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1. In central force motion magnitude

depends on :

(A) Mass

(B) Center

(C) Origin

(D) All of the above

2. Kepler third law that states that :

(A) 2 3T a

(B) 3 2T a

(C) 2 3/2T a
(D) None of the above

3. The number of independent variable for

a free particle in space are :

(A) N

(B) 2N

(C) 3N

(D) Zero

4. The number of coordinates required to

describe the motion of particle at any

time, are called :

(A) Phase coordinates

(B) Space coordinates

(C) Generalised coordinates

(D) Polar coordinates

5. Scleronomic and Rheonomic are the

type of______ constraint.

(A) Non-holonomic

(B) Holonomic

(C) Both (A) and (B)

(D) None of the above

1. dsUnzh; cy esa xfr dk ifjek.k fdl ij

fuHkZj djrk gS\

(A) nzO;eku

(B) dsUnz

(C) ewy

(D) mijksDr lHkh

2. dsIyj dk rhljk fu;e gS %

(A) 2 3T a
(B) 3 2T a

(C) 2 3/2T a

(D) mijksDr esa ls dksbZ ugha

3. Lisl esa eqDr d.k ds fy, Lora= pj dh

la[;k gS %

(A) N

(B) 2N

(C) 3N

(D) 'kwU;

4. fdlh Hkh le; d.k dh xfr dk o.kZu djus

ds fy, vko';d funZs'kksa dh la[;k dgykrh

gS %

(A) izkoLFkk funZs'kkad

(B) lef"V funZs'kkad

(C) lkekU;hÑr funZs'kkad

(D) /kzqoh; funZs'kkad

5. LDysjksukWfed vkSj fj;ksukWfed_____ izfrca/k

ds izdkj gSaA

(A) vgksyksukWfed

(B) gksyksukWfed

(C) nksuksa (A) vkSj (B)

(D) mijksDr esa ls dksbZ ugha
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6. Work done by external force in N-

particle system is known as :

(A) Work

(B) Total work

(C) Virtual work

(D) None of the above

7. Holonomic constraints are known as :

(A) Differentiable constraints

(B) Integrable constraint

(C) Partially integrable constraints

(D) Non-integrable constraints

8. For what type of equilibrium principle

of virtual work is applicable?

(A) Static equilibrium

(B) Dynamic equilibrium

(C) Both (A) and (B)

(D) None of the above

9. The Lagrangian function is defined by:

(A) L F V 

(B) L T V 

(C) L T V 

(D) L F V 
10. The hours hand of clock has how many

degree of freedom?

(A) 1 (B) 2

(C) 5 (D) 6

11. In Lagrange’s equation virtual

displacement does not involve :

(A) Space

(B) Time

(C) N-number of particle

(D) None of the above

6. N d.k dh iz.kkyh esa cká cy }kjk fd;s x;s
dk;Z dks _____ ds :i esa tkuk tkrk gSA
(A) dk;Z
(B) dqy dk;Z
(C) dfYir dk;Z
(D) mijksDr esa ls dksbZ ugha

7. gksyksukWfed izfrca/kksa dks fuEu esa ls fdl :i
esa tkuk tkrk gS\
(A) vodyuh; izfrca/k
(B) lekdyuh; izfrca/k
(C) vkaf'kd :i ls iw.kkZad izfrca/k
(D) viw.kkZad izfrca/k

8. dfYir dk;Z dk fl)kUr fdl izdkj ds lkE;
ds fy, ykxw gksrk gS\
(A) fLFkj lkE;
(B) vfLFkj lkE;
(C) nksuksa (A) vkSj (B)

(D) mijksDr esa ls dksbZ ugha
9. ySxzsaft;u Qyu _____ }kjk ifjHkkf"kr fd;k

x;k gSA
(A) L F V 
(B) L T V 
(C) L T V 
(D) L F V 

10. ?kM+h ds ?kaVs dh lwbZ esa fdrus dksfV dh
Lora=rk gksrh gS\

(A) 1 (B) 2

(C) 5 (D) 6

11. ykxzsat ds lehdj.k esa vkHkklh foLFkkiu fufgr
ugha gS %

(A) Lisl

(B) le;

(C) d.k dh N la[;k

(D) mijksDr esa ls dksbZ ugha
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12. A possible Lagrangian for a free

particle is :

(A) 2 2L q q 
(B) 2L q qq  
(C) 2L q q 

(D)
2

2

1
L q

q
 

13. The shortest distance between two

points in plane is :

(A) Circular

(B) Hyperbolic

(C) Parabolic

(D) Straight line

14. Abstract methods were developed

leading to the reformulations of

classical mechanics :

(A) Lagrangian mechanics

(B) Hamiltonian mechanics

(C) Quantum mechanics

(D) Both (A) and (B)

15. The angle flies off for a particle

moving on spherical surface is :

(A)  1
c

3cos 2
 

(B)  1
c

3sin 2
 

(C)  1
c

2cos 3
 

(D)  1
c

2sin 3
 

16. If force acting on a particle are

conservative, then :

(A) T V 0 
(B) L T 0 

(C) T V constant 

(D) L T constant 

12. ,d eqDr d.k ds fy, ,d laHkkfor ySxzsaft;u
gS %
(A) 2 2L q q 
(B) 2L q qq  
(C) 2L q q 

(D)
2

2

1
L q

q
 

13. lery esa nks fcUnqvksa ds chp dh U;wure nwjh
_____ gksrh gSA
(A) oÙ̀kh;
(B) vfrijoyf;d
(C) ijoyf;d
(D) ljy js[kk

