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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' 2012 
jr®Ifha ° fuu úNd.h i|yd 196954 la mdi,a wh≥ïlrefjda o 10954 la 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<& 2012 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 
yd ldr®h uKav,hg;a uqøKh lr ≥ka rdcH uqøK kS;s.; ixiA:djg;a ta 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	
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2013 foieïnr® 01 †k
n;a;ruq,a," me,j;a;
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I   fldgi 

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

	 1.1 úIh wNsu;dr®:  	

	

fuu mdGud,dj 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, 41493 538 42031

fou< 6404 154 6558

bx.%Sis 2929 159 3088

tl;=j 50826 851 51677

			       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 2821 5.55 29 3.41 2850 5.51

B 4650 9.15 47 5.52 4697 9.09

C 12009 23.63 119 13.98 12128 23.47

S 16029 31.54 224 26.32 16253 31.45

F 15317 30.14 432 50.76 15749 30.48

tl;=j 50826 100.00 851 100.00 51677 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 5354 436 8.14 544 10.16 1354 25.29 1536 28.69 3870 72.28 1484 27.72

2'  .ïmy 2832 128 4.52 210 7.42 620 21.89 870 30.72 1828 64.55 1004 35.45

3'  lΩ;r 1805 66 3.66 120 6.65 342 18.95 615 34.07 1143 63.32 662 36.68

4'  uykqjr 2123 126 5.93 185 8.71 484 22.80 645 30.38 1440 67.83 683 32.17

5'  ud;f,a 479 18 3.76 28 5.85 108 22.55 152 31.73 306 63.88 173 36.12

6'  kqjrt<sh 631 13 2.06 34 5.39 109 17.27 205 32.49 361 57.21 270 42.79

7'  .d,a, 1996 99 4.96 128 6.41 409 20.49 604 30.26 1240 62.12 756 37.88

8'  ud;r 1696 100 5.90 108 6.37 291 17.16 508 29.95 1007 59.38 689 40.63

9'  yïnkaf;dg 1082 45 4.16 47 4.34 145 13.40 313 28.93 550 50.83 532 49.17

10'  hdmkh 1147 67 5.84 98 8.54 227 19.79 322 28.07 714 62.25 433 37.75

11'  ls,sfkdÉÑ 84 3 3.57 7 8.33 11 13.10 27 32.14 48 57.14 36 42.86

12'  ukakdru 122 2 1.64 2 1.64 22 18.03 45 36.89 71 58.20 51 41.80

13'  jõkshdj 171 9 5.26 16 9.36 41 23.98 44 25.73 110 64.33 61 35.67

14'  uq,;sõ 89 3 3.37 1 1.12 14 15.73 25 28.09 43 48.31 46 51.69

15'  uvl,mqj 494 25 5.06 36 7.29 112 22.67 158 31.98 331 67.00 163 33.00

16'  wïmdr 865 27 3.12 44 5.09 175 20.23 320 36.99 566 65.43 299 34.57

17'  ;%sl=Kdu,h 331 9 2.72 18 5.44 54 16.31 106 32.02 187 56.50 144 43.50

18'  l=reKE., 2215 68 3.07 131 5.91 437 19.73 707 31.92 1343 60.63 872 39.37

19'  mq;a;,u 730 19 2.60 66 9.04 158 21.64 218 29.86 461 63.15 269 36.85

20'  wkqrdOmqrh 971 22 2.27 45 4.63 155 15.96 296 30.48 518 53.35 453 46.65

21'  fmdf<dkakrej 357 13 3.64 17 4.76 63 17.65 123 34.45 216 60.50 141 39.50

22'  n≥,a, 990 38 3.84 68 6.87 208 21.01 346 34.95 660 66.67 330 33.33

23'  fudkrd., 376 6 1.60 12 3.19 65 17.29 129 34.31 212 56.38 164 43.62

24'  r;akmqrh 1408 51 3.62 83 5.89 269 19.11 456 32.39 859 61.01 549 38.99

25'  lE.,a, 1200 13 1.08 74 6.17 216 18.00 408 34.00 711 59.25 489 40.75

iuia; †jhsk 29548 1406 4.76 2122 7.18 6089 20.61 9178 31.06 18795 63.61 10753 36.39

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

	

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

m%;sY;h

iuqÉÑ; 

ixLHd;h

iuqÉÑ; ixLHd; 

m%;sY;h 

91 - 100 49 0.09 51677 100.00

81 - 90 1054 2.04 51628 99.91

71 - 80 3340 6.46 50574 97.87

61 - 70 5799 11.22 47234 91.40

51 - 60 8386 16.23 41435 80.18

41 - 50 10661 20.63 33049 63.95

31 - 40 10853 21.00 22388 43.32

21 - 30 8420 16.29 11535 22.32

11 - 20 3010 5.82 3115 6.03

01 - 10 104 0.20 105 0.20

00 - 00 1 0.00 1 0.00
	

j.=j 4 

by; j.=fjka f;dr;=re ,nd .kakd wdldrh my; i|yka W∞yrKfhka fmkajd ° we;' 

W∞ ( ^31 − 40 w;r m%dka;rh .;fyd;a&

fuu úIhh i|yd ,l=Kq 31 − 40 w;r ,l=Kq ,nd.;a ixLHdj 10853ls' th m%;sY;hla 

jYfhka 21.00% ls' ,l=Kq 40 fyda Bg wvqfjka ,l=Kq ,nd we;s ixLHdj 22388la jk w;r" 

th m%;sY;hla jYfhka 43.32%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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1.3.4  II  m%Yak m;%h i|yd idOkh

G
.C

.E
.(

A
.L

.)
 E

x
a
m

in
a
ti

o
n

 -
 2

0
1
2

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
.0

0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

1
.0

(i
)
(i
i)

(i
)
(i
i)

(i
)
(i
i)

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

I/
ii

(i
)
(i
i)

(i
)
(i
i)

(i
)
(i
i)
(i
ii
)

(i
)
(i
i)

(i
)
(i
i)

