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 funsZ’kfunsZ’kfunsZ’kfunsZ’k     INSTRUCTIONS 

1- lHkh iz’uksa ds mÙkj nhft,A 1. Answer all the questions. 

2- izR;sd iz’u nks vad dk gSA 2. Every question is of two marks. 

3- Xkyr mÙkjksa ds fy, vad dkVs ugha tk,axsA 3. There are no negative marks for incorrect answers. 

4- ijh{kk izkjaHk gksus ij iz’u&iqfLrdk vkidks ns nh tk,xhA igys 
ikap feuV vkidks iz’u&iqfLrdk [kksyus rFkk mldh fuEufyf[kr 
tkap ds fy, fn, tk,axs ftldh tkap vkidks vo’; djuh gS & 
doj i"̀B ij Nis funsZ’kkuqlkj iz’u&iqfLrdk ds i"̀B rFkk iz’uksa 
dh la[;k dks vPNh rjg ls tk¡p ys fd ;s iwjs gSaA nks"kiw.kZ 
iqfLrdk ftuesa i"̀B@iz’u de gksa ;k nqckjk vk x, gksa ;k Øe 
esa u gksa vFkkZr~ fdlh Hkh izdkj dh =qfViw.kZ iqfLrdk Lohdkj u 
djsa rFkk mlh le; mls ykSVk dj mlds LFkku ij nwljh lgh 
iz’u&iqfLrdk ys ysaA blds fy, vkidks iakp feuV fn;s tk,axs] 
blds ckn u rks vkidh iz’u&iqfLrdk okil yh tk,xh vkSj u 
gh vkidks vfrfjDr le; fn;k tk,xkA 

4. At the commencement of examination, the Question 
Booklet will be given to you. In the first five minutes, you 
are requested to open the Booklet an compulsorily examine 
it as below: 
Tally the number of pages and number of questions in the 
Booklet with the information printed on the cover page. 
Faulty Booklets due to pages/questions missing or 
duplicate or not in serial order or any other discrepancy 
should be got replaced immediately by a correct Booklet 
from the invigilator within the period of five minutes. 
Afterwards, neither the Question Booklet will be replaced 
nor any extra time will be given. 

5- izR;sd iz’u dk dsoy ,d gh mÙkj iF̀kd ls nh x;h vks- ,e- 
vkj- esa fy[ksaA 

5. Give one answer of each question in a separately provided 
OMR answer sheet. 

6- dPpk dk;Z bl iqfLrdk ds Nis gq, i"̀Bksa ds ihNs dj ldrs  
gSaA 

6. Rough work is to be done on the back of printed        
papers. 

7- izR;sd iz’u ds pkj oSdfYid mÙkj fn;s x;s gSa ftUgsa vaxzsth esa 
Øe’k% A, B, C, D, fy[kk x;k gS vkSj fgUnh esa Øe’k% v]v]v]v]    c]c]c]c]    l]l]l]l]    
nnnn fy[kk x;k gSA vH;kFkhZ dks iz’u dk lgh mÙkj] mÙkj i=d esa 
izR;sd iz’ukad ds lkeus fn;s x;s ckWDl esa fy[kuk gSA dsoy dsoy dsoy dsoy 
uhys@dkys cky Iokb.V iSu dk gh bLrseky djsaAuhys@dkys cky Iokb.V iSu dk gh bLrseky djsaAuhys@dkys cky Iokb.V iSu dk gh bLrseky djsaAuhys@dkys cky Iokb.V iSu dk gh bLrseky djsaA 

7. There are four optional answer of each question which 
have written A, B, C, D in English and v]v]v]v]    c]c]c]c]    l]l]l]l]    nnnn in Hindi 
respectively. Candidate is required to darken the correct 
options of the answers of each question in the box given 
against each question No. on the answer sheet. Use only 
blue/black ball point pen. 

8- vki mÙkjiqfLrdk ij fu;r LFkku ds vykok viuk jksy uacj] 
Qksu uacj ;k dksbZ Hkh ,slk fpUg] ftlls vkidh igpku gks lds] 
vafdr djrs gSa vFkok vHknz Hkk"kk dk iz;ksx djrs gSa rks ijh{kk ds 
fy, v;ksX; ?kksf"kr fd;s tk ldrs gSaA 
udy lkexzh ykuk] mi;ksx djuk] vU; ijh{kkFkhZ ls ijh{kk ds 
nkSjku ckr djuk oftZr gSA eksckby Qksu vFkok bysDVªksfud ;a= 
dk ijh{kk gkWy esa iz;ksx oftZr gSA ;fn fdlh ijh{kkFkhZ ds ikl 
dksbZ Hkh oftZr lkexzh vFkok dksbZ f’kdk;r feyrh gS rks mlds 
fo:) fu;ekuqlkj dk;Zokgh dh tk,xhA 

8. If you write your Roll No. or put any mark on any part of 
the Answer Sheet, except for the space allotted for the 
relevant entries, which may disclosed your indentity or use 
abusive language, you will render yourself liable to 
disqualification. Carrying or use of copying material, 
talking with another candidate during examination is 
prohibited. Mobile phone or any electronic equipment is 
prohibited in the examination hall. If any of the prohibited 
material or any complaint is received against any 
candidate, necessary action as per rules will be taken 
against such candidate. 