14. fpjlEer ;kaf=dh ds lq/kkjksa ds fy, lkj
fof/k;ksa dk fodkl fd;k x;k %

(A) ySxzsaft;u ;kaf=dh

(B) gSfeYVksfu;u ;kaf=dh

(C) DokaVe ;kaf=dh

(D) nksuksa (A) vkSj (B)

15. xksykdkj ij xfr djus okys d.k ds fy,
mUu;u dks.k lrg _____ gSA

(A)  1
c

3cos 2
 

(B)  1
c

3sin 2
 

(C)  1
c

2cos 3
 

(D)  1
c

2sin 3
 

16. ;fn fdlh d.k ij dk;Zjr cy laj{kh gS]
rks %
(A) T V 0 
(B) L T 0 

(C) T V   fu;rkad

(D) L T  fu;rkad
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17. Hamiltonian H is defined as :

(A) The total energy of the system

(B) The difference in energy of the

system

(C) The product of energy of the

system

(D) All of the above

18. Total virtual work done on N-particle

system is :

(A) Zero

(B) Maximum

(C) Minimum

(D) None of the above

19. The Hamiltonian can be constructed

from the Lagrangian using the formula:

(A) H pi qi L  

(B) H pi qi L 
(C) H pi × qi

(D)
L

H
t





20. The average energy of a harmonic

oscillator in 3-dimension is :

(A) kT

(B) 3 kT

(C) 3/2 kT

(D) None of the above

21. Phase space is a :

(A) 3-dimensional space

(B) 4-dimensional space

(C) 5-dimensional space

(D) 6-dimensional space

17. gSfeYVksfu;u H dks bl izdkj ifjHkkf"kr fd;k

tkrk gS %

(A) fudk; dh dqy ÅtkZ

(B) fudk; dh ÅtkZ esa varj

(C) fudk; dh ÅtkZ dk xq.kuQy

(D) mijksDr lHkh

18. N d.k iz.kkyh ij fd;k x;k dqy dfYir

dk;Z gS %

(A) 'kwU;

(B) vf/kdre

(C) fuEure

(D) mijksDr esa ls dksbZ ugha

19. ySxzsaft;u ls gSfeYVksfu;u dk fuekZ.k lw= dk

mi;ksx djds fd;k tk ldrk gS %

(A) H pi qi L  

(B) H pi qi L 
(C) H pi × qi

(D)
L

H
t





20. 3 vk;ke esa ,d ljy vkorhZ nksyd dh

vkSlr ÅtkZ gS %

(A) kT

(B) 3 kT

(C) 3/2 kT

(D) mijksDr esa ls dksbZ ugha

21. izkoLFkk lef"V ,d _____ gSA

(A) 3 vk;keh LFkku

(B) 4 vk;keh LFkku

(C) 5 vk;keh LFkku

(D) 6 vk;keh LFkku
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22. The relation between the statistical

entropy and thermodynamic entropy is

given by :

(A)
k

T
 

(B) kT 

(C)
T

k
 

(D) 2kT 
23. Thermodynamic probability of a

macrostate is :

(A) Number of particles

(B) Number of cells

(C) Number of systems

(D) Number of accessible

microstates

24. Phase space is divided into :

(A) groups

(B) subgroups

(C) sets

(D) cells

25. Number of cells in 2f dimensional

phase space is :

(A) 2f

(B) f

(C) 6f

(D)
dxdydz dpxdpydpz

hf
 

26.  Boltzmann’s relation between entropy

(S) and probability    is :

(A) S k 
(B) S kloge 
(C) klogeS
(D) S k / loge 

22. lkaf[;dh; ,UVªkWih vkSj Å"ekxfrdh ,UVªkWih

ds e/; lEcU/k fuEu esa ls fdlds }kjk fd;k

x;k gS\

(A)
k

T
 

(B) kT 

(C)
T

k
 

(D) 2kT 
23. ,d LFkwy voLFkk dh Å"ekxfrdh izkf;drk

gS %

(A) d.kksa dh la[;k

(B) dksf"Bdkvksa dh la[;k

(C) fudk;ksa dh la[;k

(D) vfHkxE; lw{e voLFkkvksa dh la[;k
24. dyk vkdk'k dks foHkkftr fd;k tkrk gS %

(A) lewgksa esa
(B) milewgksa esa
(C) leqPp;ksa esa
(D) dksf"Bdkvksa esa

25. foeh; 2f dyk vkdk'k esa dksf"Bdkvksa dh
la[;k gS %
(A) 2f

(B) f

(C) 6f

(D)
dxdydz dpxdpydpz

hf
 

26. ,UVªkWih (S) rFkk izkf;drk    ds chp
cksYV~teku dk lEcU/k gS %
(A) S k 
(B) S kloge 
(C) klogeS
(D) S k / loge 
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27. The dimensions of Boltzmann’s

constant are same as of :

(A) energy

(B) force/time

(C) energy – time-1

(D) energy – temperature-1

28. -parameter is :

(A)
E






(B) log e
E






(C)
1

loge
E



(D) None of the above

29. Partition function is :

(A)
i

i

gi e

(B)
i

i

gi e

(C)
i 1

i

gi e 

(D) i 1
i

gi
 

e 

30. Fermions have a spin value :

(A) Zero

(B)
1

2

(C) 1

(D) None of the above

31. Which statistics do photons obey?

(A) M.B.

(B) B.E.

(C) F.D.

