak m;%%fha 07 jk m%%Yakhg wfmaCIlhka fofofkl= úiska imhk ,o ms<s;=r my; ±lafõ' 
tla ms<s;=rla by< ,l=Kq ,nd .;a ms<s;=rla jk w;r wfkl b;d wvq ,l=Kq ,nd .;a ms<s;=rla fõ' 

Wm˙u ,l=Kq ,nd .;a ms<s;=r 

wvq ,l=Kq ,nd .;a ms<s;=r

fuu ms<s;=re foflys ksjer† nj" meye†,s nj ksYaÑ; ms<s;=r b†˙m;a ls¯u meye†,sj fjkila 
±lsh yels h' m%%Yakfhka lreKq úuik wdldrhg ms<s;=re ,sùug kï fuu mdvï ks;r ks;r 
wOHkh l< hq;= nj meye†,s jk lreKls' 



- 67 -
w'fmd'i' Wiia fm< wdr®:ßl úoHdj we.hSï jdr®;dj 2013

Wm˙u ,l=Kq ,nd .;a ms<s;=r
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wvq ,l=Kq ,nd .;a ms<s;=r
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fuys b (i) ms<s;=re iemhSfï ° rpkd iajrEmfhka fyda rEmigykla u`.ska ms<s;=re b†˙m;a ls¯fuka 
wfmaCIlhka fofokdu ,l=Kq ,nd f.k we;' tkï ms<s;=re iemhSfï ° m¯CIlhdg wfmaCIlhdf.a 
ms<s;=r wjfndaOjk wdldrhg b†˙m;a ls¯u i|yd o< rEmigykla Ndú;hg m%%fhdackj;a fõ' 

Wm˙u ,l=Kq ,nd .;a ms<s;=r
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wvq ,l=Kq ,nd .;a ms<s;=r

ksjer† j o;a; y∫kdf.k .Kkh lss¯u u`.ska iy ksjer† tall b†˙m;a ls¯fuka ,l=Kq ia:srj 
,nd .; yels h' .Kkh ls¯ï ms<sn| wfmaCIlhkaf.a wjOdkh fhduq ùu b;d jeo.;a h' úYd, 
,l=Kq m%%udKhla ksjer† .Kkh ls¯fï iy tall b†˙m;a fkdls¯u fya;=fjka wfmaCIlhkag 
wysñjk nj ms<s;=re m;%% we.hSïj, ° meye†,s fõ' wfmaCIlhkaf.a fuu ≥r®j,;djh u`. yerùuhg 
wjOdkh fhduq 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%Yak wxlh 

m
y

i
q;

d
j

  

w'fmd'i' ^W'fm<& úNd.h - 2018

67 - ;dCIKfõoh i|yd úoHdj - ˚ m;%h

tla tla úIh fCIa;%fhys myiq;dj 

„j úoHdj 

ridhk úoHdj 

fN!;sl úoHdj 

.◊;h 

wksjd¾hh jHqy.; m%Yak y;r w;ßka jeäu myiq;dj olajd we;af;a m<uq m%Yakhhs' jHQy.; m%Yak 
w;ßka wvqu myiq;dj olajkafka y;r jk m%Yakhhs' B fldgfia rpkd m%Yak w;ßka 5jk m%Yakh 
66% l msßila f;dard we;s w;r myiq;dj 55%  la fõ'

C fldgfia m%Yak ridhk úoHdjg wod< fõ' jeäu msßila f;dard f.k we;s m%Yakh 7jk w;r th 
86% msßila f;dard we;s w;r myiq;dj 57%la fõ' tfukau fuu m%Yakh iuia; m%Yak m;%fha u jeäu 
myiq;djla olajk m%Yakh o fõ'

9 yd 10 m%Yak fN!;sl úoHdj úIh fldgig wod< jk w;r jeäu msßila 9jk m%Yakh f;dard f.k 
we;s w;r myiq;dj 50% la fõ' 10jk m%Yakh f;dard we;s msßi 21%ls' tys myiq;dj 19%la úh'
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 ˚˚˚  fldgi 

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

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

 fmd≥ Wmfoia

 Ú m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd|ska f;areï .; hq;=h' tkï tla tla fldgiska 
fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk m%Yak wksjdr®hh 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'