(i
)
(i
i)

a
b

c
d

a
b

c
d

e
f

g
a

b
c

d
e

f
a

b
c

d
e

1
2

3
4

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
12

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&

 

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.
9

0.
5

0.
7

0.
1

0.
3

(a
)

1
2

3
4

(a
)

(a
)

(a
)

(b
)

(b
)

(b
)

(b
)

(c
)

(c
)

(i)
 /

(ii
)

(c
)

(c
)

(d
)

(d
)

(d
)

(d
)

(e
)

(e
)

(e
)

(f 
)

(f 
)

(g
)

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

 ,
°
')

b
y
;
 m

%i
a;
dr

f
h
k

a f
;
dr

;
=r
e 
,
n
d 
.
k

ak
d 
w
dl

dr
h
 m

y
;
 i

|
y
k

a W
∞
y
r
K

f
h
k

a f
m
k

aj
d 
°
 w

e;
'

W
∞
 (
	1

 m
%Y
ak

f
h
y
s (

c)
 ^i

& 
f
l

dg
f
i
y
s m

y
i
q;
dj

 8
7%

 j
k

 w
;
r
 (

b)
 ^i

i& 
f
l

dg
f
i
y
s m

y
i
q;
dj

 7
%

l
a m

u
◊

'



- 8 -

G
.C

.E
.(

A
.L

.)
 E

x
a

m
in

a
ti

o
n

 -
 2

0
1

2

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
.0

0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

1
.0

(i
)

(i
i)

(i
ii
)
(i
v
)
(i
)

(i
i)

(i
ii
)

(i
)

(i
i)

(i
)

(i
i)

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

(i
)

(i
i)

(i
)

(i
i)

(i
)

(i
i)

(i
)

(i
i)

(i
ii
)
(i
)

(i
i)

(i
ii
)

a
b

c
a

b
c

d
e

a
b

c
a

b

5
6

7
8

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
12

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.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.
9

0.
5

0.
7

0.
1

0.
3

m
%i
a;
dr

h
 4

'2

(a
)

(a
)

(b
)

(b
)

(c
)

(c
)

(d
)

(e
)

(a
)

(a
)

(b
)

(b
)

(c
)

5
6

7
8



- 9 -

G
.C

.E
.(

A
.L

.)
 E

x
a

m
in

a
ti

o
n

 -
 2

0
1

2

P
h

y
si

c
s 

- 
P

a
p

e
r
 I

I 
(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
.0

0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

1
.0

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

(i
)
(i
i)
(i
)
(i
i)

(i
)
(i
i)

(i
)
(i
i)

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

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

a
b

a
b

c
d

e
f

g
a

b
a

b

A
B

A
B

9
1
0

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
12

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.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.
9

0.
5

0.
7

0.
1

0.
3

m
%i
a;
dr

h
 4

'3

(a
)

(a
)

(a
)

(a
)

(b
)

(b
)

(b
)

(b
)

(d
)

(e
)

(f)
(g

)
(c

)

9
(A

)
(A

)
(B

)
(B

)
10



- 10 -

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.	 '''''''''

3

2

1

3

2, 3, 4, 5

1

5

3

1

4

2

4

5

5

1

2

5

4

1

5

1

4

1

2

2

2

2

3

1

3

5

2

4

4

3, 4

1

4

5

1

4

3

2

3

3

4

1

1

4

5

4

	       ksjer† tla ms<s;=rlg ,l=Kq 02 ne.ska ,l=Kq 100ls'
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2.1.5	 ˚ m%Yak m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

	 I m%Yak m;%fha 1, 2, 3, 6, 8, 12 iy 27 hk m%Yak i|yd isiqkaf.ka 70%g jvd jeä ms˙ila ksjer† 

jrK f;dard ;snq◊'

	 thska 1, 2, 12 iy 27 hk m%Yak uQ,sl isoaOdka; u; ilia lr ;snq◊' tu uQ,sl isoaOdka; isiqka 

ksjer†j ;yjqre lr .ekSu" YsIH idOkh by< uÜgul mej;Sug fya;= ù we;'

	 3, 6, 8 m%Yak rEmigyka fyda iQ;% Ndú;fhka ir, .Kkh ls¯ï u.ska ms<s;=r ,nd .ekSug 

yelsùu ksid YsIH idOkh by< uÜgula olajd we;' mx;s ldurfha ° uQ,sl isoaOdka; ksjer† j 

wjfndaO lrùu flfrys jeä wjOdkhla fhduq ls¯u wjYH fõ' 

	 isiqkaf.ka 30%g;a wvq ms˙ilg muKla 24, 34, 38, 39, 43, 46, 48 iy 50 hk m%Yak i|yd ksjer† 

jrK f;dard .ekSug yels ù we;'

	 WIaK;ajñ;shg w∞< j ilia lr ;snQ 34 jk m%Yakfha" ° we;s m%ldY lshjd ;r®ldkql+,j 

ksjer† jrKh f;dard we;af;a 9%l YsIH ms˙ila mu◊' ˚ m;%fhys wju idOkhla olajd we;af;a fuu      

m%Yakhg h' fujeks m%Yakj,g ;r®ldkql+, j ms<s;=re fiùug isiqka yqre ls¯u ;=<ska YsIH idOkh by< 

kexúh yelsh'

	 flda◊l .uH;d ixia:ß;shg w∞< 24 jk m%Yakh i|yd ksjer† jrKh f;dard we;s YsIH m%;sY;h 

17%ls' m%dfhda.sl fh°ï i|yd uQ,Or®uh Ndú; ls¯ug isiqka yqre ls¯u u.ska jeä idOkhla ,nd.; 

yelsfõ'

	 idfmalaI m%fõ.h yd iïnkaO 43 jk m%Yakh i|yd ksjer† jrKh f;dard we;s m%;sY;h 19%ls' 

fuys° frdaofha iuia; p,s;h i,ld je,s legfha m%fõ.h ,nd .ekSug W;aidy ±¯fuka yd ° we;s 

jrK flfrys wjOdkh fhduq ls¯u ;=<ska ksjer† jrKh ,nd .; yelsfõ'

	 bf,lafg%dksl úoHdj úIh fldgig wh;a 38 yd 39 m%Yak i|yd ms<sfj<ska 29% yd 23% jk wvq 

idOkhla olajd we;' fuys° m%dfhda.sl fh°ï flfrys YsIH wjfndaOh ≥r®j, uÜgul mej;Su óg fya;= 

