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PHYSICS
Course Code : BPHSCCRC(C301

Course Title : Thermal Physics and Statistical Mechanics

Full Marks : 30 Time : 2 Hours
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

GROUP-A
1. Answer any ten questions: 1x10=10
@I wifl evs Ted wis ¢
a)  State zeroth law of thermodynamics.

o
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b) Define ideal black-body.
v AR I WG |

c) What do you mean by an extensive property?
GIGARTe o @Ice & @[e

d) Write down the standard expressions for
average velocity and r.m.s. velocity of a gas

molecule.
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g)

h)

i)

k)

D)
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What are the properties of micro-canonical

ensemble?

M- GIOTRER el @19
Write down the Clausius-Clapeyron equation.
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Show isobaric process in an indicator diagram.
oS HCa NG ANDIo ~@fes (re |

Define entropy.
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Write down the mathematical form of 1st law

of thermodynamics.
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Write down any one of the three TdS

equations.

oG TdS FFCEH @ (T GFO (=74 |
State law of equipartition of energy.
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What is mean free path?
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What do you mean by internal energy?
sl *fe e [ @R e

Define coefficient of diffusion.
AT-LATCFS FER] WIS |

What is viscosity of gases?
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GROUP-B

Answer any five questions: 2x5=10
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a)

b)
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At what temperature will the r.m.s. velocity

of a gas become half its value at 0°C?
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Sketch Maxwell's speed distribution law and
show its temperature variation. (for at least

three different temperatures)
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g)
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Why adiabatics are steeper than isotherms?
Tl afewa @1dfba TNeiol (@afbrad (v @
el 2 (2

Define microstate and macrostate.
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What is energy density related to radiation?
Explain.
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Sketch the graph of the Fermi-Dirac

distribution function at different temperatures.
(At least three different temperatures

including absolute zero)
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Classify the following particle according to

Bose-Einstein and Fermi-Dirac statistics:

Neutron, Hydrogen atom, electron, gluons.
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h)

Each square metre of the sun's surface radiates
energy at the rate of 6.3x107 J/m?/s and
Stefan's constant is 5.669x10* W/m*/K*. Find
the temperature of the sun's surface, assuming

that the Stefan's law applies to the radiation.

A Colferem efe a9 om ¢Fa 6.3x107 J/
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GROUP-C

Answer any two questions: 5x2=10
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a)

b)
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Prove that C,~C,=nR for perfect gas from

Ist law of thermodynamics.
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Compare Maxwell-Boltzman, Bose-Einstein,

and Fermi-Dirac statistics.
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Show that the entropy of the universe

increases in an irreversible process.

MAS (T ARG Aafore [e-gaisd
GRSl e |

Obtain an expression for the entropy

change for an iso-thermal expansion

process for an ideal gas. 21+21

S IR G AN 2R ‘awp i
s e e 541

[6]



