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\?,B\ The partition function of tw

71.

72.

o inde-

Pendent (non-interacting) system !
and j is given by:

(A) Z2=z2+2 .

(B) z,=2-2

(€) z=22

(D) z =2/z

The Internal energy of an ideal 925
depends only:

(A) P

(B) Vv

T

(D) BothonPand T

For removing the Gibbs paradox oné
should multiply the expression Of
number of microstates by a factor of:
(&) i

(B) 2N!

(© 3hi

(D) N!

8117\A\2023

73

74,

75.

A gas can approach ideal behaviour

°'“Y:

(4) at low temperature & low pres-

sure

(8) a high temperature & high
Pressure

©) ar high pressure and low tem-
Perature

(D) at low pressure and high tem-

Perature

At the most probable state of a sys-

tem the entropy of the system is:

(A) minimum

(B) maximum .

(C) constant

(D) None of the above

Planck's radiation law can be drived

by using

(A) M. B. Statistics

(B) B. E. Statistics »

(C) F. D. Statistics

(D) All above

hitps://lwww.rmpssuonline.com



65. Which of the fonowiﬂg IS an €xa f a system n equilib-

Mple 67. The entropy 0

of the second order PN3se mns’ﬁoh: m is
ru .

(A) Transformation of feromagn%( (A) maximum *
Netic (B) zero

substance at curie tem"e*‘atu, () one
Er

(B) Transformation of wate, o (D) minimum but not one

vapour at constant t’E"‘I'-W‘.'rau,,e Consider the Fermi-Dirac distribution

68.
and volume f(E) at room temperature where E
(C) Transformation of ice intqy Viater refers to energy. It E, is the Ferrm
at 0°C and l'atmﬁsnhem energy, which of the following is
pressurée true?
(D) None of these (a) f(E)isa step function

66. Fokker-Planck equation is: (B) f(E,) has value 1/2

(C) states with E<E, are filled com-

(A) 3q = -3¢ [MiP] +—% %[MQP]. pletely

(D) None of these

®) 3 =+ZMP1+3 T mp

69. In 2 Maxwell-Bolzmann system

() g% =< a‘a\F[Ml P]“% 3v2 (M:P] with two state of energies < and 2=,
1 2 espectively and 8 degeneracy of 2

(0) $5 = av [MiP)-3 25 [M:P) resp

for each state, the partition function

(where P - Probability function

is:
v- velocity (A) 2@ 24/KT
fB) ZE‘JiﬁT
q- time difference
M, = <1ia V_{Lz)_l}_?_ (C) e < /xT 4 o-2e/¥T

¢ - time Interval (D) Z(E-e!kT +e-2u‘k1’) .

8117\A\2023 . [13] P.T.O.
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58.

59.

60.

61.

Viscosity is:

(A) Transport
(B) Transport
(C) Transport of energy
(D) None of the above

of mass
of momentum s

Ist term in Fokkor Plank equation '®

called:

(A) Fluctuating Force Term

(B) Fnction term

(C) Drift term

(D) Diffusion term

Landau theory of phase transition

describes.

(A) Zero order phase transition

(B) second order phase transition”

(C) first order phase transition

(D) all of the above

Which of the following is not the

essential feature of Brownian mMO-

tion:

(A) The motion of each particle IS
completely irregular & random

(B) The laws of kinetic theory of

gases are not applicable to

Brownian motion -

(C) The smaller particles appears to
be more agitated than the bigar

particles
(D) The motion becomes more
violent on increasing the
temperature
811T\A\2023

62.

63,

64.

(12)

Atcording to Langavin's theory of

B'mean motion, the force exper'”

Nce by a suspended particles are:

) Frictional force & Fluctuatind
force «

(8) Gravitational force & Nuclead’
force

() Electromagnetic force & Nucle-
ar force

(D) Nuclear force & Fluctuating
force

Landay's theory of phase transions

1S related to:

(A) Enthalpy of a thermodynam:c

system

(B) Entropy of a thermodynamic

system .

(C) Free energy of a thermodynam-
IC system

(D)

The Gibb's function ‘G' in thermody-

None of these

NAMICS i1s:

(A) G=H+TS.,

(8) G=H-TS

(C) G=T+HS

(D) G=T-HS

(where H - Enthalpy,
T - Temperature

S - Entropy)

https://www.rmpssuonline.com



30 Which one is viria! theorém.

S1.

52.

53.

(A) MY Lra P

Q.
B JH = - L |
(B) (xq git)= -(Xap)

\'.Lq.

I\ _ _y

/e
(C) \fQ 5q,)=-Lap

() (xa 30} =-zqp

The energy per unit dlmensmn
15:

(A) 3kT

(B) kT

(C) kT,
(D) kT
Which thermodynamical relations "
correct among the following:

@ T=-(l,

© T=(3

(©) T=(3%

The value of In n! will be:

(A) ninn+n

(B) ninn-n

1

(C) ninn+ 2

1
(D) ninn-g

811nAL023

S4.