9- ;fn dksbZ vH;kFkhZ udy djrs idM+k tkrk gS ;k mlds ikl 
dksbZ vukf/kdr̀@oftZr lkexzh ikbZ tkrh gS rks mlds fo:) 
iqfyl esa izkFkfedh ntZ djkbZ tk,xh vkSj vuqfpr lk/kuksa dh 
jksdFkke vf/kfu;e 1992 ds fu;e 3 ds varxZr dk;Zokgh dh 
tk,xhA lkFk gh ,sls vH;kFkhZ dks Hkfo"; esa gksus okyh leLr 
ijh{kkvksa ls oftZr Hkh fd;k tk ldrk gSA 

9. In case any of the candidate is found to copying or any 
unauthorised/prohibited material is found form his/her, an 
FIR shall be lodged in the Police against that candidate 
and action will be taken under Rule 3 of the Prevention of 
Unfair means Act, 1992. Such applicant can be prohibited 
from appearing in all examination in future. 

10- fdlh Hkh izdkj dh rF;kRed vFkok eqnz.k =qfV dh fLFkfr esa 
vaxszth :ikUrj dks ekuk tk,xkA 

10. The English version will be treated as standard in case of 
any ambiguity or printing mistake. 

   

ijh{kkFkhZ ds gLrk{kj@ Signature of the Candidate 

 izekf.kr fd;k tkrk gS fd ijh{kkFkhZ dk lR;kiu vkosnu i= esa 
yxs mlds fp= ,oa mlds gLrk{kjksa ds feyku ds lkFk dj fy;k 
x;k vkSj ;g ijh{kkFkhZ ogh gS ftlus vkosnu fd;k gSA 

 It is certify that the verification of the candidate has been 
done as per the photographs pasted and also signatures 
given on the application form. It is stated that he/she is the 
same candidate who has applied. 

   

ijhoh{kd ds gLrk{kj@ Signature of the Invigilator  

019 : CodeSubject 



 

[Physics  (019)]        Page 2 of 16                

1. Let x1 = (1, 2, -1), x2 = (2, b, 4) and x3 = (3, -2, c) form a set of orthogonal vectors under 

the standard Euclidean inner product in R
3
 space, then values of b and c are- 

 (A) -1, 1       (B) 1, -1   

 (C) 5, 1       (D) 3, 0 

 fdlh ekud ;qfDyfM;u vUr% xq.kh R3 vkdk’k esa ekuk fd x1 = (1, 2, -1), x2 = (2, b, 4) ,oa x3 

= (3, -2, c) ijLij yEcdksf.kd lfn’kksa dk leqPp; cukrs gSa] rks b ,oa c ds eku gSa& 

 ¼v½ -1, 1       ¼c½ 1, -1 

 ¼l½ 5, 1       ¼n½ 3, 0 

2. A matrix B of size 3×3 has the eigen values 1, 3, -2. The matrix I has the eigen values     

1, 1, 1. The three eigen values of the matrix D = 3 B
3
 + 5 B

2
 – 6 B + 2I are-   

 (A) 4, 40, 10      (B) 4, 40, 6   

 (C) 4, 110, 10      (D) 4, 110, 6 

 fdlh 3×3 vkdkj ds vkO;wg B ds vk;xueku 1] 3] &2 gSaA vkO;wg I ds vk;xueku 1] 1] 1 gSaA 

vkO;wg D = 3 B
3
 + 5 B

2
 – 6 B + 2I ds rhu vk;xueku gSa&  

 ¼v½ 4] 40] 10      ¼c½ 4] 40] 6 

 ¼l½ 4] 110] 10      ¼n½ 4] 110] 6 

3. Let z is a complex number then (iz) can be obtained from- 

 (A) Clockwise rotation by π    

 (B) Anticlockwise rotation by π   

 (C) Clockwise rotation by (π/2)   

 (D) Anticlockwise rotation by (π/2) 

 ;fn z ,d lfEeJ la[;k gS rks (iz) izkIr dh tk ldrh gS&  

 ¼v½ ?kM+h dh lqbZ dh fn’kk esa π ?kw.kZu ls  

 ¼c½ ?kM+h dh lqbZ dh fn’kk ds foijhr π ?kw.kZu ls 

 ¼l½ ?kM+h dh lqbZ dh fn’kk esa π@2 ?kw.kZu ls  

 ¼n½ ?kM+h dh lqbZ dh fn’kk ds foijhr π@2 ?kw.kZu ls 
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4. Zero of the complex function f (z) = 3z
2
 – 5z + 2 are at- 

 (A) 
3

2 1,       (B) -6, 1   

 (C) 3, 2       (D) -
2

3 ,1  

 lfEeJ Qyu f (z) = 3z
2
 – 5z + 2 ds 'kwU;kad gSa& 

 ¼v½ 
3

2 1,       ¼c½ -6, 1 

 ¼l½ 3, 2       ¼n½ 
2

3 ,1  

5. Coefficient of z
n
 in the expansion of 










2

1
 - z 

2

x

 e gives n
th

 order- 

 (A) Bessel function     (B) Hermite polynomial   

 (C) Laguerre function    (D) Legendre function 

 









2

1
 - z 

2

x

 e  ds foLrkj esa  zn dk xq.kkad] noha dksfV dk gS&  

 ¼v½ csly Qyu      ¼c½ gjekbV cgqin 

 ¼l½ ysX;kjs Qyu     ¼n½ fytsaMªh Qyu 

6. Using separation of variable technique the solution u (x,y) of the partial differential 

equation  3ux + 2uy = 0, where 
y

u
u ;

x

u
  u yx

∂

∂
=

∂

∂
= and A, k are constants is- 

 (A) 





 − 3y2xk

Ae       (B) 





 − 2y3xk

Ae    

 (C) 








−

3

y

2

x
k

Ae       (D) 








