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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q1. [Dec 2015] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET

2015 Dec

3.5M

For a system of independent non interacting one-

dimensional oscillators, the value of the free

energy per oscillator, inthe limit T — 0, is

1. lhw
2

2. hw

3. Ehw
2

4. 0

Q2. [Dec 2015] . 3.5 marks
Statistical Mechanics > Ising model

CSIR NET

2015 Dec

3.5M

The partition function of a system of N Ising spins is

Z = AY + 2% where 4, and 4, are functions of

temperature, but are independentof N. If 4; > A,

the free energy per spin in the limit N - oo is

1. —kgTIn (i—:)
—kpT1In A,

2
3. —kgTIn(A;4,)
4

_kBTln Al
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q3. [Dec 2015] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2015 Dec 3.5M

The Hamiltonian of a system of N non interacting

spin —%particles isH = —ugBY,; S, where

S7 = +1 are components of ith spin along an

external magnetic field B. At a temperature T such
KoB
that ekBT = 2. the specific heat per particle is

16
1. kg
S kpln?2
o5 BT
kp (In 2)?
16 2
—kp(In2)

= 5 9
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q4. [Dec 2015] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2015 Dec 5M

. . . 1 . .
An ensemble of non-interacting spin — > particlesis

in contact with a heat bath attemperature T and is
subjected to an external magnetic field. Each
particle can be in one of the two quantum states of
energies t¢,. If the mean energy per particle is

— €0/2, then the free energy per particle is

In(4/v3)

1. —2€ — 0

2. —€,In(3/2)

3. —2€3ln?2

4. —€ .
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q5. [Dec 2015] . 5.0 marks

Statistical Mechanics > Random Walk/Brownian motion/Diffusion

CSIR NET

2015 Dec

5M

Consider arandom walker on a square lattice. At

each step the walker moves to a nearest neighbour
site with equal probability for each of the four sites.

The walker starts at the origin and takes 3 steps.

The probability that during this walk no site is
visited more thanone is

1. 12/27
2. 27/64
3. 3/8
4. 9/16

Q6. [June 2015] . 3.5 marks

Statistical Mechanics > Microcanonical Ensemble

CSIR NET

2015 June

3.59M

A system of N distinguishable particles, each of

which can be in one of the two energy levels 0 and
€, has a total energy ne, where n is an integer. The

entropy of the system is proportional to

I. Ninn
2 ninN
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q7. [June 2015] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET

2015 June

3.5M

A system of N non-interacting classical particles,
each of mass mis in atwo dimensional harmonic
potential of the form V (r) = a(x? + y%) where a is
a positive constant. The canonical partition
function of the system at temperature T is

(6=50):

L)

2 (in_;)z“
N
+ (%)
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q8. [June 2015] . 5.0 marks
Statistical Mechanics > Random Walk/Brownian motion/Diffusion

CSIR NET 2015 June

oM

A large number N of Brownian particles in one

dimension start their diffusive motion from the

origin attime t = 0. The diffusion coefficientis D.

The number of particles crossing a point at a

distance L from the origin, per unit time, depends

on L and time t as

7 N a-L1%/(4DY

N
E‘
o
[l

N —L2/(4Dv)
5. VienDt3 &

4. Ne—4Dt/L2
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q9. [June 2015] . 5.0 marks
Statistical Mechanics > Ising model

CSIR NET 2015 June oM

Consider three Ising spins at the vertices of a

triangle which interact with each other with a
ferromagnetic Ising interaction of strength /. The
partition function of the system attemperature T is

given by
1
(‘* } kB—T) |
1. 2e3P) 4+ 6eFJ
2. 2e7 3Pl 4 6ehl
3. 2e3P) + 6e7 3P + 3eP) + 3P/
4. (2coshB))3
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q10. [June 2015] . 5.0 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET 2015 June oM

An ideal Bose gas in d-dimensions obeys the

dispersion relation E(E) = Ak>, where A and s are
constants. For Bose-Einstein condensation to
occur, the occupancy of excited states

Q11. [June 2015] . 5.0 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET 2015 June oM

The low-energy electronic excitationsin a
two-dimensional sheet of graphene is given by
E(z) = hvk, where v is the velocity of the

excitations. The density of states is proportional to
1. E

2. E3/2
3 E1/?2
4. E2
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q12. [Dec 2016] . 3.5 marks
Statistical Mechanics > Microcanonical Ensemble

CSIR NET

2016 Dec

3.5M

Consider a gas of N classical particles in a two-
dimensional square box of side L. If the total energy
of the gas is E, the entropy (apart from an additive

constant)

1. Nkgln (
2. Nkgln (

3. ZNkBln

IS
L2E
N
LE)
N

()

4. [%kgln (%)
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q13. [Dec 2016] . 3.5 marks
Statistical Mechanics > Random Walk/Brownian motion/Diffusion

CSIR NET 2016 Dec 3.5M

Consider a continuous time random walk. If a step
has taken place at time t = 0, the probability that
the next step takes place between t and t + dt is
given by btdt, where b is a constant. What is the
average time between successive steps?

=

N

o

W
N | =
S| = %ml sial =|§
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q14. [Dec 2016] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2016 Dec

3.5M

The partition function of a two-level

Y

governed by the Hamiltonian H = [_5

1. 2sinh (B\/yz + 62)

2. 2cosh (,8\/]/2 + 62)

3.

:cosh (B\/yz + 62) + sinh (ﬁ\/yz + 52):

Nl—= N
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q15. [Dec 2016] . 5.0 marks
Statistical Mechanics > Random Walk/Brownian motion/Diffusion

CSIR NET 2016 Dec 5M

Consider a random walk on an infinite
twodimensional triangular lattice, a part of which is
shown in the figure below. If the probabilities of
moving to any of the nearest neighbour sites are
equal, what is the probability that the walker returns
to the starting position at the end of exactly three
steps?
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q16. [Dec 2016] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2016 Dec

5M

An atom has a non-degenerate ground-state and a

doubly-degenerate excited

state.