55.

56. Choose correct

57.

(1]

The correct pxpressicn for clugrer

expansion of classica! gas wii oa

3InQ . _ 1
(A) 3=L'"”5ﬂaz R 4
v o Z 2inR, _ 1 <,
(8) N—le'\f 37 l—?l.;.ﬂ.z
© V=im(§5Rie hree

(D) None of these
Size of collidal particie 15
(A) (1079-10"%)m
(B) (1072-10°)m
(C) (107''-10'ym
(D) (107'%-10"%)m
relation betwesen
<(ax)*> and time for 2D system-
(A) <(ax)*>~2Dt
(B) <(ax)?>~3Dt
(C) <(ax)?>~EDt
(D) <(ix)¥>~4Dt
In Brownian motion, fluctuating
force comes due to.
(A) Drag force
(B) Collision milk watts of verse!
(C) Activity of Brownian particie
(D) random collisian of molecuies
on Brownian particie s
P.T.O.
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43,

45.

46.

For an energy state E of a photon
gas, the density of states is propo™
tional to:

(A) EV2

(B) E

(C) EN2 «

(D) E?

In canonical ensemble the fralcﬂ‘”“ll
fluctuation is proportional to:

(A) N

(B) N?

(C} NIR

(D) N-V2.

(N Is the number of particles in th
ensemble)

The relation between entropy M
statistical probability is given by:
(A) s=logn

(B) s=kinQ)»

(C) s=klog Q?

(D) None of the above
Fluctuations are thermodynamically
negligible in:

(A) single phase system

(B) Double phase system

(C) Triple phase system

(D) All the above

811MA\2023

47

49,

[10)

Langevin theory of Brownian motion

s ﬁpphed ona par'tﬂ:le

(A) free and only force 1s molecular

bombardment
®) bound and attractive force due
to ions
(©) tree and bound repulsive force
due to ions
(®) None of the above
The Study of Auctuations 3s 3 func-
tion of time is important because it
9ives information about:
(A) thermal properties of system
(B) mechanical properties of sys-
tem
(C) Statistical properties of system
(D) dissipative properties of system
Heimholtz free energy of harmonic

Oscillator is:

(A) A=-TInQ,
(8) A=kThn(1¥)
(€ A= Nk ¥

©) A=h(i¥)

https://www.rmpssuonline.com



ways B Ferminns can,

e Panlitton frp e 1 W I how many
(A 2 s clisgrhuatzed I 10 c£II?
(M agm e (M) 1
(() 2-te™ (8) 90

(C) 12

(v 7 - Yo ¥
"J’ 1.,

[
(whene IV = 7)) _
an, Paull’s sxclusion principle applies to:

17, Conside thie laocanonicq Bngogyy. (A) Maxwell-Boltzenann statistice

b, canonical ensemble and Wang (B) Bose-Einstein statistics,

canonlcal  ansembln, WIllul One (C} Fermi-Dirac statistics.

physical property s same
/conuan (D) None of these
in all the snsembles,:
e value of probabiiity of an event
(A)  Temperature-] 41. T P Y

(B8) Preusure-pe can not be:
(C) Volume-Ve (A) zero
(D) Total No. of particles N (B) 1
Ja. trom Fermi-Dirac  statistics n, Is (C) 1/2
equal to; (D) negative ,
(A) u"”?: L 42. Which one of the following particles
does not have a spin } ?
(B) qutti_, (A) Proton

\ B) Neutron
€ ey ®

(C) Nutrino

(D) o 3-':_] (D) Photon,

8117\A\2023 (9] P.T.0.
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e statfsticel condition of equitie??

Of twu gystems In thetmal contact 19

i
! The probability of drawing two kings

In Succession from a well shuffied

(A) ',"I"l Dﬁtk Is:
B) §,=% (A
(B) H,=8, ) l ‘l“
(©) 2 logW(A)= & joaW() ® J
l‘l:ﬂ ﬂl;n iy 52
(D) wa'wu (C) 25]
(T - Tomporoture, S-Entropy, "3) None of these
W-Thermodynamical probabllity) 3q
Y Which of the following particles
1L, The probability that in tossing @ 0" Obeys Maxweli-Boltzmann statlstlcs?
10 times we get 5 heads and 5 toll (4) tlectrons
Is: (8) Photons
(A) 252x210 ) protons
(D, 98s-mol '
(B) 252x210 3, | eeules
* 1" random distribution of 10 par-
1]
(C) 120x2 ticles between two boxes with equal
(D) 120x210
Probability the number of micro-
32. The volume of a cell In six dimen-
slonal phase space Is: (3,7) 1s:
(A) h? (A) 120
(B) s 8 s
(C) he
© 1
(D) h
(where h Is the Plank Constant) (0) 120x10-'0
8117\A\2023 [8)
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13.

14,

15.

Fermions have spin value:

M)Q.

(B) 1

(C) 0

(D) Anyone

It z be the partition &‘“thon .

