
https://pastpapers.wiki/


- ii -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

ishÆ u ysñlï weú˙◊'

  

fN!;sl úoHdj 

we.hSï jdr®;dj - w'fmd'i'^W'fm<& úNd.h - 2013

uQ,H wkq.%yh 

wkd.; ±kqï flakaøSh moku f,i mdi,a moaO;sh 

m%;sksr®udKh ls¯fï jHdmD;sh (TSEP-WB) u.sks'

YS% ,xld úNd. fomdr®;fïka;=fõ uqøKd,fha uqøKh lrk ,°'

https://pastpapers.wiki/


- iii -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

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'  2013 
jr®Ifha ° fuu úNd.h i|yd kj úIh ksr®foaYh hgf;a 209906la mdi,a wh≥ïlrefjda 
o 31723la fm!oa.,sl wh≥ïlrefjda o fmkS isáhy' 
 
 fuu úNd.fhka Wiia idOk uÜgula ,nd .ekSu i|yd isiqyq o Tjqkaf.a tu 
wfmalaId imqrd,Su i|yd .=rejre yd fouõmsfhda o ±ä fjfyila or;s' fuu we.hSï 
jdr®;dj 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<& fN!;sl úoHdj úIhfhys úIh wNsu;dr®: yd úIh idOkh 
ms<sn| f;dr;=re fuu jdr®;dfõ I fldgfiys wvx.= fõ' ta hgf;a úIhh i|yd fmkS 
isá wh≥ïlrejka ixLHdj" Tjqka fY%a◊ ,ndf.k we;s wdldrh" †ia;%sla uÜgñka mdi,a 
wh≥ïlrejka fY%a◊ ,ndf.k we;s wdldrh" mka;s m%dka;r wkqj ,l=Kq jHdma;sh hk 
úIh idOkh ms<sn| ixLHdkuh f;dr;=re o fN!;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<& 2013 úNd.fha fN!;sl úoHdj úIhfhys I yd II m%Yak 
m;%j, m%Yak yd tu m%Yakj,g wh≥ïlrejka ms<s;=re iemhSu ms<sn| f;dr;=re fuu 
jdr®;dfõ II fldgfiys wvx.= fjhs' ta hgf;a I yd II m%Yak m;%j, m%Yak i|yd wfmaCIs; 
ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯CIK" ks.uk yd ixjr®Okd;aul 
fhdackd wka;r®.; fõ'

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

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

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

 fuu jdr®;dj ieliSu i|yd wjYH f;dr;=re iemhQ m%Odk" w;sfr®l m%Odk 
m¯CIljrekag yd iyldr m¯CIljrekag;a" Wkka≥fjka yd il%Shj ∞hl jQ ieliqï lñgq 
idud‚lhskag;a" j.lSfuka lghq;= l< Y%S ,xld úNd. fomdr®;fïka;=fõ ks,Od¯kag;a" 
uqøKh lr≥ka YS% ,xld úNd. fomdr®;fïka;=fõ uqøK wêld˙ we;=Ω tu ldr®h uKav,h 
iy fuu ldr®h i|yd uQ,H wkq.%yh ±lajQ wkd.; ±kqï flakaøSh moku f,i mdi,a 
moaO;sh m%;sksr®udKh ls¯fï jHdmD;sh (TSEP-WB)g;a udf.a yDohdx.u ia;+;sh m< 

lrñ'       
   ví,sõ'tï'tka'f–' mqIaml=udr 
   úNd. flduid˙ia ckrd,a 
2015 ckjd˙ 19
mr®fhaIK yd ixjr®Ok YdLdj
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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 wjidkfha ° YsIHhd"

1. ;dCI◊l f,dalfha ° wd;au úYajdifhka hq;= mqoa.,hl= f,i „j;aùug 

m%udKj;a ±kqu yd wjfndaOh ,nd.kshs'  

2. t†fk∞ „ú;fha ° úoHd;aul l%ufõofha m%fhdackj;a nj iy tys iSud 

y∫kd.kakd w;r Ndú; w.h lrhs'  

3. t†fk∞ „ú;fha ° fN!;sl úoHdj wOHhkhg iy Ndú;hg w∞< yelshd yd 

l=i,;d jr®Okh lr .kshs' 

4. ksrjoH;dj" iQlaIau nj" jdia;úl nj" úur®YkYS,S nj" wdrïNl yelshdj 

iy ksr®udKYS,S nj hk fN!;sl úoHdj yd iïnkaO wdl,am f.dv k.d 

.kshs'  

5. m˙irhg olajk ie,ls,a, iy Wkka≥j jeä †hqKq lr .kshs' 

6. yiqre l=i,;d" ks¯CIK iy m¯CIKd;aul l=i,;d iys;j fN!;sl 

úoHd{hka Ndú; lrk WmlrK ms<sn| ;udf.au w;a±lSï ,nd.kshs'
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1.2  úIh idOkh ms<sn| ixLHdkuh f;dr;=re

 
 1.2.1 úIh i|yd fmkS isá wh≥ïlrejka ixLHdj 

 

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

isxy, 45669 9398 55067

fou< 7552 954 8506

bx.%Sis 3021 400 3421

tl;=j 56242 10752 66994

         j.=j 1  

 1.2.2  wh≥ïlrejka fY%A◊ ,ndf.k we;s wdldrh 

 fY%a◊h
mdi,a wh≥ïlrejka 

fm!oa.,sl 

wh≥ïlrejka 
tl;=j m%;sY;h

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

A 1964 3.49 335 3.12 2299 3.43

B 4322 7.68 1199 11.15 5521 8.24

C 11082 19.70 2698 25.09 13780 20.57

S 19722 35.07 4090 38.04 23812 35.54

F 19152 34.06 2430 22.60 21582 32.22

tl;=j 56242 100.00 10752 100.00 66994 100.00

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

†ia;%slalh

fmkS 

isá 

ixLHdj 

úYsIag 

iïudk 

idur®:Hh 

(A) ,enQ 

wê 

iïudk 

idur®:Hh 

(B) ,enQ 

iïudk  

idur®:Hh 

(C) ,enQ 

idudkH  

idur®:Hh 
(S) ,enQ 

iu;a  

^A+B+C+S&

wiu;a          

(F)                  

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

1'  fld<U 5875 360 6.13 548 9.33 1138 19.37 1934 32.92 3980 67.74 1895 32.26

2'  .ïmy 3411 86 2.52 180 5.28 579 16.97 1137 33.33 1982 58.11 1429 41.89

3'  lΩ;r 2121 37 1.74 95 4.48 319 15.04 718 33.85 1169 55.12 952 44.88

4'  uykqjr 2663 81 3.04 160 6.01 446 16.75 920 34.55 1607 60.35 1056 39.65

5'  ud;f,a 615 4 0.65 17 2.76 79 12.85 201 32.68 301 48.94 314 51.06

6'  kqjrt<sh 824 9 1.09 24 2.91 74 8.98 286 34.71 393 47.69 431 52.31

7'  .d,a, 2336 62 2.65 141 6.04 373 15.97 762 32.62 1338 57.28 998 42.72

8'  ud;r 2007 67 3.34 89 4.43 287 14.30 625 31.14 1068 53.21 939 46.79

9'  yïnkaf;dg 1483 19 1.28 39 2.63 160 10.79 455 30.68 673 45.38 810 54.62

10'  hdmkh 1276 66 5.17 91 7.13 215 16.85 385 30.17 757 59.33 519 40.67

11'  ls,sfkdÉÑ 176 11 6.25 3 1.70 22 12.50 62 35.23 98 55.68 78 44.32

12'  ukakdru 147 0 0.00 2 1.36 13 8.84 52 35.37 67 45.58 80 54.42

13'  jõkshdj 206 6 2.91 15 7.28 35 16.99 73 35.44 129 62.62 77 37.38

14'  uq,;sõ 137 2 1.46 5 3.65 9 6.57 37 27.01 53 38.69 84 61.31

15'  uvl,mqj 557 25 4.49 47 8.44 117 21.01 180 32.32 369 66.25 188 33.75

16'  wïmdr 1057 15 1.42 48 4.54 163 15.42 416 39.36 642 60.74 415 39.26

17'  ;%sl=Kdu,h 479 15 3.13 16 3.34 65 13.57 169 35.28 265 55.32 214 44.68

18'  l=reKE., 2819 56 1.99 109 3.87 438 15.54 995 35.30 1598 56.69 1221 43.31

19'  mq;a;,u 887 16 1.80 34 3.83 126 14.21 312 35.17 488 55.02 399 44.98

20'  wkqrdOmqrh 1184 20 1.69 38 3.21 131 11.06 364 30.74 553 46.71 631 53.29

21'  fmdf<dkakrej 455 4 0.88 23 5.05 64 14.07 140 30.77 231 50.77 224 49.23

22'  n≥,a, 1339 27 2.02 58 4.33 187 13.97 466 34.80 738 55.12 601 44.88

23'  fudkrd., 558 1 0.18 15 2.69 57 10.22 178 31.90 251 44.98 307 55.02

24'  r;akmqrh 1569 28 1.78 43 2.74 207 13.19 512 32.63 790 50.35 779 49.65

25'  lE.,a, 1421 21 1.48 67 4.71 216 15.20 506 35.61 810 57.00 611 43.00

iuia; †jhsk 35602 1038 2.92 1907 5.36 5520 15.50 11885 33.38 20350 57.16 15252 42.84

j.=j 3  

https://pastpapers.wiki/


- 4 -
w'fmd'i'^W'fm<& fN!;sl 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 22 0.03 66994 100.00

81 - 90 660 0.99 66972 99.97

71 - 80 3476 5.19 66312 98.98

61 - 70 6711 10.02 62836 93.79

51 - 60 9612 14.35 56125 83.78

41 - 50 12486 18.64 46513 69.43

31 - 40 13774 20.56 34027 50.79

21 - 30 12673 18.92 20253 30.23

11 - 20 7253 10.83 7580 11.31

01 - 10 326 0.49 327 0.49

00 - 00 1 0.00 1 0.00
 

j.=j 4 

tla tla mka;s m%dka;rj, YsIH YsIHdjka ,l=Kq ,nd f.k we;s wdldrh 4 j.=fjka ±lafõ' 

W∞yrKhla f,i" 31 − 40 mka;s m%dka;rfha ,l=Kq ,nd f.k we;s ixLHdj  13774 ls' th  

fuu úIhg fmkS isá YsIH ixLdfjka 20.56% ls' fuu m%dka;rhg w∞< iuqÉÑ; ixLHd;h  

34027 ls' tkï ,l=Kq 40 fyda Bg wvqfjka ,nd f.k we;s ixLHdj 34027 ls' tu ixLHdj uqÆ 

ixLHdfjka 50.79% 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

fuu m%ia;drfhka fmkajd we;af;a II m;%fha tla tla m%Yak 
f;dard f.k ;snQ isiqkaf.a m%;sY;hhs'
1 isg 4 f;la m%Yak wksjdr®h jqj;a" iqΩ ms˙ila tu m%Yakj,g 
o ms<s;=re imhd ke;' 1 m%Yakhg ms<s;=re imhd we;af;a 
98%l muK ms˙ils' 3 m%Yakhg ms<s;=re imhd we;af;a 98%la 
mu◊' 2 jk m%Yakhg ms<s;=re imhd we;af;a 99%ls'
 
B fldgfia 5 isg 10 f;la m%Yakj,ska jeäu ms˙ila 8 
m%Yakh f;dardf.k we;s w;r wvqu ms˙ila f;dard f.k
we;af;a 9(B) m%Yakhhs' fïjd f;dardf.k we;s m%;sY; 
jkafka ms<sfj<ska 85% yd 18%h' 
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1.3.3  II  m%Yak m;%fhys m%Yak i|yd ,l=Kq ,ndf.k we;s wdldrh 

fuys 1 m%Yakh i|yd fjka lr 
we;s ,l=Kq m%udKh ,l=Kq 10ls' 
tu ,l=Kqj,ska" 76%-100% 
m%dka;rfha tkï ,l=Kq 8-10 
f;la ,nd.;a m%;sY;h 19%ls' 
tfukau fjka lr we;s ,l=Kq 
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1.3.4  II  m%Yak m;%h i|yd idOkh

  

-
1
3
-

G
.C

.E
.(

A
.L

.)
E

x
a
m

in
a
ti

o
n

 -
 2

0
1
3

P
h

y
si

c
s 

- 
P

a
p

e
r 

II
 (

P
a
r
t 

A
) 

F
a
c
il

it
y
 I

n
d

ic
e
s 

o
f 

P
a
r
ts

 a
n

d
 S

u
b

 p
a
r
ts

 

0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0
0

(i
)

(i
i)

(i
ii

)
(i

)
(i

i)
(i

)
(i

i)
(i

)
(i

i)
(i

)
(i

i)
(i

)
(i

i)
(i

ii
)

(i
)

(i
i)

(i
ii

)
(i

v
)

(i
)

(i
i)

(i
ii

)

(a
)

(b
)

(c
)

(d
)

(e
)

(f
)

(a
)

(b
)

(c
)

(d
)

(e
)

(f
)

(g
)

(a
)

(b
)

(c
)

(a
)

(b
)

(c
)

(d
)

(e
)

(f
)

1
2

3
4

P
a

r
t 

A

P
a

r
ts

 a
n

d
 S

u
b

 p
a

r
ts

Facility Index

m
%Y

ak
 w

xl
h

 -
 f

l
dg

i
a y

d 
w

k
qf
l

dg
i

a 

myiq;d or®Ylh

0.
2

0.
4

0.
6

0.
8

1.
0

0.
9

0.
5

0.
7 0.
1 0.
0

0.
3

w
'f

m
d'
i

'^
W

'f
m

<
& 

ú
N

d.
h

 -
 2

0
13

0
1 

 -
  

f
N

!;
sl

 ú
o
Hd

j
˚˚

 m
;

%f
h

a m
%Y

ak
j

,
 m

y
i

q;
d 

o
r

®Y
l

h
 ^

A
 f

l
dg

i
 -

 j
Hqy

.
;

 r
p

k
d&

 

m
%i
a;
dr

h
 4

'1
 (

R
D

/1
6/

04
/A

L 
 f

m
dar

u
f
h
k

a ,
n
d.