The energy

difference between the two states is €. The specific
heat at very low temperatures ( f&e > 1) is given by

1. kp(Be)

2. kpeF¢

3. 2kg(Be)?ePe
4. ky
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q17. [Dec 2016] . 5.0 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET 2016 Dec 5M

The electrons in graphene can be thought of as a
two-dimensional gas with a linear energy-
momentum relation E = |p|v, where p = (px,py)
and v is a constant. If p is the number of electrons

per unit area, the energy per unit area is
proportional to
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q18. [June 2016] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2016 June 3.5M

A gas of non-relativistic classical particles in one
dimension is subjected to a potential V' (x) = a|x|
(where a is a constant). The partition function is

(B=717)

1 dmm
' | B3a2h2
2. 55?2?;2
3. ch’;’zz
4. 532121;2
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q19. [June 2016] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET

2016 June

5M

The internal energy E(T) of a system at a fixed
volume is found to depend on the temperature T as
E(T) = aT? + bT*. Then the entropy S(T), as a
function of temperature, is

1 52 1554
1.2aT +4bT

2.2aT? + 4bT*

3.2aT + %bT3

4.2aT + 2bT3
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q20. [June 2016] . 5.0 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET 2016 June 5M

Consider electrons in graphene, which is a planar
monatomic layer of carbon atoms. If the dispersion
relation of the electrons is taken to be e(k) = ck
(where c is constant) over the entire k-space, then
the Fermi energy &r depends on the number density
of electrons p as

1. ep o pl/?
2. Er X P
3. &5 x p?/3

4. ep < pt/3

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 18 /103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q21. [Dec 2017] . 3.5 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET 2017 Dec 3.5M

The dispersion relation of a gas of spin % fermionsin

two dimensions is E=hv|z|, where E is the

—

energy, k is the wave vector and v is a constant
with the dimension of velocity. If the Fermi energy

at zero temperature is €z, the number of particles
per unitareais

€F
(4mvh)
€F
(6m2v3h3)

3/2
TER

(3v3h3)

3
(2mv2h?)
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q22. [Dec 2017] . 3.5 marks
Statistical Mechanics > Microcanonical Ensemble

CSIR NET 2017 Dec 3.5M

The number of microstates of a gas of N particles
inavolume V and of internal energy U, is given by

3N /2
Q(U,V,N) = (V — Nb)V (%)

(where a and b are positive constants). Its pressure
P,volume IV and temperature T, are related by

1 (P + %) (V — Nb) = NkyT

2 (P -~ 3—’;’) (V — Nb) = NkgT
3. PV = NkgT
4 P(V — Nb) = NkgT
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q23. [Dec 2017] . 5.0 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET

2017 Dec

SM

Consider a quantum system of non-interacting
bosons in contact with a particle bath. The
probability of finding no particle in a given single

particle quantum state is 107°.

The average

number of particles in that state is of the order of

1. 103
2. 10°
3. 10°
4, 1012
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q24. [Dec 2017] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2017 Dec

SM

A closed system having three non-degenerate
energy levels with energies E =0,t€, is at
temperature T. For €= 2kgT, the probability of
finding the system in the state with energy E = 0, is

1
(1+2cosh 2)
1

(2cosh 2)

3. lcosh2
2

1
cosh 2

1.

2.
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q25. [Dec 2017] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2017 Dec SM

Two non-degenerate energy levels with energies 0
and € are occupied by N noninteracting particles at
a temperature T. Using classical statistics, the

average internal energy of the system is

7 Ne

" (1+eS/kBT)
Ne

2' (1_eE/kBT)

3 N € e~ €/ksT

4. ZNkpT

Q26. [June 2017] . 3.5 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET 2017 June 3.5M

A gas of photons inside a cavity of volume V is in
equilibrium at temperature T. If the temperature of
the cavity is changed to 2T, the radiation pressure
will change by a factor of

1. 2
2. 16
3. 8
4. 4
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q27. [June 2017] . 3.5 marks
Statistical Mechanics > Microcanonical Ensemble

CSIR NET 2017 June 3.5M

In a thermodynamic system in equilibrium, each
molecule can exist in three possible states with
probabilities 1/2,1/3 and 1/6 respectively. The
entropy per molecule is

1. kgln3

2. ~kpln2+kpln3
3. Zkpln2+—kpln3
4

1 1
: EkBlnz + gk31n3

Q28. [June 2017] . 5.0 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET 2017 June 5M

The single particle energy levels of a non-
interacting three-dimensional isotropic system,
labelled by momentum k, are proportional to k3.
The ratio P/€ of the average pressure P to the

energy density € at a fixed temperature, is
1. 1/3

2. 2/3
3. 1
4. 3
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q29. [June 2017] . 5.0 marks
Statistical Mechanics > Ising model

CSIR NET 2017 June

5M

The Hamiltonian for three Ising spins Sy, 57 and S5,

taking values +1, is

H=-]5(;+5)

If the system is in equilibrium at temperature T, the
average energy of the system, in terms of f =

(kgT)71,is
1. — 1+cosh(25))
' 2Bsinh(2B))
2. —2J|1+ cosh(2B])]
3. —2/B
sinh(2
4. —2] 1+cos§1£i§’)j)
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q30. [Dec 2018] . 3.5 marks
Statistical Mechanics > Microcanonical Ensemble

CSIR NET 2018 Dec 3.5M

The heat capacity (Cy at constant volume of a
metal, as a function of temperature, is aT + BT3,
where a and [ are constants. The temperature
dependence of the entropy at constant volume is

1. al +:pT?
2. aT + pT?3

1 1,m3
3. ~aT +_fBT

1 1om3
4. 26(T+4ﬁT
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q31. [Dec 2018] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2018 Dec 3.5M

The rotational energy levels of a molecule are

2
Ep=——£(£+1), where £=0,1,2,.. and I, is its
0

moment of inertia. The contribution of the
rotational motion to the Helmholtz free energy per
molecule, at low temperatures in a dilute gas of
these molecules, is approximately

hz
1. —kgT (1 + IORBT)

hz
2. —kgTe TokBT

3. —kgT

h2
4. —3kBT€ IORBT
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q32. [Dec 2018] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2018 Dec 3.5M

The vibrational motion of a diatomic molecule may
be considered to be that of a simple harmonic
oscillator with angular frequency w. If a gas of
these molecules is at temperature T, what is the
probability that a randomly picked molecule will be
found in its lowest vibrational state?

