B. Sc. Semester 111 (General/GE3) Examination-2021 (CBCS)
Subject: Physics
Paper-CC-1C
Thermal Physics and Statistical Mechanics

Time:2 Hours Full Marks-40
Candidates are required to give their answers in their own words as far as practicable.
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Answer any eight of the following questions:
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1. How can you establish the fact that under identical conditions of temperature and pressure
equal volumes of all gases contain the same number of molecules? How many molecules of
a gas remain in a cube of 1mm at 20°c and a pressure of 1 atmosphere?
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2. The molecules of a gas obey Maxwellian velocity distribution. Find the expression of r.m.s.
velocity. Calculate the KE of 1 mole of a gas at NTP. Given the density of the gas at NTP is
0.178 gm/Itr and molecular weight of the gas =4.
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3. What is the critical coefficient of a gas? Find the departure of the Van der Waals gas from the
perfect gas law at critical point. A gas at 300K occupies a volume of 1.2 litre/mole. Compare
the pressures based on an ideal gas and Van Der Waals' gas ( Given, a=1.32 atm.lit2mole-2,
b=0.312 litre/mole).
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4. From the first law of thermodynamics establish the relation between the pressure and volume
in adiabatic change of an ideal gas.

5 mole ideal gas is compressed from an initial volume 5 litre to final volume 1 litre under
isothermal condition. Calculate the work done in this process. Temperature of the gas = 270c
and R=8.31 J/mol/K.
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5. What do you mean by external work and internal work? Explain whether work done is an
exact/inexact differential. One mole of an ideal gas undergoes change from an initial state
(A) of temperature 299K to a final state (B) of temperature 399K maintaining a pressure of 1
atmosphere on the gas.

(i) Draw the P-V diagram of this process.

(i) Calculate the work done on the system.

(iii) Find the change in internal energy of the system.

Given, R=8.31 joule/mole/degree and Y=1.41.
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6. Define entropy. What is its physical significance? An electric current of 10A is maintained

for 1 second in a resistor of 25Q while the temperature of the resistor is kept constant at 270c .
What is the entropy change of the resistor and the universe? The same current is maintained for

same time in the same resistor but now thermally insulated, whose initial temperature is 270C . If the
resistor has a mass of 10 gm and Cp=0.84 joule/gm/deg., find the entropy change of the resistor and

the universe.
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7. Derive the relations:
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Show that for anVan der Walls' gas (Z_UJ 4
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where the symbols have their usual meaning.
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8. What is Solar constant? How can solar temperature be estimated from the knowledge of solar

constant? Show that H = -T2 i(gj
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where symbole have their usual meaning.
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9. What is Joule-Thomson coefficient? How will the values of the coefficient decide the cooling

effect, heating effect? Show that the expression for the J-T coefficient in isoenthalpic change
is given by e gf[T“ 1]

a being volume expansion coefficient.
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10. A system of identical and noninteracting particles obeys Pauli's principle. Write down the
energy distribution law. Mention two particles that obey this distribution law. Discuss the
spin, wave function and T=0 behaviour of these particles. ?
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