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In central force motion magnitude

depends on :
(A) Mass
(B) Center
(C)  Origin

(D) Allofthe above
Kepler third law that states that :

A) T a2’
B) T} «a?
(C) Tz o a3/2

(D) None of the above
The number of independent variable for

a free particle in space are :

(A) N
(B) 2N
(C©) 3N
(D) Zero

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
Scleronomic and Rheonomic are the

typeof  constraint.
(A)  Non-holonomic
(B) Holonomic

(C) Both(A)and(B)
(D) None of the above
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H 4 g & % o e =R
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(A) N

(B) 2N

(C) 3N

D) I
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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 ofthe 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 ofthe above
9. The Lagrangian function is defined by:
(A)  L=F+V
B) L=T-V
€ L=T+V
D) L=F-v
10.  The hours hand of clock has how many
degree of freedom?
A 1 B) 2
<) 5 (D) 6
11. In Lagrange’s equation virtual
displacement does not involve :
(A)  Space
(B) Time
(C)  N-number of particle
(D)  None ofthe above
B0O10501T-A/100
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(A) L=F+V
B) L=T-V
C) L=T+V
(D) L=F-V
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12. A possible Lagrangian for a free
particle is :
(A) L=¢-q
B) L=¢"-qq
€ L=g-¢’
(D) L=4 —é
13.  The shortest distance between two
points in plane is :
(A) Circular
(B)  Hyperbolic
(C)  Parabolic
(D)  Straightline
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) ¢,=cos”(¥)
®) ¢ =sin"(3)
©  bo=eo(75)
D) ¢ =sin" (%)
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
B010501T-A/100
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13.

14.

15.

16.
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. 1
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17.  Hamiltonian H is defined as : 17.
(A)  The total energy of the system
(B)  Thedifference in energy of the
system
(C)  The product of energy of the
system
(D) Alloftheabove
18.  Total virtual work done on N-particle  18.
system is :
(A) Zero
(B) Maximum
(C) Minimum
(D)  None of the above
19.  The Hamiltonian can be constructed  19.
from the Lagrangian using the formula:
(A) H=)pigi-L
(B) H= Zpi qi—-L
(C) H=)pixq
oL
(D) H=7r
20. The average energy of a harmonic  20.
oscillator in 3-dimension is :
(A) KT
(B) 3kT
(C) 32kT
(D)  None ofthe above
21. Phasespaceisa: 21.
(A)  3-dimensional space
(B)  4-dimensional space
(C)  5-dimensional space
(D)  6-dimensional space
B010501T-A/100 (6)
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22.  The relation between the statistical — 22.
entropy and thermodynamic entropy is
given by :
k
(A =7
(B)  t=kT
T
© =1
(D) t=2kT
23. Thermodynamic probability of a 23,
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 : 24.
(A)  groups
(B)  subgroups
(C) sets
(D) cells
25. Number of cells in 2f dimensional 25,
phase space is :
(A) 2f
B) f
(C) of
D) ” '[ 'f” dxdydz dpxdpydpz
hf
26.  Boltzmann’s relation between entropy  26.
(S) and probability () is
(A)  S=kQ
(B) S=klogeQ
(C©) Q=klogeS
(D) S=k/logeQ
B010501T-A/100 (7)
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(€) r:%
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27. The dimensions of Boltzmann’s 27.
constant are same as of :
(A) energy
(B) force/time
(C) energy — time’!
(D)  energy—temperature™!
28.  P-parameter is : 28.
0
A
B i10 eQ)
(B)  gloe
C l10 eQ
(©) log
(D)  None ofthe above
29.  Partition function is : 29.
() 2ee”
®) e
(C) zgl eBEiH
gi
(D) e
30.  Fermions have a spin value : 30.
(A) Zero
1
B) 3
<€ 1
(D)  None ofthe above
31.  Which statistics do photons obey? 31.
(A) MB.
(B) BE.
(C) FED.
(D)  Anyone ofthese
B010501T-A/100 (8)
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32.  Bose-Einstein distribution law is :
. gi
W =S
. gi
(B) n1r= ea+ﬁei—1
(C) ni=gi
. gi
(D) n1r= ea+Bei
33. Quantum statistics changes into
classical statistics if :
gi gi
==1 =>>1
A o B 4
gi gi
=<<1 ==0
© D)
34.  The average energy of an electron in
free electron gas is :
1 2
(A) EEF (B) EEF
3 4
© EEF (D) EEF
35.  Planck’s relation law can be obtained
from :
(A) Bose-Einstein statistics
(B)  Fermi-Dirac statistics
(C) Maxwell-Boltzmann statistics
(D)  All ofthe above
36.  What will be the Lagrangian for
oscillations of spring mass system?
— +—kx
(A) 2 mx 5
| S U
— +—k
(B) 5 mx > X
C lmxz —lkx2
© 3 >
D lmxz + lk2 X
D) 3 >
B010501T-A/100
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(B) %m:;;2 +%kx2