;
a f

;
dr

;
=r
e 
w
ei

q˙
k

a i
l

i
a l

r
k

 ,
°
')

II
 m

;
%f
h
a  A

 f
l

dg
f
i
a ^
j
H
qy
.
;
 r

p
k

d&
 t

l
a t

l
a m

%Y
ak

f
h
a t

l
a t

l
a f

l
dg

f
i
a m

y
i
q;
d 
o
r
®Y
l

 f
u
u
 m

%i
a;
dr

f
h
k

a f
m
k

aj
d 
w
e;

' 
W
∞
y
r
K

h
l

a f
,
i
    
    
  

1 
m
%Y
ak

f
h
y
s (

d)
 ^i

& 
f
l

dg
f
i
y
s m

y
i
q;
dj

 7
8%

 j
k

 w
;
r
 (

e)
 ^i

i& 
f
l

dg
f
i
y
s m

y
i
q;
dj

 4
%

l
a m

u
◊

'

https://pastpapers.wiki/


- 8 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

G
.C

.E
.(

A
.L

.)
E

x
a
m

in
a
ti

o
n

 -
 2

0
1
3

P
h

y
si

c
s 

- 
P

a
p

e
r 

II
 (

P
a
r
t 

B
) 

F
a
c
il

it
y
 I

n
d

ic
e
s 

o
f 

P
a
r
ts

 a
n

d
 S

u
b

 p
a
r
ts

 

0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0

0

1
2

(i
)

(i
i)

(i
)

(i
i)

(i
ii

)
(i

v
)

(i
)

(i
i)

(i
)

(i
i)

(i
ii

)
(i

v
)

(v
)

(v
i)

(i
)

(i
i)

(i
)

(i
i)

(i
ii

)
(i

v
)

(v
)

(v
i)

(i
)

(i
i)

(i
ii

)

(a
)

(b
)

(c
)

(d
)

(e
)

(f
)

(a
)

(b
)

(c
)

(a
)

(b
)

(a
)

(b
)

(c
)

(d
)

(e
)

(f
)

(g
)

(h
)

(I
)

(j
)

(k
)

5
6

7
8

P
a
r
t 

B

P
a
r
ts

 a
n

d
 S

u
b

 p
a
r
ts

Facility Index

!

m
%Y

ak
 w

xl
h

 -
 f

l
dg

i
a y

d 
w

k
qf
l

dg
i

a 

myiq;d or®Ylh

w
'f

m
d'
i

'^
W

'f
m

<
& 

ú
N

d.
h

 -
 2

0
13

0
1 

 -
  

f
N

!;
sl

 ú
o
Hd

j
˚˚

 m
;

%f
h

a m
%Y

ak
j

,
 m

y
i

q;
d 

o
r

®Y
l

h
 ^

B 
f
l

dg
i

 -
 r

p
k

d&
 

0.
2

0.
4

0.
6

0.
8

1.
0

0.
9

0.
5

0.
7 0.
1 0.
0

0.
3

m
%i
a;
dr

h
 4

'2
  

 II
 m

;
%f
h
a  B

 f
l

dg
f
i
a ^
r
p
k

d&
 w

xl
 5

 i
sg
 8

 o
l

aj
d 
m
%Y
ak

j
,
 t

l
a t

l
a f

l
dg

f
i
a m

y
i
q;
d 
o
r
®Y
l

 f
u
u
 m

%i
a;
dr

f
h
k

a f
m
k

aj
d 
w
e;

'

https://pastpapers.wiki/


- 9 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

G
.C

.E
.(

A
.L

.)
E

x
a
m

in
a
ti

o
n

 -
 2

0
1
3

P
h

y
si

c
s 

- 
P

a
p

e
r 

II
 (

P
a
r
t 

B
) 

F
a
c
il

it
y
 I

n
d

ic
e
s 

o
f 

P
a
r
ts

 a
n

d
 S

u
b

 p
a
r
ts

 

0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0
0

(i
)

(i
i)

(i
ii

)
(i

)
(i

i)
(i

)
(i

i)
(i

)
(i

i)
1

2

(i
)

(i
i)

(i
i)

(i
)

(i
i)

(i
ii

)
(i

v
)

(i
)

(i
i)

(i
)

(i
i)

.
(a

)
(b

)
(c

)
(d

)
(e

)
(i

)
(i

i)
(i

)
(i

i)
(i

)
(i

i)
(i

ii
)

(i
v

)

(a
)

(b
)

(c
)

(d
)

(e
)

(a
)

(b
)

(c
)

(d
)

(e
)

(a
)

(b
)

(c
)

(d
)

9
 (

A
)

9
 (

B
)

1
0

 (
A

)
1

0
 (

B
)

P
a
r
t 

B

P
a
r
ts

 a
n

d
 S

u
b

 p
a
r
ts

Facility Index

m
%Y

ak
 w

xl
h

 -
 f

l
dg

i
a y

d 
w

k
qf
l

dg
i

a 

myiq;d or®Ylh

w
'f

m
d'
i

'^
W

'f
m

<
& 

ú
N

d.
h

 -
 2

0
13

0
1 

 -
  

f
N

!;
sl

 ú
o
Hd

j
˚˚

 m
;

%f
h

a m
%Y

ak
j

,
 m

y
i

q;
d 

o
r

®Y
l

h
 ^

B 
f
l

dg
i

 -
 r

p
k

d&
 

0.
2

0.
4

0.
6

0.
8

1.
0

0.
9

0.
5

0.
7 0.
1 0.
0

0.
3

m
%i
a;
dr

h
 4

'3
 

  II
 m

;
%f
h
a  B

 f
l

dg
f
i
a 9

(A
) 
i
sg
 1

0(
B

) 
o
l

aj
d 
m
%Y
ak

j
,
 t

l
a t

l
a f

l
dg

f
i
a m

y
i
q;
d 
o
r
®Y
l

 f
u
u
 m

%i
a;
dr

f
h
k

a f
m
k

aj
d 
w
e;

'

https://pastpapers.wiki/


- 10 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

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

Ú ld,h meh 02hs' 

Ú jrK 5 ne.ska jQ nyqjrK m%Yak 50ls'

Ú m%Yak ish,a,g u ms<s;=re iemhSu wfmaCIs; h'

Ú tla m%Yakhlg ,l=Kq 02 ne.ska uqΩ ,l=Kq 100ls'
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2.1.2.  ˚  m%YAk m;%h
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2.1.3. wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

,l=Kq °fï mámdáh - ˚ m;%h

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 25. '''''''''  50. '''''''''
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2.1.4   ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| ks¯CIK ^úIh tall wkqj& (

m
y

i
q;

dj
 

m%Yak wxlh

fN!;sl rdYs
yd udk 

f∞a,k yd 
;rx. 

Odrd úoHq;h

w'fmd'i'^W'fm<& úNd.h - 2013
01  -  fN!;sl úoHdj  

˚ m;%fha úIh tall wkqj m%Yak i|yd myiq;dj 

hdka;% úoHdj 

;dm 
fN!;slh

úoHq;a
pqïnl;ajh 

.=re;ajdlr®IK
lafIa;%

bf,lafg%dksl
úoHdj 

ia:ß;s úoHq;a
lafIa;%

modr®:fha 
hdka;%sl .=K 
modr®: yd 
úlsrK 
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úIh
tallh

m%Yak
ixLHdj 

myiq;dj jeäu myiq;dj wvqu

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

1. fN!;sl rdYs yd 
udk

1 1 67% - -

2. hdka;% úoHdj 9 10 81% 50 15% 

3. f∞a,k yd 
;rx.

10 2 81% 35 38% 

4. ;dm fN!;slh 5 12 60% 36 23% 

5. .=re;ajdlr®IK 
fCIa;%

1 21 81% - -

6. ia:ß;s úoHq;a 
fCIa;%

5 27 60% 42 13% 

7. Odrd úoHq;h 7 17 74% 45 30% 

8. úoHq;a 
pqïnl;ajh

3 31 53% 38 29% 

9. bf,lafg%dksl 
úoHdj 

3 41 54% 39 15% 

10. m∞r®:fha 
hdka;%sl .=K 

4 5 62% 32 25% 

11. m∞r®: yd 
úlsrK 

2 3 64% 6 56% 
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  I  m;%fha tla tla tallh w;=˙ka myiq;dj ie,l+ úg jeäu myiq;dj jk 81% .=re;ajdlr®IK 
lafIa;% tallhg ysñ fõ' tu tallh hgf;a I  m;%fha 21 jk m%Yakh muKla wid we;s w;r tu 
m%Yakh o ir, m%Yakhla ùu myiq;dj by< w.hla ,eîug fya;=fõ'
 
 tfiau fN!;sl rdYs yd udk tallh hgf;a o" modr®: yd úlsrKh tallh hgf;a o myiq tla 
m%Yakh ne.ska muKla wid we;s w;r tajdfha myiq;d ms<sfj<ska 67% yd 60%la ù we;' 

 wfkl=;a úIh tallh hgf;a ,nd we;s myiq;d 28% isg 55% olajd m%dka;rhl úisr mj;S' 

 foda,k yd ;rx. tallh hgf;a jeäu m%Yak ixLHdjla tkï m%Yak 10la o" hdka;% úoHdj 
hgf;a m%Yak 9la o" fuu m%Yak m;%hg we;=<;a lr we;' fuu tall úIh ksr®foaYfha uq,ska idlÉPd 
jk tall jk w;r tajdg ms<sfj<ska 55% yd 43%l myiq;d we;' 

 wvqu myiq;djh we;af;a ia:ß;s úoHq;a fÈa;% tallhg jk w;r th 28%ls' tu tallh hgf;a 
we;s m%Yak .Kk 5ls' 
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2.1.5 ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

 ˚ jk m%Yak m;%fha myiq;d or®Ylh by<u w.hla ,ndf.k ;snQ m%Yak jkqfha 2" 10 iy 21 

hk m%Yakhs' fïjd 81% ne.ska úh' fuu m%Yak uQ,sl isoaOdka; u; ilia lr ;snQ w;r" isiqka tu 

isoaOdka; ksjer†j ;yjqre lr .ekSu YsIH idOkh by< uÜgul mej;Sug fya;= úh' m%Yak wxl 

9" 15" 17 hk m%Yak i|yd o isiqkaf.ka 70% g jvd jeä ms˙ila ksjer† jrKh f;dard f.k ;snqKs' 

fuu m%Yak uQ,sl iQ;% yd kshuhka fhdod f.k" ir, .Kkh ls¯ï u.ska ms<s;=r ,nd .ekSug 

yelsùu idOkh by< uÜgul mej;Sug fya;=j fõ'

 isiqkaf.ka wvqu ksjer† m%;spdr m%;sY;hla ,eî ;snqfKa 42jk m%Yakhghs' th isiqkaf.ka 

13]l m%;sY;hls' fuys° úp,H Od˙;%lhl Od˙;dj iM, jr®.M,h wkqj fjkiajk wkaou 

wjfndaO lr .ekSug isiqkaf.ka nyq;rhla wfmdfydi;a ù we;' tkï fuu m%Yakfha° my< 

;yvqjg idfmalaIj by< ;yvqj ksh; fldaKsl m%fõ.hlska N%uKh jk ksid iM, jr®.M,h 

taldldrj jeäù" taldldrj wvqjk nj wjfndaO lrf.k ke;' 50jk m%Yakhg ksjer† ms<s;=r ° 

;snqfKa isiqkaf.ka 15%la muKs' B p,kh jk úg A jia;=jg o m%fõ.hla ,efnk nj;a" Yla;s 

ixia:ß;s uQ,Or®uh A yd B hk jia;+ka folgu fh†h hq;= nj;a wjfndaO lrf.k fkdue;s ùu 

fuhg fya;=ù we;' 

 26 jk m%Yakh i|yd ksjer† ms<s;=re iemhQ YsIH m%;sY;h 20%ls' fuys° m%Yakh ksjer†j 

wjfndaO lr fkd;sîu idOkh wvq uÜgul mej;Sug fya;= ù we;' fuys° wid we;af;a ;ka;=jlg 

±fkk wju wd;;sh fkdj" ;ka;= foflka tlla fyda fkdleã ord .; hq;= wju wd;;shhs'  

 bf,lafg%daksl úoHdj tallhg wh;a jkafka 39" 40 yd 41 jk m%Yakhs' ñka 39 jk m%Yakhg 

ksjer† m%;spdrh ±lajQ isiqkaf.a m%;sY;h 15% úh' fuys° g%dkaisiagrh l%shdld¯ wjia:dfõ mj;S 

hhs .;fyd;a" 5 kΩ m%;sfrdaOh yryd úNj neiau 250V  la fõ' fuh úh fkdyels ksid g%dkaisiagrh 

mj;skafka l%shdld¯ wjia:dfõ fkdj ix;Dma; wjia:dfõ nj wjfndaO lr .ekSug nyq;rhla 

isiqka wfmdfydi;a ù we;' bf,lafg%dksl úoHdj tallhg wh;a 40 jk m%Yakh i|yd ksjer† 

m%;spdrh ±lajQ YsIH m%;sY;h 25% úh' bf,lafg%dksl m˙m: ms<sn| m%dfhda.sl wjfndaOh ≥r®j, 

ùu óg fya;= ù we;' m%dfhda.sl fh°ï flfrys isiqkaf.a jeä wjOdkh fhduq l< hq;=h' 41 jk 

m%Yakh ;dr®lsl oajdr iïnkaO jQjls' fuhg ksjer† m%;spdr oelajQ isiqkaf.a m%;sY;h 54%la ùfuka 

ikd: jkafka ;dr®lsl oajdr ms<sn|j fndfyda isiqkag idudkH wjfndaOhla we;s njhs' 

 45 jk m%Yakhg ksjer† jrKh f;dard we;af;a isiqkaf.ka 30%la muKs' 5 Ω m%;sfrdaOh 

yryd Odrdjla fkd.eÆj;a" 3V fldaIh yryd úoHq;a .dul n,hla mj;sk nj isiqkaf.ka jeä 

fofkl=g wjfndaO ù ke;' m%Yak wxl 18 i|yd myiq;dj 45%ls' m˙Kdulhla u.ska cjh lsisúgl 

jr®Okh l< fkdyels nj isiqkaf.ka nyq;rhlg wjfndaO ù fkdue;s ùu fuhg fya;= ù we;' 

m%Yak wxl 32 mDIaGßl wd;;sh iïnkaO m%Yakhla jk w;r tys myiq;dj 25%ls' weÛs,s ;=fâ inka 

;jrd .ïñ˙ia iys; c, mDIaGh iamr®Y l< úg .ïñ˙ia l=vq u; iïm%hqla; n,h weÛs,s ;=fvka 

bj;g l%shd lrhs' fuh t†fk∞ „ú;fha ° fndfydaúg w;a olskakg ,efnk isoaêhls' t†fk∞ 

olsk fujeks foa bf.k .kakd úIhg iïnkaO lr is;Sfuka fujeks m%Yakj,g myiqfjka 

ms<s;=re †h yels fjhs' m%Yak wxl 36" 48" 49 jk m%Yak i|yd ksjer† m%;spdrh ±lajQ YsIH m%;sY;h 

23] ne.ska fõ' fuu m%Yak úi£fï ° isoaOdka; yd iólrK ksjer†j fhdod fkd.ekSu myiq;dj 

wvqùug fya;= ù we;' 

 I  m;%fha m%Yak ksjer†j lshjd" wjfndaO lr ms<s;=re iemhSu ;=<ska idOk uÜgu by< 

kxjd .; yel' tla tla tallhg wod< isoaOdka; wkqj wNHdi m%.=K ls¯u yd m%ia;dr wr®:l:kh 

ms<sn| wjfndaOh isiqkag mka;s ldurfha ° ,nd °ug .=rejrekaf.a uÛfmkaùu wjYH fõ' 