_ o
1. 1—e kBT
hw
2_ e_ZkBT
3. tanh(h—w)
kgT

1 hw
4. =cosech ( )
2 2kgT
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q33. [Dec 2018] . 3.5 marks
Statistical Mechanics > Grand Canonical ensemble

CSIR NET 2018 Dec 3.5M

Consider an ideal Fermi gas in a grand canonical
ensemble at a constant chemical potential. The
variance of the occupation number of the single
particle energy level with mean occupation numbern is

1. n(1—n)

S|

2.

S- g
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q34. [Dec 2018] . 5.0 marks
Statistical Mechanics > Ising model

CSIR NET 2018 Dec SM

The Hamiltonian of a one-dimensional Ising model of
N spins ( N large) is

N
H = —]z 0i0i+1
i=1

where the spin g; = +1 and ] is a positive constant. At
: 1 : :
inverse temperature [ = P the correlation function
B
between the nearest neighbor spins ( g;0;,41 ) is
e_ﬁ]

(eﬁ]-{-e‘ﬁ])
2. e 2bJ
3. tanh(B))
4. coth(f))

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 30/ 103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q35. [Dec 2018] . 5.0 marks
Statistical Mechanics > Random Walk/Brownian motion/Diffusion

CSIR NET 2018 Dec 5M

A particle hops on a one-dimensional lattice with lattice
spacing a. The probability of the particle to hop to the
neighboring site to its right is p, while the corresponding
probability to hop to the left is g =1 —p. The root-

mean squared deviation Ax = ./(x2) — (x)? in
displacement after N steps, is

1. a/Npqg

qa p
2. aN+/pq - 2 . EFEh .
3. 2a,/Npqg O

4. aN
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q36. [Dec 2018] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2018 Dec 5M

The energy levels accessible to a molecule have
energies E; = 0,E, = A and E5 = 2A (where A is a
constant). A gas of these molecules is in thermal
equilibrium at temperature T. The specific heat at
constant volume in the high temperature limit
(kgT > A)varies with temperature as

1 —7
2. =
3.%

4. =

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 32/ 103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q37. [June 2018] . 3.5 marks

Statistical Mechanics > Microstates and Macrostates

CSIR NET

2018 June

3.5M

The number

levels is
1. 311
2. 113

(13)!
21(11)!

(11)!
318!

3.

www.physicsbyaaryan.com

. www.csirnetphysics.com

of

ways of
indistinguishable bosons

. Contact: 9501976811
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q38. [June 2018] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2018 June 3.5M

In a system of N distinguishable particles, each
particle can be in one of two states with energies 0
and —FE, respectively. The mean energy of the
system at temperature T is

1 k
1. _EN(l + 38/ BT)
2. —NE(1 + e/ksT)
1
3. —-NE

4. —NE(1 + e¢/ksT)
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q39. [June 2018] . 5.0 marks

Statistical Mechanics > Random Walk/Brownian motion/Diffusion

CSIR NET

2018 June 5M

Consider a particle diffusing in a liquid contained in
a large box. The diffusion constant of the particle in
the liquid is 1.0 X 1072 cm?/s. The minimum time

after which the root-mean-squared displacement
becomes more than 6cm is

1. 10 min
2. 6min

3. 30 min
4. /6 min

www.physicsbyaaryan.com . www.csirnetphysics.com .
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q40. [June 2018] . 5.0 marks
Statistical Mechanics > Black Body Radiations

CSIR NET 2018 June

SM

The maximum intensity of solar radiation is at the

wavelength of Asyn ~ 5000A° and corresponds to
its surface temperature Tgyn ~ 10* K. If the
wavelength of the maximum intensity of an X-ray

staris 5A°, its surface temperature is of the order of

1. 10K
2. 101*K
3. 101°K
4. 10’K
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Q41. [Dec 2019] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

CSIR NET 2019 Dec 3.5M

The angular frequency of oscillation of a quantum
harmonic oscillator in two dimensionsis w. If itisin

contact with an external heat bath at temperature T,

its partition function is (in the following f = ﬁ)
B

o2Bhw
.(BZﬁhw__l)z
pPhw
(efho-1)]
ePhw

" ePhw_q
e2Phw

" e2Phw_q

3

4

Q42. [Dec 2019] . 3.5 marks
Statistical Mechanics > Quantum Statistical Mechanics

CSIR NET 2019 Dec 3.5M

Consider black body radiation in thermal

equilibrium contained in a two-dimensional box.

The dependence of the energy density on the
temperature T is

1.T3

2.T

3.T*

4.T*
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q43. [Dec 2019] . 3.5 marks
Statistical Mechanics > Microstates and Macrostates

CSIR NET 2019 Dec

3.5M

.1 : :
Two spin > fermions of mass m are confined to move

in a one-dimensional infinite potential well of width
L. If the particles are known to be in a spin triplet
state, the ground state energy of the system (in units

h2m2
2ml2
1.8

2.2
3.3
4.5

of )is
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q44. [Dec 2019] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2019 Dec 3.5M

The energies available to a three state system are
0,E and 2E, where E > 0. Which of the following
graphs best represents the temperature
dependence of the specific heat?

1. @ 5
0 T 0 T
C, o
3 4.
0 T 0 T
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q45. [Dec 2019] . 5.0 marks
Statistical Mechanics > Random Walk/Brownian motion/Diffusion

CSIR NET 2019 Dec 5M

A particle hops randomly from a site to its nearest
neighbour in each step on a square lattice of unit
lattice constant. The probability of hopping to the
positive x-direction is 0.3, to the negative x-
directionis 0.2, to the positive y-directionis 0.2
and to the negative y-direction is 0.3 . If a particle
starts from the origin, its mean position after N
stepsis

1 2 2
1. EN(_l + ])

1 2 2
2. EN(I,\_ ), ,\
3.N(0.3i — 0.2))
4.N(0.2i — 0.3))
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PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q46. [Dec 2019] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET

2019 Dec

5M

For a crystal, let ¢ denote the energy required to

create a pair of vacancy and interstitial defects. If n

pairs of such defects are formed, and n < N, N’,

where N and N’ are respectively, the total number of
lattice and interstitial sites, then n is approximately

1./ NN e—®/(2kpT)
2. NN'e=®/(ksT)

3.2 (N + N')e9/@ksD

1 \o—®/(kpT)
4.2(N+N)e ¢/UepT

www.physicsbyaaryan.com . www.csirnetphysics.com .