(®) %m:;;2 —%kxz
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37.  The Lagrangian equation of motion
are _ orderdifferential 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 :
R
ot\o0q)) 0qj
0(dL | oL
®)  log) ag "
o Rt
ot\ oqj ) oqj
(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
B0O10501T-A/100
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42.  p-space associated witha:
(A)  Whole system
(B) Molecule
(C)  Single molecule
(D) Alloftheabove
43. The number of most probable
microstates for a system having odd
number of particles is :
A 1
B) 2
<© 3
(D) 4
44.  Number of microstates in a macrostate
may be :
(A) Equal
(B)  Greater or equal
(C)  Less orequal
(D)  Greater
45.  The minimum volume of phase cell in
phase space is :
(A) h
B) K
C K
(D)  None of the above
46. Rayleigh-Jeanslawis:
(&) E =T
®) E -0
2
©) Ex"giifT
D) E, - 87:1;1&
B0O10501T-A/100

42.

43.

44.
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(A) Tl FoTe
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TG I Ged STaeel & 6 §
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(A) SR
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47kT
(B) E, = '
8°kT
©)  E=—3
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(D) A 2
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47.  Wien’slawis: 47.
(A)  E,=aT
B) (E,),_ aT
E
© =0
2
(D) T—} = constant
48.  The energy E of a photon is specified  48.
as:
he
E=—"
(a) E=>
he
B) E=23
(€©) E=ho
(D) Both(A)and (C)
49.  Wien’s law for Blackbody radiationis:  49.
A A —OLl
1
(B) }\’max = F
0.0029mk
© =
(D) None of the above
50. The example of Bose-Einstein  50.
distribution law is :
(A) Boson
(B)  B-particle
(C) Electron
(D)  Photon
B010501T-A/100 (12)
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hc
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51.  Lagrangian functionis : 51.
(A)  L(9,4,t)=T(q.q,t)-V(q,t)
(B)  L(q.4t)=T(q,q,t)
©  V(a.9)=T(q.9)
(D)  None of the above
52.  Statistical mechanics is based on the  52.
concept of :
(A) Phasespace
(B)  Hamiltonian space
(C)  Perturbation theory
(D)  None ofthe above
53.  y-space is not similar as : 53.
(A) p-space
(B) Momentum space
(C)  Position space
(D)  None ofthe above
54.  Number of phase cells in momentum  54.
interval p+p+dp 1s:
2.2
) ep)ip="TLER
unp’v-d
B)  g(p)dp="" 5
(©)  g(p)dp=ho’
(D)  None of the above
55. A huge collection of similar 55.
macroscopic systems that are allowed
to interact are termed as :
(A) Ensemble
(B)  Ergodicity
(C) Liouville’s Law
(D)  None of the above
B010501T-A/100 (13)
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(C) N 99 &
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dp = 2T P Vv-dp
@) e(p)dp=""
2
unpv-dp
dp = 2P v-dp
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(C)  g(p)dp=ho’