 ;jo isoaOdka; yd l%ufõohka fhdod .ksñka ksr®udKh lr we;s ;dlaI◊l WmlrK 

WodyrK f,i f.k yer olajñka lreKq wjfndaO lr .ekSug isiqkag uÛ fmkaùu wjYH fõ' 

https://pastpapers.wiki/


- 24 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

2.1.6    I  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 2 24% 67% 5% 2% 2% -
2 3 4% 7% 81% 5% 3% -
3 4 5% 5% 15% 64% 10% 1
4 3 10% 10% 42% 15% 23% -
5 2 5% 62% 8% 12% 13% -
6 3 8% 32% 56% 3% 1% -
7 2 6% 54% 16% 10% 13% 1
8 5 5% 10% 21% 4% 60% -
9 1 76% 7% 4% 11% 1% 1
10 4 2% 9% 2% 81% 6% -
11 1 42% 19% 19% 15% 5% -
12 1 60% 21% 8% 5% 6% -
13 3 20% 16% 54% 8% 1% 1
14 1 49% 7% 11% 29% 3% 1
15 5 4% 4% 11% 5% 75% 1
16 2 6% 54% 19% 8% 12% 1
17 4 5% 4% 5% 74% 12% -
18 3 6% 5% 45% 9% 34% 1
19 4 16% 10% 20% 45% 8% 1
20 5 15% 7% 5% 21% 51% 1
21 1 81% 7% 3% 5% 3% 1
22 3 9% 23% 40% 22% 4% 2
23 4 4% 13% 14% 64% 4% 1
24 4 4% 6% 29% 50% 9% 2
25 5 4% 6% 36% 2% 52% -
26 4 13% 51% 7% 20% 9% -
27 1 60% 8% 9% 15% 7% 1
28 2 22% 24% 19% 8% 26% 1
29 1 21% 10% 39% 11% 18% 1
30 5 14% 5% 13% 16% 52% -
31 4 6% 18% 9% 53% 13% 1
32 4 42% 8% 18% 25% 6% 1
33 2 10% 50% 16% 12% 11% 1
34 3 8% 20% 35% 20% 16% 1
35 4 6% 14% 34% 38% 7% 1
36 1 23% 22% 19% 14% 20% 2
37 5 5% 17% 15% 19% 43% 1
38 3 28% 28% 29% 10% 4% 1
39 2 14% 15% 10% 17% 43% 1
40 5 18% 17% 23% 16% 25% 1
41 5 13% 10% 11% 12% 54% -
42 5 23% 12% 18% 33% 13% 1
43 2 18% 34% 17% 18% 12% 1
44 5 6% 10% 20% 26% 37% 1
45 3 5% 9% 30% 11% 44% 1
46 3 9% 19% 50% 15% 6% 1
47 2 11% 34% 37% 10% 6% 2
48 2 23% 23% 31% 17% 6% -
49 2 8% 23% 34% 21% 13% 1
50 4 38% 14% 28% 15% 4% 1
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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' 

fuu m%Yak m;%h jHqy.; rpkd yd rpkd jYfhka fldgia follska hqla; h'

A  fldgi −	 jHqy.; rpkd jr®.fha m%Yak 4ls'

fuu fldgfia m%Yak y;r wksjdr®h w;r tla m%Yakhlg  

,l=Kq 10 ne.ska uqΩ ,l=Kq 40ls' 

B  fldgi −	 rpkd jr®.fha m%Yak 6ls'

fuu fldgfia m%Yak 6ka 4lg ms<s;=re iemhsh hq;=h' 

tla m%Yakhlg ,l=Kq 15 ne.ska uqΩ ,l=Kq 60ls'

m%Yak m;%h i|yd ,l=Kq .Kkh ls¯u −	 A		fldgi ,l=Kq = 40
   B  fldgi ,l=Kq = 60
   II  m;%hg uqΩ ,l=Kq = 100

    

https://pastpapers.wiki/


- 26 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

2.2.2 ˚˚  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

Ú ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2, 3, 4.1, 4.2 yd 4.3 weiqfrka ilia 
lr we;'

A fldgi - jHqy.; rpkd

 (,l=Kq 01)

 (,l=Kq 01)W  =  Mg + (V + Al
1
) dg

(V + Al
1
) dg

Mg  +  (V + Al
1
) dg  =  (V  + Al

2
) d

w
 g 

M +  Vd  + Al
1
 d

  
     =   Vd

w
 +  Al

2
 d

w
 

 
                    d

 

 
d

w 

l
1

M  + Vd − Vd
w

             Ad
w 

+   l
2
  = 

 (,l=Kq 01)

^m%ia;drfha& wkql%uKh d
w   

u.ska$ c,fha >k;ajfhka .=K ls¯u 

fyda  d =  ^wkql%uKh& × d
w
                                                                   (,l=Kq 01)   

^wkql%uKh muKla ,súug ,l=Kq ke;'&

U  = (V + Al
2
) d

w
 g  (,l=Kq 01)

W  =  U  (,l=Kq 01)
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(,l=Kq 01)p, wkaùlaIh 

p, wkaùCIfha ;sria yria lïìh j<,a,g $P ,CIHhg kdNs.;lr ^mdGdxlh 

,nd.kak& 

bkamiq p, wkaùlaIfha ;sria yria lïìh c,h iy f;,a udjlj,g$ mDIaGj,g$ 

uÜgïj,g kdNs.; lr ^wkqrEm mdGdxl ,nd.kak'&

{folu i`oyd}  ..................................................................................  (,l=Kq 01)

^k<fha& wNHka;r úIalïNh ( (xi  hehs is;uq')

^k<fha& ndysr úIalïNh ( (xe  hehs is;uq')

{ms<s;=re folu i`oyd}  .................................................... (,l=Kq 01)

{ms<s;=re folu i`oyd}  .................................................... (,l=Kq 01)

 ^jr®kshr® le,smrfha& wNHka;r$we;=<; ykq ^Ndú;fhka&

 ^jr®kshr® le,smrfha& msg;$ ndysr ykq ^Ndú;fhka&
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1 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
 

m<uqjk m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 
98% l ms˙ils' fuu m%Yakh i|yd ,l=Kq 10 la ysñ fõ'
bka ,l=Kq 0 - 2 m%dka;rfha 31% la o" 
 ,l=Kq 3 - 5 m%dka;rfha 29% la o" 
 ,l=Kq 6 - 7 m%dka;rfha 21% la o"
 ,l=Kq 8 - 10 m%dka;rfha 19% la o"
,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 8 fyda Bg jvd ,nd .;a ms˙i 
19% la jk w;r" 31% la ,ndf.k we;af;a ,l=Kq 2  
fyda Bg jvd wvqfjks'

8 - 10

19%
0 - 2

31%

3 - 5

28%

6 - 7

21%

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

 29%

fuu m%Yakhg wkqfldgia 10 la we;s 
w;r bka wkqfldgia 7 l myiq;d  40% g 
jeäh' myiq;dj wvqu wkqqfldgi (e) 
(ii) ù we;s w;r tys myiq;dj 4% ls' 
myiq;dj jeäu wkqfldgi (d) (i) ù 
we;s w;r tys myiq;dj 78% ls'

0

m
y
i
q;
dj

 

1 m%Yakfhys wkqfldgia 

20

00

40

60

80

100

68%

56%
49%

78%

28% 29%

47%
56%

 42%

4%

(a)
(i) (ii) (iii)  (i) (ii) (i) (ii)

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

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

 1 jk m%Yakfha myiq;dj jeäu wkqfldgi jk (d)(i) ys myiq;dj 78%la jk w;r myiq;dj 
wvqu wkqfldgi jk (e)(ii) ys myiq;dj 4%ls' (a) fldgfia myiq;dj 68%ls' >k;ajfha wr®: 
oelaùu iy iu;=,s;;dj i|yd wjYH;djhkays fh°ï ms<sn|j isiqka jeä ms˙ila idr®:l ù 
we;' (b) yd (c) fldgi i|yd o myiq;dj ms<sfj<ska 56% iy 49% ùu ;=< isiqkag bms,Sfï 
isoaOdka; iy fh°ï ms<sn|j idudkH wjfndaOhla mj;sk nj fmkS hhs' (b) fldgfia W i|yd 
m%ldYkh ,sùfï ° .=re;ajc ;ajrKh g we;=<;a ls¯u wu;l ùu ksid myiq;dj wvq jQ w;r" (d)
(ii) wkqfldgfia myiq;dj 28% olajd wvqùug o th fya;=jla úh' ;jo" m¯laIKhlg wod<j 
úp,H y∫kd .ekSug;a iy thg wkqrEmj m%ia;drhla we£u i|yd iólrKh ilia ls¯ug;a 
isiqka ;=< m%udKj;a wjfndaOhla fkdue;s ùu ksid (d)(ii) yd (d)(iii) wkqfldgiaj, myiq;d 
ms<sfj<ska 28% iy 29% olajd wvq ù we;' 
 (e)(i) wkqfldgfia myiq;dj 47%ls' m¯laId k,fha msysàu fjkia ls¯ug wjir ke;s nj 
m%Yakfha i|ykaj we;' m%Yakh ksis m˙† lshjd wjfndaO lr fkd.ekSu ksid ms<s;=r f,i ógr® 
Nd.fha flda≥j o ,shd ;snqKs'  myiq;dj wvqu wkqfldgi jk (e)(ii) ys°" p, wkaùlaIfha ;sria 
yria lïìhg kdNs.; ls¯u hkak igyka fkdls¯u myiq;dj wvqùug m%Odk f,iu n,mEfõh' 
(f)(i) yd (f)(ii) wkqfldgiaj, myiq;d ms<sfj<ska 56% iy 42% ùfuka isiqkaf.a ñkqï WmlrK 
Ndú;h ms<sn|j ≥r®j,;djh meye†,s fõ' tla tla wjia:djg WÑ; jk m˙† iq≥iq ñkqï WmlrK 
f;dard .ekSug;a" wod< ñkqï ksjer†j ,nd .ekSug;a isiqka fhduq ls¯u fhda.H fõ' 
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^fjk;a wdldrhl m%ldYk i`oyd ,l=Kq ke;&

α  = 
(        )    l

1 
− 

 
l
0

l
0
θ

(,l=Kq 01)

 

       

  l
0 
ñkqfï m%;sY; fodaIh 0'2] g iudk fyda wvqùu i`oyd l

0
 g ;sìh hq;= wju †.  

 (l
0
)

min 
kï" 

             
(1 mm)
    (l

0
)

min

× 100 = 0.2 

    (l
0
)

min  
= 500 mm = 50 cm = 0.5 (m) ...........................................  (,l=Kq 01)

fyda 

(0.5 mm)
    (l

0
)

min

× 100 = 0.2 

(l
0
)

min  
=  250 mm = 25 cm = 0.25 (m) ..................   (,l=Kq 01)

ógr® flda≥j 0.5 mm  olajd ñkSug Ndú; l< yels kï 
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  -  ;dm iu;=,s; wjia:djg ^fyda iu;=,s; wjia:djg$wkjr; WIaK;ajhg& 

   blaukska ,`.dfõ'$l=vd ;dm m%udKhla u.ska ,`.dfõ fyda thg l=vd ;dm 

   Od˙;djla we;s fõ'

  - k<h taldldr f,i r;afõ' $ k<fha wNHka;r yd ndysr WIaK;ajh tlu 

   w.hla ,nd .kS$ jvd fyd| ;dm iamr®Yhla k<fha we;=<; iy msg; we;sùu

   i|yd  .................................................................................(,l=Kq 01)
 

                    ´kEu ksjer† ms<s;=re 2 la i`oyd ^tla fldgilska tlla ne.ska&

 

      

X − X0)( =   10
 2

 (l
1 
−

 
l
0
)

=   5  (l
1 
−

 
l
0
)1 mm 

∴   ieliqu Ndú;fhka ueksh yels  (l
1 
−

 
l
0
) ys wju w.h

 =  0.2 mm = 0.02 cm = 2 × 10−4 (m) ............................. (,l=Kq 01)

fyda

m˙udKh 0.5 mm  olajd ñkSug Ndú; l< yels kï 

∴   ieliqu Ndú;fhka ueksh yels  (l
1 
−

 
l
0
) ys wju w.h

         =  0.1 mm = 0.01 cm =  10−4 (m) .......................(,l=Kq 01)

X − X0)( =   5  (l
1 
−

 
l
0
)

=   5  (l
1 
−

 
l
0
)0.5 mm 
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α  = 

X  = 

(X − X0)
5l0θ

X   =   5αl0θ  +  X0  .................................................................(,l=Kq 01)

fyda

(ql0α 

p ) θ  +  X0  .....................................(,l=Kq 01)
 

               

             

                                     
      m%ia;drfha wkql%uKh = 0.1 mm °C −1 

 fyda K −1 = 10−4 (m °C −1) ........(,l=Kq 01)
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5αl0   =  10−4  [fyda  5αl0   =  0.1 (mm °C −1)] ........................................(,l=Kq 01)

^m%ia;drfhka ,efnk wkql%uKh" iólrKfhka ,efnk wkql%uKhg iudk

ls¯ug& 

α  =          10−4  

5 × 80 × 10
−2 

°C −1

2.5 × 10
−5   °C −1 .........................................................................(,l=Kq 01)

 

  tl`. fõ $ Tõ

  ABC ndyqj i`oyd wvq ;dm ikakdhl;djla WÑ; fõ" ukao túg

  -   ABC ndyqfõ m%idrKh l=vdfõ'$ fkdi,ld ye˙h yelsh'

   fyda

  -    ABC ndyqfõ WIaK;ajh ke.Su l=vdfõ'

   fyda

  -   (p/q) wkqmd;h fjkia w.hla fkd.kS' ^° we;s w.fhka&

   fyda

  -   ABC ndyqj Wrd.kakd ;dm m%udKh l=vdh'   

   fyda

   -    r;ajQ ndyqfjka m%idrKhg wu;r odhl;ajhla fkd,efí'

                                                 ...........................................................(,l=Kq 01)
            ^ms<s;=r iy tla ksjer† fya;=jla i|yd&

    

mrsudKhg by<ska n,d or®Ylh tys m%;sìïnhg fl,skau by<ska msysgk fia †iajk 

f;la wei p,kh lr ta wjia:dfõ mdGdxlh .ekSu '''''''''''''''''''''''''''''''''''''''''''''' (,l=Kq 01)   
      ^iumd; ls¯u i|yd ,l=Kq ke;& 

  

  

α  = 

X  = 

(X − X0)
5l0θ

X   =   5αl0θ  +  X0  .................................................... (01)

fyda

(ql0α 

p ) θ  +  X0  ............................................... (01)
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2 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

fojk m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 
99% ls' fuu m%Yakhg ysñ ,l=Kq 10 ls'
bka ,l=Kq 0 - 2 m%dka;rfha 50% la o" 
 ,l=Kq 3 - 5 m%dka;rfha 31% la o" 
 ,l=Kq 6 - 7 m%dka;rfha 13% la o"
 ,l=Kq 8 - 10 m%dka;rfha 6% la o" 
,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 7 lg jvd ,nd.;a ms˙i          
6% la jk w;r" 50% la u ,ndf.k we;af;a ,l=Kq 3g 
jvd wvqfjks'

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

8 - 10

6%

0 - 2

50%
3 - 5

31%

6 - 7

14%13

fuu m%Yakfha fldgia yd 
wkqfldgia 9 la we;s w;r bka 
fldgia yd wkqfldgia 7 lu 
myiq;d 40%  g jvd wvqh' 
myiq;dj jeäu wkqqfldgi 
(a) wkqfldgi jk w;r tys 
myiq;dj 46% ls' myiq;dj 
wvqu wkqfldgi (c) jk w;r 
tys myiq;dj 4% ls'

46

33

4

17

41

34 34 33

8

(i) (ii) (i) (ii)

m
y
i
q;
dj

 

2 m%Yakfhys fldgia yd wkqfldgia 

20

00

40

60

80

100

46%
33% 33%

 4%
17%

41%
34% 34%

8%

(a)
(i) (ii)  (i) (ii)

(b) (c) (d) (e) (f) (g)

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

 2 jk m%Yakfha iEu wkqfldgilu myiq;dj 50]g jvd wvqùu úfYaI;ajhls' (a) fldgfia 
fr®Çh m%idrK;dj i|yd m%ldYkhla ,sùug ° we;' fuh wr®: ±laùula jqj;a" tu fldgfia 
myiq;dj 46]ls' m%;sY; fodaIh ms<sn| wjfndaOh wvqùu ksid (b) fldgfia myiq;dj 33] olajd 
wvqù we;' (c) fldgfia myiq;dj 4]ls' fuys° k<h is≥re iys; ùu iy ;=kS ùu hk wjYH;d 
folu i|yd fya;= wjfndaO lr fkd.ekSu ksid myiq;dj wvqúh' 