(D) Any one of these

27. cksYV~teku fu;rkad dh foek;sa fdlds leku
gSa\
(A) ÅtkZ
(B) cy@le;
(C) ÅtkZ & le;-1

(D) ÅtkZ & rki-1

28. -iSjkehVj gS %

(A)
E






(B) log e
E






(C)
1

loge
E



(D) mijksDr esa ls dksbZ ugha

29. laforj.k Qyu gS %

(A)
i

i

gi e

(B)
i

i

gi e

(C)
i 1

i

gi e 

(D) i 1
i

gi
 

e 

30. QfeZvkWu ds pØ.k eku gSa %
(A) 'kwU;

(B)
1

2

(C) 1

(D) mijksDr esa ls dksbZ ugha
31. dkSu&lh lkaf[;dh dk Qyu QksVkWu ds }kjk

fd;k tkrk gS\
(A) M.B.

(B) B.E.

(C) F.D.

(D) buesa ls dksbZ ,d
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32. Bose-Einstein distribution law is :

(A) i 1

gi
ni

e 

(B) i 1

gi
ni

e 

(C) ni gi

(D) i

gi
ni

e

33. Quantum statistics changes into

classical statistics if :

(A)
gi

1
ni

 (B)
gi

1
ni



(C)
gi

1
ni
 (D)

gi
0

ni


34. The average energy of an electron in

free electron gas is :

(A) F

1
E

3
(B) F

2
E

5

(C) F

3
E

5
(D) F

4
E

5

35. Planck’s relation law can be obtained

from :

(A) Bose-Einstein statistics

(B) Fermi-Dirac statistics

(C) Maxwell-Boltzmann statistics

(D) All of the above

36. What will be the Lagrangian for

oscillations of spring mass system?

(A) 2 21 1
mx kx

2 2


(B) 2 21 1
mx kx

2 2


(C) 2 21 1
mx kx

2 2


(D) 2 21 1
mx k x

2 2


32. cksl&vkbULVhu forj.k fu;e gS %

(A) i 1

gi
ni

e 

(B) i 1

gi
ni

e 

(C) ni gi

(D) i

gi
ni

e

33. DokaVe lkaf[;dh] fpjlEer lkaf[;dh esa

ifjorZu gks ldrk gS ;fn %

(A)
gi

1
ni

 (B)
gi

1
ni



(C)
gi

1
ni
 (D)

gi
0

ni


34. eqDr bysDVªku xSl esa ,d bysDVªku dh vkSlr

ÅtkZ gksrh gS %

(A) F

1
E

3
(B) F

2
E

5

(C) F

3
E

5
(D) F

4
E

5

35. Iykad fofdj.k fu;e fdlls izkIr fd;k tk
ldrk gS\
(A) cksl&vkbULVhu lkaf[;dh
(B) QehZ&fMjkd lkaf[;dh
(C) eSDlosy&cksYV~teku lkaf[;dh
(D) mijksDr lHkh

36. fLizax nzO;eku iz.kkyh ds nksyuksa ds fy, ySxzsaft;u
D;k gksxk\

(A) 2 21 1
mx kx

2 2


(B) 2 21 1
mx kx

2 2


(C) 2 21 1
mx kx

2 2


(D) 2 21 1
mx k x

2 2

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37. The Lagrangian equation of motion

are_____ order differential equations.

(A) first (B) second

(C) zero (D) fourth

38. _______constraints are independent
from time.
(A) Holonomic
(B) Non-holonomic

(C) Scleronomous

(D) Rheonomous

39. The Lagrange’s equation of motion for

a system is equivalent to_______

equations of motion.

(A) Newton’s

(B) Laplace’s

(C) Maxwell’s

(D) Position vector’s

40. The Lagrange’s equation of motion is

given by :

(A)
L L

0
t qj qj

   
     

(B)
L L

0
t qj qj

   
     

(C)
L L

0
t qj qj

   
     

(D) None of the above

41. The force which is always directed

towards or away from a certain point

is called :

(A) Spring force

(B) Electrostatic force

(C) Pseudo force

(D) Central force

37. xfr ds ySxzsaft;u lehdj.k _____ dksfV

vodyu lehdj.k gSA

(A) izFke (B) f}rh;

(C) 'kwU; (D) prqFkZ

38. _______izfrca/k le; ls Lora= gSA

(A) gksyksukWfed

(B) vgksyksukWfed

(C) LDysjksukel

(D) fj;ksukel

39. ,d iz.kkyh ds fy, ySxzsat ds xfr ds lehdj.k

_____ xfr ds lehdj.kksa ds cjkcj gSaA

(A) U;wVu ds

(B) ykIykl ds

(C) eSDlosy ds

(D) fLFkfr lfn'k ds

40. ySxsazt dh xfr dk lehdj.k fuEu izdkj fn;k

x;k gS %

(A)
L L

0
t qj qj

   
     

(B)
L L

0
t qj qj

   
     

(C)
L L

0
t qj qj

   
     

(D) mijksDr esa ls dksbZ ugha

41. og cy tks lnSo ,d fuf'pr fcUnq dh vksj

;k mlls nwj gksrk gS mls _____ dgrs gSaA

(A) fLizax cy

(B) fLFkj oS|qr cy

(C) Nn~e cy

(D) dsUnzh; cy
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42. -space associated with a :

(A) Whole system

(B) Molecule

(C) Single molecule

(D) All of the above

43. The number of most probable

microstates for a system having odd

number of particles is :

(A) 1

(B) 2

(C) 3

(D) 4

44. Number of microstates in a macrostate

may be :

(A) Equal

(B) Greater or equal

(C) Less or equal

(D) Greater

45. The minimum volume of phase cell in

phase space is :