ù we;' m%dfhda.sl l%shdldrlï flfrys isiqkaaf.a jeä wjOdkh fhduq lrùu iq≥iq h'

	 Odrd úoHq;h iïnkaO 50 jk m%Yakh i|yd ksjer† jrKh f;dard we;s YsIH m%;sY;h 21%ls' 

fuys° úp,H m%;sfrdaOl iys; m˙m:hl iul m%;sfrdaOh fiùu o" m%;sfrdaOfha fr®Çh úp,khg 

tfrysj Odrdfõ fjkiaùu y∫kd .ekSu o wfmaCId lr we;'

	 46 jk m%Yakh i|yd ksjer† ms<s;=r iemhQ YsIH m%;sY;h 24%ls' fuh ;r®ldkql+,j is;d 

ks.ukj,g t<ôh hq;= m%Yakhls' fuys°" ° we;s m%ia;drfha m<uqj WIaK;ajh ksh;jk wjia:dj 

c,h whsia njg m;ajk wjia:d úmr®hdihg wkqrEm wjia:dj nj o" tu WIaK;ajhg jvd wvq fojk 

WIaK;ajh ksh; nj ±lafjk m%ia;dr fldgiska moaO;sfha u WIaK;ajh tlu w.hl mj;sk nj o 

túg moaO;sfhau c,h whsia ù tlu WIaK;ajhl we;s nj o f;areï .ekSu wjYH fõ'

	 48 m%Yakh i|yd ksjer† ms<s;=r iemhQ YsIH m%;sY;h 23%ls' fuh ≥Ialr m%Yakhla f,i fmkqk;a 

Od˙;%l folla iudka;r.;j iïnkaO lr we;s wjia:djlg wkqrEm f,i iul Od˙;dj fiùu u.ska 

fuys ms<s;=r myiqfjka ,nd.ekSug yels nj isiqka jeäfokl= y∫kdf.k fkdue;'

	 m%Yak wxl 21 i|yd ksjer† ms<s;=r iemhQ YsIH m%;sY;h 35%ls' fuh isoaOdka; lsysmhla fh° 

we;s m%Yakhls' tla tla wjia:dj i|yd fh†h hq;= isoaOdka; wjfndaO lr .ekSug isiqkag wmyiq ù we;' 

m%Yakh wjfndaO lrf.k wjia:djg wkqrEm j isoaOdka; fh°ug isiqkag u. fmkaúu l< yelsh'     

	 16 m%Yakh i|yd ksjer† ms<s;=r iemhQ YsIH m%;sY;h 36%ls' fuh úIh ksr®foaYfha wjidk 

tallfha uQ,sl isoaOdka; u; f.dvke.=Kq ir, m%Yakhls' wjidk tall ms<sn|j o isiqkaf.a wjOdkh 

fhduq lrùu w;HdjYH fõ'    

	 ˚ m;%fha tla tla m%Yak iïmQr®Kfhkau lshjd f;areï .ekSug;a" isoaOdka; yd ixl,amj,g wkqj 

m%ia;dr yd j.ka;sj,ska iemfhk f;dr;=re ksjer†j jgyd .ekSug;a isiqka fhduq ls¯ug .=rejrekaf.a 

uÛ fmkaùu wjYH fõ'
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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
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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

†.

m<, 

.eUqr fyda Wi 	

	  ,l=Kq 01
^ñkqï ´kEu ms<sfj<lg&                           ^;=ku ksjer† kï&

.eUqr fyda Wi fyda x3 ^fjk;a w∞< úp,Hhla&

wä flda≥fõ Y=kH ,l=K tys fl<jr yd iumd; fkdùu 

	 fyda

wä flda≥fõ fl<jr yd Y=kH ,l=K w;r bvla ;sîu 

	 fyda

Wi$.eUqr ñkqfuys Nd.sl f∞aIh$f∞aIh úYd, ùu 	
		

 ,l=Kq 01
^ñkqu ksjer† j y∫kd .ekSu&

V0  =  x1 x2 x3  −  V	  ,l=Kq 01

lfÜ uÜgug by<ska we;s c, m˙udj wvqùu 

fyda V  ñkqfï fyda V0 ys f∞aIh

fyda Nd.sl f∞aIh ^wúksYaÑ;;dj& wvqùu $ m%;sY; f∞aIh wvqùu 

  ,l=Kq 01
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 d0   =   
p

x1 x2 x3  −  V
     fyda    d0   =   

p
V0

	  ,l=Kq 01

[(c)(i) hgf;a nr f,i i|yka lr ;snq◊ kï fuu ,l=K ke;' tkuq;a p 10ka fyda   

g j,ska fn∞ we;akï fuu ,l=K ,efí']

 .f,a ialkaOh fyda nr ^ p  hehs is;uq&   	    ,l=Kq 01

(1)	 ., jfÜg msysgk fia RcqfldaKdi% jHqyhla ^rduqjla fyda fmÜáhla&         

	 ;kd.kak' ^by; rEmh u; w¢k ,o jHqyhla i|yd o ,l=Kq ,efí'&

(2)	 tys udk fyda m˙udj ukskak'

(3)	 b;s˙ m˙udj" ^uksk ,o& je,s m%udKhlska mqrjkak'