 (d) fldgfia ° iólrKh ,shd wjYH o;a; wdfoaY l< úg myiqfjka ms<s;=r ,efnk 
kuq;a fuu fldgfia myiq;dj 17]la ùfuka meye†,s jkafka m%Yakhla lshjd wjfndaO lr 
.ekSfï ≥r®j,;djhhs' (e)(i) yd (e)(ii) wkqfldgiaj, myiq;d 34] ne.ska úh' ° we;s m%ia;drhl 
wkql%uKh fidhd tu.ska" Bhï ys fr®Çh m%idrK;dj fiùug kshñ;j ;snQ fuu fldgiaj,o 
m%ia;drfha wkql%uKh fidhd .ekSug nyq;rhla isiqka wfmdfydi;a ù ;snqKs' úoHd.dr 
m¯laIKj,ska wk;=rej tu o;a; m%ia;dr.; lr tys wkql%uKh yd wka;#LKavh weiqfrka wod< 
rdYSka fiùug isiqka yqre lrùu jeo.;a fõ' ;jo wkql%uKh fiùfï ° tall .ek ie,ls,su;a 
fkdùu myiq;dj wvqùug fya;=jla úh' (g) fldgfia myiq;dj 8]la ùu" hï WmlrKhlska 
ksjer†j wod< mdGdxl .ekSfï ° isiqka olajk ≥r®j,;dj fmkakqï lrhs' úoHd.drfha° fï i|yd 
ksr;=rej isiqka fhduq lrùu WÑ; fõ' 

https://pastpapers.wiki/


- 34 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

  wdka; fYdaOkh iu`. ksjer† rEmh ......................................(,l=Kq 01)

fmkajd we;s wdldrhg wdka; fYdaOkh iu`. ksjeros rEmh" c, 

uÜgug by<ska we;s k<fha os." m,uq wjia:dfõ os. yd ii`ok 

úg wdikak jYfhka ;=ka .=Khla úh hq;=h' .......................(,l=Kq 01)
^ñkqï irdj ;=< ;rx. wdldr we|Su i|yd ,l=Kq ke;' ñkqï

irdj ;=< c,h ;sfnk nj fmkaúh hq;=h&

ksjer†j 1(b) rEmh u; ,l=Kq ls¯u' c, uÜgfï isg k<fha újD; 

fl<jr olAjd Wi ksjerosj ,l+Kq ls¯u ...............................(,l=Kq 01)

λ  =  4 (l1 + e)  ......................................................................(,l=Kq 01)

v  =   f  λ
v  =   4f  (l1 + e) ............. (A) .................................................(,l=Kq 01)

λ  =  4/3 (l2 + e)  ....................................................................(,l=Kq 01)

v  =   4f
          3

(l2 + e) ............. (B) ...............................................(,l=Kq 01)
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          v
         4f

=  l1 + e  

         3v
         4f

=  l2 + e  

2v
4f

=  l2 −  l1

(A)  

(B)  

v  =  2f  (l2 −  l1)  ...................................................(,l=Kq 01)

v  =  2f  (l2 −  l1) = 2 × 512 (0.509 − 0.169) 

v  =  348.16 ms−1 =  348.2 ms−1 ........................................................(,l=Kq 01)

e  =    v
         4f

−  l1    =    348.2     
−  0.169             4 × 512

         =   0.001 m ................................................(,l=Kq 01)

(A)  

(1)    wjYH k<fha †. ^iy$fyda& ñkqï irdfõ Wi b;d úYd, ùu fyda k<fha 

       †. ^fyda ñkqï irdfõ Wi& m%udKj;a fkdùu'

(2)    yf`vys ;Sj%;dj$ ier we;s ;rï Wm˙;dk ixLHdjla weiSug fkdyels jk 

       ;rug my;a ùu fyda we;s ;rï Wm˙;dk ixLHdjla weiSug wmyiq ùu'
             

       ms<s;=re folu ksjer† kï .....................................................................(,l=Kq 01)

       ^tla fya;=jla ñkqï irdjg fyda $ iy k<hg iïnkaO úh hq;= w;r 

       wfkl Yíofha ;Sj%;djg$ ierg iïnkaO úh hq;=h&
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3 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

;=kajk m%Yakh wksjdr®h jk kuq;a Bg ms<s;=re imhd 
we;af;a 98% ls' fuu m%Yakh i|yd uqΩ ,l=Kq 10 la 
ysñfõ'
bka ,l=Kq 0 - 2 m%dka;rfha 39% la o" 
 ,l=Kq 3 - 5 m%dka;rfha 22% la o" 
 ,l=Kq 6 - 7 m%dka;rfha 21% la o"
 ,l=Kq 8 - 10 m%dka;rfha 18% la o"
,l=Kq ,ndf.k we;'
 
fuu m%Yakhg ,l=Kq 8 g fyda Bg jvd ,nd.;a ms˙i 
18% la jk w;r 39% la u ,ndf.k we;af;a ,l=Kq 2 
fyda Bg jvd wvqfjks'

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

6 - 7

21%

3 - 5

22%

0 - 2

39%

8 - 10

18%

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

5

51

28

49

56 55

43

34

11

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

(a) (b) (c)

m
y
i
q;
dj

 

3 m%Yakfhys fldgia yd wkqfldgia 

20

00

40

60

80

100

51%

28%

49% 43%
 34%

 11%

56% 55%

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

(b) (c)

fuu m%Yakfha fldgia yd wkqfldgia 8la 
we;s w;r bka fldgia yd wkqfldgia 
3lu myiq;d 40%g wvqh' myiq;dj jeäu 
fldgi (b)(i) jk w;r tys myiq;dj 
56%ls' myiq;dj wvqu fldgi (c)  jk 
w;r tys myiq;dj 11%ls'

 wkqkdo k< iïnkaOfhka jQ m%Yakhla jk fuh iq,Nj wik m%Yakhls' ta kuq;a fuu 
m%Yakfha fldgiaj,ska Wm˙u myiq;dj 56] ls' ta (b)(i) wkqfldgi i|ydhs' (a)(i) wkqfldgfia 
myiq;dj 51] ls' wkqkdo k<hla ;=< ;rx. yevhla we£fï° wdka; fYdaOkh o we;=<;aj ;rx. 
yevh we£ug isiqka yqrelrùu l< hq;=fõ' (a)(ii) wkqfldgfia myiq;dj 28] la úh' fuys° uQ,slh 
iuÛ ii|d m˙udKhlg wkqj 1 jk Wm˙;dkhg wkqrEm ;rx. yevh fkdwe|Su;a" wdka; 
fYdaOkh fkdi,ld ye¯u;a fuu fldgfia myiq;dj wvqùug fya;= úh' (a)(iii) wkqfldgfia wid 
we;af;a 1 jk Wm˙;dk wjia:dfõ ° k<fha †. l2 rEmfha ,l=Kq lrk wkaou jqj;a" fuys° o tu 
fldgfia myiq;dj 49] la úh' isiqkaf.a m%dfhda.sl fl!Y,H;d jr®Okh ls¯u i|yd uÛ fmkaùu 
yd wjia:d ,nd°u is≥ l< hq;=fõ'  

 (b)(i) yd (b)(ii) wkqqfldgiaj, myiq;d ms<sfj<ska 56] yd 55] fõ' iq,Nj Ndú; jk iólrK 
f.dvkeÛSu i|yd mka;s ldurfha ° isiqka m%.=K ls¯u wjYH fõ' (c) fldgfia myiq;dj 11]la 
jk b;d wvq w.hls' wkqkdo wjia:d lsysmhla ,nd .ekSfï ° tlsfklg fjkia wmyiq;d 
folla i|yka l< hq;= w;r fuu tlsfklg fjkia wmyiq;d folu ksjer† jqjfyd;a 
muKla ,l=Kq °u myiq;dj b;d wvq w.hla ùug fya;= ù we;' isiqkag ;r®ldkql+,j is;Sug;a"                          
m%dfhda.sl m¯laIK ksjer†j is≥lr" wod< ñkqï ksjer†j .ekSug;a mqyqKqj ,nd°u wjYH fõ' 
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I1 R1       =   I2 R3   

            (,l=Kq 01)
I1 R2       =   I2 R4            

∴
              

=   
R1

R2

R3

R4
^fyda ksjer† fjk;a wdldrhla& ................................... (,l=Kq 01)

whs;u tlsfkl iïnkaOfhA° we;sjk m%;sfrdaOh wju ls¯u'$  

iïnkaOl lïì u.ska m%;sfrdaOj,g we;sjk odhl;ajh wju ls¯u'$

iïnkaOl lïì ksid m%;sfrdaOj, we;sjk fodaIh wju ls¯u'

                                                        ....................................(,l=Kq 01)

ueo ìka≥ .e,ajfkdaógrh ^wdrlaIl m%;sfrdaOlhla iuÛ& ..........................(,l=Kq 01)

m%;sfrdaO fmÜáh 

fya;=j (

÷   m%ia;drh we|Sug (R1) m%;sfrdaOfha w.h ^lshùu& ,nd .ekSug    

        fyda 

÷   m%;sfrdaO fmÜáh u.ska (R1) m%;sfrdaOfha w.h ,nd °u'

        fyda

÷   m%ia;drh we|Sug (R1) m%;sfrdaOfha ixLHd;aul w.h wjYHfõ'

         fyda

÷   Odrd kshdulh u.ska (R1) m%;sfrdaOfha w.h ,nd fkdfoa'

             ^ms<s;=r iy fya;=j i|yd & .........................................................(,l=Kq 01)

R1

R2

   l
1 − l

^1 fjkqjg 100 fh°u ksjer† fia .kak& ...................(,l=Kq 01)= 
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R2

R1

1 − l
   l= 

∴  
1
l

1

R1

= R2 + 1  1
l

1
R1

= 
R2 +   OR

100 100
1 ...................(,l=Kq 01)

wkql%uKfhka fyda wkql%uKh × 100 ............................................................(,l=Kq 01)
 

^by; m%ldYkfhA wkql%uKh f,i R2 fyda 
 R2

100
we;Akï muKlA fuu ,l=K 

,nd fokAk&

l  i|yd l=vd w.hka f;dard.kq ,enqjfyd;a   

(1&  wdka; fodaIh ksid we;sjk ^Nd.sl $m%;sY;& fodaIh úYd, ùu

(2&  l  ñkqqfï Nd.sl$m%;sY; fodaIh úYd, ùu

(3&  lïìfha ueo fmfofia ,nd.kakd mdGdxl i|yd .e,ajfkdaógrh jvd ixfõ° fõ' 

    ^by; tla fya;=jlg 01 ,l=K ne.ska fya;= 2 lg& ..................................(,l=Kq 02)
    ^iDKd;aul ms<s;=re i|yd o ,l=Kq ,nd fokak&
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4 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
  

y;rjk m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd 
we;af;a 98% ls' fuu m%Yakhg ,l=Kq 10 la ysñfõ'
bka ,l=Kq 0 - 2 m%dka;rfha 25% la o" 
 ,l=Kq 3 - 5 m%dka;rfha 38% la o" 
 ,l=Kq 6 - 7 m%dka;rfha 22% la o"
 ,l=Kq 8 - 10 m%dka;rfha 15% la o" 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 8 fyda Bg jvd ,nd.;a ms˙i 
15% la jk w;r" 25%la u ,ndf.k we;af;a ,l=Kq 
2 fyda Bg jvd wvqfjks'

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

8 - 10

15%
0 - 2

25%

3 - 5

38%

6 - 7

22%

fuu m%Yakfha fldgia yd 
wkqfldgia 8 la we;s w;r bka 
fldgia yd wkqfldgia 4 lu 
myiq;d 40% g wvqh' fuu 
m%Yakfha (b) fldgi i|yd 
ieugu ksoyia ,l=Kla ysñ 
úh' tfyhska tys myiq;dj  
100%ls' myiq;dj wvqu fldgi 
jkafka (f) h' tys myiq;dj 20% ls'

20

2040
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100

00
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m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

57
53

33

67

25
23

20

(i) (ii) (iii)

(a) (b) (c) (d) (e) (f)

4 m%Yakfhys fldgia yd wkqfldgia 

(a) (b) (c) (d) (e) (f)
(i) (ii) (iii)

57% 53%

67%

25% 23% 20%
33%

100%

 ùÜiagka fia;= uQ,Or®uhg wod< m%Yakhla jk fuys (a) yd (c) fldgiaj, myiq;d 
ms<ssfj<ska 57] yd 53] ne.ska jk w;r (d) fldgfia myiq;dj 33] jk wvq w.hls'  m%dfhda.sl 
m¯laIKj,° m%;sfrdaOh úp,kh ls¯u i|yd fhdod .kakd WmlrK ms<sn| fuu fldgi u.ska 
isiqjdf.a ;r®lk yelshdj ukskq ,efí' ;r®ldkql+,j fujeks wjia:d meye†,s ls¯ug isiqka yqre 
ls¯u wjYH fõ' (e)(ii) yd (e)(iii) wkqqfldgiaj,° m¯laIKhl° wod< úp,Hhka y∫kdf.k 
m%ia;drhla ,nd .ekSu i|yd ° we;s iólrKhla ilia ls¯u;a" tu iólrKfhka fkdokakd 
rdYSkaf.a w.h .Kkh ls̄ u;a l< hq;=j we;' fuu  wkqfldgiaj, myiq;d ms<sfj<ska 25] yd 
23] fõ' isiqkag fï i|yd mqyqKqj °u wjYH fõ' 

 (f) fldgfia myiq;dj 20] olajd wvqùu u.ska wdka; f∞aI" Nd.sl f∞aI ms<sn| isiqkaf.a 
wjfndaOh ≥r®j, nj fmkakqï lrhs' m%dfhda.sl m¯laIK is≥lr" Bg wod< w;a±lSï ,nd 
.ekSug;a" m¯laIKfha wvqmdvq idlÉPd lr fujeks m%Yakj,g ms<s;=re iemhSug;a isiqkag 
wjia:dj ,nd°u ;=<ska fujeks wvqmdvq uÛyrjd .; yel' 
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;gqjg ,ïn †Ydjg jd; wKqfõ .uH;d fjki  =  2mvsin θ .........(,l=Kq 01)

;;Amr 1 l° ;gqfõ j†k wKqj, ialkaOh   =  Avd  ......................(,l=Kq 01)

ix>Ügkh jk wkq N ksid we;s flfrk isria n,h =  2mvsinθ × cosθ × N 
                                                                    ........(,l=Kq 01)
[(a) (i) ys ,nd.;a m%ldYkh cosθ ×  N j,skA .=K ls¯ug]

;;Amr 1 l° ;gqfõ j†k wKq ixLHdj                 .....................(,l=Kq 01)

[(b) (i) ys ,nd.;a m%ldYkh m j,skA fn°ug]

FC   = 2mvsinθ × cosθ  ×  Avd
 m  × 2              ................................(,l=Kq 01)

[(a) (ii) m%ldYkfha N i|yd wdfoaY ls¯ug iy 2ka .=K ls¯ug]

             = 4Avd2sinθ cosθ

A   = 25m2, d   = 1.2 kgm−3, sinθ = 0.2,  cosθ = 1   kï  
  

FC   =  4 × 25 × 1.2 × 0.2 ×  v2

    =  24v2  ........................................................................................(,l=Kq 01) 

N   = Avd
 m

wkql%uKfhka fyda wkql%uKh × 1000 ....................................................... (01) 
 

^by; m%ldYkfhA wkql%uKh f,i R2 fyda 
 R2

100
we;Akï muKlA fuu ,l=K 

,nd fokAk&
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n'kQ,s iólrKfhka"    P  +  ρv2   =  ksh;hla  .................................(,l=Kq 01) 1
2

^iólrKfha hρg  
moh ;snqK;a fï ,l=K fokak& 

P1  +  =  P2  +  d   d   1
2

1
2

7v
 6 ( )