(D) SWE H | B Tl
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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 :
1
) f(e)= e
1
(B) f(E) = e(e—EF)—l
1
©) f(e) = T
(D)  None ofthe above
60.  Fermi Temperature (T;) is :
k E
T = — = _F
@ T=g ® =
E E
€ Te= k_§ D) Te= nzliT
61.  The Fermi energy is given by :
h2 31’1 2/3
fo (2
(A v 2m (STEVJ
h2 31’1 2/3
® o [g—j
h2 3[1 1/2
© u= aﬁg—)
(D)  None ofthe above
B010501T-A/100
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62. Lagrange’s equation foraconservative  62.
system is represented as :
dfor| o _,
(A ar| 3g, | aq
dfor| oL _,
B) 4| 5q, | g,
d|oT? 0
©  wlaq [Tag "°
dt| 0q; | Oq;
(D)  None of the above
63.  The general form of the Hamiltonian  63.
is given by :
(D)  None of the above
64. The Hamilton principle for 64.
conservative system is :
A) 8 Ldt=0
(B) 8 Ldt=0
© 8 Ldt=1
(D)  None ofthe above
65.  Lagrangian mechanics it works on : 65.
(A)  Cartesian coordinates
(B)  Position vector
(C)  Potential energy
(D)  None ofthe above
B010501T-A/100 (15)
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66.  For a Fermionic gas, the density of  66.
states g(E) is given by :
(A) g(E) = %8TCQV\/2H’IE
1
(B) g(E)= anvw/szm
1
(C) g(BE)= F8nvdE
(D)  None of the above
67.  The number density of free electrons  67.
is given by :
N
(A) n=y
n
V=—
B V=7
NZ
V=1
© V=7
(D)  None of the above
68.  Photon energy in terms of angular  68.
velocity :
he
(A) =z
hv
E=—
(B) N
hc?
© B
(D)  None of the above
69. The translation kinetic energy of a  69.
molecule is given by :
(A) E= %kT
(B) E:%mx2 +%my2+%m22
(C) E= %mx2
D E= lmxz + lm 2
(D) PR R
B010501T-A/100 (16)
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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
(©)  n=3N
(D) n=3n-K

72.  Thepotential energy and the Lagrangian
function of a conservative system are
time independent :

(A L(q.4)=T(q.q)-V’

(B)  L(9.9)=T(q.4)-V(a)
for conservative system

(C) L(q.9)=L-T

(D) L(q.q)=L+T

73.  The Laplace-Runge-Lenz vector is
defined as :

(A) A=pxL-k %
(B) A=pl’- k%

(C) A=pxL- k%
(D)  None ofthe above

74.  When a particle approaches a centre

of force, 1t will :

(A) Attracted

(B)  Repelled

(C)  Either be attracted or repelled

(D)  Neither attracted nor repelled
B010501T-A/100

70.

71.

72.

73.

74.
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39 I & &9 H gReig R s
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g, O g Madi® ©

(A) n=N-K

(B)  n=3N-K

(C) n=3N
(D) n=3n—-K
G Ul 3 RefasT Sott o) SRS

AT T § oA B |
(A L(q,9)=T(q,q)-V?
(B) L(q,9)=T(q.q)-V(q)
Tl wone & fom
(©)  L(q.q)=L-T
(D) L(q.q)=L+T
- ToT-vol afeer aRenfid s 2

(A) A=pr—k2%

(B) A=pl’-k—
r

(©) AszL—k%

(D) ST § q B

S S FOT T B HE B T Tged
2, a9 98 & :

(A)  oTeRla

(B) fa=iia

(C) I @ HNa o a1 faela &
(D) I Tia ofR 7 & fasa
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75.  The particle contains three space 75.
coordinates such as X, y, z and the
momentum coordinate px, py, pz hence
the particle have position momentum
coordinate pairs :

(A) E = 2 2 2 _%
(p X+p’y+p z)
2 2 2
(B) E-= pXx Py Pz
2Zm 2m m
2 2 2
PX Py PZ
E=>—+224+2 =
© 2Zm m 2m
2 2 2
(D) E-= pPx Py bz
2m 2m 2m

76.  Reduce mass is given by : 76.

A w= m,m,
@ F
B) p=—1"
B F
— m2
© Fmm
(D)  None of the above
77.  Expression for number of Accessible ~ 77.
Microstates :
IN
@A) lndr
Ir
B
|nr
© s
(D)  None ofthe above

78.  Thelimitation of Maxwell-Boltzmann 7§,

statistics are as follows :
(A) It is only valid for classical
limit
(B) Itis well applicable in an ideal
gas
(C) Both(A)and(B)
(D)  None of the above
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2 2 2
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2 2 2

PX Py pZ
C E=>X—+&X=+>—
© 2Zm m 2m

2 2 2
pPX Py pPZ
D E="—+>Z-"4+2—
( ) 2m 2m 2m

TN &M S SR e o @ ¢
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B Mo
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© Fmm
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©