Ú I  m;%fha m%Yakj,g ms<s;=re iemhSfï° jvd;a ksjer† tla ms<s;=rla f;dard .; hq;= h' 
 ;j o meye†,sj tla l;sr ,l=Kla muKla W;a;r m;%fha fh†h hq;= h' 

Ú II  m;%fha m%Yakj,g ms<s;=re iemhSfï° iEu m%Odk m%Yakhlau wÆ;a msgqjlska wdrïN l< 
hq;= h'  

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

Ú wh≥ïlref.a úNd. wxlh iEu msgqjlu wod< ia:dkfha ,súh hq;= h'

Ú m%Yak wxl yd fldgia wxl ksjer†j ,súh hq;= h' 

Ú 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'

Ú m%Yakh wid we;s wdldrh wkqj ;r®ldkql+,j yd úYaf,aIKd;aulj lreKq b†˙m;a l<
 hq;= h'

Ú ˚˚ 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' 

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

Ú m%Yakhlg w∞< ms<s;=re tl †.gu wjidkh olajd ,sùug isiqkag yqre l< hq;=h' tkï 
m%Yakhg ms<s;=re úúO ia:dkj, igyka fkdl< hq;=h'

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

Ú ms<s;=re ,sùug ,eî we;s ld,h wjidk ùug wdikak nj yeÛfjk iSkqj kdoùu;a iu. 
u ms<s;=re m;% ish,a, ksis f,i wuqKd ms<sfh, lr .; hq;= h'

Ú jvd;a u M,∞hS f,i ld,h l<ukdlrKh lr .kq ms◊i" myiq m%Yakj,g m<uqj o 
≥Ialr;dfjka jeä hehs yefÛk 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

Ú jHQy.; rpkd jr®.fha m%Yak ish,a, u wksjdr®h m%Yak fõ' tajdg wksjdr®hfhka u ms<s;=re 
iemhsh hq;=hs'

Ú m%Yak b;d meye†,s j lshùu yd ta w;r thg w∞< meye†,s rEm igyka we£u ;=<ska .egÆ 
úi£u myiq lrhs'

Ú w∞< wjia:dj, ° ksjer† tall Ndú; l< hq;=hs' 

Ú .Kkh ls¯ïj, ° wjia:dkql+, j tall m˙jr®;kh lr .Kkh ls¯ï is≥ l< hq;=hs'
 ^W∞ ( mm ;sfnk úg mj,g yerùu&

Ú ridhksl .Kkh ls¯ïj, ° iafgdhslsfhdñ;sl ix.=Klh ms<sn| j ie,ls,su;a úh hq;=hs'

Ú ridhksl iólrK ,súh hq;= wjia:dj, ° tajd ;=,s; lr ±laúh hq;=hs'

Ú ffcjdKqj, jHQy we£fï£ meye†,s nj ms<sn| j ie,ls,su;a úh hq;=hs' 

Ú rpkd wdldr .egÆfõ° ms<s;=re ,sùfï ° m<uqj m%Yak lshjd bkamiq th ;=< wfmaCId lrk 
wjYH fldgia i|yd úfYaI i,l=Kq fhd∞ .kafka kï jeä ld,hla .; fkdlr ms<s;=re 
iemhsh yels fõ' 

Ú ks;r wNHdi ls¯u ;=<ska ±kqu wÆ;ajkjd fiau" úNd.fha ° ms<s;=re ,sùug fmryqrej o 
,nd foa'

Ú ° we;s Wmfoia ta wdldrfhka u ms<sme°fuka w∞< ld,h ;=< ms<s;=re iemhSug myiqh'
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3.2. bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

* ;dCIKfõoh i|yd úoHdj hkq úIh lsysmhl ixl,khls' jev f,dalfha ° Ndú;hg;a 

.egÆ úi£ug yelshdj we;sjk m˙†;a bf.kqï - b.ekaùï ls%hdj,sh ie,iqï lr.; 

hq;= h' yqfola ixl,am lg mdvï lr u;l ;nd .ekSfuka muKla fuh idr®:l j 

ye≤˙h fkdyels h'