2 5v
 6 ( )

2
 ......................(,l=Kq 01) 

 .........(,l=Kq 01) P2  −  P1  =   −  d 
2

7v
 6 ( )

2 5v
 6 ( )

2[ [ dv2 
 2 

 =
  −  49

36 
25
36 

[[
 ..................(,l=Kq 01) dv2 

 2 
 = 1.2

  3 
v2

 =

 ∴  P2  −  P1  =
 2
 5 

v2
^,l=Kq ke;& 

n'kQ,s wdprKh ksid ;gq folu u; l%shd lrk uq`M isria n,h"

Fb     =  120 × 0.4v2 × cos10° × 2  =  48v2 ×  2

Fb     =  96v2 ................................................................................................(,l=Kq 01) 

wyia hdkh u; uq`M isria n,h"

Fc   +  Fb   =  24v2 +  96v2  =  120v2                ....................................................(,l=Kq 01) 
    
      ^Fc   yd Fb  n, fol tl;= ls¯ug& 

wyia hdkh hka;ñka .=jka .;jk úg"

      120v2  =   432000
      ∴  v2  =   3600
           v    =   60 m s−   1................................................................................(,l=Kq 01) 
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.=jka kshuqfjda" iq<x yuk †Ydjg tfrys †Ydjg ;ajrKh lrkq ,nkafka v ioyd jeä 

w.hla ,nd .eksu ioyd h' ^v - .=jka hdkhg idfmaCIj jdhq wKqj, fõ.h& fyda jeä 

tijqï n,hla wh;a lr .ekSu i|ydh' ^tu ksid .=jka hdkfha tka‚ka u.ska ,nd†h 

hq;= cjh wvqfõ&'

             fyda 

^fmd<jg idfmalaIj& jvd wvq fõ.hlska .=jka hdkhg .=jka .; úh yel'

                                               .............................................(,l=Kq 01) 

v2       =     u2 +  2as  Ndú;fhka 
       ...............................................................(,l=Kq 01) 

      ^60)2 =   0 + 2 ×  0.9 × s   

.==jka m:hg wjYH wju †.  = 2 km  .....................................................(,l=Kq 01) 

3600
 1.8

s  = m  = 2000 m = 2 km

wdrïNl m%fõ.h" u    = 0, wjidk m%fõ.h" v   = 60 m s−1,  ;ajrKh a   = 0.9 m s−2 
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5 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

miajk m%Yakh f;dardf.k we;af;a 46% l m%;sY;hls' 
fuu m%Yakhg ysñ ,l=Kq 15 ls'
bka ,l=Kq 0 - 3 m%dka;rfha 43% la o" 
 ,l=Kq 4 - 7 m%dka;rfha 30% la o" 
 ,l=Kq 8 - 11 m%dka;rfha 17% la o"
 ,l=Kq 12 - 15 m%dka;rfha 10% la o"
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda Bg jvd ,nd.;a ms˙i 
10%  la jk w;r" wh≥ïlrejkaf.ka 43% la ,ndf.k 
we;af;a ,l=Kq 3 fyda Bg jvd wvqfjks'

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

8 - 11

17%

4 - 7

30%

0 - 3

43%

12 - 15

10%

fuu m%Yakfha fldgia yd 
wkqfldgia 11 la we;s w;r bka 
fldgia yd wkqfldgia 5 lu 
myiq;d 20%   g jvd wvqh'  myiq;dj 
jeäu wkqfldgi m%Yakfha (b) (i)
jk w;r tys myiq;dj 81% ls' 
myiq;dj wvqu fldgi (d) jk 
w;r tys myiq;dj 11% ls'
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5 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

(a) (b) (c) (d) (e) (f)
(i) (ii) (i) (ii) (iii) (iv)  (i)  (ii)

25%
17%

81%

62%

28%
17%

51%

24%

11%
18% 19%

 isiqkaf.ka 46] la f;dardf.k ;snQ fuu m%Yakh hdka;% úoHdj tallfha fr®Çh .uH;djh yd 
n'kQ,s uQ,Or®uh mokï lrf.k ksr®udKh lr we;' fuys jeäu myiq;dj jk 81]" (b)(i) wkqqfldgi 
i|yd jQ w;r" wvqu myiq;dj 11]" (d) fldgi i|yd ,eî we;' (a)(i) yd (a)(ii) wkqqfldgiaj, 
myiq;d ms<sfj<ska 25] yd 17] ne.ska fõ' ;gqjl .efgk jdhq wKqjl .uH;d fjki i|yd 
m%ldYkhla ,shd tu.ska we;s lrk isria n,h fiùu jeä isiqka ms˙ilg wmyiq ù we;' (b)(iii)  yd 
(b)(iv) wkqqfldgiaj, myiq;d ms<sfj<ska 28] yd 17] ne.ska fõ' wyiahdkfha ;gq folu u; l%shd 
lrk n,h fiùfï° (a)(i) yd (a)(ii) wkqqfldgiaj, ,nd.;a m%ldYk 2ka .=K fkdls¯u ksid ksjer† 
m%ldYkh jHq;amkak ls¯ug;a" ° we;s w.hhka wdfoaYlr wyiahdkfha ;gq fol u; n,h fiùug;a 
isiqkaf.ka jeä m%udKhla wfmdfydi;a ù we;' (c)(i) yd (c)(ii) wkqqfldgiaj, myiq;d ms<sfj<ska 
51] yd 24] ne.ska fõ' (c)(i) ° n'kQ,s iólrKh ksjer†j fhod .;a isiqka jqjo" (c)(ii) wkqqfldgfia 
°" tu ,nd.;a m%ldYkhg ° we;s w.hhka ksjer†j wdfoaY ls¯ug wfmdfydi;a ù we;'  

 wju myiq;dj we;s (d) fldgfia myiq;dj 11] ls' fuys° n'kQ,s uQ,Or®uhg wkqj we;sjk 
n,hg wu;rj" jdhq wKq ;gqj, .eàu ksid we;sjk n,h o tijqï n,h i|yd odhl jk nj 
isiqka wjfndaO lrf.k fkdue;' (e) yd (f) wkqqfldgia i|yd myiq;d ms<sfj<ska 18] yd 19] fõ' 
(d) fldgfia wjika ms<s;=r ksjer†j ,nd fkd.;a isiqkag (e) wkqqfldgfia° ,l=Kq wysñ ù we;' 
idfmalaI m%fõ.h ms<sn| wjfndaOh wvq ùu ksid (f) fldgfia myiq;dj wvqù we;' m%dfhda.sl wjia:d 
wod< lrf.k" isoaOdka; ;yjqre ls¯u iq≥iq fõ' 
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m<uq mDIaGfha ° jr®;k fldaKh (r) =  90° −  C ............(,l=Kq 01) 

 ...................................................(,l=Kq 01) 

 ....................................................(,l=Kq 01) 

1.5 sin C  =  1.44

    sin C    = 
  
          C    =  74°

1.44
 1.5

 = 0.96 

 ..........................................(,l=Kq 01) 

 ..........................................(,l=Kq 01) 

sin θ  =  1.5 sin  r  (sin 16°)

sin θ  = 1.5 × 0.28  = 0.42 
      θ  =  25°

     (90° ka C wvq ls¯u i|yd&

(0° isg 25° ;a ndr .kak'&                                       (,l=Kq 01)    

 jdish -  ndysr úoHq;a pqïNl ;rx. u.ska $ ndysr úoHq;a f>daId u.ska 

we;sjk ndOkh j<lajd .;yel fyda úYd, l,dm m<,la 

mej;Su fyda iïfm%aIK ydksh wvqh fyda ;dm W;air®ckh 

wvqh fyda ;ka;= w;r wkjYH ix{d yqjudrejla ke;' 

    ^tla jdishla ioyd& .........................................(,l=Kq 01) 

^lsrK ksr®.ukh jk ia:dkh ^,laIHh& fkdi,lkak' †Ydj muKla n,kak&                                                    

^brÜfÜ& .......... (,l=Kq 01) 

^T;af;a&  ......... (,l=Kq 01)   

θ  ys w.h mrdih" θ  :  0 <  θ   ≤  25°   fyda  − 25° ≤  θ   ≤  25°   
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 .....................................(,l=Kq 01)   

^fuu ,l=K ,nd.ekSug m<uq mDIaGfha ° m;k fldaKh θ w.hg jvd jeäúh

hq;= w;r" m<uq mDIaGfha jr®;k lsrKh m%Yak m;%fha we;s rEmfha jr®;k 

lsrKhg jvd jï me;af;ka msysáh hq;=h&   

θ

m%ldY ;ka;=j ;=<° ks,a wdf,dalfha fõ.h  
  = 3 × 108

  1.53
                 fyda 

m%ldY ;ka;=j ;=<° r;= wdf,dalfha fõ.h  
  = 3 × 108

  1.48

 ^jd;h ;=< wdf,dalfha fõ.h" jr®;k wxlfhka fn°u ioyd& 

ks,a wdf,dalh .kakd ld,h          = 3 × 108

3 × 108
  ×  1.53                                         

              fyda 

r;= wdf,dalh .kakd ld,h          = 3 × 108

3 × 108
  ×  1.48

                                         
^†." ;ka;=j ;=< wdf,dalfha fõ.fhka fn°u ioyd& 
                                

 ld, mr;rh  =   1.53  ×  10−5− 1.48 × 10−5

                                          =   0.05  ×   10−5s      (0.5μs) ....................................(,l=Kq 01)   

...............(,l=Kq 01)   

...............(,l=Kq 01)   

ke;' 

^fmkajd we;s mrsos lsrK folla i|yd" ksjeros tla lsrKhlaj;a kï l< hq;=h& 

ks,a iy r;= lsrK ioyd ;ka;=j ;=< fõ.$jr®;kh wxl$;rx. wdhdu fjkiah' 

....................................(,l=Kq 01)   

................................................................(,l=Kq 01)   

^by; ±lafjk wdldrfha jl% yevhla ioyd fuu ,l=K ,nd fokak&

r;= 

ks,a

 

https://pastpapers.wiki/


- 46 -
w'fmd'i'^W'fm<& fN!;sl úoHdj we.hSï jdr®;dj 2013

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

yhjk m%Yakh f;dardf.k we;af;a 47% la mu◊' fuu 
m%Yakhg ,l=Kq 15 la ysñfõ'
bka ,l=Kq 0 - 3 m%dka;rfha 36% la o" 
 ,l=Kq 4 - 7 m%dka;rfha 25% la o"  
 ,l=Kq 8 - 11 m%dka;rfha 29% la o"
 ,l=Kq 12 - 15 m%dka;rfha 10% la o  
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda Bg jvd ,nd .;a ms˙i    
10% la jk w;r" 36% lau ,ndf.k we;af;a ,l=Kq 3 
fyda Bg jvd wvqfjks'

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

8 - 11

29%

4 - 7

25%

0 - 3

35%

12 - 15

10%

36%

fuu m%Yakfha fldgia yd 
wkqfldgia 10 la we;s w;r" 
bka fldgia yd wkqfldgia 
3 l myiq;dj 50% g jvd 
jeäh' myiq;dj jeäu wkq
fldgi (a) (i) jk w;r tys
myiq;dj 69% ls' myiq;dj 
wvqu wkqfldgi (a) (vi)  jk 
w;r tys myiq;dj 7% ls' 
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6 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

69

62

23
27

56

45

7

33

15 14

         (a) (b) (c)
(i) (ii)

(1) (2)
(iii) (iv) (v) (vi)   (i)   (ii)

56%
45%

 7%

33%

15% 14%

62%
69%

23% 27%

   isiqkaf.ka 47] f;dardf.k ;snqKq fuu m%Yakh foda,k yd ;rx. tallfha ;, mDIaGj, 
jr®;kfha fh°uls' fuu m%Yakfha jeäu yd wvqu myiq;d jk 69] yd 7] ms<sfj<ska ^a)(i) yd 
^a)(vi) wkqqfldgia i|yd ,eî we;' ^a)(iii) wkqqfldgfia° mQr®K wNHka;r mrdjr®;khg n∫ka 
ùu i|yd m;k fldaKh θ g ;sìh hq;= w.h mrdih fiùug isiqka nyq;rhla wfmdfydi;a ù 
we;' fuu wkqfldgfia myiq;dj 23] ls' m%ldY ;ka;=j, jeo.;a Ndú;hla ms<sn|j wid we;s 
^a)(iv) wkqqfldgfia° myiq;dj 27] ls' t†fkod Ndú; jk ;dlaI◊l fh°ï .ek wjfndaOhla 
,nd .ekSug isiqka fhduq l< hq;=h' myiq;dj 7]la jk ^a)(vi) wkqqfldgfia° mQr®K wNHka;r 
mrdjr®;khg Ndckh fkdjk m;k lsrKhl .uka udr®.h ksjer†j we°ug jeä isiqka m%udKhla 
wfmdfydi;a ù we;' ^c)(i) yd ^c)(ii) wkqqfldgiaj, myiq;d 15] yd 14] ne.ska fõ' jr®;kdxl 
ika;;slj l%ufhka wvqjk úg lsrKhl .uka udr®.h ir, fr®Çh fkdj jl%dldr jk nj isiqkag 
wjfndaO ù ke;' 

         m%dfhda.sl wjia:d wod< lrf.k mka;s ldurfha° bf.k .kakd isoaOdka; ;yjqre ls¯u 
u.ska YsIH idOkh by< kexúh yel' 
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mSvk fjki   =   ΔP  =   8ηl  
 πr4

Q ........................................................... (01)

  8  ×  2  × 10−3 ×  3  × 10−2

        3  × (2 ×  10−4)4
  ×  1.5  ×  10−7  ΔP  =  ................................(,l=Kq 01)

r =   2  ×  10−4  m, l =   3  ×  10−2  m, Q =   1.5  ×  10−7  m3 s−1  f,i ° we;s úg" 
  

ΔP  =     1.5  ×  104   N m−2

∴  fuu mSvk wka;rh mj;ajd .ekSu ioyd ;sìh hq;= h ys w.h"

hdg   =   ΔP  =  1.5  ×  104   
hkafkka ,efí' 

ΔP ys w.h  hdg  g iudk ls¯ug 
  ..............................................................(,l=Kq 01)   

     =   1.25 m         ......................................................................................(,l=Kq 01)   

        1.5 × 104 

 1.2  × 103 × 10
h   =  

           3 × 103 

 1.2  × 103 × 10
hʹ   =  

hʹdg   =   3 ×  103  .......................................................................................(,l=Kq 01)   

hʹ   =   0.25 m .............................................................................. (,l=Kq 01)   

tkak;a lgqfõ ksoyia fl<jfr® mSvkh jdhqf.da,Sh mSvkhg jvd 3 ×  103 N m−2  

m%udKhlska jeä l< fyd;a wdrïNl m%jdy iS>%;dju mj;ajd .ekSu ioyd fia,hska 

ødjKfha Wi jeä l< hq;= m%udKh" hʹ kï"  
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^ksjer† wdfoaYhg& 

  8  ×  2  × 10−3 ×  3  × 10−2

        3  × (2 ×  10−4)4

  20  ×  10−2 × 1.2  × 103 ×  10

                       1011

(Δh) dg  =

(Δh) dg =  1011  (ΔQ)

×  (ΔQ)

 (Δh) dg 

1011
ΔQ  =

......................................................(,l=Kq 01) 

......................................................(,l=Kq 01) 

=

=   2.4  ×  10−8  m3  s−1

×  Qmin  

fyda 

fnda;,h ysiaùug wdikak jk úg wju m˙ud m%jdy iS>%;djh Qmin kï 

[tkï h = (1.5 − 0.2) m =  1.3 m] th fokq ,nkafka"