[(4)	 .f,ys m˙udj = jHqyfhka jgjQ m˙udj - je,s m˙udj]
		   ,l=Kq 01
		  [(1), (2) iy (3) mshjr i|yd] 

  okakd m˙udjla we;s ^l=vd ,S& fmÜáhla ;kd.kak'	  ,l=Kq 01 

.f,ka l=vd idïm,hla fyda fldgila f.k by; úia;r l< wdldrhg 

^fyda fjk;a ms<s.; yels ́ kEu wdldrhlg& m¯CIKh is≥lr ., id∞ we;s øjHfha 

>k;ajh fidhkak'	  ,l=Kq 01 

  .f,a ^øjHfha& >k;ajh	  ,l=Kq 01 
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WIaK;ajudkhla

ridhksl ;=,djla fyda bf,lafg%dksl ;=,djla fyda isõ o`vq ;=,djla fyda f;o`vq ;=,djla

		   ,l=Kq 01
		  ^folu ksjer† kï&
^fmryka lvodis" oe,a f.dgq uka:hla&
	        ^;=,dj fyda ≥kq ;rd†hg ,l=Kq ke;'&

ldur WIaK;ajhg jvd wxYl lsysmhla ^fyda 5°& by<ska we;s c,h iys;j m¯CIKh 

wdrïN lrkak'

ldur WIaK;ajhg jvd wxYl m%udKfhkau my< nisk f;la whsia tl;= lrkak'		
	  ,l=Kq 01
^le,˙ ógrh wjqrkak'&

(i)	 c,fha wdrïNl WIaK;ajh	 34.5 °C	 }	
fyda

	 34 °C	 }	  ,l=Kq 01
(ii)	 c,fha wju WIaK;ajh	 25.5 °C		  	 26 °C	 		
					             ^folu ksjer† kï&

	 fyda wdrïNl WIaK;ajh ≥ 34 °C iy < 35 °C w;r ´kEu w.hla   

	 wju WIaK;ajh > 25 °C iy ≤ 26 °C w;r ´kEu w.hla

fya;=

	 fuu ;;a;aj hgf;a wjg m˙irfhka Wrd.kakd ;dmh ̂ m˙irfhka fyda ldurfhka& 

wjg m˙irhg msgl< ;dmhg iudk ùu fyda ^ydksmQrKh ls¯u& fyda

	 wjg m˙irfhka iM, ;dm wjfYdaIKhla ke;sùu fyda ;=Idr iE°u je,elaùu

							        ,l=Kq 01

ysia le,˙ ógrh +  uka:fha ialkaOh

le,˙ ógrh +  uka:h +  c,fha ialkaOh

c,fha wdrïNl WIaK;ajh  	   ,l=Kq 01	
^´kEu ms<sfj<la ; ish,a, ksjer† kï& 	
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whsia l=Üáh l=vd len,sj,g lvd fmryka lv∞ishlska f;; ud;a;= ls¯u $

msi±óu $ úh,Su  	   ,l=Kq 01

jrlg tl lene,a, ne.ska tl;= lrñka †h ls¯u ^c,h bj;g úis fkdjk 

m˙†&  	   ,l=Kq 01

±,a f.dgq uka:hlska ñY% ls¯u fyda ieu úgu whsia lene,a, c,h ;=< 

;sîug ie,eiaùu   	   ,l=Kq 01 	

c,fha $ ñY%Kfha $ moaO;sfha wju WIaK;ajh 

le,˙ ógrh yd wvx.= ≤j, ialkaOh    	   ,l=Kq 01
		  ^folu ksjer† kï&   

whsiaj, .=ma; ;dmh úYd, ùu ksid wjYH whsia m%udKh l=vd fõ'

^tkï whsiaj, ialkaOh" M  =  M2  −  M1  l=vd ùu& whsiaj, ialkaOfha ñkqu yd iïnkaO 

f∞aIh ^Nd.s; f∞aIh& úYd, fõ'
	     	   ,l=Kq 01 	
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hg;a ms˙ifhka by; we| we;s ´kEu lsrK folla i|yd  	   ,l=Kq 01
^m%;sìïnh we£ug wjYH fkdfõ' kuq;a lsrK tlsfkl yuqjk ;=re we¢h hq;=h' wju 

jYfhka tla lsrKhlj;a B;,hla ,l=Kq lr ;sìh hq;=h'&

fmkajd we;s m˙† P1 ys jï miska ;srh ;eîu i|yd  	   ,l=Kq 01

E

S

meye†,s or®Yk m:hla ,nd .ekSug fyda wfkla jia;+kaf.ka jk ndOd bj;a ls¯ug 

^meye†,s or®Ykhla i|yd& fyda P1 ys m%;sìïnh meye†,sj or®Ykh ùug fyda P1 ys 

m%;sìïnh yd P2 muKla or®Ykh ùug&   	   ,l=Kq 01

[b (i) ys ms<s;=r jer† kï fyda ta i|yd ms<s;=re imhd fkdue;s jqjo fuu ,l=K ,efí']

P1 ys m%;sìïnh ol=Kq miska m%Odk wCIh u; fyda lsrK fol f√okh jk ,laIHhg 

ol=Kq miska m%Odk wlaIh u; wefia msysàu (E) ,l=Kq ls¯u$wefia ixfla;h we£u'   	

		    ,l=Kq 01

^wei p,kh lrk úg& P1 ys m%;sìïnh yd P2 ^;=vq& w;r idfmaCI p,s;hla fkdue;s 

úh hq;=h fyda P1 ys m%;sìïnh yd P2 tlgu p,s; úh hq;=h'

		    ,l=Kq 01
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P1 fyda P2 yd P3 ^Wi ksfõIK l+r rEmfha fmkajd we;s m˙† ;eîug&

		    ,l=Kq 01
^P1 $ P2  ldpfha m%ldY flakaøh yd F w;r ;eìh hq;=h' P3,  P1$P2 ys jï miska ;eìh hq;=h' 

P3 ys kshu msysàu wjYH fkdfõ' P1$P2 ;=fvys ksYaÑ; msysàu fkdi,ld y˙kak'& 

P3 P1 / P2

F F

ir, fr®Çh m%ia;drh i|yd iy wlaI folu ksjer† j kï lr we;s úg 		

		    ,l=Kq 01

1
V

1
U 

	 1	   ,l=Kq 01

	 1
wka; LKavh

	   ,l=Kq 01
	
	 ^wka; LKavh f,i ,sùu i|yd ,l=Kq fkd,efí'&

Tõ

^;d;aúl m%;sìïn i|yd& U yd V w.hka tlsfkl iu. yqjudre l< yel fyda V ys hï 

w.hla U f,i .;aúg wkqrEm U ys w.h V f,i .; yel fyda wdf,dalfha m%;sjr®;H;d 

uQ,Or®uhg wkqj   	   ,l=Kq 01
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4  whs;uh   	   ,l=Kq 01