Contact: 9501976811

Page 41/ 103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q47. [Dec 2019] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2019 Dec 5M

The Hamiltonian of two particles each of mass m,

is H(q1,p1; 92, 02) = pl + + k (‘h +q5 ++ Q1Q2)
where k > 0Ois a constant. The value of the partition

function
Z(B)
— dql dpl dqz dpze_ﬁH(QL?Jl;qupZ) iS
. 2mm? E
R
2mm? |15
2. 52 T
2mm? |63
3. 52 ”
2mm? |64
4. 52 =

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 42/ 103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q48. [June 2019] . 3.5 marks
Statistical Mechanics > Microstates and Macrostates

CSIR NET

2019 June 3.5M

In a system comprising of approximately 1023
distinguishable particles, each particle may occupy
any of 20 distinct states. The maximum value of the
entropy per particle is nearest to

1. 20k;
2. 3kp

3.10(In2)k;
4.20(In2)kg
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Consider a classical gas in thermal equilibrium at
temperatures T; and T, where T; < T,. Which of the
following graphs correctly represents the qualitative
behavior of the probability density function of the x-
component of the velocity?

1,
1.5 2. >
A Q

0

V.
3. _ 4. _
> =
Q Q,

T\Z
0
V
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At each time step, a random walker in one

dimension either remains at the same point with

probability %, or moves by a distance A to the right or

left with probabilities g each. After N time steps, its

root mean squared displacement is

1. AN

9N
N

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 45/ 103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q51. [June 2019] . 5.0 marks
Statistical Mechanics > Ising model

CSIR NET 2019 June 5M

The Hamiltonian of three Ising spins 51, S, and 53,
each taking values +1, is

H=—J(5{S, + 5,S3) — hS{, where ] and h are
positive constants. The mean value of 53 in
equilibrium at atemperature T = 1/(kgf), is

1. tanh3(B))
2. tan(Bh)tanh?(8))

3. sinh(Bh)sinh?(B))
4.0
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The temperatures of two perfect black bodies A
and B are 400K and 200K, respectively. If the
surface area of A is twice that of B, the ratio of total
power emitted by A tothat by Bis

1. 4
2. 2
3. 32

4. 16
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An idealised atom has a non-degenerate ground

state at zero energy and a g-fold degenerate excited
state of energy E. In a non-interacting system of N

such atoms, the population of the excited state

may exceed that of the ground state above a

temperature T >

2kgln 2

for which this is possible is

1. 8
2. 4
3. 2

4. 1

www.physicsbyaaryan.com

. www.csirnetphysics.com

. Contact: 9501976811

. The minimum value of g
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.1 : : :
Spin Efermlons of mass m and 4m are in a harmonic

potential V(x) = %kxz. Which configuration of 4 such

particles has the lowest value of the ground state
energy?

1. 4 particles of mass m

2. 4 particles of mass 4m

3. 1 particle of mass m and 3 particles of mass 4m
4

2 particles of mass m and 2 particles of mass 4m
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The energy density I of a black body radiation at
temperature T is given by the Planck's distribution

2
Y hv ,
——, where v is the

¢ (ekB—T—1)

frequency. The function I(v, T) for two different
temperatures T; and T, are shown below. If the two
curves coincide when I(v, T)v® is plotted against

functionI(v,T) = o

vP /T, then the values of a and b are, respectively,

1. 2and 1 | %

2. -2and 2 7 I

3. 3and -1

4. -3and 1 -
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For anideal gas consisting of N distinguishable
particles in avolume V, the probability of finding

exactly 2 particles in avolume 6V <« V, in the limit

N,V — oo, is
1. 2N6V/V
2. (NSV/V)2

3 (N5V)? o—N8V/V
T 2Vv2

4 (S_V)Z a—N8V/V
" \vV
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The Hamiltonian of a system of 3 spinsis H = J(S;S, + S,S3),
where S; = +1 fori = 1,2,3. Its canonical partition function,
attemperature T, is

1. 2 (2 sinh ké—T)z

2 (2 cosh )2
3. 2 (2 cosh kBT)
4, 2 (2 cosh kBT)
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The volume and temperature of a spherical cavity
filled with black body radiation are V and 300 K,
respectively. If it expands adiabatically to a volume

2V, its temperature will be closest to

1. 150K
2. 300K
3. 250K
4. 240K
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The position of a particle in one dimension changes in
discrete steps. With each step it moves to the right,
however, the length of the step is drawn from a uniform

distribution from the interval [?L — %w,l + %w], where A

and w are positive constants. If X denotes the distance
from the starting point after N steps, the standard

deviation \/(Xz) — (X)? for large values of N is

1. Zx VN
2. &x gt
2 3
3 gx\/ﬁ
w N
4. ;X E
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The energy levels of a non-degenerate quantum
system are €, = nE,, where E;, is a constant and
n=1,273,.. At atemperature T, the free energy F
can be expressed in terms of the average energy E by

1. Ey + kgTln—
EO
E
2. Eo+ 2kpTIn_
0
E
3. E, — kgTln—
EU

4. Ey — 2kgTIn—
Eg
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A polymer, made up of N monomers, is in thermal
equilibrium at temperature T. Each monomer
could be of length a or 2a. The first contributes zero
energy, while the second one contributes €. The
average length (in units of Na) of the polymer at
temperature T =€/kp is

5+4+e
1_ -
44e
44e
2. —
3+e
3+e
3. —
2+e
2+e
4, —
14+e
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Balls of ten different colours labeled by
a=1,2,..,10 are to be distributed among different
coloured boxes. A ball can only go in a box of the
same colour, and each box can contain at most
one ball. Let n, and N, denote respectively, the
numbers of balls and boxes of colour a. Assuming
that N, > n, > 1, the total entropy (in units of the
Boltzmann constant) can be best approximated by