 

1.3  × 1.2  ×  103 ×  10 − 3  × 103   =  
 

∴  Qmin 
   =  1.26 × 10−7 m3  s−1  ................................................................(,l=Kq 01)  

 

∴  m%jdy iS>%;djfha fjki =  1.5 × 10−7 − 1.26 × 10−7 

 

                               =  2.4 × 10−8  m3  s−1  .................................(,l=Kq 01) 

  8  ×  2  × 10−3 ×  3  × 10−2

        3  × (2 ×  10−4)4

Wm˙u m%jdy iS>%;djh ^fnda;,h ms¯ we;s úg&              =  1.5 × 10−7  m3  s−1   

wju m%jdy iS>%;djh ^fnda;,h ysiaùug wdikak jk úg& =  (1.5 × 10−7−  2.4 × 10−8)  m3  s−1  

        

                                                                                                                                                                 =   1.26 × 10−7   m3  s−1  

∴ uOHl m˙ud m%jdy iS>%;djh   1.5  + 1.26 
       2

 =  × 10−7   m3  s−1  

 =   1.38 × 10−7   m3  s−1  ..................(,l=Kq 01) 

 1104  × 10−6   s
 1.38 × 10−7

 =

 =   8000 s ..................................................................................(,l=Kq 01)    

t

t

fia,hska øjKfhka 1104  cm3 la kslafIamKh ls¯u i|yd .;jk ld,h 

Wfia we;sjk Δh la fjkila i|yd m%jdy iS>%;djfha jk wkqrEm fjki ΔQ,  kï"
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m˙ud m%jdy iS>%;djh  1.5 × 10−7 m3  s−1   l mj;ajd .ekSu i|yd msiagkh p,kh l< hq;=

fõ.h v  kï 
        

v × iss,skavrfha yrialv jr®.M,h  =  1.5 × 10−7 m3  s−1  

v  =   1.5 × 10−7

12  × 10−4

v  =  1.25 × 10−4 m  s−1   

..........................................................................(,l=Kq 01)  

 ° we;s m%jdy iS>%;dj ;nd .ekSu i|yd wjYH mSvkh =  1.5 × 1.2 × 103×  10 
                                                                                                                                                     =  1.8  × 104  N m−2 

∴  fia,hska ødjKh u; msiagkh u.ska fhfok n,h 

F =  1.8  × 104  × 12 ×  10−4    ............................................................................(,l=Kq 01)   
F =  21.6 N                           ...........................................................................(,l=Kq 01) 

Èu;dj =  n,h ×  m%fõ.h 

          =  21.6 × 1.25 ×  10−4                      ...........................................................(,l=Kq 01) 
                         =  2.7 × 10−3 W  = 2.7 mW         ...........................................................(,l=Kq 01) 

fyda 

Èu;dj =  PΔV =  1.8 × 104   × 1.5 ×  10−7     .............(,l=Kq 01) 
                        =  2.7 × 10−3 W  = 2.7 mW    ........................(,l=Kq 01) 
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7 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

y;ajk m%Yakh f;dardf.k we;af;a 60% la mu◊' fuu 
m%Yakhg ysñ ,l=Kq 15 ls'
bka ,l=Kq 0 - 3 m%dka;rfha 31% la o" 
 ,l=Kq 4 - 7 m%dka;rfha 38% la o"  
 ,l=Kq 8 - 11 m%dka;rfha 24% la o"
 ,l=Kq 12 - 15 m%dka;rfha 7% la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda Bg jvd ,nd .;a ms˙i        
7% la jk w;r" wh≥ïlrejkaf.ka 31% la u ,nd 
we;af;a ,l=Kq 3 fyda Bg jvd wvqfjks'

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

12 - 15

7%

0 - 3

31%

4 - 7

38%

8 - 11

24%
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7 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

71
74

50

19

13

7

50

5

15

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

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

 74%

50% 50%

15%
  5%

19%
13%

7%

62%

fuu m%Yakhg fldgia yd 
wkqfldgia 9 la we;s w;r" 
bka myiq;dj 20% g jvd 
wvq wkqfldgia 5 la we;' 
myiq;dj jeäu wkqfldgi 
(a) (ii) jk w;r tys 
myiq;dj 74% ls' myiq;dj 
wvqu wkqfldgi (b) (ii) jk 
w;r tys myiq;dj 5% ls'

 

 isiqkaf.ka 60] la f;dardf.k we;s §modr®:fha .=K¶ tallhg wh;a §≥iai%dù;dj¶ fldgi 
iïnkaOj wid we;s fuu m%Yakfha fldgiaj,ska jeäu myiq;dj 74] jk w;r" wvqu myiq;dj         
5]ls' fuys ^a)(i), ^a)(ii) yd ^a)(iii) wkqqfldgiaj, myiq;d ms<sfj<ska 62]" 74] yd 50] ne.ska fõ' 
^a)(iv) wkqqfldgfia myiq;dj 19] la jk w;r" fuys° wid we;af;a Wfiys hï fjkiaùulg 
wkqrEm m˙ud iS>%;djfha fjkiaùuhs' m%Yakh ksis m˙† wjfndaO lrf.k fkdue;sùu;a" °r®> 
.Kkh ls¯ï i|yd fhduqùu;a fuu wkqfldgfia myiq;dj wvq uÜgul ;sîug fya;= ù we;' 
^a)(v) yd ^a)(vi) wkqqfldgiaj, myiq;d ms<sfj<ska 13] yd 7] ne.ska fõ' ^a)(v) wkqqfldgfia ° 
fnda;,h ms¯ we;s úg yd ysiaùug wdikak wjia:dfõ ° iS>%;djh fidhd tajdfha uOHl w.h 
fidhd .; hq;= úh' kuq;a" wju iS>%;djh fidhd .ekSug wfmdfydi;a ùu ksid myiq;dj wvq ù 
we;' ^a)(v) wkqqfldgfia ° ,nd .;a w.h" ^a)(vi) wkqqfldgfia ° ms<s;=r i|yd iDcqj n,mE neúka 
fuu wkqfldgfia myiq;dj ;j;a wvqù we;'
 ^b)(ii) yd ^b)(iii) wkqqfldgiaj, myiq;d ms<sfj<ska 5] yd 15] ne.ska fõ' ° we;s m%jdy 
iS>%;dj ;nd .ekSu i|yd wjYH mSvkh fiùfï ° is≥jQ jer† .Kkhka fuu wkqfldgiaj, 
myiq;d wvq ls¯ug fya;= ù we;' .egÆj wdrïNfha°u ixl,am ksjer†j y∫kdf.k" wod< iQ;% 
fh°ug;a" tajd wdfoaY lr wjYH jHq;amkak ,nd .ekSsug;a mka;s ldurfha° isiqka yqre lrùu 
u.ska YsIH idOkh by< kxjd .; yel' 
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kHIaáh" fldaudj" j,a.h ^ish,a,gu&  ..............................................................(,l=Kq 01) 

^fuu ,l=K ,nd .ekSug ´kEu fjkialï 3la wkqrEm m%;siuhka iu.

,súh hq;=hs' ° we;s wkqms<sfj< wod< ke;' ......................................................(,l=Kq 01) 

whk j,a.h ¥ú,s j,a.h

1 ks,a mdg iq≥ mdg 

2 iDcqj mej;Su ^iqΩ jYfhka& jl% jQ 

3 ieuúgu iQr®hhdf.ka bj;g j,a.;rejg msgqmiska msysghs'

4 ^fndfyda úg& whk j,ska iE° 

we;'

^fndfyda úg& ¥ú,s j,ska iE° we;'
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           ........................................................... (,l=Kq 01)  

........................................................................(,l=Kq 01)  

F   =  GMm
    r2   

          

       =  1.07 × 109  N     

=  6.7 × 10−11 ×  2  × 1030 ×  2  × 1014

                   (5 × 1012)2

flda◊l .uH;d ixia:ß;s kshuh fh°fuka ( 

fr®Åh $ W;a;drK yd N%uK pd,l Yla;sh

W,aldN wjg we;s mrudKq whkSlrKh ù bf,lafg%dak iu. blaukska m%;sixfhdackh 

ù wdf,dalh ksl=;a lrk úg .sks fnda, we;s lrhs' 

2 × 1014 ×  8.0 × 1010 × v  =  2 × 1014 × 5 × 1012  × 12.0 × 103

                                                              v  =  7.5 × 105  m s−1  ......................................................(,l=Kq 01)  
fyda 

2 × 1014 ×  8.0 × 1010 × v  =  2 × 1014 × 5 × 1012  × 12.0
                                                              v  =  7.5 × 102  km s−1  ........................(,l=Kq 01)  

j,a.d ;refõ .uka udr®.fha w;ye¯ .sh iqkanqka mD:ßú jdhqf.da,hg we;=,a ù 

>r®IKh yryd ckkh jk ;dmh ksid wdf,dalh ksl=;a lrñka ±ù hhs'    

.........................................(,l=Kq 01)  

W,ald      -  wdf,dalh ksl=;a lrñka iïmQr®Kfhkau jdhqf.da,h ;=< oeù hk 

                W,aldN fldgia     

W,aldmd;  -  wr®O jYfhka oeù b;s˙h mD:ßú mDIaGh u;g jefgk W,aldN 

                fldgia ........................................(,l=Kq 01)  

........................................(,l=Kq 01)  

........................................(,l=Kq 01)  
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W,aldNfhys M ialkaOfhka 2$5 la iys; lene,af,ys ;sria iy isria m%fõ.j, ixrplhka

v
1
 iy v

2
 f,i i<luq'

fr®Çh .uH;d ixia:ß;ss kshuh fh°fuka" 

v
1
 ×  2M

 5
  =  600  ×  3M

 5
     .................................................................(,l=Kq 01) 

           v
1
  =  900 m s−1

v
2
 ×  2M

 5
  =  200  ×  M       .................................................................(,l=Kq 01) 

           v
2
  =  500 m s−1

            v  =  (5002  + 9002)
1/2

 

W,aldN lene,af,a fõ.h > Yíofha fõ.h    ..........................(,l=Kq 01) 

jyka;rdj ^fr®Ld fol& iu. ksjer† rEmhg ^jyka;rdfõ

YSr®Ih wjidkhg we| we;s ;rx. fmruqKg msg;ska           

msysáh hq;=h&                  .................... (,l=Kq 01) 
f.da,dldr ;rx. fmruqKqj, jyka;rdj u.ska we;s lrk 

fla;=j m%lïmk ;rx. f,i fyda ;rx. fmruqKqj, 

jyka;rdj m%lïmk ;rx. f,i i<l=Kq ls¯u'   

                                     .................... (,l=Kq 01) 

v
2

√ 106 × 102 m s−1  = 1030  m s−1   (1020  − 1040)= ........(,l=Kq 01) 

  

             

{merKs ksr®foaYh [(j)] 

 

ksjer† m%ldYk ioyd (

W;a;drK pd,l Yla;s ydksh       ............................... (01)  
N%uK pd,l Yla;s ydksh           ............................... (01)   
úNj Yla;s ydksh                   ............................... (01) }

ΔE = 1
2

1
2

1
2

M
2

M v
1

2 I ω2
− −+

GMEM
     R1

GMEM
    2RE

+v
2

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

wgjk m%Yakh 84% la f;dardf.k we;' B fldgfia 
jeäu ms˙ila f;dardf.k we;s m%Yakh fuh fõ' fuu 
m%Yakhg ysñ ,l=Kq 15ls'
bka ,l=Kq 0 - 3 m%dka;rfha 22%  la o" 
 ,l=Kq 4 - 7 m%dka;rfha 53%  la o" 
 ,l=Kq 8 - 11 m%dka;rfha 21% la o"
 ,l=Kq 12 - 15 m%dka;rfha 4% la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda Bg jvd ,nd .;a ms˙i   
4% la  jk w;r" wh≥ïlrejkaf.ka 75% la u ,ndf.k 
we;af;a ,l=Kq 7 fyda jvd wvqfjks'

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

8 - 11

21%

4 - 7

53%

0 - 3

22%

12 - 15

5%  4%

fuu m%Yakhg wkqfldgia 11 la we;s 
w;r" bka wkqfldgia 4 lu myiq;d   
30% g wvqh' myiq;dj jeäu wkqfldgi 
(a) jk w;r tys myiq;dj 97% ls' 
myiq;dj wvqu wkqfldgi (d) jk w;r 
tys myiq;dj 7% ls'

m
y
i
q;
dj

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

8 m%Yakfhys wkqfldgia 

 0

 20

40

80

100

60

97%

75%

62%

20%
26%

  9%

60%

45%

7%

33% 35%

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k)

 jeäu isiqka m%;sY;hla" tkï 84] la f;dard f.k we;af;a fuu m%Yakhhs' fuu ^a) yd ^b) 
fldgiaj,g ms<s;=re f√ofha wvx.= f;dr;=re weiq˙ka iemhsh yels ksid myiq;d by< uÜgul 
tkï" 97] yd 60] ne.ska mj;S' wju myiq;dj tkï 7] ,eî we;af;a ^d) fldgighs' flda◊l 
.uH;d ixia:ß;s kshuh weiqfrka j,a.d ;refõ fõ.h fiúh hq;= jqj;a" jD;a;dldr p,s;hg wod< 
iólrK weiqfrka fõ.h fiùug hdu myiq;dj my< uÜgul mej;Sug fya;= úh' j,a.d ;refõ 
.uka udr®.h b,smaihla neúka jD;a;dldr p,s;h i|yd iólrK fh†h fkdyels nj f;areï 
.ekSug isiqka wfmdfydi;a ù we;' ^e) yd ^f) fldgiaj, myiq;d ms<sfj<ska 33] yd 35] ne.ska fõ' 
W,ald yd W,aldmd; w;r fjki wjfndaO lr .ekSug fkdyels ùu myiq;dj wvqùug fya;=úh' 
 ^i), ^j), ^k) fldgiaj, myiq;d ms<sfj<ska 20]" 26] yd 9] ne.ska fõ' ^i) fldgfia°  
fr®Çh .uH;d ixia:s;s kshuh tlsfklg ,ïNl †Yd follg fh°fuka W,aldNfha fõ.h 
fiúh hq;= úh' kuq;a isiqka fuu kshuh fhdod ;snqfKa ;sria †Ydjg mu◊' isria †Ydjg o 
wdrïNl .uH;djhla ;snQ nj wjfndaO ù ke;' ^j) yd ^k) fldgiaj,° m%lïmk ;rx. we;sùu 
i|yd W,aldN lene,a,l fõ.h" Yíofha fõ.h blaujd hd hq;= w;r  ^k) fldgfia° jyka;rdj" 
m%lïmk ;rx. f,i kï fkdls¯u myiq;dj wvqùug fya;= úh' f–ofhka Wmqgd ms<s;=re 
,súh yels wkqfldgiaj, myiq;d jeäù we;s w;r" wfkla fldgiaj, myiq;d wvq ù we;' 
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E  = V0

IS   = E
R0 

   ∴  R0 
  = 

 V0
 IS 

 ............................... (01)  

 ............................... (01)  

 ............................... (01)  

     =       ERL
 R0 

+ RL

VL   
= IRL fh°fuka"

 ............................... (01)  I   =       E
 R0 

+ RL

fyda 

 ............................... (01)  

 

 

´ï kshuh iy lZfpdmaf.a kshuhg wkqj"

    ∴  E   =  IR0 + IRL

 V
L

 RL 
I   = 

 

 .............................. (,l=Kq 01) 

 .............................. (,l=Kq 01) 