1  whs;uh   	   ,l=Kq 01
^w∞< whs;uhka m˙m:hg iïnkaO ls¯u we| we;akï tajd ksjer† hehs ie,fla'& 

(i)	 S  újD; lr we;s úg ix;=,k †. fyda E fldaIfhka Odrdjla fkd.,k úg ix;=,k 

†.     	   ,l=Kq 01
(ii)	 S  ixjD; lr we;s úg ix;=,k †. fyda E fldaIfhka Odrdjla .,k úg ix;=,k 

†.     	   ,l=Kq 01   

 

E	 =	 k l1	 fyda	  E	     ∝	 l1    fyda   90	   ,l=Kq 01

ER
R + r 

	 =	 k l2	 fyda	
ER

R + r 
	   ∝	 l2    fyda   80	   ,l=Kq 01

[ fyda   
E

ER / (R + r)   =    90
80

     ,l=Kq 02] 

	 r	 =	 R  
(l1 − l2)

l2 

		  =	 5  (90 − 80)
80 

		  =	 0.625 Ω	 	 	 	   ,l=Kq 01
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S újD; lr we;s úg ix;=,k †.

ix;=,k †. jvd jeä jkafka fuúg h

	 folu ksjer† kï                       ,l=Kq 01

jvd wvq ksrjoH w.hls'

(l1 − l2)  ys Nd.sl f∞aIh ^f∞aIh& úYd, fõ fyda l1 yd l2 ys ñkqï wdikak f,i iudk 

fõ fyda l1 yd l2 ys ñkqï tlu jdf.a fõ fyda l1 yd l2 ys ñkqï w;r fjki b;d l=vd fõ'                       	

	   ,l=Kq 01
	 (fya;=j i|yd) 

           R1	                        ,l=Kq 01
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5. (a)	 (i)	 ;ajrKh	 = 	 0.1
2

	

				    =	 0.05 m s−2  	     ,l=Kq 01

	 (ii)	 F   =  ma,     fh°fuka	     ,l=Kq 01

			   F − 0.1 × 10	 =	 0.1 × 0.05	     ,l=Kq 01
			              F 	 =	 1.005 N	     ,l=Kq 01

	 (iii)	  ;ajrKh   =     − 0.05 m s−2   	 	

F − 0.1 × 10	 =	 − 0.1 × 0.05	  

			              F 	 =	 0.995 N	     ,l=Kq 01
			   †Ydj by<g ^fyda by<g we¢ B;,hla&	    ,l=Kq 01
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	 (iv)	 F   =  ma,     fh°fuka	 

			   1.2 − 0.1 × 10	 =	 0.1 a	     ,l=Kq 01
	 		             a 	 =	 2 m s−2

				    s 	 =	 1
2

 a t 2     fh°fuka

				    s 	 =	 1
2

  × 2 × (0.5) 2

				     	 =	 0.25 m 	     ,l=Kq 01

   (b)	 (i)	 flda◊l ;ajrKh	 = 	 0.5
4

	    ,l=Kq 01

				    =	 0.125 rad s−2 

		  jHdjr®;h	 =	 0.01 × 0.125

				    =	 0.00125 N m 	    ,l=Kq 01 

	 (ii)	 flda◊l úia:dmkh 	 = 	 1
2

  × 0.5 × 8 (fyda 2 × 1
2

 × 0.125 × 42)
				    =	 2 rad	    ,l=Kq 01

	 (iii)	  Wm˙u jHdjr®;h hgf;a ;ajrKh	 =	 0.002
0.01

 

						      =	 0.2 rad s−2  	  

		  wju ld,hlska N%uKh ls¯u i|yd m%:u wr®Ofha ° 0.2 rad s−2 ;ajrKhlska o

		  B<Û wr®Ofha ° o 0.2 rad s−2 ukaokhlska o N%uKh l< hq;=h'

		          ^fuh wju ld,h f,i y∫kd .ekSu i|yd&	    ,l=Kq 01

			   ∆ θ	 =	 2 × 1
2

 a ( t
2 )2

			      
t	 =	 4 ∆ θ

a√

		                        
 
t   =   4 × 3.2

0.2√
    fyda   t1   =   2 × 1.6

0.2√
       (fuys  t1   =  t / 2)

						         ,l=Kq 01
			        t   =  8 s		     ,l=Kq 01

   (c)	 A jdudjr®;j N%uKh fõ' fuh is≥jkafka flda◊l .uH;d ixia:ß;s uQ,Or®uhg wkqjh'

	 	 				    	    ,l=Kq 01
^†Ydj iy fya;=j hk folu i|yd&
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6. (a)	 (i)	 èjks m%fõ.h ^jd;hg idfmaCIj&
		  m%Njfha m%fõ.h ^jd;hg idfmaCIj&
		  ks¯laIlhdf.a m%fõ.h ^jd;hg idfmaCIj&	  	    ,l=Kq 01
				    ^;=ku ksjer† kï& 

	 (ii)	 jd;h fmd<jg idfmaCIj ksYap, ùu ^f,i ie,lSu& 	    ,l=Kq 01

    (b)	 wdf,dalh .uka ls¯ug udOHhla wjYH fkdùu$˙la;hl jqj;a wdf,dalh .uka ls¯u 	  	
		     ,l=Kq 01