1. ¥,(NyInN, + nglnn, — (N; — ny)In(N,; — ny)

2. Za(Naln N, —n,ilnn, + (N, — n )In(N, — na))
3. ¥.(NInN, —nglnn, + (N, — n)In(N, — ny))
4, Za(Naln N, +n,Inn, + (N, — ny)In(N, — na))
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The dispersion relation of a gas of non-interacting

bosons in d dimensions E(k) = ak® where a and s

are positive constants, Bose-Einstein
condensation will occur for all values of
1. d>s

2. d+2>s>d—-2
3. s> 2independent ofd
4. d > 2 independent of s

Q64. [June 2022] . 3.5 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET 2022 June 3.5M

If the average energy (E);r of a quantum harmonic
oscillator at a temperature T is such that (E)r = 2(E)r_0,
then T satisfies

1. coth (h—";) =2

kp
Z. coth (22(,:?) = 2
3. coth (’%’T) =
e () -
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A walker takes steps, each of length L, randomly in
the directions along east, west, north and south.
After four steps its distance from the starting point
is d. The probability thatd < 3L is

1. 63/64

2. 59/64
3. 57/64
4. 55/64
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An elastic rod has a low energy state of length L.«
and high energy state of length L., . The best
schematic representation of the temperature (T)
dependence of the mean equilibrium length L(T) of

the rod, is
1 2.
L(T)4
Lmzx + me
Lmax
» T
> T
3 4.
L(T) L(T)
A A
L,m,; + L ax Lrn'm
2
L
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The energy levels of a system, which is in equilibrium
at temperature T = 1/(kgf3), are 0, € and 2 €. If two
identical bosons occupy these energy levels, the

probability of the total energy being 3 €, is

—-3pB€
7 e
" 1+e Pete2Pe 3P4 o—4pE
- e—sﬁe
" 142e P€+2e 2P€1e3F€ e —4PE
—3pe€
e
3. —Fera2 — —
e PE€42e72P€re—3L€1o—4pE
4 e—SBE

1+e~P€+2e2P€+e—3L€1o—4P¢E
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A paramagnetic salt with magnetic moment per ion
Uy = Tug (where ug is the Bohr magneton) is in
thermal equilibrium at temperature T in a constant
magnetic field B. The average magnetic moment

(M), as a function of k"i, is best represented by

UBB
1. 2.
M) (M)
:
keI ugB
3 4.
(M) (M) /B

kT ugB
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A system of N non-interacting particles in one-
dimension, each of which is in a potential V (x) = gx®
where g >0 is a constant and x denotes the
displacement of the particle from its equilibrium
position. In thermal equilibrium, the heat capacity at
constantvolume is

1. ZNkg
2. =Nk
3. =Nkg
4. =Nkg
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The energies of a two-level system are +E. Consider
an ensemble of such non-interacting systems at a
temperature T. At low temperatures, the leading

term in the specific heat dependson T as

7 ie—E/kBT
=
ie—zE/kBT

2
T2

3 Tze_E/kBT
4

T2p—2E/kpT
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A quantum system is described by the Hamiltonian

H=]S, + 1S,

where §; = gcr,; and 0;(i = x,y,z) are the Pauli

matrices. If 0 < A « J, then the leading correction
in A to the partition function of the system at

temperature T is

2
1. ik coth( Jh
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. Contact: 9501976811

Page 64 /103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q72. [Dec 2023] . 3.5 marks
Statistical Mechanics > Microstates and Macrostates

CSIR NET 2023 Dec 3.5 M

Each allowed energy level of a system of non-
interacting fermions has a degeneracy M. If there
are N fermions and R is the remainder upon
dividing N by M, then the degeneracy of the ground
state is

1.RM

2.1

3.M

4. Mcy,
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Four distinguishable particle fillup energy levels
0, €, 2 €. The number of available microstates for
the total energy 4 € is

1.20

2.24

3.11

4.19
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A system of N non-interacting classical spins,
where each spin can take values o = —1,0,1, is

placed in a magnetic field h. The single spin
Hamiltonian is given by

H = —ugho + A(1 — ¢2),
where upg, A are positive constants with appropriate

dimensions. If M is the magnetization, the zero-
field magnetic susceptibility per spinla—M ,ata

N 0hlp-o
temperature T = 1/[ kg is given by

1. Bug

2BUp
" 2+e~hA

3. Buge — BA

Bug
T1+eFA
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A system of non-relativistic and non-interacting

bosons of mass m in two dimensions has a density n.
The Bose-Einstein condensation temperature T, is

12nh?
nmmkpg
3nh?

nmkpg

6nh?
3.
nmkpg

4.0

1.

2.
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A photon inside the sun executes a random walk
process. Given the radius of the sun = 7 X 10% km
and mean free path of a photon ~ 1073 m, the
time taken by the photon to travel from the centre
to the surface of the sunis closestto

1.10%sec

2.10%*sec

3.10%?sec

4.10'8sec
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Two energy levels, 0 (hon-degenerate) and € (doubly

degenerate), are available to N

non-interacting

distinguishable particles. If U is the total energy of
the system, for large values of N the entropy of the

system is kg [Nln N — (N - g) In (N — g) + X]. In this

expression, X is

1. —ElnE
c 2€
2. =Y
c c
3. —ﬂlnE
€ €
4 —ElnE
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The single particle energies of a system of N non-
interacting fermions of spins (at T = 0) are E, = n?E,,

n=123:-. The ratio €p G) J€EF G) of the Fermi

energies for fermions of spin 3/2 and spin 1/2, is

1. 1/2
2. 1/4
3. 2
4. 1
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The dispersion relation of a gas of non-interacting

bosons in two dimensions is E|k| = ¢ /|Kk|, where c

IS a positive constant. At low temperatures, the
leading dependence of the specific heat on
temperature T, is

1. T*

2
3. T?
4
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The energy levels available to each electron in a
system of N non-interacting electrons are E,, = nE,,
n=20,1,2,--. Amagnetic field, which does not affect
the energy spectrum, but completely polarizes the
electron spins, is applied to the system. The change
in the ground state energy of the system is