(A) h

(B) h2

(C) h3

(D) None of the above

46. Rayleigh-Jeans law is :

(A) 4

8 kT
E






(B) 4

4 kT
E






(C)
2

4

8 kT
E






(D)
2

4

8 E kT
E






42. -lef"V ,d _____ls lEcfU/kr gSA

(A) lEiw.kZ iz.kkyh

(B) v.kq

(C) ,dy v.kq

(D) mijksDr lHkh

43. fo"ke la[;k esa d.kksa okys fudk; ds fy,

lcls izkf;d lw{e voLFkkvksa dh la[;k gS %

(A) 1

(B) 2

(C) 3

(D) 4

44. ,d LFkwy voLFkk esa lw{e voLFkk dh la[;k

gks ldrh gS %

(A) cjkcj

(B) cM+k ;k cjkcj

(C) NksVk ;k cjkcj

(D) cM+k

45. izkoLFkk lef"V esa izkoLFkk dksf"Bdk dk U;wure

vk;ru gS %

(A) h

(B) h2

(C) h3

(D) mijksDr esa ls dksbZ ugha

46. jsys&thUl fu;e gS %

(A) 4

8 kT
E






(B) 4

4 kT
E






(C)
2

4

8 kT
E






(D)
2

4

8 E kT
E





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47. Wien’s law is :

(A) 5E T  

(B)   5

max
E T 

(C) 5

E
0

T
 

(D)
2

5

E
constant

T
 

48. The energy E of a photon is specified

as :

(A)
hc

E 


(B) 2

hc
E 



(C) E h 

(D) Both (A) and (C)

49. Wien’s law for Blackbody radiation is:

(A) max

1

T
 

(B) max 2

1

T
 

(C) max 2

0.0029mk

T
 

(D) None of the above

50. The example of Bose-Einstein

distribution law is :

(A) Boson

(B) -particle

(C) Electron

(D) Photon

47. ohu dk fu;e gS %

(A) 5E T  

(B)   5

max
E T 

(C) 5

E
0

T
 

(D)
2

5

E

T
  fu;rkad

48. ,d QksVku dh ÅtkZ E dks fuEu izdkj fufnZ"V

fd;k tkrk gS %

(A)
hc

E 


(B) 2

hc
E 



(C) E h 

(D) nksuksa (A) vkSj (C)

49. Ñf"Bdk fofdj.k ds fy, ohu dk fu;e gS %

(A) max

1

T
 

(B) max 2

1

T
 

(C) max 2

0.0029mk

T
 

(D) mijksDr esa ls dksbZ ugha

50. cksl&vkbaLVhu forj.k dk mnkgj.k gS %

(A) ckslku

(B) -d.k

(C) bysDVªkWu

(D) QksVku
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51. Lagrangian function is :

(A)      L q,q, t T q,q, t V q, t  

(B)    L q,q, t T q,q, t 

(C)    V q,q T q,q 

(D) None of the above

52. Statistical mechanics is based on the

concept of :

(A) Phase space

(B) Hamiltonian space

(C) Perturbation theory

(D) None of the above

53.  -space is not similar as :

(A) -space

(B) Momentum space

(C) Position space

(D) None of the above

54. Number of phase cells in momentum

interval p p dp   is :

(A)  
2 2

3

u p v dp
g p dp

ho

 


(B)  
2

3

u p v dp
g p dp

ho

 


(C)   3g p dp ho

(D) None of the above

55. A huge collection of similar

macroscopic systems that are allowed

to interact are termed as :

(A) Ensemble

(B) Ergodicity

(C) Liouville’s Law

(D) None of the above

51. ySxszaft;u Qyu gS %

(A)      L q,q, t T q,q, t V q, t  

(B)    L q,q, t T q,q, t 

(C)    V q,q T q,q 

(D) mijksDr esa ls dksbZ ugha

52. lkaf[;dh; ;kaf=dh fdl vo/kkj.kk ij

vk/kkfjr gS\

(A) izkoLFkk lef"V

(B) gSfeYVksfu;u Lisl

(C) fo{kksHk fl)kar

(D) mijksDr esa ls dksbZ ugha

53.  -lef"V leku ugha gksrh gS %

(A) -lef"V ds

(B) laosx lef"V ds

(C) LFkku lef"V ds

(D) mijksDr esa ls dksbZ ugha

54. laosx varjky esa izkoLFkk dks"Bksa dh la[;k

p p dp   gS :

(A)  
2 2

3

u p v dp
g p dp

ho

 


(B)  
2

3

u p v dp
g p dp

ho

 


(C)   3g p dp ho

(D) mijksDr esa ls dksbZ ugha

55. leku LFkwyn'khZ; iz.kkfy;ksa dk ,d fo'kky

laxzg ftls vkil esa fØ;k djus dh vuqefr

nh tkrh gS mls _____dgrs gSaA

(A) ,UlsEcy

(B) ,xkZsfMflVh

(C) fymfoys dk fu;e

(D) mijksDr esa ls dksbZ ugha
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56. Microcanonical ensemble is related to :

(A) Size to the system

(B) The number of particles in

system

(C) Thermal equilibrium of system

(D) Freedom of the system

57. The probability of occurrence of two

independent events is equal to their :

(A) Sum         (B)     Difference

(C) Product       (D)    Ratio

58. Maxwell-Boltzmann statistics cannot

be applied to :

(A) Atoms             (B)      Molecule

(C) Photons (D) Lattice

59. Fermi-Dirac distribution function is

represented as :

(A)    F /kT 1

1
f

e   

(B)    F 1

1
f

e   

(C)   kT 1

1
f

e  

(D) None of the above

60. Fermi Temperature  FT  is :

(A) F
F

k
T

E
 (B)    F

F

E
T

k


(C) F
F 2

E
T

k
          (D)    F

F 2

E
T

RT



61. The Fermi energy is given by :

(A)
2/32h 3n

uf
2m 8 v

    