    (c)	 f	 =	 f0 (1 − b) 

	
c 
l 	 =	 c 

l0
 (1 − b)	  [c =  f l  fh°ug]	  ,l=Kq 01

	 l	 =	
l0 

1 − b    =  l0 ( 1 + b)   =  l0 (1 + v 
c )

	 l − l0	 =  l0  
v 
c

		   ,l=Kq 01

	 v	 =  
∆l0 
l0

 c

    (d)	 (i)	 500 nm iy 502 nm ^folu i|yd&	  	    ,l=Kq 01

    	 (ii)	 l  = 500 nm iys; WÉph fyda jïmi we;s WÉph fyda wvq ;rx. wdhduh iys; WÉph	  	
		     ,l=Kq 01

    	 (iii)	 l0  = 501 nm 	 	    ,l=Kq 01

    	 (iv)	 ∆ l  = 1 nm 	 	    ,l=Kq 01

    	 (v) 	  v	 =	
1

501  × 3 × 108  =  5.988 × 105
 

		   v	 =	 6 × 105 m s−1 (5.988 − 6.0) × 105 m s−1	 	    ,l=Kq 01
				                           (598800 − 600000) m s−1
		  [l0 i|yd wdfoaY lr we;af;a 500 fkdj 501 úh hq;= h'] 

    	 (vi)	  b	 =	
6 × 105

3 × 108  

		  b	 =	 2 × 10−3 (0.001996 − 0.002)	 	    ,l=Kq 01
		  b << 1 fõ'

    (e)	 (i)	 jdhqfõ ialkaOh m f,i .ksuq'

		
mv2

r 
 	=	

GmM
r2 

	  	    ,l=Kq 01

		  ^by; iólrKfha jdhqfõ ialkaOh w;yer we;akï ,l=Kq ke;'&

		    M 	 =	
v2 r 
G 

		    r 	 =	 100 × 3 × 108 × 365 × 24 × 3600	 	    ,l=Kq 01
					     ^wdf,dal jr®I m j,g yerùu i|yd&

		    M 	 =	
(6 × 105)2 × 100 × 3 × 108 × 365 × 24 × 3600

6.0 × 10−11 
		    M 	 =	 5.68 × 1039 kg 	    ,l=Kq 01
		     (5.65 − 5.70) × 1039 kg

    	 (ii)	 iqms˙ ialkaOhla iys; lΩ l=yrhla	    ,l=Kq 01	
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7. (a)	 	 A	 -	 iudkqmd;sl iSudj 		     ,l=Kq 01
		  B	 -	 m%;Hia: iSudj 		     ,l=Kq 01
		  C	 -	 fNaol ,laIHh 		     ,l=Kq 01

    	 (i)	 mfiys m˙udj	 = 	  6 × 150 × 20	    ,l=Kq 01
		  mfiys ialkaOh	 = 	  6 × 150 × 20 × 3 × 103

	    ,l=Kq 01
					         ^m˙udj 3 × 103

 ka .=K ls¯u i|yd&

		  mfiys nr 	 = 	  5.4 × 108 N	    ,l=Kq 01

	 (ii)	 wjYH lKq .Kk n kï

		  ;ks lKqjla u; m%;Hdn,h	 =	
5.4 × 108

n × 30 × 30 × 10−4  	    ,l=Kq 01

						       ^nr n × 30 × 30 × 10−4
 ka fn°u i|yd&

		
5.4 × 108

n × 30 × 30 × 10−4    =   2 × 108	
   ,l=Kq 01

						    
^jï me;a; 2 × 108

 g iudk ls¯u i|yd&

		      n	 =	
5.4 × 108

9 × 10−2 × 2 × 108    

		      n	 =	 30		     ,l=Kq 01
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    (b)	 (i)	 hx udmdxlh =  m%;Hdn, −  úl%shd m%ia;drfha wkql%uKh	    ,l=Kq 01
			   ^fuu woyi i|yd& 

		                 =   2 × 1011 N m−2	
   ,l=Kq 01

    	 (ii)	 2 × 108 N m−2  m%;Hdn,hg w∞< úl%shdj 0.001 ^m%ia;drfhka&	

		  lKqfõ iïmSvkh fkdjQ Wi L kï

		
L − 4.995

L
	 =	 0.001  [ fyda  2 × 108

(L − 4.995)
 × L = 2 × 1011] 	    ,l=Kq 01

			 
		       0.999 L	 =	 4.995
		                   L	 =	 5 m	

   ,l=Kq 01

    (c)	 jD;a;dldr lKqjl yrialv jr®.M,h   =    p (15)2  ≈ 707 cm2

	 fuu jr®.M,h 900 cm2 g jvd l=vd fõ fyda jD;a;dldr lKqjl yrialv jr®.M,h iup;=ri%dldr 

lKqjl yrialv jr®.M,hg jvd l=vd fõ fyda iup;=ri%dldr lKqjl yrialv jr®.M,h 

jD;a;dldr lKqjl yrialv jr®.M,hg jvd úYd, fõ fyda my; fmkajd we;s wdldrfha rEm 

igykla we£u i|yd
	

	             	    ,l=Kq 01

	 ∴ jeä lKq m%udKhla wjYH fõ'	    ,l=Kq 01
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8. (a)	 (i)	 ,nd.;a pd,l Yla;sh   =  q V	  	    ,l=Kq 01

				    ^
1
2  mv2 i|yd ,l=K ke;'& 

	 (ii)	 q V	 =	 1
2  mv 2 	    ,l=Kq 01

		  ∴ v	 =     2q V
m√ 	    ,l=Kq 01 

	 (iii)	    	 S	 =	 1
2  a t 2 fh°fuka

		  fuys  a  =   
q V
m d0

	    ,l=Kq 01

			   d0	 =	 1
2  ( 

q V
m d0

) t 2

			   t	 =	 d0 
2 m
q V√

	    ,l=Kq 01
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    (b)	 (i)	    	 d1	 =	 1
2  ( 

q V
m d0

) t1 2	    ,l=Kq 01

		   ∴  t1	 =	
2 m d1 d0

q V√
	    ,l=Kq 01

		   ta wdldrhgu   t2   =  
2 m d2 d0

q V√
		     ,l=Kq 01

		
		  (d1 > d2 ksid by; m%ldYkj,ska") t2 < t1	 	    ,l=Kq 01
		  2 whkh m<uqj ±,g meñfKa'