 1 ×  103 E
R0 + 1 ×  103

 100 ×  103 E
R0 + 100 ×  103

= 75 ×  10−3 

= 5 

.............................. (,l=Kq 01) 
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   E   = 75 ×  10−6 R0 + 75 ×  10−3    iy  

 E   =  5 ×  10−5 R0 + 5

∴ 25 ×  10−6 R0  = 4925 × 10−3          

                        R0  = 197 × 103  Ω  or  197 k Ω  ........... (02)       (02  fyda  00) 
                      E  =  985 × 10−2  +  5
                         =  14.85 V ...................................... (02)      (02  fyda 00)                   

by; iólrKh iqΩ ls¯fuka" 

I

R0  >>  RL   jk úg   I   =       E
 R0 

+ RL

   iólrKh ie,lSfuka" 

 I   ≈ E
R0 

fyda 
E
R0 

..................................................... (,l=Kq 01)  

fyda

by; wjia:dj ms<sn| ;r®l bosrsm;a lr tu.ska ms<s;=r jpk u.ska bosrsm;a lsrSfuka 

          ..................................... (,l=Kq 01)  

VL 

m%;sodk ,dCIKslfha fndfyda fihska ;sria jq ;, fldgi ^tkï l%shdldrS fmfoig 

wkqrEm fldgi& by; jl%hg iudkfõ'     ..................................... (,l=Kq 01)  
by; jl%fha wkql%uKh b;d l=vd ùfuka .uH jkafka ta yd ne|S we;s m%;sfrdaOh 
ΔR

L

ΔI )( úYd, w.hla .kakd njhs' tneúka g%dkaisiagrfha m%;sfrdaOh b;d úYd,

nj lsj yel' 

 

by; jl%h ,eî we;af;a wNHka;r m%;sfrdaOh (R0
) b;d úYd, w.hla iys; mrsm:hlsks" tuksid 

g%dkaisiagrhl wNHka;r m%;sfrdaOh b;d úYd,fõ' 

by; wkqudk foflka tlla i|yd                      ..................................... (,l=Kq 01)  

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

9(A) m%Yakh f;dardf.k we;af;a 29% la mu◊' fuu 
m%Yakhg ysñ ,l=Kq m%udKh 15 ls'
bka ,l=Kq 0 - 3 m%dka;rfha 47% la o" 
 ,l=Kq 4 - 7 m%dka;rfha 23% la o" 
 ,l=Kq 8 - 11 m%dka;rfha 18% la o"
 ,l=Kq 12 - 15 m%dka;rfha 12% la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 11 g jvd ,nd .;a ms˙i 12% la 
jk w;r" wh≥ïlrejkaf.ka 47% la u ,ndf.k we;af;a 
,l=Kq 4g jvd wvqfjks'

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

8 - 11

18%

4 - 7

23%

0 - 3

47%

12 - 15

12%

fuu m%Yakhg fldgia iy 
wkqfldgia 6 la we;s w;r" bka 
wkqfldgia 2 l myiq;d 30% g 
wvqh' myiq;dj jeäu wkqfldgi 
(a) jk w;r tys myiq;dj 82% ls' 
myiq;dj wvqu wkqfldgia (e) fõ' 
tys myiq;dj 3% ls' 

m
y
i
q;
dj

9(A) m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

 0

 20

40

80

100

60

(a) (b) (c)
(i) (ii)

(d) (e)

82%

43%
32%

49%

15%
 3%

 fuu m%Yakh f;dardf.k we;af;a isiqkaf.ka 29] la mu◊' jeäu myiq;djh jk 82] 
^a) fldgig;a" wvqu myiq;dj jk 3]" ^e) fldgig;a ,eî ;snqKs' ^a) fldgfia° I Odrdj i|yd 
m%ldYkhla ,sùug kshñ;j ;snqK;a" I Wla; fkdls¯u ksid we;eï isiqkag ,l=Kq wysñ úh' fï 

.ek isiqka ±kqj;a l< hq;=h' ^b) fldgfia E = VO hkak m%ldY fkdfldg tljr  RO =  
VO

IO
  f,i 

m%ldY ls¯u ,l=Kq wysñ ùug fya;= úh' m%Yakh fyd|ska lshjd" wod< rdYs iïnkaO lr ms<s;=re 
iemhSug isiqkag uÛfmkaúh hq;=h' ^c) fldgfia myiq;dj 32] olajd wvqùug fya;=jQfha lr®fpdμa 
yd ´ï kshu ksjer†j fh≥j o" iqΩ ls¯ï ksjer†j fkdls¯u h' ^d)(i) wkqfldgig wod< ;r®lh 
ksjer†j f.dv fkdke.Su ksid myiq;dj 49] la jQ w;r" tu ksid ^d)(ii) wkqfldgfia m%ia;drh 
ksjer†j we|Sug fkdyelsùu myiq;dj 15] olajd wvqùug fya;= úh' uQ,Or®uhla m%dfhda.sl 
wjia:djlg m˙jr®;kh ls¯ug we;s wmyiq;djh ksid ^e) fldgfia myiq;dj 3] olajd wvq ù 
we;' 
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jï me;af;a isg xy olajd ksjer† rEm igykg              ....................... (,l=Kq 01)

01 - fN!;sl úµdj ^kj ks!fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj!; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik! Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 
01 - fN!;sl úµdj ^kj ks!fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj!; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik! Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 

[(iii) m%ia;drfha wdrïNl jeäùu wjYH ke;] 
 m%ia;dr ioyd ,l=Kq fjkalr °u my; m˙† fõ' 

m%ia;drfha yevh iy wCI kï ls¯u ioyd tla tla m%ia;drhg ,l=Kq 01 ne.ska

                                                         ....................... (,l=Kq 01)  
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wju jYfhka kshñ; tla ia:dkhl fyda 18V iy 16V ,l=Kq lr ;sîug 

                                                               ..............................   (,l=Kq 01)  

;rx.j, wdjr®; ld, ms<sfj,ska 2 × 10−2 s iy 1 × 10−2 s  by; m%ia;dr j, 

ksjer†j ,l=Kq ls¯ug fyda wCI ksjer†j ,l=Kq ls¯ug       .........................  (,l=Kq 01)  

(iii)   iqugk Od˙;%l iïnkaOh rEmfha ±laùug            .............................. (,l=Kq 01)  

(iv)   fikr® †fhdav iïnkaOh rEmfha ±laùug 

      ^fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;&           .............................. (,l=Kq 01)  

úYd, Od˙;d w.hla fh°u ksid /<s;s fjda,aàh;dj l=vdfõ' fyda ir, Odrd   

 ixrplh úYd, fõ' fyda fjda,aàh;djh jvd;a iqug fõ' fyda /<s;s idOlh

 l=vd fõ' fyda m%;sodkh jvd;a ir, fõ'                  .............................  (,l=Kq 01)  
                                                                      ^´kEu tla fya;=jlg&                                                      

†fhdavhla yryd Wm˙u miq keUqre fjda,aàh;djh 17 V  .............................  (,l=Kq 01)  
    

Iin

IZ

VZ

RS

iDcq ldrl 

fia;=jg 

16 − 10
     RS

fyda ≤ 200 × 10−3   ..................................................................(,l=Kq 01)  

....................................................................(,l=Kq 01)RS  =  30Ω  (≥ 30 Ω)       

RS  =         6 
200 × 10−3  
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R1

R2

RC

RE

VCC

                ..................... (,l=Kq 01)  

 

RC 
 

VCC  

RB 
RC 

VCC  

RB 

;s“h yels fjk;a m §m: 

 VCC
 VCC

RBRB

RCRC

;sìh yels fjk;a m˙m: 

/<ss;s fjda,aàh;djhg wkqj mdou fjda,aàh;djh fjkia fõ' fuu fjki mdofï 

ix{d úp,lhla f,i l%shdlr ix.%dylfha jr®ê; ^hál=re jQ& ix{djla we;s lrhs'

                                                                                           ................. (,l=Kq 01)  
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9(B) jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

9(B) m%Yakh f;dardf.k we;af;a 19% la muKs' fuu 
m%Yakhg ysñ ,l=Kq m%udKh 15ls'
bka ,l=Kq 0 - 3 m%dka;rfha 37% la o" 
 ,l=Kq 4 - 7 m%dka;rfha 35% la o" 
 ,l=Kq 8 - 11 m%dka;rfha 21% la o"
 ,l=Kq 12 - 15 m%dka;rfha 7% la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda Bg jvd ,nd .;a ms˙i 
7% la jk w;r" wh≥ïlrejkaf.ka 37% la u ,ndf.k 
we;af;a ,l=Kq 3 fyda Bg jvd wvqfjks'

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

12 - 15

7%

0 - 3

37%

4 - 7

34%

8 - 11

21%

35%

fuu m%Yakfha fldgia yd wkqfldgia 10 la 
we;s w;r" bka fldgia yd wkqfldgia 6 l 
myiq;d 30%  g wvqh' myiq;dj jeäu fldgi 
(a) jk w;r tys myiq;dj 74% ls' myiq;dj 
wvqu wkqfldgi (e) (ii) fõ' tys myiq;dj         
1% ls' 

m
y
i
q;
dj

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

9(B) m%Yakfhys fldgia yd wkqfldgia 

 0

 20

40

80

100

60

(a) (b)
(i) (i) (i)(ii) (ii) (ii)(iii) (iv)

(d)(c) (e)

74%

55%

21%

37%

59%

30%

18%
13%

25%

 1%

 bf,lafg%dksl úoHdj tallhg wh;ajk fuu m%Yakh wvqu isiqka ms˙ila" tkï 19] la 
muKla f;dardf.k we;' fuu m%Yakfha m˙m:h we| ±laùu" iqugk Od˙;%lh iy fikr® 
†fhdavh m˙m:hg we;=<;a ls¯u ̂ a)(iii) ie,lSfï °" iqugk Od˙;%lh ksjer† ia:dkhg iïnkaO 
fkdls¯u ksid tu wkqfldgig wvqu myiq;djla olajd we;' fuys° tla tla WmlrKh m˙m:fha 
úúO ia:dkj,g we;=<;a ls¯fï ° m%;sodkhg l=ula is≥jkafka ±hs isiqka iuÛ idlÉPd lr 
wjfndaOh ,nd °u jeo.;a fõ' ^b) fldgfiys m%;sodk wjia:dj,° we;sjk fjda,aàh;d ;rx. 
wdldr we| ±laùfï ° wod< m%ia;dr ksjer†j we|Sug yqre ls¯u;a" wlaI kï ls¯u iy wdjr®; 
ld,h ksjer†j ±laùu;a isiqkag yqre l< hq;=fõ'

 WÉp fjda,aàh;d jk 18 V yd 16 V ,l=Kq ls¯fï ° wju myiq;djhka olakg ,enq◊' ir, 
uQ,Or®u wvx.= jk ̂ c), ̂ d) yd ̂ e) fldgiaj, myiq;djhka b;du wju w.hka fõ' bf,lafg%daksl 
úoHdfõ uQ,sl isoaOdka; iy ir, fh°ï wvx.=jk fujeks .egÆ isiqka iuÛ idlÉPd ls¯u" 
m%.=K ls¯u ;=<ska jeä idOkhla wfmalaId l< yel'
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PV   =  nRT     fyda     PV   =  W
M

(  ) RT  

ρ  =  PM
RT

(  )
.......(,l=Kq 01)  

.........(,l=Kq 01) 

ρA  =
105 ×  30 ×  10−3

    8.31 ×  300
0.12  × 105 × 30 × 10−3    
              300

=

ρA  =  1.2 kg m−3       .............................. (,l=Kq 01)  

ρB  =
0.12  × 1.5 × 105 × 30 × 10−3    
              337.5

= 1.5  × 105 × 30 × 10−3    
        8.31 ×  337.5

ρB  =   1.6 kg m−3       .............................. (,l=Kq 01)  

ρC  =
0.12  × 1.5 × 105 × 30 × 10−3    
                300

= 1.5  × 105 × 30 × 10−3    
        8.31 ×  300

ρC  =    1.8 kg m−3       .............................. (,l=Kq 01)  

(i)

(ii)

(iii)

^by; ms<s;=re i|yd m<uq oYuia:dkfhka miq wxl fkdi,ld y˙kak'

  V1 =  1.2
1.6(  ) fyda  P1V1(  )

T1

 P2V2(  )
T2

= fh°fuka" =1.0 × 105 × 1           
       300

1.5 × 105 × V1       
        337.5

  V2 =  1.2
1.8(  ) fyda  P1V1(  )

T1

 P2V2(  )
T2

= fh°fuka" =1.0 × 105 × 1           
       300

1.5 × 105 × V2       
        300

  V1 =  0.75 m3      ..........................(,l=Kq 01)  

  V2 =  0.67 m3      ......................... (,l=Kq 01)  

(i)

(ii)
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A isg B olajd is≥lrk ldr®hh       

=  − 31250 J (3.125 × 104 
J)                  (,l=Kq 01)  

1
2− × 0.25 × (1 + 1.5) × 105

=

{iDK ,l=K fkdi,ld y˙kak}

A isg B olajd wNHka;r Yla;s fjki  =  31250 J   ............................... (,l=Kq 01)  

B isg C olajd is≥lrk ldr®hh =  − 1.5 × 105 × 0.08 

                                                   =  − 12000 J (1.2 × 104 
J) ...................... (,l=Kq 01)  

ia:ßr;dmS l%shdj,sh i|yd ΔQ = 0   ......................................................... (,l=Kq 01)  
                                    ∴  ΔU = −ΔW

C ys WIaK;aajh A ys WIaK;aajhg iudk ksid jd;fha C ys° wNHka;r Yla;sh 

A ys° tu w.hg iudk fõ' tneúka A isg B l%shdj,sfha ° ,nd.;a wNHka;r 

Yla;sh" B isg C l%shdj,sfha ° ke;sjq wNHka;r Y;a;shg iudkfõ' 

(i)

(ii)

     {iDK ,l=K fkdi,ld y˙kak}

∴  ΔU = −ΔQ − ΔW 
− 31250 = ΔQ  − (−12000) ................................................................. (,l=Kq 01)  
{ΔU iy ΔW jer† jqjo wkqrEm ,l=Kq ksjer† kï fuu ,l=K m%odkh 

lrkak'}
ΔQ  =  − 43250 J (4.325  × 104  J) ...................................................... (,l=Kq 01)  

Èu;d m%;sodkh jeäjk m%;sY;h  =  (1.8 − 1.2) 
       1.2

× 100

                                                         =    50% ........................................... (,l=Kq 01)  

                  ......................... (,l=Kq 01)  
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10(A) jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

10(A) jk m%Yakh f;dardf.k we;af;a 39% la mu◊' 
fuu m%Yakhg ysñ ,l=Kq 15 ls'
bka ,l=Kq 0 - 3 m%dka;rfha 44% la o"  
 ,l=Kq 4 - 7 m%dka;rfha 40% la o" 
 ,l=Kq 8 - 11 m%dka;rfha 11% la o"
 ,l=Kq 12 - 15 m%dka;rfha 5% la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda Bg jvd ,nd .;a ms˙i 
5% la jk w;r" wh≥ïlrejkaf.ka 84% la u ,ndf.k 
we;af;a ,l=Kq 7 fyda Bg jvd wvqfjks'

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

12 - 15

5%

0 - 3

44%

4 - 7

40%

8 - 11

12% 11%

fuu m%Yakhg fldgia iy wkqfldgia 11 la  
we;s w;r" bka wkqfldgia 6 l myiq;dj   
30% g wvqh' myiq;dj jeäu wkqfldgi (a) 
(i) jk w;r tys myiq;dj 73% ls' myiq;dj 
wvqu wkqfldgi (d) (ii) fõ' tys myiq;dj 
2% ls' 

