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2020
PHYSICS — GENERAL

Paper : GE/CC-3

Full Marks : 50
Candidates are required to give their answers in their own words

as far as practicable.
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[English Version]
The figures in the margin indicate full marks.

Answer qustion no. 1 and any four questions from the rest.

1. Answer any five questions : 2×5

(a) State the law of equipartition of energy.

(b) What is the significance of the first law of thermodynamics?

(c) Define entropy. What is its physical significance?

(d) Deduce the relation between volume and pressure of an ideal gas for adiabatic process.

(e) What is a perfect black body? Draw the energy distribution curve of black body radiation for two
different temperatures.

(f) Draw Fermi-Dirac distribution function at temperature T = 0K and T  0K.

(g) What do you mean by phase-space?
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2. (a) What do you mean by isothermal and adiabatic changes?

(b) Calculate the work done in isothermal change from volume V1 to V2 for a gm-mole of van der Waals’
gas.

(c) Calculate the work done in isothermal compression of 2 moles of H2 at 27ºC to one-fourth of its initial
volume. 2+4+4

3. (a) Show that P V
T P

U VC C P
V T

                
 Find its value for a gm-mole of an ideal gas.

(b) Find the change in entropy of one mole of an ideal gas that expands isothermally from an initial volume
V1 to a final volume V2. (5+2)+3

4. (a) Describe in brief the different processes in a Carnot’s engine and calculate its efficiency.

(b) A Carnot’s engine works between two sources at 127ºC and 27ºC. In a complete cycle it rejects
1260 Joule of heat. How much work is obtained in complete cycle? (3+4)+3

5. (a) Show that 
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(b) Using the above relation, show that 
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 Find its value for a gm-mole of an ideal

gas.

(c) What is Joule–Thomson effect? 3+(3+2)+2

6. (a) Write Stefan’s law related to radiation. How Newton’s law of cooling is obtained from it?

(b) What do you mean by black body radiation?

(c) What are the similarities between black body radiation and ideal gas?

(d) Write down Planck’s law of black body radiation. (2+2)+2+2+2

7. (a) What is meant by micro-state and macro-state?

(b) State the postulate of ‘equal a priori probability’.

(c) What is meant by thermodynamic probability?

(d) Compare Maxwell–Boltzmann, Fermi–Dirac and Bose–Einstein distributions. 2+2+2+4