    	 (ii)	 q V'	 =	 1
2  mv 2 fh°fuka	

		  q V 
d1

d0

	 =	 1
2  mv1 2      ^jï me;a; i|yd&	    ,l=Kq 01

		   {úl,am l%uh (   v 2   =  u 2 +  2 a s  fh°fuka

			   v1 2   =  2 
qV
md0

 d1      ,l=Kq 01}	

		   ∴  v1	 =	
2 q V d1

d0 m√
		     ,l=Kq 01

	 	 ta wdldrhgu" 

		     v2	 =	
2 q V d2

d0 m√
		     ,l=Kq 01

		
		  (d1 > d2 ksid by; m%ldYkj,ska") v1 < v2	 	    ,l=Kq 01
		  jeä fõ.hka we;af;a 1 whkhg h'

    	 (iii)	whk folu tlu fõ,dfõ ° wkdjrKh lr .ekSug kï

		      t1 +  s
v1

	 =	 t2 +  s
v2

  	    ,l=Kq 01

		  S ( 1
v1
  −   1

v1
)	 =	 t1 −  t2

		  ∴  S	 =	 (t1 −  t2) 
v1v2

v1 − v2
	    ,l=Kq 01
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9. (A)	(a)	 (i)	 12 −  3	 =	 0.1 ×  R1	    ,l=Kq 01

			       	 R1	 =	 90 Ω	    ,l=Kq 01

		  (ii)	 12 	 =	 i ×  (10 + 6)	

			     i	 =	 0.75 A	    ,l=Kq 01

		  	 CIu;d W;air®ckh 	 =	 (0.75)2 ×  10	

			   		  =	 5.625 W	    ,l=Kq 01

			   C yryd fjda,aàh;dj 	 =	 0.75 ×  6	

			   		  =	 4.5 V	    ,l=Kq 01

		  (iii)	 12 	 =	 0.5 ×  (R2 + 6)	

			     R2	 =	 18 Ω				       ,l=Kq 01

		  (iv)	 Wm˙u uqΩ Odrdj =  4.85 A.  tu ksid 5 A ú,dhlh iq≥iq fõ'

								        	    ,l=Kq 01
			   ^uqΩ Odrdj ksr®Kh ls¯u iy ú,dhlh f;dard .ekSu i|yd&
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	 (b)	 (i)	 R	 =	
ρl
A    fh°fuka	    ,l=Kq 01

							       ^fuu iórlrKh fh°ug&

		  	 m%;sfrdaOh 	 =	 1.8 × 10−8 × 10 × 10−3

0.3 × 10−3 × 1 × 10−3
	    ,l=Kq 01

			   	 	 =	 6 × 10−4 Ω	    ,l=Kq 01

		  (ii)	 ;Srej yryd fjda,aàh;dj 	 =	 6 × 10−4 ×  0.1	

			    			   	 =	 6 × 10−5 V	    ,l=Kq 01

			   CIu;d W;air®ckh 	 =	 6 × 10−6 W	    ,l=Kq 01

		  (iii)	 W;air®ckh jQ CIu;dj  	 =	 m s ∆ q

			   6 × 10−6    =   10 × 10−3 × 0.3 × 10−3 × 1 × 10−3 × 9 × 103 × 400 × ∆ q 

						                                                      ^ksjer† wdfoaYhg&	    ,l=Kq 01

			        ∆ q        =   5.5 × 10−4 °C			      ,l=Kq 01

		  (iv)	 1.	 m<, jeä jQ úg m%;sfrdaOh wvq fõ fyda CIu;d W;air®ckh wvq fõ'

			   2.	 m<, jeä jQ úg m˙irhg is≥jk ;dm ixl%uKh jeä fõ fyda m<, jeä jQ úg 

jd;hg ksrdjrKh jk jr®.M,h jeä fõ' 

								        	    ,l=Kq 01
									         ^fya;= folu ksjer† kï&
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(i)
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9. (B)	(a)		  A B F
0 0 0
0 1 0
1 0 0
1 1 1

	

	

							          ,l=Kq 01

	 (b)	 (i)	 A
F0B

    A B F0

0 0 1
0 1 0
1 0 0
1 1 1

	

						    

									            ,l=Kq 01
									         ^i;H;d j.=j i|yd&

		  (ii)	 i;H;d j.=jg wkqj F = 1 jkafka A = 0, B = 0, úg mu◊' wfkla iEu ixhqla;hla 

i|yd u th Y=kH fõ' 			      ,l=Kq 01

	 (c)	 (i)	 A
F0B

E

    	

									            ,l=Kq 01

		  (ii)	 A
F0B

E

          A B E F0

0 0 1 1
0 1 1 0
1 0 1 0
1 1 1 0

          A B E F0

0 0 0 0
0 1 0 0
1 0 0 0
1 1 0 0

									        i;H;d j.=j 1                    i;H;d j.=j 2

					    1 jk i;H;d j.=j ksjer†j we£u i|yd	    ,l=Kq 01

					    2 jk i;H;d j.=j ksjer†j we£u i|yd	    ,l=Kq 01

			   E = 1 jk úg by; 1 i;H;d j.=j b (i) hgf;a ° we;s i;H;d j.=jg ir®jiu jk nj 

by; j.=j,ska fmfka'

	 (d)	 	 A
F1B

E

    	

									            ,l=Kq 01

	 (e)	 (i)	 A
F2B

E

    	

									            ,l=Kq 01

		  (ii)	 A
F3B

E

   	

									            ,l=Kq 01
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	 (f)	 	
F0

A B E

F1

F2

F3

    	
	

									            ,l=Kq 02

									         ^Wm m˙m: jer† jqj;a" ksjer† 

									         wka;r® iïnkaO ls¯ï i|yd 

									         ,l=Kq 01la ,efí'&

											        

F1

by; fmkajd we;s iïnkaO lsrSu o  

ksjer† f,i ie<fla' 

	 (g)	 (i)	 A
F0

E

mxldj 
F1 fla;,h 
F2 fudagrh 
F3 ;dmlh 

B

    	