(B)
2/32

2

h 3n
u

2m 8 v
    

(C)
1/22h 3n

u
2m 8 v

    
(D) None of the above

56. ekbØksdSuksfudy ,UlsEcy fuEu esa fdlls
lEcfU/kr gS\
(A) fudk; dk vkdkj
(B) fudk; esa d.kksa dh la[;k
(C) fudk; dk rkih; lkE;
(D) fudk; dh Lora=rk

57. nks  Lora= ?kVukvksa ds ?kfVr gksus dh izkf;drk
muds _____ ds cjkcj gksrh gSA
(A) ;ksx (B) varj
(C) xq.kuQy (D) vuqikr

58. eSDlosy&cksYV~teku lkaf[;dh _____ij ykxw
ugha gksrk gSA
(A) ijek.kq (B) v.kq
(C) QksVkWu (D) tkyd

59. QehZ&fMjkd forj.k Qyu dks n'kkZ;k x;k

gS %

(A)    F /kT 1

1
f

e   

(B)    F 1

1
f

e   

(C)   kT 1

1
f

e  

(D) mijksDr esa ls dksbZ ugha

60. QehZ rkieku  FT  gS %

(A) F
F

k
T

E
 (B)    F

F

E
T

k


(C) F
F 2

E
T

k
          (D)    F

F 2

E
T

RT



61. QehZ ÅtkZ fuEu izdkj nh xbZ gS %

(A)
2/32h 3n

uf
2m 8 v

    

(B)
2/32

2

h 3n
u

2m 8 v
    

(C)
1/22h 3n

u
2m 8 v

    
(D) mijksDr esa ls dksbZ ugha
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62. Lagrange’s equation for a conservative

system is represented as :

(A)
J J

d T L
0

dt q q

  
     

(B) 2
J J

d T L
0

dt q q

  
     

(C)
2

J J

d T
0

dt q q

  
     

(D) None of the above

63. The general form of the Hamiltonian

is given by :

(A)
i

H qi pi 0  

(B)
i

H qi pi L  

(C)
i

H qi pi L  

(D) None of the above

64. The Hamilton principle for

conservative system is :

(A)
1

0

t

t
Ldt 0 

(B)
0

1

t

t
Ldt 0 

(C)
2

1

t 2

t
L dt 1 

(D) None of the above

65. Lagrangian mechanics it works on :

(A) Cartesian coordinates

(B) Position vector

(C) Potential energy

(D) None of the above

62. ,d laj{kh iz.kkyh ds fy, ySxsazt ds lehdj.k

dks fuEu izdkj n'kkZ;k x;k gS %

(A)
J J

d T L
0

dt q q

  
     

(B) 2
J J

d T L
0

dt q q

  
     

(C)
2

J J

d T
0

dt q q

  
     

(D) mijksDr esa ls dksbZ ugha

63. gSfeYVksfu;u dk lkekU; :i fuEu izdkj

fn;k tkrk gS %

(A)
i

H qi pi 0  

(B)
i

H qi pi L  

(C)
i

H qi pi L  

(D) mijksDr esa ls dksbZ ugha

64. laj{kh iz.kkyh ds fy, gSfeYVu dk fl)kUr

gS %

(A)
1

0

t

t
Ldt 0 

(B)
0

1

t

t
Ldt 0 

(C)
2

1

t 2

t
L dt 1 

(D) mijksDr esa ls dksbZ ugha

65. ySxzsaft;u ;kaf=dh dk;Z djrk gS %

(A) dkVhZ; funZs'kkad

(B) fLFkj lfn'k

(C) fLFkfrt ÅtkZ

(D) mijksDr esa ls dksbZ ugha



B010501T-A/100 (  16  )

66. For a Fermionic gas, the density of

states g(E) is given by :

(A)   2
3

1
g E 8 v 2mE

h
 

(B)   m3

1
g E 8 v 2mE

h
 

(C)   3

1
g E 8 vdE

h
 

(D) None of the above

67. The number density of free electrons

is given by :

(A)
N

n
V



(B)
n

V
E



(C)
2N

V
V



(D) None of the above

68. Photon energy in terms of angular

velocity :

(A) 2

hc
E 



(B)
h

E





(C)
2hc

E 


(D) None of the above

69. The translation kinetic energy of a

molecule is given by :

(A)
1

E kT
2



(B) 2 2 21 1 1
E mx my mz

2 2 2
    

(C) 21
E mx

2
 

(D) 2 21 1
E mx my

2 2
  

66. QehZvkfud xSl ds fy,] voLFkkvksa dk ?kuRo

g(E) }kjk fn;k tkrk gS %

(A)   2
3

1
g E 8 v 2mE

h
 

(B)   m3

1
g E 8 v 2mE

h
 

(C)   3

1
g E 8 vdE

h
 

(D) mijksDr esa ls dksbZ ugha

67. eqDr bysDVªkWuksa dk la[;k ?kuRo fuEu }kjk

fn;k tkrk gS %

(A)
N

n
V



(B)
n

V
E



(C)
2N

V
V



(D) mijksDr esa ls dksbZ ugha

68. dks.kh; osx ds lUnHkZ esa QksVkWu ÅtkZ gS %

(A) 2

hc
E 



(B)
h

E





(C)
2hc

E 


(D) mijksDr esa ls dksbZ ugha

69. ,d v.kq dh LFkkukarj.k xfrt ÅtkZ fuEu

izdkj nh x;h gS %

(A)
1

E kT
2



(B) 2 2 21 1 1
E mx my mz

2 2 2
    

(C) 21
E mx

2
 

(D) 2 21 1
E mx my

2 2
  
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70. The distribution that governs the
probabilities of different states in this
ensemble :
(A) Grand Canonical Ensemble
(B) Canonical Ensemble
(C) Maxwell’s Law
(D) None of the above