B= R}T then average energ, ., the

system is given by:

(A) -éaejtnz
(B) gagtnz

)

(C) *ng{mz

=)

o 83 (%)

Which statistics  follow  dlaggiey
mechanics?

(A) Maxwell Boitzmann Statistics,
(B) Fermi Dirac Statistics

(C) Bose Einstein Statistics

(D) None

811NA2023

{ 1;) Total

17.

18.

(5]

energy of fermi gas at T-0K

will be:

(A) Eg= Zé‘- E+(0)
(8) Eo= 3 Er(0)0
(©) Eo= 2 /& (0)
(D) Eo= X' /&r(0)

what will be the correct expression

for Fermi gas at T-,0K

- 3 273
(A) Er(0) = r‘:x %t U —

3 32

(B) Er(0) = %xgi a,_ﬁ_m!a

(C) E#(0) = %x 3 3 3/2

, n,3 3 2/3
() B0V = 3x gamuiys

The correct expression for Bose

temperature (Ty) of an ideal base

gas will be:

https://www.rmpssuonline.com




Bolt?
7. The particies obeying Maxwell polt

mann statistics are:
(A) Electrons

(B) Protons

(C) Identical & Indistinguishable

(D) Indentical & distinguishablé *

Two particles are distributed in th™®®

‘x—i
energy states. According O Ma

well-Boltzmann statistics how many

distributions are possible?

(A) 1
(B) 3
(C) 6
(D) 9,
-
tion is:
Mo 1
(A) g. eﬁ [ ] + 1
N
(8 9 = e“&,:l
: m, .1
(C) g‘ em&l + 1
M, -
(0) § = iy
8117\AN2023

The Bose-Einstein distribution func-

(4)

lo

11,

12,

" Glbgyg paradox arlses due 10

A) Indistingulshabllity of

Particles

ﬁfﬂqﬁ'flﬂ‘

sgit al

(B
) distinguishabllity

of clo

re
© Ommittance of quantumm naty

of the particles
(D) Absence  of

Interaction

inter-particle

Fermi Dirac (FD) statistics governs:

(A) Fermions
(B) Free electrons
(C) both (A) and (B)s

(D) None of the above

Bosons have symmetrical wave func-

tion they do not obey:

(A) Aufbau principle

(8) Pauli's exclusion principle ¢

(C) Hund's rule of

multiplicity

maximum

(D) Heisenberg's uncertainty prin-

cipie

hitps://www.rmpssuonline.com




* Phase caji cqn be: "
(A) any nymper

(B) only two

(C) only three

(D) only one.

Which statistics will 2pply 1 dey.
trons and a-partices?

(A) B.E.

(B) F.D.

(C) M8,

(D) None of these

For a single partice of mass m
endosed in 3 volume V, the num-
ber of acessible microstates in ener-
gy range E to E+5E is given by (the
phase is given by):

(W o) = ZVEMTER

2nV(2mE)¥?
h!

(B) Q(E)= 3E

(© a(F) = 2Em

-

-- -\ V2
(D) a(E)a‘“"(";"E’ 3

S11NALE2)

(3]

with 8 , ith

(B) A can change only particies
. &

(C) A can change both energy
particies with B

(D) A can change neither energy
nor particles with 8

Quantum statistics (i.e. B.E & F.D-

aatistics) approaches to classical

statistics (i.e. Maxwell Boltzmann

statistics) if the occupation index

(%} is

W g=1

(m —g{ << ]

. N

(C) ‘é’i >> 1.

(D) None of these

The Maxweli-Bolzmann energy dis-

tribution law in the general form is:
(A} ny= E;%‘- .

(B) ni=ge""™

(C) n=ge“e™®

(0) n=ger®®

P.T.0.
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19. During BE condensation all the

atoms fall back to:

(A) Ground states

(B) First excited state
(C) Highest excited state
(D) None of these

20. He shows BE condensation peo¥

what temperature?

(A) 100.5K

(8) 12.3kK

(C) 5.12K

(D) 2.13k,

21. Five bosons are distributed in tW0
boxes. There are three cells in the
first box and four cells in the second
box. The thermodynamic probabiity
of the macrostes (3, 2) is.

(A) 100
(8) 10
(C) s0
(D) 20

811NA023

[6]

2.

23,

24,

25,

-

3n of Boson 15:

hich of the following 15 SUIBDIE

Sabistics for photons?

(A) Maxwell-Boitzmann Statistics

(B) Fermi-Dirac Statistics

(C) Bose-Einstein Statistics »

(D) None of these

Phase space is a:

(A) 3-dimensional space

(B) 4-dimensional space

(C) 5-dimensional space

(D) 6-dimensional space -

In statistical mechanics Gibb's para-

dox is related to the:

(A) additive property of the tem-
perature

(B) additive property of the energy

(C) additive property of the mo-
mentum

(D) additive property of the entropy e

hitps:/lwww.rmpssuonline.com