−

2

y

3

x
k

Ae  

 pj foyxu fof/k }kjk vkaf’kd vodyu lehdj.k 3ux + 2uy = 0, tgka 
y

u
u ;

x

u
  u yx

∂

∂
=

∂

∂
=  rFkk 

A, k fLFkjkad gSa] dk gy gS&    

 ¼v½ 





 − 3y2xk

Ae       ¼c½ 





 − 2y3xk

Ae  

 ¼l½ 








−

3

y

2

x
k

Ae       ¼n½ 








−

2

y

3

x
k

Ae  
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7. In finding root of the equation f(x) = x
3
 – 4x – 9 by the bisection method, we choose the 

interval [2, 3]. If x1 is the first approximation to the root, then x3 is- 

 (A) 2.5       (B) 2.75   

 (C) 2.625      (D) 2.25 

 f}Hkkx fof/k ls lehdj.k f(x) = x
3
 – 4x – 9  dks gy djus ds fy, ge [2, 3] vUrjky dks 

pqurs gSaA ;fn x1 ewy ds fy, izFke lfUudVu gS rks x3 dk eku gS& 

 ¼v½ 2.5       ¼c½ 2.75 

 ¼l½ 2.625      ¼n½ 2.25 

8. If the Poisson bracket {x, p} = -1 then the Poisson bracket {x
2
 + p, p} is- 

 (A) -2x       (B) 2x   

 (C) 1       (D) -1 

 ;fn Ioklk dks"Bd {x, p} = -1 gS rks Ioklk dks"Bd {x
2
 + p, p} dk eku gS& 

 ¼v½ -2x       ¼c½ 2x 

 ¼l½ 1       ¼n½ -1 

9. Lagrangian of a particle of mass m and generalized coordinate q is given by 

q
2

λ
qm

2

1
L 2

&& −=  where λ is a constant. The Hamiltonian is-  

 (A) 2q
2

1
&λ       (B) 2qm

2

1
&    

 (C) 22 q
2

λ
qm

2

1
+&      (D) 22 q

2

λ
qm

2

1
&& +  

 æO;eku m ,oa izlkekU; funsZ’kkad q okys fdlh d.k dk ysxjkaft;u q
2

λ
qm

2

1
L 2

&& −=  gS tgka 

λ ,d fu;rkad gSA gsfeYVksfu;u dk eku gS& 

 ¼v½ 2q
2

1
&λ       ¼c½ 2qm

2

1
&  

 ¼l½ 22 q
2

λ
qm

2

1
+&      ¼n½ 22 q

2

λ
qm

2

1
&& +  
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10. For the Lagrangian qq
2

λ
qm

2

1
L 2

&& −= the cyclic coordinate (s) is (are)- 

 (A) q&        (B) q   

 (C) both q&  and q     (D) neither q& nor q 

 ysxjkaft;u qq
2

λ
qm

2

1
L 2

&& −=  ds fy, pfØ; funsZ’kkad gS& 

 ¼v½ q&        ¼c½ q 

 ¼l½ q&  ,oa  q nksuksa     ¼n½ u rks q&  u gh q 

11. If the generating function has the form F = F (qk, pk), then- 

 (A) 
k

k

k

k
p

F
Q,

q

F
p

∂

∂
=

∂

∂
=    (B) 

k

k

k

k
p

F
Q,

q

F
p

∂

∂
=

∂

∂
−=    

 (C) 
k

k

k

k
p

F
Q,

q

F
p

∂

∂
−=

∂

∂
=    (D) 

k

k

k

k
p

F
Q,

q

F
p

∂

∂
−=

∂

∂
−=  

 ;fn l`tu Qyu dk Lo:i F = F (qk, pk), gS] rks&  

 ¼v½ 
k

k

k

k
p

F
Q,

q

F
p

∂

∂
=

∂

∂
=    ¼c½ 

k

k

k

k
p

F
Q,

q

F
p

∂

∂
=

∂

∂
−=  

 ¼l½ 
k

k

k

k
p

F
Q,

q

F
p

∂

∂
−=

∂

∂
=    ¼n½ 

k

k

k

k
p

F
Q,

q

F
p

∂

∂
−=

∂

∂
−=  

12. Relation between Lagrangian and Poisson Brackets is- 

 (A) [ ] { } 1

jkjk F,FF,F
−

=     (B) [ ] { }jkjk F,FF,F −=    

 (C) { }[ ] ji

n

k

 jk

1

jk F,FF,F δ=∑
=

    (D) [ ] { }jkjk F,FF,F =  

 ysxjkaft;u ,oa Ioklk dks"Bdksa esa laca/k gS& 

 ¼v½ [ ] { } 1

jkjk F,FF,F
−

=     ¼c½ [ ] { }jkjk F,FF,F −=  

 ¼l½ { }[ ] ji

n

k

 jk

1

jk F,FF,F δ=∑
=

    ¼n½ [ ] { }jkjk F,FF,F =  
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13. Which force cannot be treated under the quantum field theory? 

