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Choose the correet answcer from the following: 1X20=20
1. [n canonical ensemble, the rones Hluctuation incenerpy is

9
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6.

a. vkr? b.

d.

Which of the following statement is false?

a. In classical statistics. the particles b, NMaxwell-Boltzmana slatistics
have a certain degree of describes the distribation of gas
togetherness as well as molecules.
separaleness,

¢. Liouville’s theorem gives the d.  In Grand canonical ensemble, the
principle of conservation ol svstem is separated by rigid,
energies of particles, permeable and conducting, walls,

In case of Mavwell-Boltzmann velocity distribution curve, which one of the following,

is correct?

A As T increases, the distribution b.  As T increases, the distribution spreads

becomes narrow, oul.

¢ As Lincreases, the distribution gets de As T decreases,  the  distribution
sharper. spreads oult.

In case of Mavwell-Boltzmann statistics, the molecular size is

a. Neghgible b. Equal to the intermolecular distance

c. | ess than the internolecular d. More than the intermolecular distance
distance

[ he thermodyvnamic probability of Maxwell-Boltzmann distribution is
i
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i i i S - 1 »=E
- }L;JI’"A,’:T””‘“”” r’) NIk BEQSqd*p
{ .

' 1 .
C l {( =8B il d. :'J] e T qd p

1 USTM/COER/R-01



7. Incase of a classical ideal gas, which of the following option ior N particle svston: is

correct?
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8. Maxwell-Boltzmann distribution function is given by n, =
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9. In canonical ensemble, which of the follewiag is true?
a. Energy can vary from 0 to infinity b. Energy does not vary at all
¢. Energy can vary from0to | d  Enerpy i rearicted

10. Partition function of an equilibrium system is given by
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I'l. Whatis the partition function in quantum statistical mechanics?
[t represents the total number of

. i : It represents the probability ol a sysiem
a. accessible microstates for a given ’

being ina particular energy state
macroslate .
Itrepresents the total energy of a It represents the average valvee »fen

system © observable irce given quantun state

12, Which of the following is a fundamental postulate of quantum statistical medhanies?
The wave function collapses 1o an

- b. The total enerey of a svstem is conserved
cipenslate upon measurement ¢

The probability or an eventis given Fhe average value of an ohservable is
. by the square of the absolute value d. given by the expected value of the
of the wave fundtion corresponding, operater

13. At what temperature does Bose-Einstein condensation ocour?
a. Room temperature b.  Absolute zero
¢. 1000 degrees Celsius d. Itean occur at any Weinpesature

14. What are some real-world applications of Bose-Einstein statistics?
Superconductivity and
supertluidity

¢. Nudclear fission ¢

b. Solar energy capiare

. Quantum coripuling,

15. In quantum statistical mechanics, the average energy of a svstem is given by

The  evpedtation value  of  the The product of ihe paridion tuaction and
Hamiltonian operator. " the temperatere
The sum of the energies of all
¢. possible states divided by the total <. The Gibbs free caerg

number of states
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16. The grand canonical density matrix can be written as (symbols have usual meaning)

Ay P = et R b: g = e FE=RN £
C fun = l"h“/y d. Pan = ‘-'””"”""/Z
17, in Fermi-Dirac distribution function, the chemical potential represents
The rate of change of particle g The energy required to add ope more
number with respect to energy. © particle to the system.

The probability of finding a particle ina

c. The temperature of the svstem, 4=
. specitic energy slate.

13, Ina quantum mechanical ensemble, which of the following, best describes the
behavior of individual particles?
The behavior of individual
a. particles can be predicted with b.
ceainty,

The behavior of individual particles
follows classival laws of physics.

The behavior of individual particles The behavior of individual particles is
c. e .
s probabilistic, completely random.

19. What is the significance of Pauli exclusion principle in quantum slatistica! moechanics?

Determines the probability : e : ;
prone - Ensures the stability of electrons in

a. distribution of particles in
atoms and molecules

ditferent energy states
Describes the behavior ol identical Determines the average energy of a

particles in quantum systems system

20. Number ol microstates in a macrostate may be
a. Equal b. =

¢ < d. greater
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[Answer question no.1 & any four (4) from the rest |

a. Discuss briefly the phase space of a classical system and S+5=10
derive the partition function of classical ideal gas for N
particle system.

b. Explain Bose-Einstein condensation and derive the criteria
for Bose Einstein condensation to occur.

Find out the energy and density fluctuation in grand canonical 446=10

ensemble,

Discuss the Simple [Harmonic Oscillator in classical statistics R#2=10

along with three thermodynamic properties.

Derive Maxwell-Boltzmann velocity distribution function and draw the O+4=10

graph showing, the dependence (m'lum|wr.|lun-.

a.Explain the statistical weight of BE statistics., 248=10

b. Derive the equation of state for ideal Bose pas and discuss classical

limit for Bosons.

a. Find the exprecsion tor average occupancy of single particle 04242
energy stale in the case of Bose-EFinstein and Fermi-Dirac =19
distribution assuming ideal pas conditions.

b. Derive Liouvilles” equation (time evolution of density
maltrix) in context ol quantum statistical mechanic

c. Write a brief note on quantum mechanical microcanonical
ensemble.

a. What do you mean by ideal Fermi pas? Derive the I+4=5
expression for Lermi energy.

b. Show graphically how the distribution functions (Maxwell- i
Boltzmann, Bose-EFinstein and Fermi Dirac) varies with
temperature((e - ) /KT).

c. What is Ising, madel? Provide a concise explanation ol how "
the Ising model is used to simulate the physics of a )
ferromagnetic substance,

a. Whatis density matrix? What is the role of density matrices 1+1+2
in quantum statistical mechanics? State the propertios of et
density matrix.

b. What is phase transition? Draw the phase diagram S =

¢. State the properiies ot liquid Helium 1L 3
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