71. In Lagrange’s equation if there are N
number of particles then the
generalised coordinates are :
(A) n N K 
(B) n 3N K 
(C) n 3N
(D) n 3n K 

72. The potential energy and the Lagrangian
function of a conservative system are

time independent :

(A)     2L q,q T q,q V  
(B)      L q,q T q,q V q  

for conservative system

(C)  L q,q L T 
(D)  L q,q L T 

73. The Laplace-Runge-Lenz vector is

defined as :

(A) 2 r
A p L k

r
  



(B) 2 r
A pL k

r
 



(C)
r

A p L k
r

  


(D) None of the above

74. When a particle approaches a centre
of force, it will :
(A) Attracted
(B) Repelled
(C) Either be attracted or repelled

(D) Neither attracted nor repelled

70. ml forj.k ds :i esa ifjHkkf"kr fd;k tkrk
gS tks fofHkUu voLFkkvksa dh izkf;drk dks
fu;af=r djrk gS %
(A) xzSaM dSuksfudy ,UlsEcy
(B) dSuksfudy ,UlsEcy
(C) eSDlosy dk fu;e
(D) mijksDr esa ls dksbZ ugha

71. ySxzsat ds lehdj.k esa ;fn N d.kksa dh la[;k
gS] rks lkekU;hÑr funZs'kkad gS %

(A) n N K 

(B) n 3N K 

(C) n 3N

(D) n 3n K 
72. laj{kh iz.kkyh dh fLFkfrt ÅtkZ vkSj ySxzsaft;u

Qyu le; ls Lora= gksrs gSa %

(A)     2L q,q T q,q V  

(B)      L q,q T q,q V q  

laj{kh iz.kkyh ds fy,

(C)  L q,q L T 

(D)  L q,q L T 
73. ykIykl&jat&ysUt lfn'k ifjHkkf"kr djrk gS%

(A) 2 r
A p L k

r
  



(B) 2 r
A pL k

r
 



(C)
r

A p L k
r

  


(D) mijksDr esa ls dksbZ ugha
74. tc dksbZ d.k cy ds dsUnz ds fudV igq¡prk

gS] rc og gksxk %
(A) vkdf"kZr
(B) fodf"kZr
(C) ;k rks vkdf"kZr gks ;k fodf"kZr gks
(D) u rks vkdf"kZr vkSj u gh fodf"kZr
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75. The particle contains three space

coordinates such as x, y, z and the

momentum coordinate px, py, pz hence

the particle have position momentum

coordinate pairs :

(A)  
1

2 2 2 2E p x p y p z


  

(B)
2 2 2px p y p z

E
2m 2m m

  

(C)
2 2 2p x p y p z

E
2m m 2m

  

(D)
2 2 2p x p y p z

E
2m 2m 2m

  

76. Reduce mass is given by :

(A)
1 2

1 2

m m

m m
 



(B)
1

1 2

m

m m
 



(C)
2

1 2

m

m m
 


(D) None of the above

77. Expression for number of Accessible

Microstates :

(A)
N

n r r

(B)
r

n n r

(C)
n r

n r
(D) None of the above

78. The limitation of  Maxwell-Boltzmann

statistics are as follows :

(A) It is only valid for classical

limit

(B) It is well applicable in an ideal

gas

(C) Both (A) and (B)

(D) None of the above

75. d.k esa rhu LFkkfud funZs'kkad tSls x, y, z

gksrs gSa d.k dk laosx funZs'kkad px, py, pz gS
blfy, fLFkfr&laosx funZs'kkad ;qXe gS %

(A)  
1

2 2 2 2E p x p y p z


  

(B)
2 2 2px p y p z

E
2m 2m m

  

(C)
2 2 2p x p y p z

E
2m m 2m

  

(D)
2 2 2p x p y p z

E
2m 2m 2m

  

76. lekuhr nzO;eku fuEu izdkj fn;k tkrk gS %

(A)
1 2

1 2

m m

m m
 



(B)
1

1 2

m

m m
 



(C)
2

1 2

m

m m
 



(D) mijksDr esa ls dksbZ ugha
77. vfHkxE; lw{e voLFkkvksa dh la[;k ds fy,

O;atd %

(A)
N

n r r

(B)
r

n n r

(C)
n r

n r
(D) mijksDr esa ls dksbZ ugha

78. eSDlosy&cksYV~teku lkaf[;dh dh lhek,¡ fuEu
izdkj gS %
(A) ;g dsoy fpjlEer lhek esa ekU;

gS
(B) ;g ,d vkn'kZ xSl esa vPNh rjg ls

ykxw gksrk gS
(C) nksuksa (A) vkSj (B)

(D) mijksDr esa ls dksbZ ugha
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79. These particles are known as Bosons :

(A) -particle photons

(B) Phonon

(C) -mesons

(D) Both (A) and (C)

80. The relation between partition function

and thermodynamic potentials are :

(A)
E

S kN log Z
T

 

(B)
N

E 3kT
2



(C)
3

S kN log Z NK
2

 

(D) None of the above

81. Law of equipartition energy is :

(A)
3

kT
2

(B)
1

kT
2

(C)
5

kT
2

(D) None of the above

82. A shorter wave length in Wein’s law is

represented by :

(A)
2hc

1
kT




(B)
hc

1
kT




(C)
hc

1
kT




(D) None of the above

83. There are some loose electrons in

metals atoms which are called :

(A) Free electron

(B) Positive ion

(C) Free electron volt

(D) None of the above

79. bu d.kksa dks ckslku ds :i esa tkuk tkrk gS%
(A) -d.k QksVkWu
(B) QksukWu
(C) -eslkWu
(D) nksuksa (A) vkSj (C)