 (A) Weak force     (B) Pseudo force   

 (C) Strong force     (D) Electromagnetic force 
 fdl cy dh O;k[;k Dok.Ve fQYM fl)kUr ds rgr ugha dh tk ldrh gS\ 
 ¼v½ {kh.k cy      ¼c½ Nn~e cy 
 ¼l½ rhoz cy      ¼n½ fo|qr pqEcdh; cy 

14. Result of the expression ( ) C and  B  ,A    whereC B  A
vrrrrr

×•  are vectors is a- 

 (A) Pseudo scalar     (B) Pseudo vector   

 (C) Scalar      (D) Vector 

 O;atd ( )  C B  A
rrr

×• dk eku] tgka   B  ,A 
rr

,oa  C 
r
lfj’k gSa] gksrk gS ,d&  

 ¼v½ Nn~e vfn’k     ¼c½ Nn~e lfj’k 
 ¼l½ vfn’k       ¼n½ lfj’k 
15. Relation between the scalar and vector Lienard -Wiechert  potentials is- 

 (A) ( )
( )

( )v ,r - rc c

 t,r  vv
 t,r A

2 rr

vr
rr

=    (B) ( ) ( ) t,r A 
c

 v
 t,r V

2

rr
r

r
=    

 (C) ( ) ( ) t,r V 
c

 v
 t,r A

2

r
r

rv
=     (D) ( )

( )
( )v ,r - rc c

 t,r A  v
 t,r V

2 rr

vvr
r

=  

 vfn'k ,oa lfn’k fy;ukMZ&fo’kVZ foHkoksa esa laca/k gS&  

 ¼v½ ( )
( )

( )v ,r - rc c

 t,r  vv
 t,r A

2 rr

vr
rr

=    ¼c½ ( ) ( ) t,r A 
c

 v
 t,r V

2

rr
r

r
=  

 ¼l½ ( ) ( ) t,r V 
c

 v
 t,r A

2

r
r

rv
=     ¼n½ ( )

( )
( )v ,r - rc c

 t,r A  v
 t,r V

2 rr

vvr
r

=  

16. What is FALSE regarding radiation from electric and magnetic dipoles? 

 (A) For both cases power radiated is equal 

 (B) Radiated power varies as (moment)
2
   

 (C) Angular distribution of intensity is identical     

 (D) Intensity in both cases vary as 
2r

1
 

 fo|qr ,oa pqEcdh; f}/kzqoksa ls fofdj.k ds lanHkZ esa D;k xyr gS\   
 ¼v½ nksuksa fLFkfr;ksa esa fofdfjr 'kfDr leku gksrh gS      
 ¼c½ fofdfjr 'kfDr ¼vk?kw.kZ½2 ls cnyrh gS 
 ¼l½ rhozrk dk dks.kh; forj.k leku gksrk gS       

 ¼n½ nksuksa fLFkfr;ksa esa rhozrk 
2r

1
 ls cnyrh gS 
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17. A uniform magnetic field B0 is applied along the z-direction. Components of the 

equivalent vector potential are- 

 (A) Ax = 0, Ay = xB0, Az = 0   (B) Ax = -yB0, Ay = 0, Az = 0   

 (C) 0A ,B 
2

x
A ,B 

2

y
A z0y0x ==−=  (D) All of these 

 leku pqEcdh; {ks= B0 dks z- fn’kk esa yxk;k tkrk gSA rqY; lfn’k foHko ds ?kVd gSa& 

 ¼v½ Ax = 0, Ay = xB0, Az = 0   ¼c½ Ax = -yB0, Ay = 0, Az = 0 

 ¼l½ 0A ,B 
2

x
A ,B 

2

y
A z0y0x ==−=  ¼n½ mijksDr lHkh 

18. Identify the FALSE statement: For an electromagnetic wave travelling in vacuum- 

 (A)   B 
r

is perpendicular to   E 
v

   

 (B)   B 
r

and   E 
v

are always out of phase   

 (C) The direction of motion is given by   E 
v

×   B 
r

   

 (D) has E0 = cB0 

 xyr dFku igpkfu,A fuokZr~ esa xfr’khy fo|qr pqEcdh; rjax ds fy,& 

 ¼v½  ,B 
r

  E 
v

ds yEcor~ gksrk gS    

 ¼c½   B 
r

,oa   E 
v

ges’kk foijhr dyk esa gksrs gSa 

 ¼l½ xfr dh fn’kk   E 
v

×   B 
r

ls n’kkZbZ tkrh gS 

 ¼n½ E0 = cB0  gksrk gS 

19. Light is going from glass to air. If refractive index of glass is 1.5 then the critical angle is- 

 (A) 41.8°       (B) 33.7°   

 (C) 56.3°       (D) 48.2° 

 izdk'k dkap ls gok esa xqtj jgk gSA ;fn dkap dk viorZukad 1.5 gS rks ØkfUrd dks.k dk eku 

gS& 

 ¼v½ 41.8°       ¼c½ 33.7°  

 ¼l½ 56.3°       ¼n½ 48.2° 
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20. In the conventional notation of physical quantities, the Clausius - Mossotti relation is- 

 (A) E x εP 0

rv
=      (B) 








+=

0ε 3

P
ENαP

r
rv

   

 (C) K = 1 + x      (D) 
( )

( )2KN

1K3ε
α 0

+

−
=  

 HkkSfrd jkf’k;ksa ds izpfyr ladsrksa esa DykWft+;l &ekWtk+sVh laca/k gS& 

 ¼v½ E x εP 0

rv
=      ¼c½ 








+=

0ε 3

P
ENαP

r
rv

 

 ¼l½ K = 1 + x      ¼n½ 
( )

( )2KN

1K3ε
α 0

+

−
=  

21. Which device exhibits technological application of electrostatics?  

 (A) Xeroxing      (B) Field lenses in oscilloscopes   

 (C) Particle precipitators    (D) All of these 
 dkSu lh ;qfDr fo|qr LFkSfrdh ds rduhdh vuqiz;ksx dks n’kkZrk gS\  
 ¼v½ tsjksfDalx      ¼c½ vksflyksLdksi esa {kS= ySal 
 ¼l½ d.k volsod     ¼n½ mijksDr lHkh 
22. According to the Wien’s law, uλ.dλ in the black body radiation is given by- 

 (A) λmT = Constant     (B) .dλ.e
λ

A
λT

B

5

−

   

 (C) 
1e

dλ
 . 