 0

m
y
i
q;
dj

 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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. (a) (b) (c) (d) (e)
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(a)
(i) (i) (i) (i)(ii) (ii) (ii) (ii)(iii)

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

60% 73%

40% 46%
32%

21%
  8%  5%   2%   6%

  13%

10(A) m%Yakfhys fldgia yd wkqfldgia 

 ;dmh tallfha §;dm .;s úoHdj¶ iïnkaO m%Yakhla jk fuh isiqkaf.ka 39] l m%;sY;hla 
f;dardf.k we;' fuu m%Yakfha jeäu myiq;dj 73] jk w;r wvqu myiq;dj 2]ls' ^a) fldgfia    
PV = nRT iólrKh weiqfrka" jdhqfõ >k;ajh i|yd m%ldYkh jHq;amkak ls¯fï ° ^a)(ii) 
yd ^a)(iii) fldgiaj, myiq;d ms<sfj<ska 40] yd 46] olajd wvq ù we;' ° we;s w.hhka wdfoaY 
lr" >k;ajh i|yd w.hhka ,nd .ekSfï ° iqΩ ls¯fï ≥r®j,;d myiq;dj wvq ls¯ug fya;= 
úh' ^b)(i) yd ^b)(ii) fldgiaj, myiq;d ms<sfj<ska 32]yd 21] úh' ^c)(i)" ^c)(ii), ^d)(i) yd ^d)(ii) 
wkqfldgiaj,g ms<s;=re iemhSfï ° jdhqfõ mSvkh P ys wju w.h Y=kH fkdj 1 × 105 (Pa) nj 
fhdod fkd.ekSu ksid myiq;d ms<sfj<ska 8] yd 13] olajd wju w.hhkays mej;sKs' 

 m%ia;dr wr®:l:kh lr" tajd iïnkaO .egÆ úi|Sug isiqka fhduq lrùu ;=<ska fuu 
≥r®j,;djhka uÛyrjd .; yel' .egÆjla úi£fï ° th wjidk ms<s;=r olajd ksjer†j iqΩ 
ls¯ug isiqka fhduq lrùu jeo.;a fõ' 
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φhc  −        =   Kmax λ
.................................................................................. (,l=Kq 01)  

^fyda  fjk;a ksjer† ´kEu wdldrhla&

.......................... (,l=Kq 01)  hc   
 λ

0  

φ  =

λ  =  λ
0   
jk úg Kmax =  0   (,l=Kq 01)  

λ
1
  =  430 nm

λ
2
  =  660 nm

.......................... (,l=Kq 01)  

.......................... (,l=Kq 01)  

430 nm  fyda   λ
1
  fyda  flá ;rx. wdhduh ........................................ (,l=Kq 01)  

^wdfoaYh i|yd&

.......................... (,l=Kq 01)  

.......................... (,l=Kq 01)  

1290   
 430 φ   = 

1290   
 660φ

2
  =

 φ
1
   =   3 eV                                                                          ..................... (,l=Kq 01) 

 φ
2
  =    1.96 eV  (1.95 −1.96) eV
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tall jr®.M,hla u;g m;kh jk λ
1   
;rx.

wdhduhg wh;a jk Yla;s YS>%;dj 

 

1200   
 100

× 0.1

 =    1.2 W m2

 =

......................... (,l=Kq 01) 

y˙;m%o wKq úiska Yla;sh wjfYdaIKh lrkq ,nk YS>%;djh =  1.2 × 4 × 10−4

                                                                                                   =   4.8 × 10−4  W (,l=Kq 01) 

Yla;s YS>%;djhg wkqrEm jQ fmdafgdak YS>%;djh =     4.8 × 10−4   

3 × 1.6 × 10−19
.................  (,l=Kq 01) 

{Yla;s YS>%;dj fmdafgdakhl Yla;sfhka fn°u i|yd}

                                                                              =  1015
 ;;amrhg fmdafgdakh  (,l=Kq 01) 

;;amrhl° ielfnk y˙;m%o wKq ixLHdj 
 1015

 

 1014
 

=

 = 10 wKq ;;amrhg .........................  (,l=Kq 01) 

.aÆfldaia wKqjla iE°u i|yd .;jk ld,h  = 0.6 s ........................................... (,l=Kq 01) 
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10(B) jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

10(B) jk m%Yakh f;dardf.k we;af;a 36% la mu◊' 
fuu m%Yakhg ysñ ,l=Kq 15 ls'
bka ,l=Kq 0 - 3 m%dka;rfha 17% la o" 
 ,l=Kq 4 - 7 m%dka;rfha 33% la o" 
 ,l=Kq 8 - 11 m%dka;rfha 36% la o"
 ,l=Kq 12 - 15 m%dka;rfha 14% la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda Bg jvd ,nd .;a ms˙i 
14% la  jk w;r" wh≥ïlrejkaf.ka 17% la u ,ndf.k 
we;af;a ,l=Kq 3 fyda Bg jvd wvqfjks'

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

8 - 11

36%
4 - 7

33%

0 - 3

17%
12 - 15

14%

fuu m%Yakhg fldgia iy wkqfldgia 10 la 
we;s w;r" bka wkqfldgia 3 l myiq;d 20% g 
jvd wvqh' myiq;dj jeäu wkqfldgi (b) (i) 
jk w;r tys myiq;dj 84% ls' myiq;dj wvqu 
wkqfldgi (d) (iv) fõ' tys myiq;dj 12% ls' 

  m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

10(B) m%Yakfhys fldgia yd wkqfldgia 

81

54

84

70

58 57

40

19

13 12

0

20

40

60

80

100

1 2

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

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

m
y
i
q;
dj

80

60

40

20

 0

100

(a) (b) (c) (d)
(i) (i) (i)

1 2
(ii) (ii) (ii) (iii) (iv)

81% 84%
70%

58% 57%
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54%

 modr®: yd úlsrK hgf;a we;s m%Yakhls' 36] m%;sY;hla fuh f;dardf.k we;' wfkl=;a 
m%Yak iuÛ ii|k úg m%Yakh f;dard.;a isiqka nyq;rhla wkqfldgia jeä m%udKhlg ksjer† 
ms<s;=re ° ;snqKs' ^a)(i) fldgfia myiq;dj 81] úh' ^a) (ii) fldgfia myiq;dj 54] olajd wvq jQfha                       

λ = λo jk úg Kmax = 0  hkak m%ldY fkdlr tljr φ = λc

λO

 f,i jeä ms˙ila ,shQ neúks' myiq;dj 

jeäu wkqfldgi jQ ^b)(i) wkqfldgfia myiq;dj 84] jQ w;r ^b)(ii) wkqfldgfia myiq;dj 70] 
ùfuka wod< jr®Khg wkqrEm ;rx. wdhduh y∫kd .ekSfï ≥r®j,;djh fmkakqï fl˙Ks' ^c) 
fldgfia myiq;dj 58] úh' fuys° φ1 = 3 eV f,i ms<s;=r ,nd .;a; o" φ2 fiùfï ° ms<s;=r ksjer†j 
iqΩ fkdls¯u myiq;djh wvq ùug fya;= úh' ^d)(i) ys myiq;djh 57]la jqjo ^d)(ii) fldgiaj, 
myiq;djhka 40] iy 19] f,i wvq ùu hka;% úoHdfõ uQ,sl fh°ï iy wr®: ±laùï ksis f,i 
fh°fï we;s ≥r®j,lu fmkajhs' ^d)(iii) iy ^d)(iv) wkqfldgiaj, myiq;d wvqu w.hka tkï 13] 
iy 12] ne.ska úh' fuys°  wod< ;r®lh ksjer†j f.k iïnkaO;djh ,shd ±laùug isiqkaf.a we;s 
≥r®j,;djh fmkakqï lrhs' tla tla uQ,Or®uh" iólrKh bf.k.;a miq tajd Ndú; lr úúO fh°ï" 
.Kkh ls¯ï we;=<;a wNHdi jeä m%udKhla úi£ug isiqka ksrka;rj fhduq ls¯u u.ska fuu 
≥r®j,;djhka j<lajd .; yel'
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2.2.3  ˚˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (
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w'fmd'i'^W'fm<& úNd.h - 2013
01  -  fN!;sl úoHdj  -  ˚˚ m;%h

úIh tall wkqj m%Yak i|yd myiq;dj  

  m%Yak wxlh 
jHqy.; rpkd rpkd 
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f∞a,k yd ;rx. 
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ia:ß;s úoHq;a 
lafIa;% 

Odrd úoHq;h  

bf,lafg%dksl 
úoHdj  

  modr®:fha 
hdka;%sl .=K

modr®: yd
 úlsrK 

   
 II  m%Yak m;%fha iEu m%Yakhlau myiq;d 14]la 51] w;r w.hla f.k we;' ta w;˙ka                   
50]g jeä myiq;d ,ndf.k we;af;a 10B m%Yakhg mu◊' isiqkag jvd;a wmyiq m%Yakhla ù we;af;a 
modr®:fha hdka;%sl .=K tallh hgf;a we;s 7 jk m%Yakhhs' tys myiq;djh 14]ls' jHqy.; rpkd 
fldgfia (A fldgfia) m%Yak y;r w;=˙ka hdka;% úoHdj tallh hgf;a ,nd ° we;s 1 jk m%Yakhg;a" 
Odrd úoHq;h tallh hgf;a ,nd ° we;s 4 jk m%Yakhg;a jeäu myiq;djla we;s kuq;a rpkd 
fldgfiys jeäu myiq;dj we;af;a modr®: yd úlsrK tallh hgf;a ° we;s 10B m%Yakhghs' tajdfha 
myiq;djhka ms<sfj<ska 46]" 46] yd 51] fõ' 

 
w'fmd'i'^W'fm<& úNd.h - 2013
01  -  fN!;sl úoHdj  -  ˚˚ m;%h
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 II  m;%fha tla tla tallh hgf;a iuia; myiq;dj ie,l+ úg 51]jk jeäu myiq;dj modr®: 
yd úlsrK tallhg ysñ jk w;r tu tallfha we;s tlu m%Yakh 10B m%Yakh fõ' wju myiq;dj 
jk 14] modr®:fha hdka;%sl .=K tallhg ysñ jQ w;r ta hgf;a 7 jk m%Yakh wid ;snq◊' 
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 ˚˚˚  fldgi 

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

 

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

 
fmd≥ Wmfoia (

* m%Yak m;%fha we;s uQ,sl Wmfoia lshjd fyd¢ka f;areï .; hq;= h' tkï tla tla fldgiska 
 fldmuK m%Yak ixLHdjlg ms<s;=re iemhsh hq;= o" l=uk m%Yak wksjdr®h o" fldmuK 
 ld,hla ,efí o" fldmuK ,l=Kq ,efí o" hk lreKq ms<sn| j ie,ls,su;a úh hq;= w;r 
 m%Yak fyd¢ka lshjd ksrjq,a wjfndaOhla we;s lr f.k m%Yak f;dard .; hq;= h'

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

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

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

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

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

* ksYaÑ; flá ms<s;=re ,sùug wjYH wjia:dj, ° °r®> úia;r we;=<;a fkdls¯u fuka u 
 úia;rd;aul ms<s;=re iemhsh hq;= wjia:dj, ° flá ms<s;=re iemhSu o fkdl< hq;= h'

* m%Yakh wid we;s wdldrh wkqj ;r®ldkql+,j yd úYaf,aIKd;aulj 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'

* m%Yakhg wod< ms<s;=r tl os.gu wjidkh olajd ,sùug isiqkaj yqre l< hq;= h' tkï m%Yakhg 
 ms<s;=r úúO ia:dkj, igyka fkdl< hq;= h' 

* hï m%Yakhlg wod< rdYshla Wla; ls¯ug lshd we;s úg th mjid we;s wdldrhg Wla; lr 
 ±laúh hq;= h' 

úfYaI Wmfoia (

* .Kkh ls¯ïj,° iqΩ ls¯ï myiq ls¯ug m%Yakfha ° we;s w.hhka Wmfhda.S lr .; hq;= h'

* rEmigyka we¢h hq;= wjia:dj, ° tajd b;d meye†,s j we| kï l< hq;= h'

* .Kkh ls¯ïj, ° tla tla mshjr meye†,s j i|yka l< hq;= h'

* wjYH ia:dkj, ° ksjer† j tall Ndú; l< hq;= h'

* lsrK igyka we£fï ° B;, u.ska †Ydj ±laúh hq;= h' 

* m%ia;dr we£fï ° x yd y wCI ksjer† j kï l< hq;= w;r wjYH wjia:dj, tall o i|yka
 l< hq;= h'
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3'2' bf.kqï yd b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

 * bf.kqï - b.ekaùï yd we.hSï l%shdj,sh ;=<ska m%;sM, ixjr®Okh i|yd ;  

÷ .=rejrhd fN!;sl úoHdj úIhfha isoaOdka; yd ta wdY%s; t†fk∞ „ú;fha fhfok ixisoaê 

ms<sn| wjfndaOhlska hq;=j b.ekaùfï l%shdj,sh wdrïN l< hq;= h' 

÷ w'fmd'i'^W'fm<& m%Yak m;% i|yd ms<s;=re imhd we;s wdldrh i,ld ne,Sfï ° fN!;sl 

úoHdj úIh ms<sn| j isiqka ;=< we;s wjfndaOh m%udKj;a fkdjk nj fmkS hhs' tu ksid 

isoaOdka; yd ixl,am ksjer†j f.dv ke.S fkdue;s ùu ksid m%Yak ksjer†j wjfndaO 

lr .ekSug we;s yelshdj ≥r®j, ùu olakg ,efnk ,CIKhls' bf.kqï - b.ekaùï 

l%shdj,sfha ° úoHd;aul l%uh ksjer† j mka;s ldurh ;=< fhd∞ .kafka kï" ksmqK;d 

rdYshla isiqkag w;am;a lr .; yelsh'  

÷ fN!;sl úoHdj úIhh i|yd úoHd.drfha is≥l< hq;= m¯CIK ish,a,u isiqka úiskau 

flaj,j fyda lKavdhï jYfhka is≥lr w;a±lSï ,nd.; hq;= fõ' ;jo" fndfyda m¯CIK 

i|yd wjYH jk WmlrK i|yd wdfoaYl myiqfjka imhd .; yels jk w;r" tajd 

fhd∞f.k fyda m%dfhda.sl m¯CIK is≥ls¯ug isiqka fj; wjia:d imhd °u wjYH fõ' 

÷ m%dfhda.sl l%shdldrlï ;=<ska bf.kqï - b.ekaùï l%shdj,sh is≥ ls¯u u.ska isiqka w∞< 

b,lalj,g fhduq ls¯u myiq h'

÷ úIh ±kqu ;yjqre ls¯fï °" m˙.Kl uD≥ldx." wka;r®cd,h Ndú;h jeks wjia:d o nyq 

udOH m%lafIamK hka;% jeks kùk ;dCI◊l Wml%u Ndú; ls¯u o jvd iq≥iq h'

÷ úIh ksr®foaYhg w∞< fmd;a m˙YS,kh u.ska lreKq /ia ls¯ug yd wu;r ±kqu             

,nd.ekSug isiqka fhduq l< hq;= h'

÷ ksnkaOk lrùu u.ska isiqkaf.a m%Yakj,g ms<s;=re iemhSug we;s yelshdj jr®Okh l< 

hq;= h'

÷ .egÆjl ms<s;=r i|yd ixLHd;aul w.h weiQ úg wjika oYuia:dk follg ksjer†j 

m%ldY ls¯ug isiqka mqyqKq l< hq;= h'

÷ wod< isoaOdka; fok ,o m%dfhda.sl wjia:djlg .e,fmk m˙† fhoSug isiqka yqre l< 

hq;= h'
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