(D) ST 7 § BE ol
eI SeeSTA Hiftee! P Ee
TR ©

(A) T% Fa0 RREEE G § A
g

(B) I8 U oTesf 39 § o dXe q
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79.  These particles are known as Bosons:  79.
(A)  a-particle photons
(B)  Phonon
(C) m-mesons
(D) Both(A)and (C)
80.  Therelation between partition function  §(.
and thermodynamic potentials are :
(A) S=kN10gZ+§
(B) E= gskT
(©) S=kN10gZ+%NK
(D) None of the above
81.  Law ofequipartition energy is : 81.
3
=kT
OV
1
—kT
B) 3
5
—kT
© 3
(D) None of the above
82.  Ashorter wave length in Wein’slawis  82.
represented by :
hc?
1
B ™
hc
—<x1
® T
hc
— 1
© AKT
(D) None of the above
83.  There are some loose electrons in  83.
metals atoms which are called :
(A)  Free electron
(B)  Positive ion
(C)  Free electron volt
(D)  None of the above
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(C) n-HEN
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(A) S=kN10gZ+§

(B) E-= gskT

(©) S=kN10gZ+%NK

(D) W F q &g T

Foll & GHH & I §

(A) kT

B) kT

(C) %kT

(D) SWEd ¥ § HE T

BId TORE a9 &1 a9 & YERi s
B

o

(B) ;11<_CT<<1

© -

(D) SWEd ¥ § HE &

Fegelt & TRArpelt & B i qoa
2 E R Hed R

(A) IR g

(B) gq1cHE AT
(C) Y FF diee
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84.  The duplicity or degeneracy of each
quantum state for photon is :
Ay 1 B) 2
< 3 (D) 4
85.  The central force on a point may be
represented by :
(A) F= ma%
(B) F=F(r)r
(C) F=F(r)t
(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
Lagrangiani.e. q; does notappearin L
then we have :
oL
(A) a =p; =0 or p; =a constant
oL .
(B) i P; =0or p, =a constant
2
© Gi=m=0
(D)  None of the above
88.  K.E. of harmonic oscillator is given
as:
(A) %mxz =T’
B) Sm’=T
(C) T= %mxz
(D)  None of the above
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89.  The equation of constraints for a  89.
simple pendulum is :
(A)  rdo-1=0 (B)  r+1=0
©)  rdo+i=0 (D) r-1=0
90. In the variational principle] the line  90.
integral of some function between two
endpoints is :
(A) Zero (B) Infinite
(C) Extremum (D) One
91.  The orbit followed by the satellite  91.
satisfies the general equation of the orbit:
2
o
=l
@A) r 1+ € lcosBO
(B) 1+ €& (cos0
(C) Both(A)and(B)
a
D) r= 1+ e cos0
62
where O = E
92.  Which one is the Lagrangian equation ~ 92.
of motion reduction one body problem?
(A) Lzl/zurz—(r)
(B) L =Yur’
(C) Both(A)and(B)
(D) R=g5-g
93.  The position vector of COM 1is : 93.
(A)  R=g-r,
m,r, + m,r.
B K m,
(C) Both(A)and (B)
(D) Alloftheabove
94. A satellite is a circular orbit the earth 94
has a kinetic energy Ek. What is the
minimum amount of energy to be
added, so that it escape from the earth?
&) Ek/g ®) EkZ
(C) Ek (D) 2Ek
B010501T-A/100 (21)
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(A)  L=Yur’—(r)
B)  L=vur’
(C) 3 (A) &R (B)
(D) R=r-m
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95.  Normalisation condition is called :
@) fw)=2p(w)f(v)
@) fu)=2p(w)f(u
i=1
©) f(u)zZp(u f(u
(D)  None ofthe above
96. Combination possessing maximum
probability is represented by :
P n
(A)  Pu=5C,,
1
P ==—"C
(B) max 2 n-r
© Pu—y
(D)  None ofthe above
97.  Combination possessing minimum
probability is represented by :
1 1
P = P =—
(A) min 2n _ l (B) min 2n
(C) Pu= 2—nn (D) None ofthe above
98.  M.B. statistics expression is given by
1
mwhere o depends on :
(A)  Mass and temperature
(B)  Volume and temperature
(C) Massand 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) Noneoftheabove
100. The electronic contribution to the
specific heat of a metal at low
temperature is proportional to :
A T @B T
(C) T (D) Noneoftheabove
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Example :

Question :

Q1 ® @ © ©
Q2 ® ® @ ©

Q3 ® @ © ©

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 invigilator.
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.
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