λ

hc8

λKT
hc5

−

π
     (D) .dλ 

λ

Tk8π
4

 

 ohu ds fu;ekuqlkj d`f".kdk fofdj.k esa uλ.dλ dks O;Dr fd;k tkrk gS& 

 ¼v½ λmT = fu;rkad     ¼c½ .dλ.e
λ

A
λT

B

5

−

 

 ¼l½ 
1e

dλ
 . 

λ

hc8

λKT
hc5

−

π      ¼n½ .dλ 
λ

Tk8π
4

 

23. Boltzmann definition of entropy is- 

 (A) S = k ´n Ω      (B) 
T

dQ
ds =    

 (C) 
T

FU
S

−
=      (D) 

T

H
S

G−
=  

 ,UVªkWih dh cksYV~teku dh ifjHkk"kk gS& 

 ¼v½ S = k ´n Ω      ¼c½ 
T

dQ
ds =  

 ¼l½ 
T

FU
S

−
=      ¼n½ 

T

H
S

G−
=  
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24. A thermodynamic system has total N particles and ε energy. Let ni particles, out of N, are 

distributed in gi states under different conditions. The possible number of ways, Ω under 

these conditions are listed in group A of the table given below. Each way leads to a 

distribution function given in group B of the table. Here α, A are constants and ( )
kT

1β =  

  

 

 

 

 

 

  

 Identify the correct match of Ω and f (ε)-  

 (A) (P, 3) (Q, 2) (R, 1)    (B) (P,2) (Q, 3) (R, 1)   

 (C) (P, 3) (Q, 1) (R, 2)    (D) (P, 1) (Q, 3) (R, 2) 

 ,d Å"ekxfrdh; fudk; esa N d.k ,oa ε ÅtkZ gSA ekuk fd N esa ls ni d.k gi voLFkkvksa esa 

fofHkUu fLFkfr;ksa ds vuqlkj forfjr fd, x, gSaA fofHkUu fLFkfr;ksa ds rgr laHkkfor rjhdksa dh 

la[;k Ω uhps nh xbZ Vscy ds xzqi v esa lwfpc) fd, x, gSaA izR;sd rjhdk ,d forj.k Qyu 

funsZf’kr djrk gS ftls Vscy ds xzqi c esa fn;k x;k gSA ;gka α A fu;rkad gSa rFkk ( )
kT

1β =  

 

 

 

 

 

  

 

 Ω ,oa f (ε) dk lqesfyr ;qXe igpkfu,&  

 ¼v½ (P, 3) (Q, 2) (R, 1)    ¼c½ (P,2) (Q, 3) (R, 1) 

 ¼l½ (P, 3) (Q, 1) (R, 2)    ¼n½ (P, 1) (Q, 3) (R, 2) 

Group A Group B 

P 
∏=

i i

ni

i

! n

g
 ! NΩ  

1 
( )

1e

1
εf

βε α −
=

+
 

Q ( )
( )∏

−

−+
=

i ii

ii

! g! n

! ng
Ω

1

1
 

2 
( )

1e

1
εf

βε α +
=

+
 

R 

( )∏
−

=
i iii

i

! ng! n

!g
Ω  

3 ( ) kT
βε

Aeεf
−

=  

xzqi v xzqi c 

P 
∏=

i i

ni

i

! n

g
 ! NΩ  

1 
( )

1e

1
εf

βε α −
=

+
 

Q ( )
( )∏

−

−+
=

i ii

ii

! g! n

! ng
Ω

1

1
 

2 
( )

1e

1
εf

βε α +
=

+
 

R 

( )∏
−

=
i iii

i

! ng! n

!g
Ω  

3 ( ) kT
βε

Aeεf
−

=  
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25. At the time of baking if we come in contact with steam of a punctured chapati then 

burning is more in comparison to touching the chapati directly. Which quantity of the 

steam is responsible for this? 

 (A) Specific heat     (B) Temperature   

 (C) Entropy      (D) Latent heat 
 idkrs gq, pikrh dks lh/ks Nqus dh rqyuk esa pikrh dh Hkki ls lEidZ esa vkus ij T;knk tyu 

gksrh gSA Hkki dh dkSu lh jkf’k blds fy, mŸkjnk;h gS\  
 ¼v½ fof’k"V Å"ek     ¼c½ rki 
 ¼l½ ,UVªkWih      ¼n½ xqIr Å"ek 
26. The signal which acts to demultiplex the address and data bus in 8085 microprocessor is- 

 (A) ALE       (B) INTR   

 (C) MEMW       (D) IOPR  
 og ladsr tks fd 8085 ekbØksizkslslj esa irk ,oa vkadM+k cl dks vojksfgr djrk gS] og gS& 
 ¼v½ , ,y bZ      ¼c½ vkbZ ,u Vh vkj 

 ¼l½ w MCY;e , bZe,     ¼n½  ih vkj vksvkbZ  

27. In the table given below three regions of the output characteristic of a transistor are listed 

in Group A. Various biasing conditions of the two junctions of a transistor are given in 

Group B.    