80. foHkktu Qyu rFkk Å"ekxfrdh foHko ds
chp lEcU/k gS %

(A)
E

S kN log Z
T

 

(B)
N

E 3kT
2



(C)
3

S kN log Z NK
2

 

(D) mijksDr esa ls dksbZ ugha
81. ÅtkZ ds lefoHkktu dk fu;e gS %

(A)
3

kT
2

(B)
1

kT
2

(C)
5

kT
2

(D) mijksDr esa ls dksbZ ugha
82. NksVh rjaxnS?;Z ohu dk fu;e esa iznf'kZr djrs

gSa %

(A)
2hc

1
kT




(B)
hc

1
kT




(C)
hc

1
kT




(D) mijksDr esa ls dksbZ ugha
83. oLrqvksa ds ijek.kqvksa esa dqN f'kfFky bysDVªkWu

gksrs gSa ftUgsa _______dgrs gSaA
(A) eqDr bysDVªkWu
(B) /kukRed vk;u
(C) eqDr bysDVªkWu oksYV
(D) mijksDr esa ls dksbZ ugha
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84. The duplicity or degeneracy of each

quantum state for photon is :

(A) 1 (B) 2

(C) 3 (D) 4

85. The central force on a point may be

represented by :

(A)
r

F ma
r




(B)   2F F r r


(C)   ˆF F r r


(D) None of the above
86. Each parcel in the Lagrangian

formulation is tagged using :
(A) Time dependent vector
(B) Time independent position

vector
(C) Time dependent velocity vector
(D) Time independent velocity

vector
87. If q is a cyclic coordinate in

Lagrangian i.e. J
q   does not appear in L

then we have :

(A) J

L
p 0

qi


   or J

p  a constant

(B) J

L
p 0

qi


 

  or J
p  a constant

(C)
2

J

L
p 0

qi


 

 

(D) None of the above

88. K.E. of harmonic oscillator is given

as :

(A)     2 21
mx T

2


(B)     2 21
my T

2


(C)     21
T mx

2


(D) None of the above

84. QksVkuksa ds fy, izR;sd DokaVe voLFkk dh
}S/krk ;k viHkz"V gS %
(A) 1 (B) 2

(C) 3 (D) 4

85. dsUnzh; cy ,d fcUnq ij n'kkZ;k tk ldrk
gS %

(A)
r

F ma
r




(B)   2F F r r


(C)   ˆF F r r


(D) mijksDr esa ls dksbZ ugha
86. ySxsazft;u lwphdj.k esa izR;sd [k.M dk mi;ksx

djds fpfUgr fd;k x;k gS %

(A) dkykfJr lfn'k

(B) dky Lora= fLFkfr lfn'k

(C) dkykfJr osx lfn'k

(D) dky Lora= osx lfn'k
87. ;fn q ySxzsaft;u esa ,d pØh; funZs'kkad gS

vFkkZr~ J
q   L esa mRiUu ugha gksrk rc gesa

Kkr gS %

(A) J

L
p 0

qi


   vFkok J

p  a fu;rkad

(B) J

L
p 0

qi


 

  vFkok J
p  a fu;rkad

(C)
2

J

L
p 0

qi


 

 

(D) mijksDr esa ls dksbZ ugha
88. vkorhZ nksyd dh xfrt ÅtkZ fuEu :i esa nh

x;h %

(A) 2 21
mx T

2


(B) 2 21
my T

2


(C) 21
T mx

2


(D) mijksDr esa ls dksbZ ugha
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89. The equation of constraints for a

simple pendulum is :

(A) 0rd l  (B) 0r l 
(C) 0rd l  (D) 0r l 

90. In the variational principle] the line
integral of some function between two
endpoints is :
(A) Zero (B) Infinite
(C) Extremum (D) One

91. The orbit followed by the satellite
satisfies the general equation of the orbit:

(A)
2

r 1
1 cos


 

 

(B) 2
r 1

1 cos


 

 
(C) Both (A) and (B)

(D) r
1 cos




 

where 
2

k
 




92. Which one is the Lagrangian equation
of motion reduction one body problem?
(A)  2L ½ur r 
(B) 2L ½ur
(C) Both (A) and (B)

(D) 1 2R r r 
93. The position vector of COM is :

(A) 1 2R r r 

(B)
1 1 2 2

1 2

m r m r
R

m m





(C) Both (A) and (B)

(D) All of the above
94. A satellite is a circular orbit the earth

has a kinetic energy Ek. What is the
minimum amount of energy to be
added, so that it escape from the earth?

(A) Ek
4 (B) Ek

2

(C) Ek (D) 2Ek

89. ljy yksyd ds fy, izfrck/kk dk lehdj.k
gS %
(A) 0rd l  (B) 0r l 
(C) 0rd l  (D) 0r l 

90. ifjorZuh; fl)kUr esa nks var fcUnqvksa
ds chp dqN Qyu dk js[kh; lekdyu
______gSA
(A) 'kwU; (B) vuUr
(C) pje (D) ,d

91. mixzg }kjk vuqxeu djus okyh d{kk] d{kk
ds lkekU; lehdj.k %

(A)
2

r 1
1 cos


 

 

(B) 2
r 1

1 cos


 

 
(C) nksuksa (A) vkSj (B)

(D) r
1 cos




 

tgk¡ 
2

k
 




92. xfr esa deh ,d fi.M dh leL;k dk ySxzsaft;u
lehdj.k dkSu&lk gS\
(A)  2L ½ur r 
(B) 2L ½ur
(C) nksuksa (A) vkSj (B)