1
1. ~N2E,
2. N2E,
1
3. —NZE,

4. iNZEO
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Two random walkers A and B walk on a one-

dimensional lattice. The length of each step taken
by A is one, while the same for B is two, however,
both move towards right or left with equal
probability. If they start at the same point, the
probability that they meet after 4 steps, is

1. 9/64
2. 5/32
3. 11/64
4. 3/16
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In a one-dimensional system of N spins, the

allowed values of each spin are o; = {1,2,3, ..., q},
where q = 2 is an integer. The energy of the system

IS —]Z{il 0¢i,0:,, Where J >0 is a constant. If
periodic boundary conditions are imposed, the
number of ground states of the system is

1. g
2. Ng
3. gN
4. 1
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The dispersion relation of electrons

in three

dimensions is €(k) = hvgk, where vg is the Fermi

velocity. If at low temperatures (T < Ty ) the Fermi
energy eg depends on the number density n as

er(n) ~ n%, the value of ais
1. 1/3

2. 2/3
3. 1

4. 3/5
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Two electrons in thermal equilibrium at
temperature T = kg/P can occupy two sites. The
energy of the configuration in which they occupy
the different sites is J]$;-S, (where J]>0 is a
constant and S denotes the spin of an electron),
while it is U if they are at the same site. If U = 10],
the probability for the system to be in the first
excited state is

1. e—381/4/(3e81/4 + e~3BI/4 4 26—103])
2. 3eFl/A/(3ePI/4 4 3P/ 4 27108
3. e—BI/4/(2e—BI/4 + 3e3B1/4 4 26—1081)
4. 36—361/4/(2861/4 + 3e~3BI/4 4 2e—105])

Page 75/ 103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q85. [Dec 2024] . 3.5 marks
Statistical Mechanics > Black Body Radiations

CSIR NET

2024 Dec

3.5M

A spherical cavity of volume V is filled with thermal
radiation at temperature T. The cavity expands
adiabatically to 8 times its initial volume. If o is
Stefan's constant and c¢ is the speed of light in
vacuum, what is the closest value of the work done

in the process?
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An isolated box of volume IV contains 5 identical,
but distinguishable and noninteracting particles.
The particles can either be in the ground state of

zero energy or in an excited state of energy €. The

ground state is non-degenerate while the excited

state is doubly degenerate. There is no restriction on

the number of particles that can be put in a given

state. The number

of accessible microstates

corresponding to the macrostate of the system with

energy E = 2¢ are
1. 10

2. 20
3. 40
4. 30
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A system comprises of N distinguishable atoms
(N > 1). Each atom has two energy levels w and

3w(w > 0). Let egq denote the average energy per
particle when the system is in thermal equilibrium,

the upper limit of & is

3w

1.7

2. 3w
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2024 Dec

3.5M

For an ideal Bose gas, the density of states is given
by p(E) = CE?, where C is a positive constant.

Assume that the

number

of bosons

IS not

conserved. The variation of the specific heat of the

gas with temperature T is closest to

1. T?
2. T3
3. T
4. T4
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Bose condensation experiments are carried out on
two samples A and B of an ideal Bose gas. The
same gas species is used in both. The condensate
densities achieved at a given temperature below the

critical temperature are n, = 1.80 x 10'* cm™

3 and

ng = 1.44 x 101> cm™3, respectively. If P, and Pg

are the pressures of the two gas samples, the ratio

Py .
—Ais
Pg

1. 1

N—
N W

N
N
0| =

N—
wiN

w
N
0| =

>
0o
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Energy of two Ising spins (s = i%) IS given by

E =515, + 51 + 55.

At temperature T, the probability that both spins

take the value —% is 16 times the probability that

1
both take the value +§' At the same temperature,

what is the probability that the spins take opposite

values?
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A spherical cavity of radius 1y has an impenetrable
wall. A quantum particle of mass m inside the cavity
IS in its ground state. The pressure exerted on the

cavity wall is

Th?
5

4nnb

Th?
2.

mro

mlh?

5
Znuh

wlh?

5
4nuh
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Quantum particles of unit mass, in a potential

1cuzxz x>0
V(x) =42
co x <0

are in equilibrium at a temperature T. Let n, and n;
denote the numbers of the particles in the second
and third excited states respectively. The ratio
n,/ns is given by

()
. eon(2)
s ()

4hw
4. exp (k—)
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A single particle can exist in two states with
energies 0 and E respectively. At high temperatures
(kgT > E) the specific heat of the system (Cy) will
be approximately

: 1
1. proportlonalto;

2. proportionalto%2

E

3. proportional to e*sT

4. constant
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Two non-interacting classical

particles

having

masses m; and m, are moving in a one-dimensional
box of length L. For total energy not exceeding a
given value E, the phase space "volume" is given by

1. mwl2E (—m1m2 )

mq +m2

2. ﬂLzE\/mlmz

3. 2mL%E (m)

m1q +m2

4. 2ml?Em;m,
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A random walker takes a step of unit length
towards right or left at any discrete time step.
Starting from x = 0 at time t = 0, it goes right to
reach x =1 at t = 1. Hereafter if it repeats the
direction taken in the previous step with probability
p, the probability thatitisagainatx =1 att = 3 s

1. 1—p

2. (1-p)?