 

 

 

 

 

 The correct match of region in the output characteristic and its biasing condition is given 

by the pairs- 

 (A) (P, 3) (Q, 2) (R, 1)    (B) (P, 2) (Q, 3) (R, 1)   

 (C) (P, 3) (Q, 1) (R, 2)    (D) (P, 1) (Q, 3) (R, 2) 
 uhps nh xbZ Vscy esa fdlh VªkaftLVj ds fuxZr yk{kf.kd ds rhu {ks=ksa dks xzqi ^v* esa lwfpc) 

fd;k x;k gSA VªkaftLVj dh nks laf/k;ksa ij fofHkUu vfHkuhr voLFkkvksa dks xzqi ^c* esa fn;k x;k 
gSA fuxZr yk{kf.kd ds {ks=ksa ,oa vfHkuhr voLFkkvksa dks lqesfyr djus okys ;qXe gSa& 

 
 
 
 
 
 ¼v½ (P, 3) (Q, 2) (R, 1)    ¼c½ (P,2) (Q, 3) (R, 1) 
 ¼l½ (P, 3) (Q, 1) (R, 2)    ¼n½ (P, 1) (Q, 3) (R, 2) 

Group A Group B 

P Active region 1 Input-Forward; Output-small Reverse or Forward 

Q Cut-off region 2 Input-Reverse; Output-Reverse 

R Saturation region 3 Input-Forward; Output-Reverse 

xzqi v xzqi c 

P lfØ; {ks= 1 fuos'kh&vxz] fuxZr&vYi vxz vFkok i'p 

Q drZu {ks= 2 fuos'kh&i'p] fuxZr&vxz 
R lar`Ir {ks= 3 fuos'kh&vxz] fuxZr&i'p 
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28. Role of preamplifier in energy dispersive spectroscopy is- 

 (A) Wave shaping     (B) Signal amplification   

 (C) Improve statistics    (D) Impedance matching 
 ÅtkZ vfHklj.k LisDVªksferh esa iwoZ&izo/kZd dh Hkwfedk gS& 

 ¼v½ rjax x<+uk      ¼c½ ladsr izo/kZu 

 ¼l½ lkaf[;dh mUu;u     ¼n½ izfrck/kk lqesyu 

29. The Boolean expression ( )C BBA +  is equivalent to- 

 (A) ( )C BA +       (B) ( )C BA +    

 (C) A (B+C)      (D) ( )CBA +  

 cqfy;u O;atd ( )C BBA +  ds rqY; gS& 

 ¼v½ ( )C BA +       ¼c½ ( )C BA +  

 ¼l½ A (B+C)      ¼n½ ( )CBA +  

30. The operator 







+








− x

dx

d
 x

dx

d
is equivalent to- 

 (A)  x
dx

d 2

2

2









−      (B)  x

dx

d 2

2

2









+− 1    

 (C)  1x
dx

d
x

dx

d 2

2

2









+−−    (D)  x

dx

d
2

dx

d 2

2

2









−−  

 ladkjd 







+








− x

dx

d
 x

dx

d
 ds rqY; gS& 

 ¼v½  x
dx

d 2

2

2









−     ¼c½  x

dx

d 2

2

2









+− 1  

 ¼l½  1x
dx

d
x

dx

d 2

2

2









+−−   ¼n½  x

dx

d
2

dx

d 2

2

2









−−  

31. If the product of two hermitian operators B  ,A ˆˆ  is skew hermitian then- 

 (A) 
+= B A ˆˆ       (B) 

+= B A -1 ˆˆ    

 (C) [ ] 0ˆˆ =B  ,A      (D) { } 0ˆˆ =B  ,A  

 ;fn nks gfeZf’k;u ladkjdksa B  ,A ˆˆ  dk xq.kuQy fodr̀ gfeZf’k;u gS] rks& 

 ¼v½ += B A ˆˆ       ¼c½ += B A -1 ˆˆ  

 ¼l½ [ ] 0ˆˆ =B  ,A      ¼n½ { } 0ˆˆ =B  ,A  
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32. Intrinsic angular momentum attributed to a Dirac particle is- 

 (A) 
2

h
±        (B) h± ,0    

 (C) 0       (D) h 
 fM+jkd d.k dks vkgwr varZfufgr dksf.k; laosx dk eku gS &  

 ¼v½ 
2

h
±        ¼c½ h± ,0  

 ¼l½ 0       ¼n½ h 

33. For a simple harmonic oscillator value of ( ) nx 2n 2)+ if 1ωm === h  is proportional to 

which of the following - 

 (A) 0       (B) ( )2n +    

 (C) 2n1n +⋅+      (D) 1nn +⋅  

 Lkjy vkorhZ nksyd ds fy, ;fn 1ωm === h  gS rks ( ) nx 2n 2)+  dk eku fuEu esa ls 

fdlds lekuqikrh gS\  
 ¼v½ 0       ¼c½ ( )2n +  

 ¼l½ 2n1n +⋅+      ¼n½ 1nn +⋅  
34. In spherical coordinate system ( )φ,θ,rr =

v
, the Dirac delta function ( )21 rrδ

vv
− is - 

 (A) ( ) ( ) ( )212121 φφδθθδrrδ −−−    

 (B) ( ) ( ) ( )2121212
1

φφδθcosθcosδrrδ
r

1
−−−    

 (C) ( ) ( ) ( )212121
21

φφδθcosθcosδrrδ
rr

1
−−−

−
  

 (D) ( ) ( ) ( )212121

1
2

1

φφδθθδrrδ
θcosr

1
−−−  

 Xkksfy; funsZ’k ra= ( )φ,θ,rr =
v

 esa fM+jkd MsYVk Qyu  ( )21 rrδ
vv

−  dk eku gS& 

 ¼v½ ( ) ( ) ( )212121 φφδθθδrrδ −−−        

 ¼c½ ( ) ( ) ( )2121212
1

φφδθcosθcosδrrδ
r

1
−−−  

 ¼l½ ( ) ( ) ( )212121
21

φφδθcosθcosδrrδ
rr

1
−−−

−
      

 ¼n½ ( ) ( ) ( )212121

1
2

1

φφδθθδrrδ
θcosr

1
−−−  
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35. In the time independent perturbation theory of a non-degenerate system the first order 

correction in energy due to perturbation V
)

 is given by the formula- 

 (A) ( ) 0χIλVg =−
)