(D) 1 2R r r 
93. COM dk fLFkfr osDVj gS %

(A) 1 2R r r 

(B)
1 1 2 2

1 2

m r m r
R

m m





(C) nksuksa (A) vkSj (B)
(D) mijksDr lHkh

94. ,d mixzg i`Foh ds pkjksa vksj ,d xksykdkj
d{kk gS ftlesa xfrt ÅtkZ Ek gksrh gSA ÅtkZ
dh U;wure jkf'k fdruh tksM+h gksuh pkfg,]
ftlls fd og iF̀oh ls ckgj fudy tk,\

(A) Ek
4 (B) Ek

2

(C) Ek (D) 2Ek
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95. Normalisation condition is called :

(A)      
m

i 1

f u p u f u




(B)      
m

i i
i 1

f u p u f u



(C)      i if u p u f u
(D) None of the above

96. Combination possessing maximum

probability is represented by :

(A) n
max nn

2

1
P  C

2


(B) n
max n r

1
P  C

2 

(C) n 1
max rn

1
P  C

2


(D) None of the above

97. Combination possessing minimum

probability is represented by :

(A) min n

1
P

2 1



(B)   min n

1
P

2


(C) min n

n
P

2
 (D)      None of the above

98. M.B. statistics expression is given by

E/kT

1

e where  depends on :

(A) Mass and temperature

(B) Volume and temperature

(C) Mass and volume

(D) Both (B) and (C)
99. The number of possible arrangement

of two fermions in 3 cells is :
(A) 9      (B)      6
(C) 3       (D)       None of the above

100. The electronic contribution to the
specific heat of a metal at low
temperature is proportional to :
(A) T       (B)      T2

(C) T3      (D)      None of the above

95. lkekU;hdj.k fLFkfr dks dgk tkrk gS %

(A)      
m

i 1

f u p u f u




(B)      
m

i i
i 1

f u p u f u



(C)      i if u p u f u
(D) mijksDr esa ls dksbZ ugha

96. vf/kdre izkf;drk okyk la;kstu iznf'kZr
djrs gSa %

(A) n
max nn

2

1
P  C

2


(B) n
max n r

1
P  C

2 

(C) n 1
max rn

1
P  C

2


(D) mijksDr esa ls dksbZ ugha
97. U;wure izkf;drk okyk la;kstu iznf'kZr djrs

gSa %

(A) min n

1
P

2 1



(B)  min n

1
P

2


(C) min n

n
P

2
 (D)  mijksDr esa ls dksbZ ugha

98. M.B. lkaf[;dh O;atd E/kT

1

e  }kjk fn;k

x;k gS] tgk¡  fuEu esa ls fdl ij fuHkZj
djrk gS\
(A) nzO;eku vkSj rkieku
(B) vk;ru vkSj rkieku
(C) nzO;eku vkSj vk;ru
(D) nksuksa (B) vkSj (C)

99. 3 dksf"Bdkvksa esa nks QfeZ;u dh laHkkfor
O;oLFkk dh la[;k gS %
(A) 9   (B)       6
(C) 3   (D)    mijksDr esa ls dksbZ ugha

100. fuEu rkieku ij fdlh /kkrq dh fof'k"V
Å"ek esa bysDVªkWfud ;ksxnku fdlds lekuqikrh
gksrk gS\
(A) T       (B)      T2

(C) T3      (D)      mijksDr esa ls dksbZ ugha
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Rough Work @ jQ dk;Z



Example :

Question :

Q.1

Q.2

Q.3

5. Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

6. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

7. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

8. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigi lator.
Candidate can carry their Question
Booklet.

9. There will be no negative marking.

10. Rough work, if any, should be done on
the blank pages provided for the purpose
in the booklet.

11. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

12. In case of any difference found in English
and Hindi version of the question, the
English version of the question will be
held authentic.

Impt. On opening the question booklet,
first check that all the pages of the question
booklet are printed properly. If there is any
discrepancy in the question Booklet, then
after showing it to the invigilator, get another
question Booklet of the same series.

mnkgj.k %

iz'u %

iz'u 1

iz'u 2

iz'u 3

5. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj
lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA

6. lHkh mÙkj dsoy vks0,e0vkj0 mÙkj&i=d
(OMR Answer Sheet) ij gh fn;s tkus gSaA
mÙkj&i=d esa fu/kkZfjr LFkku ds vykok vU;=
dgha ij fn;k x;k mÙkj ekU; ugha gksxkA

7. vks0,e0vkj0 mÙkj&i=d (OMR Answer

Sheet) ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s
lHkh vuqns'kksa dks lko/kkuhiwoZd i<+ fy;k tk;sA

8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd

dks viuh OMR Answer Sheet miyC/k djkus

ds ckn gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ

vius lkFk iz'u&iqfLrdk ys tk ldrs gSaA

9. fuxsfVo ekfdZax ugha gSA

10. dksbZ Hkh jQ dk;Z] iz'u&iqfLrdk esa] jQ&dk;Z ds
fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A

11. ijh{kk&d{k esa ykWx&cqd] dSYdqysVj] istj rFkk lsY;qyj
Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA

12. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus

dh n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU;

gksxkA
egRoiw.kZ% iz'uiqfLrdk [kksyus ij izFker% tk¡p dj
ns[k ysa fd iz'uiqfLrdk ds lHkh i`"B HkyhHkk¡fr Nis
gq, gS aA ;fn iz'uiq fLrdk es a dk sbZ deh gk s ] rk s
d{kfujh{kd dk s fn[kkdj mlh fljht dh nwljh
iz'uiqfLrdk izkIr dj ysaA

A C D

A D

A C D

B

A C D

A D

A C D

B