									            ,l=Kq 01

			   wjYH m%∞k ;;a;aj 

			   mxldj l%shd;aul ls¯u i|yd (	 A = 0, B = 0, E = 1   }			   fla;,h l%shd;aul ls¯u i|yd (	A = 0, B = 1, E = 1	    ,l=Kq 02

			   fudagrh l%shd;aul ls¯u i|yd (	A = 1, B = 0, E = 1	 ^4u ksjer† kï 02

			   ;dmlh l%shd;aul ls¯u i|yd (	 A = 1, B = 1, E = 1	 ´kEu 3la ksjer† kï 01&

			 

		 lÜá igykg WmlrK iïnkaO jk wkqms<sfj< fjkia úh yel' kuq;a fuu ,l=Kq 

,nd .ekSu i|yd wkqrEm m%∞k ;;a;ajhka ,shd ;sìh hq;=hs'

		  (ii)	 E = 0  f,i ;nd .ekSu 	    ,l=Kq 01
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10.(A) (a)	(i)	 ∆ Q	 =   m s ∆ q    fyda   Q  =   m s q	    ,l=Kq 01

			    40 × 4200 × ∆ q  =  1000 × 7 × 60 × 4

			   ∆ q	 =	 1000 × 7 × 60 × 4
40 × 4200

	    ,l=Kq 01

				    =  10 °C		     ,l=Kq 01

		  (ii)	 Vq 	 =	 V0  (1 + g q)	    ,l=Kq 01

		  	 r  =  m
V

   fh°fuka  m
rq

	 =   m
r0

 (1 + g q)

			   rq  =  
r0

1 + g q
			      ,l=Kq 01

		  (iii)	 rq <	 r0 " ksid c,h by< k.S'	    ,l=Kq 01

	  (b)	(i)	 m s q	 =	  Q
t

 × t 

			      t	 =	 6000 × 4200 × (90 − 30)
1000 × 4

 	    ,l=Kq 01

				    =	 378000 s  fyda 6300 úkdä fyda 105 meh 	    ,l=Kq 01

		  (ii)	 rq 	 =	 1544
1 + 4 × 10−4 × 90

	    ,l=Kq 01

		  	 	 =	 1500 kg m−3			      ,l=Kq 01

		  (iii)	 fuu >k;ajh 30 °C we;s ms˙is≥ c,fha >k;ajhg jvd jeäfõ'

			   tu ksid c,h by<u ia;rhg fkdk.shs'	    ,l=Kq 01
			   [by; rq  i|yd jer† w.hla ,ndf.k we;akï (b) (iii) i|yd ,l=K ke;']

		  (iv)	 1.	 .nvd ù we;s ;dm m%udKh	 =	 6000 × 4200 × (90 − 30)

								       =	 1.512 × 109 J	    ,l=Kq 01

			   2.	 (i)	 r;a jQ c,h ,nd .ekSu i|yd ^my<u ia;rfha t,d we;s ;U& k< yryd 

^isis,a& c,h ixirKh ls¯u

				    (ii)	 by<u yd my<u ia;r w;r WIaK;aj fjki Ndú;fhka ^;dm úoHq;a 

Wml%uhla l%shd;aul lr& ú≥,sh ksmoùu	

				   	    ,l=Kq 01
										         ^´kEu tla l%uhla i|yd&

		  (v)	  Q
t

 	 =	 k A ∆ q
t

   fh°fuka			      ,l=Kq 01

			   tall jr®.M,hla yryd ;dmh ydksjk iS>%;dj 

		   		  =	 0.01 × (90 −  40)
0.1	

				    =	 5 W m−2	    ,l=Kq 01
							       ^ksjer† tallh iys;j&
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3√   42  =  3.5

10.(B) (a)	(i)	 l	 =   hp 	 	    ,l=Kq 01

		  (ii)	 E 	 =	 p2

2m
	 	    ,l=Kq 01

			   (fyda E = 12  mv 2  iy p = mv)

			   l	 =   h
√2mE

		    ,l=Kq 01

	  (b)	(i)	 E	 = 	 3
2  k T 			  	    ,l=Kq 01

	  	 (ii)	 l	 =   h
√3mkT

			  	    ,l=Kq 01

	  	 (iii)	 l	 =   6.6 × 10−34

√3 × 6 × 10−27 × 1.4 × 10−23 × 300
		     ,l=Kq 01

									         ^ksjer† wdfoaYh i|yd&

	  	 	 l	 =   6.6 × 10−34

√9 × 8.4 × 10−48
			

	  	 	 l	 =   6.6 × 10−34 × 1024

9
 [ 6.6 × 10−10

9  ]		     ,l=Kq 01

	  	 	 l	 =   7.3 × 10−11 (7.3 × 10−11 − 7.6 × 10−11) m		     ,l=Kq 01
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	  	 (iv)	 P V		  = 	 N k T 	 fh°fuka	 	    ,l=Kq 01

			   105 Na3	 = 	 N k T 		  	    ,l=Kq 01

			       a3		  =       
1.4 × 10−23 × 300

105
 

			       a		  =       
3√42  × 10−9	 	    ,l=Kq 01

			       a		  =	 3.5 × 10−9 m	 	

	  	 (v)	 Tõ ^wxY= f,i ie,lsh yelsh'&	 	    ,l=Kq 01

			   l < a  [ ^uOHkH& ä fn%d.a,s ;rx. wdhduh" mrudKq w;r

			   ^uOHkH& ≥rg jvd wvqfõ' ]			      ,l=Kq 01

	  	 (vi)	  h
√3mkT'

	 = 	 [ kT' ]
1
3

  105 			     ,l=Kq 01

			   T' 
5
6	 =   h × 10

5
3

√3m × k
5
6

  fyda  T'   =   h × 10
5
3

√3m × k
5
6[ ] 5

6

    fyda

			   T' 	 =    h6 × 1010

27m3 k5[ 1
5]  				      ,l=Kq 01
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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'

	 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 ùfuka" 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'