     (B) 
1
n

0
n V ΨΨ
)

 

 (C) 
0
n

1
n V ΨΨ
)

     (D) 
0
n

0
n V ΨΨ
)

 

 Le; vukfJr m}sx fl)kUr esa vukiHkz"V fudk; ds fy, m}sx V
)
ds dkj.k ÅtkZ esa izFke dksfV 

ds la’kks/ku dk lw= gS& 

 ¼v½ ( ) 0χIλVg =−
)

     ¼c½ 1
n

0
n V ΨΨ
)

 

 ¼l½ 0
n

1
n V ΨΨ
)

     ¼n½ 0
n

0
n V ΨΨ
)

 

36. A material is when cooled below certain temperature, expels any small applied magnetic 

field on the material. What is the nature of the solid in the cooled state - 

 (A) Paramagnet      (B) Diamagnet 

 (C) Ferromagnet     (D) Anti-ferromagnet 

 ,d inkFkZ dks fuf’pr rki ls fups B.Mk djus ij ml ij vkjksfir vYi pqEcdh; {ks= dks 

fu"dkflr djrk gSA 'khry voLFkk esa inkFkZ dh izØfr D;k gS\ 

 ¼v½ vuqpqXcdh;      ¼c½ izfrpqXcdh; 

 ¼l½ ykSgpqXcdh;     ¼n½ izfr&ykSgpqXcdh; 

37. The longest wavelength X-ray that can undergo Bragg diffraction in a crystal for having 

peaks corresponding to the family of planes of spacing d is- 

 (A) 
4

d        (B) 
2

d    

 (C) d        (D) d2  

 Fdlh fØLVy esa fLFkr d varjkyu ds ryksa ds lewg ds laxr Jàxksa dks ozsx foorZu ls izkIr djus 

ds fy, vko’;d X-fdj.kksa dh vf/kdre rjax nSgeZ dk eku gksxk& 

 ¼v½ 
4

d        ¼c½ 
2

d  

 ¼l½ d       ¼n½ d2  
38. The De Haas-von Alphen effect is applied to measure which of the following - 

 (A) Fermi surface     (B) Hall coefficient  

 (C) Phonon dispersion    (D) Electrical conductivity  
 fuEu esa ls fdls ekius es Mh gkl okWu vkYQsu izHkko iz;qDr gksrk gS\ 
 ¼v½ QehZ i`"B      ¼c½ gkWy xq.kkad 
 ¼l½ Qksuksu vfHklj.k     ¼n½ bysDVªhdy pkydrk 
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39. The flux through a superconducting ring is quantized in integral multiples of 
q

cπ2 h . So 

the quantum of flux in BCS superconductors is - 

 (A) 
q

chπ2       (B) 
e2

cπh    

 (C) 
e

cπh       (D) 
e

h  

 fdlh vfrpkydksa oy; esa vfHkokg 
q

cπ2 h  ds iw.kZ xq.kt esa DokaVhdr̀ gSA vr% chlh,l 

vfrpkydksa esa vfHkokg dk Dok.Ve gS& 

 ¼v½ 
q

chπ2       ¼c½ 
e2

cπh  

 ¼l½ 
e

cπh       ¼n½ 
e

h  

40. Zeeman splitting is usually measured in- 

 (A) Hertz      (B) Siemens 

 (C) Lorentz number     (D) Reynold number 

 ft+eku foikVu lkekU;r% ekik tkrk gS&  

 ¼v½ gV~Zt esa      ¼c½ flesal esa 

 ¼l½ ykjsUV~t+ la[;k esa     ¼n½ jsuksYM+ la[;k esa 

41. Spectral term of a state with 1S ,2L == and 2J =  is 

 (A) 3
3 D        (B) 2/3

3D    

 (C) 1
1P        (D) 2

3 D  

 1S ,2L ==  rFkk 2J =  okyh voLFkk dk o.khZ in gS& 

 ¼v½ 3
3 D        ¼c½ 2/3

3D  

 ¼l½ 1
1P        ¼n½ 2

3 D  

42. Role of Brewster windows in He-Ne laser is - 

 (A) the population inversion   (B) to stimulate transition 

 (C) to enhance power     (D) to polarize light 

 He – Ne yst+j esa cz~;qLVj okrk;uksa dh Hkwfedk gS & 

 ¼v½ tula[;k izfrykseu djuk   ¼c½ laØe.k m)hiu djuk 

 ¼l½ 'kfDr c<+uk      ¼n½ izdk’k /kzqfor djuk 
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43. Moment of inertia of Co is 1.46 × 10
-46

 kg - m
2
. Angular velocity in the lowest rotational 

level in rad/s is - 

 (A) 1.02 × 10
9
      (B) 1.02 × 10

10
   

 (C) 1.02 × 10
14

     (D) 1.02 × 10
12

  
 Co dk tM+Ro & vk?kw.kZ 1.46 × 10

-46
  fdxzk&eh2 gSA fuEure ?kw.khZ Lrj esa dksf.k; osx dk eku 

jsfM;u izfr lsd.M esa gSaA 
 ¼v½ 1.02 × 10

9
      ¼c½ 1.02 × 10

10 
 ¼l½ 1.02 × 10

14     ¼n½ 1.02 × 10
12 

44. A photon strikes an electron of mass m that is initially at rest, creating an electron – 

positron pair. The photon is destroyed and the positron and two electrons move off at 

equal speeds along the initial direction of the photon. The energy of the photon was- 