* ;dCIKfõoh i|yd úoHdj hgf;a m%dfhda.sl ls%hdldrlï yd m¯CIK ie,iqï lr 

we;af;a yiqre fl!Y,H jr®Okh lr .ekSug muKla fkdj" m%dfhda.sl j ,nd 

.kakd ks¯CIK mdGdxl mka;s ldurfha ° W.;a isoaOdka; iu. iïnkaO lr w∞< 

ks.ukj,g t<öug we;s yelshdjka o jr®Okh lr .ekSu i|yd h' fï ksid 

m%dfhda.sl m¯CIK i|yd jeä wjOdkhla fhduq ls¯ug isiqka fuka u .=rejreka o 

lghq;= l< hq;= h'

* ;dCIKfõoh i|yd úoHdj hk úIh ksr®foaYfha wka;r®.;h fndfyda ≥rg tlsfkl 

yd iïnkaO fõ' fï ksid lsishï tallhla wOHhkh ls̄ fuka miq tys iuia;h 

ms<sn| idrdxYhla isiqka ;=< jr®Okh úh hq;= h'

* bf.kqï - b.ekaùï ls%hdj,sfha ° úIh lreKq foaYkhla f,i b†˙m;a ls̄ u fjkqjg 

YsIH flakaøSh bf.kqï - b.ekaùï l%u Ndú;d ls̄ u is≥ l< hq;= h' tu úIh lreKq 

m%dfhda.sl j Ndú; lrk wdldrh;a iudk wjia:djkag fhd∞ .kakd wdldrh;a 

ms<sn| mqyqKqjla isiqkag †h hq;= h'

* kj úIh ksr®foaYhg wÆ;ska tl;= jQ úIh fldgia o wdjrKh l< hq;= h'

* úIh lreKq úYaf,aIKh ls̄ fuka yd ixiaf,aIKh ls̄ fuka .egÆ úi£ug isiqkag 

jeämqr wjia:d ,nd†h hq;= h'

* fN!;sl úoHdj yd .◊;h fldgia  yd ixl,am ksjer† j wjfndaO lr.;a; o iqΩ 

ls̄ fï ° olajk ≥r®j,;d ksid w'fmd'i'^id'fm<& b;d fyd| m%;sM, iys; isiqkaf.a 

mjd .◊; ±kqu jr®Okh lrùfï wjYH;djla olakg ,efí' .◊;uh iqΩ ls̄ fï 

ksjer† ls̄ u i|yd flá l%u Ndú; ls̄ u yd ,>q.Kl fmd;a Ndú;hg yqre ls̄ u 

wd†h fï i|yd fhd∞ .; yels h' tfiau .◊; iqΩ ls̄ fï ±kqu jr®Okh i|yd 

wjYH wNHdij, ksr; lrùu o l< yel'

* ir, .egÆfõ isg ixlSr®K .egÆ olajd l%ufhka úIh m:h wdjrKh lrñka ksrjq,a 

±kqulska .egÆ úi£ug isiqka fhduq l< hq;=h'

* m%dfhda.sl ls%hdldrlï wdY%fhka úuik ,o .egÆj,g ms<s;=re iemhSu ≥r®j, h' 

bf.kqï - b.ekaùï ls%hdj,sfha ° m%dfhda.sl ls%hdldrlïj, fhoùu;a ta wdY%s; j 

wNHdij, fhoùu;a jvd fhda.H nj wjOdrKh flfr®' 

* fN!;sl úoHdj tallj, idOk uÜgu idfmaCI j wvq neúka" th by< kexùu i|yd 

wjOdkh fhduq l< hq;=h'

* jev f,dalfha ° yuqjk is≥ùï mokï lrf.k tajdfha fhojqï ;=<ska m%dfhda.sl 

w;a±lSï ,nd ° tu fhojqïj, we;s jk .egÆ ksrdlrKh ls̄ ug isiqkag wjia:djla 

,nd° bkamiqj uQ,Or®uh$isoaOdka; ms<sn| j wjfndaOh ,nd°u iq≥iqh'

* fN!;sl úoHdj tallj, idOk uÜgu by< ±óug isiqka ;=< tys we;s m%dfhda.sl nj" 

i;H;dj yd ksrjq,a nj ms<sn| j jvd;a hym;a wdl,am f.dvke.Su i|yd Tjqkaf.a 

±kqu yd l=i,;d jr®Okh l< hq;=h' 