3. 2p(1—p)
4. 4p*(1—p)
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Five classical spins are placed at the vertices of a
regular pentagon. The Hamiltonian of the system is
H =]35:S;, where ] > 0,S5; = £1 and the sum is
over all possible nearest neighbour pairs. The
degeneracy of the ground state is

1. 8
2. 5
3. 4
4. 10
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A 1-dimensional random walker's displacement
Is always positive and is equally likely to be
anywhere intherange [L,L + b]. After N
statistically independent steps the mean

distance covered by the walker is
1. NL

2. N/ L? + b2
b

3.N(L+5)

4. NL + b\/N
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B, C and F are three systems which have
particles of same mass and same number
density kept at the same low temperature T.
Here C is a classicalideal gas, F is a free Fermi
gas and B is a free Bose gas, with pressures
P., Pr and Py respectively. Then

1. Py > P > Pg.

2. Ppr > P > Pg.

3. P> Pr > Pg.

4. P.> Py > Py.
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Five indistinguishable atoms are sitting on the
distinguishable vertices of a pentagon. The
atoms can be in one of the two states: g with
energy 0, and e with energy E. However
neighboring atoms cannot both be in the e state.
The partition function of this system at
temperature T, is

__E __2E
1.1+ 5e kBT 4 2¢ kBT
__E _2E
2.1+ 5e BT + 3e kBT
__E _2E
3.1+ 5e kT 4+ 10e *BT
E 2F

4.1+ 5e k8T + 5e kpT
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A binary alloy consists of Ny number of A-type and Np
number of B-type atoms. The atoms sit on the sites of a
simple cubic lattice and the nearest neighbours interact
with each other. Assume an attractive interaction energy
— J(J > 0) between two like neighbours ( AA or BB pair)
and a repulsive interaction energy +/ between two unlike
neighbours ( AB pair). If N is the total number of sites,
then the average energy of the system at a very high
temperature (kgT > J)is

(Ny—Np)?
N

1. -3/
3JN

2
3j (NA‘;JNB)

—3J(N4 — Np)

N

I
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Consider a one-dimensional lattice (with lattice
spacing a ) along X -axis with sites labelled by

x =0,1,2 ..... L. A particle carrying a charge —q can
occupy any one of these sites. An electric field of
strength E is applied in the positive x-direction. The

average energy of the particle at a temperature T (in
the limit L — o0) is (,6’ = L)
kpT

Eqa
Eqa

" 1+ePEqa

Eqa

2

4. —Eqa

1
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The excitations of a three-dimensional solid are
bosonic in nature and their energy dispersion is
given by €, « k?, in the long wavelength limit. If the
chemical potential of the system is zero, the
temperature dependence of specific heat of the

system at low temperature is proportional to
1.T3

3
2. T2
5
3.T2
1
4. T2
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There are two boxes, one at the ground level, and the other at a
fixed height h. There are three balls of different colours, each
having mass m and radius r < h. There is no restriction on the
number of balls that can be simultaneously putin a given box.
For a given value of the total energy E (in units of mgh, g being
the acceleration due to gravity), the number of accessible
microstates is (U(E). The plot of (Q(E) vs E is

1. 2
P [ — "
Y- 1 S
2
| TR CRENTTN
lj -----------------
1 E
0 1 2 3 4
3 4.
) DO
L | P
3
CHT T W E—
1J --------
]I =
0 1 2 3 4
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The internal energy of a system is given by

2
U= g(N)V 3exp %] where V is the volume, S is

the entropy, N is the number of moleculesand R is
a constant. The function g(N) is proportional to

1. N°/3

2.N1/3

3, N4

4. N
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Consider 2N lIsing spins, s;(s; = +1) in aone-
dimensional lattice with periodic boundary
conditions. The Hamiltonian is given by

2N
H = —]Z SiSi+1
i=1

where | denotes the strength of the nearest-
neighbour interactions with /] > 0. Let F be the fully
ferromagnetic state and let A be the lowest energy
state with zero magnetization. The energy difference
between these two states is

3] J
1.5 2.4 3.7 4 2
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Two discrete time random walkers start from the point

x = 0 at time t = 0 taking discrete steps of unit length
along the x axis. The first walker is unbiased and the
second walker is biased to move towards the right with
probability p. The probability that they are at a distance
of 2 units from each other at both time stepst = 1 and
t=2is

1.

2.

w
NS = N B
| I
'F‘l"r:%
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A rigid molecule can have two possible rotational
states:j = 0 orj = 1. Its rotational energies are
hZ

given by e; = Ej(j + 1), where [ is its moment of

inertia. For an ensemble of such molecules in
thermal equilibrium at temperature T, the ratio of
the number of molecules in the j = 1 state (N;), to

those in j = 0 state (Ny), is 1+ = 0.003. The
0

. . h? .
temperature T (in units of YT where kp is the
B

Boltzmann constant) is closest to
1. 0.29 2. 0.21 3. 0.15 4. 0.34

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 98/ 103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Q108. [June 2025] . 5.0 marks
Statistical Mechanics > Canonical Ensemble

CSIR NET

2025 June

5M

Stat. Mech.

A thermodynamic system (attemperature T and
volume V'), is described by its internal energy

U = AT*V and pressure p = %AT’*, where A is a

constant of appropriate dimension. The Helmholtz
free energy of the system is

1. gAT“V

1

2. gAT“V

3. —éAT’*V

4

4, ——AT*V

3
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Answer Key

108 questions . Subject and topic for quick revision

Q. No Subject Topic Answer
Q1 Statistical Mechanics Canonical Ensemble 1
Q2 Statistical Mechanics Ising model 4
Q3 Statistical Mechanics Canonical Ensemble 4
Q4 Statistical Mechanics Canonical Ensemble 1
Q5 Statistical Mechanics Random Walk/Brownian motion/Diffusion 4
Q6 Statistical Mechanics Microcanonical Ensemble 4
Q7 Statistical Mechanics Canonical Ensemble 4
Q8 Statistical Mechanics Random Walk/Brownian motion/Diffusion None
Q9 Statistical Mechanics Ising model 1
Q10 Statistical Mechanics Quantum Statistical Mechanics 3
Q11 Statistical Mechanics Quantum Statistical Mechanics 1
Q12 Statistical Mechanics Microcanonical Ensemble 3
Q13 Statistical Mechanics Random Walk/Brownian motion/Diffusion 4
Q14 Statistical Mechanics Canonical Ensemble 2
Q15 Statistical Mechanics Random Walk/Brownian motion/Diffusion 3
Q16 Statistical Mechanics Canonical Ensemble 3
Q17 Statistical Mechanics Quantum Statistical Mechanics 1
Q18 Statistical Mechanics Canonical Ensemble 3
Q19 Statistical Mechanics Canonical Ensemble 3
Q20 Statistical Mechanics Quantum Statistical Mechanics 1
Q21 Statistical Mechanics Quantum Statistical Mechanics 4
Q22 Statistical Mechanics Microcanonical Ensemble 4
Q23 Statistical Mechanics Quantum Statistical Mechanics 2
Q24 Statistical Mechanics Canonical Ensemble 1
Q25 Statistical Mechanics Canonical Ensemble 1
Q26 Statistical Mechanics Quantum Statistical Mechanics 2
Q27 Statistical Mechanics Microcanonical Ensemble 3
Q28 Statistical Mechanics Quantum Statistical Mechanics 3
Q29 Statistical Mechanics Ising model 4
Q30 Statistical Mechanics Microcanonical Ensemble 1
Q31 Statistical Mechanics Canonical Ensemble 4
Q32 Statistical Mechanics Canonical Ensemble 1
Q33 Statistical Mechanics Grand Canonical ensemble 1
Q34 Statistical Mechanics Ising model 3
Q35 Statistical Mechanics Random Walk/Brownian motion/Diffusion 3
Q36 Statistical Mechanics Canonical Ensemble 4
Q37 Statistical Mechanics Microstates and Macrostates 3
Q38 Statistical Mechanics Canonical Ensemble 4
Q39 Statistical Mechanics Random Walk/Brownian motion/Diffusion lor3
Q40 Statistical Mechanics Black Body Radiations 4