 (A) 4 mc
2
      (B) 3 mc

2
 

 (C) 2 mc
2
      (D) mc

2 
 fojke voLFkk esa fLFkr m nzO;eku ds ,d bysDVªkWu ls Vdjkrs gq, ,d QksVksu] 

bysDVªku&iksftVªkWu ;qxy dk fuekZ.k djrk gSA QksVksu u"V gks tkrk gS vkSj iksftVªkWu rFkk nks 
bysDVªkWu QksVksu dh izkjfEHkd fn’kk esa leku pky ls fNaVd tkrs gSaA QksVksu dh ÅtkZ Fkh& 

 ¼v½ 4 mc
2      ¼c½ 3 mc

2 
 ¼l½ 2 mc

2      ¼n½ mc
2 

45. If the total energy of a particle of mas m is equal to twice its rest energy, then the 

magnitude of the particle’s relativistic momentum- 

 (A) ( )2/mc       (B) mc 2    

 (C) mc 3       (D) mc  
 nzO;eku m okys fdlh d.k dh dqy ÅtkZ mldh fojkekoLLFkk esa ÅtkZ dh nksxquh gS] rks d.k ds 

lkisf{kd laosx dk eku gS& 
 ¼v½ ( )2/mc       ¼c½ mc 2     

 ¼l½ mc 3       ¼n½ mc  

46. The isotope 
11

6 C decays in to 
11

5 B . The emitted particle in the decay process is - 

 (A) proton      (B) positron   

 (C) neutron      (D) electon 
 leLFkkfud 11

6 C  dk 11
5 B  esa {k; gksrk gSA {k; izfØ;k esa mRlftZr d.k gS& 

 ¼v½ izksVksu       ¼c½ iksftVªkWu 
 ¼l½ U;wVªkWu      ¼n½ bysDVªkWu 
47. The energy spectrum of a radioactive source emitting beta radiation is - 

 (A) discrete        

 (B) continuous from zero to infinity  

 (C) continuous from zero to a cutoff energy  

 (D) partly continuous and partly discrete  
 chVk fofdj.k mRlkftZr djus okys jsfM;ks/kehZ lzksr dk o.khZ in gksrk gS&  
 ¼v½ fofoDr      ¼c½ 'kwU; ls vuUr rd lrr 
 ¼l½ 'kwU; ls vard ÅtkZ rd lrr  ¼n½ vkaf’kd lrr ,oa vkaf’kd fofoDr 
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48. A radioactive source is given to a student to find out the half-life. Which of the following 

method should be used by the student? 

 (A) The half-life cannot be measured because the initial concentration of the source is 

not given. 

 (B) Put the source in front of a suitable detector and count the number of photons in one 

hour. 

 (C) Measure mass of the source at different times with a balance having a least count of 

1 mg. Plot these values on a curve and fit it with an exponential decay law. 

 (D) Put the source in front of a suitable detector and count the number of photons in 

definite time interval. Repeat this experiment at different times and note how the 

count changes. 
 v/kZ&vk;q Kkr djus ds fy, ,d jsfM;ks/kehZ lzksr ,d Nk= dks fn;k x;k gSA fuEu esa ls dkSulh 

fof/k dk mi;ksx Nk= dks djuk pkfg;sA  
 ¼v½ pqafd lzksr dh izkjafHkd ek=k miyC/k ugha gSA vr% v/kZ&vk;q ugha Kkr dj ldrs gSaA   
 ¼c½ lzksr dks mi;qDr lalwpd ds lekus j[kdj ,d ?k.Vs esa QksVksu dh la[;k fxurs gSaA 
 ¼l½ 1 fefyxzke vYirekad okyh rjktw ls lzksr dk nzO;eku fofHkUu le;ksa ij ekirs gSaA bu 

ekuksa ls vafdr oØ ij pj|krkadh {k; fu;e lqlfTtr djrs gSaA   
 ¼n½ lzksr dks mi;qDr lalqpd ds lkeus j[kdj fuf’pr le;kUrjky esa QksVksu dh la[;k Kkr 

djrs gSaA iz;ksx dh fofHkUu le; ij nksgjk djds la[;k esa ifjoZru dks uksV djrs gSaA 
49. Which of the following decay scheme is allowed in gamma – decay - 

 (A) 
−+ →13       (B) 

−+ →12    

 (C) 
++ →12       (D) 

−− →12  
 Xkek&{k; esa dkSulh {k; fo/kk vuqer gS &  

 ¼v½ −+ →13       ¼c½ −+ →12  

 ¼l½ ++ →12       ¼n½ −− →12  

50. Which interaction is related to the 
±W,Z0

intermediate bosons? 

 (A) Electromagnetic     (B) Gravitational  

 (C) Strong      (D) Weak 

 dkSulh vU;ksU; fØ;k  ±W,Z0  e/;LFk ckslksu ls lacaf/kr gS\ 

 ¼v½ fo|qr&pqEcdh; fØ;k    ¼c½ xq:Roh; 
 ¼l½ rhoz       ¼n½ {kh.k 
 

 
  

 