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 100/ 103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Answer Key (cont.)

Q. No Subject Topic

Q41 Statistical Mechanics Canonical Ensemble

Q42 Statistical Mechanics Quantum Statistical Mechanics

Q43 Statistical Mechanics Microstates and Macrostates

Q44 Statistical Mechanics Canonical Ensemble

Q45 Statistical Mechanics Random Walk/Brownian motion/Diffusion
Q46 Statistical Mechanics Canonical Ensemble

Q47 Statistical Mechanics Canonical Ensemble

Q48 Statistical Mechanics Microstates and Macrostates

Q49 Statistical Mechanics Black Body Radiations

Q50 Statistical Mechanics Random Walk/Brownian motion/Diffusion
Q51 Statistical Mechanics Ising model

Q52 Statistical Mechanics Black Body Radiations

Q53 Statistical Mechanics Canonical Ensemble

Q54 Statistical Mechanics Microstates and Macrostates

Q55 Statistical Mechanics Black Body Radiations

Q56 Statistical Mechanics Microcanonical Ensemble

Q57 Statistical Mechanics Ising model

Q58 Statistical Mechanics Black Body Radiations

Q59 Statistical Mechanics Random Walk/Brownian motion/Diffusion
Q60 Statistical Mechanics Canonical Ensemble

Q61 Statistical Mechanics Canonical Ensemble

Q62 Statistical Mechanics Microcanonical Ensemble

Q63 Statistical Mechanics Quantum Statistical Mechanics

Q64 Statistical Mechanics Canonical Ensemble

Q65 Statistical Mechanics Random Walk/Brownian motion/Diffusion
Q66 Statistical Mechanics Canonical Ensemble

Q67 Statistical Mechanics Canonical Ensemble

Q68 Statistical Mechanics Canonical Ensemble

Q69 Statistical Mechanics Quantum Statistical Mechanics

Q70 Statistical Mechanics Canonical Ensemble

Q71 Statistical Mechanics Canonical Ensemble

Q72 Statistical Mechanics Microstates and Macrostates

Q73 Statistical Mechanics Microstates and Macrostates

Q74 Statistical Mechanics Canonical Ensemble

Q75 Statistical Mechanics Quantum Statistical Mechanics

Q76 Statistical Mechanics Random Walk/Brownian motion/Diffusion
Q77 Statistical Mechanics Microcanonical Ensemble

Q78 Statistical Mechanics Microstates and Macrostates

Q79 Statistical Mechanics Quantum Statistical Mechanics

Q80 Statistical Mechanics Microstates and Macrostates

Q81 Statistical Mechanics Random Walk/Brownian motion/Diffusion
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Answer Key (cont.)

(O\[o] Subject Topic

Q82 Statistical Mechanics Ising model 1
Q83 Statistical Mechanics Quantum Statistical Mechanics 1
Q84 Statistical Mechanics Canonical Ensemble 2
Q85 Statistical Mechanics Black Body Radiations 4
Q86 Statistical Mechanics Microcanonical Ensemble 3
Q87 Statistical Mechanics Canonical Ensemble 4
Q88 Statistical Mechanics Quantum Statistical Mechanics 2
Q89 Statistical Mechanics Quantum Statistical Mechanics 1
Q90 Statistical Mechanics Ising model 4
Q91 Statistical Mechanics Quantum Statistical Mechanics 1
Q92 Statistical Mechanics Canonical Ensemble 1
Q93 Statistical Mechanics Canonical Ensemble 2
Q94 Statistical Mechanics Microcanonical Ensemble 4
Q95 Statistical Mechanics Random Walk/Brownian motion/Diffusion 1
Q96 Statistical Mechanics Ising model 4
Q97 Statistical Mechanics Random Walk/Brownian motion/Diffusion 3
Q98 Statistical Mechanics Quantum Statistical Mechanics 4
Q99 Statistical Mechanics Canonical Ensemble 4
Q100 Statistical Mechanics Ising model 1
Q101 Statistical Mechanics Canonical Ensemble 1
Q102 Statistical Mechanics Quantum Statistical Mechanics 2
Q103 Statistical Mechanics Microstates and Macrostates 3
Q104 Statistical Mechanics Microcanonical Ensemble 1
Q105 Statistical Mechanics Ising model 2
Q106 Statistical Mechanics Random Walk/Brownian motion/Diffusion 1
Q107 Statistical Mechanics Canonical Ensemble 1
Q108 Statistical Mechanics Canonical Ensemble 3

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 102 /103



PhysicsByAaryan CSIR NET Physics - Statistical Mechanics

Study with PhysicsByAaryan

Full CSIR NET / GATE / JEST / BARC Physics live batch by Aaryan Mehra Sir.
Concept-first teaching, complete PYQ coverage, daily doubt support.

Use coupon CONSISTENCY for Rs. 500 off
Visit

www.physicsbyaaryan.com
www.csirnetphysics.com

Contact
9501976811

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811

Page 103/ 103



