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2025

PHYSICS — MINOR
Paper : MN-2
(Basic Physics - II)
Full Marks : 75

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.

1. Answer any five questions : 3x5
(a) Two electric field lines never intersect to each other— explain.

(b) A charged particle (q = 1.4 pc) moves 0.4 m along an equipotential surface of 10 volts. How much
work is done by the field during this motion? Draw the field lines of this equipotential surface.

(c) Find the magnetic field at the centre of circular loop of radius 10 cm carrying a current of 1.0 A.

(d) Using Lorentz force equation, find out the dimension of magnetic field B.
(e) Define microstate and macrostate. Give example.

(f) What are extensive and intensive variables? Give one example of each.
(g) Write down the differences between reversible and irreversible process.

(h) Define entropy. What is its physical significance?
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Answer any five questions taking at least one from each Grbup.

Group - A
Derive Coulomb’s law from Gauss’ theorem of electrostatics.

Show that the following electric field is conservative in nature :

E=ix+ fy + kz.
Hence find the corresponding electric potential.

Using Gauss’ law of electrostatics, find out the electric field of a long straight uniformly charged
wire at a distance ‘r’ from the wire. 3+(2+3)+4

What is electric dipole? Find its moment.
Find an expression of potential at an arbitrary point for an electric dipole with moment .

Find the capacitance of a parallel plate capacitor. Also find the energy stored in it.
(1+1)+4+(3+3)
Show that magnetic forces do not perform any work.

State Biot-Savart law. Using this law, determine an expression for the magnetic field at a point near
a straight current carrying wire of finite length. What will be its value for an infinitely long straight
conductor?

Write down the integral form of Ampere’s circuital law. Hence determine the differential form of it.
2+(1+4+1)+(1+3)

Group - B

Write down the Maxwell’s velocity distribution law, by mentioning each term. Plot the velocity
distribution function for a certain gas for two different temperatures T; and T, (T; > T,).

Using this distribution formula, determine the most probable speed of gas molecule.

Write down the expression for the r.m.s. speed of molecules of an ideal gas. At what temperature,
r.m.s. speed of nitrogen molecule will be double its r.m.s. value at NTP, pressure remaining
constant?

(2+2)+3+(2+3)

Show that [a—P (G—V (a—Tj = -1, where P, V, T are the thermodynamic variables.
oV )p\oT )p \ 0P )y

What do you mean by isothermal and adiabatic changes?

c

A certain amount of monatomic gas (y =
v

= é] is compressed to half of its initial volume. By

what factor does the pressure change when compression is done adiabatically?

What is a cyclic process? What does the area enclosed in the PV diagram indicate in a cyclic
process? 4+2+3+(1+2)
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Define specific heat Cp and Cj, of a gas. Explain why Cp is greater than Cp.

What is heat engine? Define its efficiency. Is it possible to contruct a heat engine with 100%
efficiency?— Explain.

In an adiabatic process of an ideal gas P oc 7°. Find out the value of y (where notations have their
usual meanings). (2+2)+H(1+2+2)+3
Define Clausius inequality theorem.

A heat engine receives 100 kcal of heat from a source at 1000 K. Tt rejects 50 kcal, 75 kcal and
25 kcal of heat to the surroundings at 500 K. Investigate the nature of change in each case by
applying the idea of inequality of Clausius.

Calculate the total entropy change of the following processes :
(i) 1 mole of an ideal gas at 0°C is expanded reversibly and isothermally to twice its initial volume.
(ii) 1 mole of an ideal gas is expanded reversibly and adiabatically to twice its initial volume.
2+H(2+2+2)+H2+2)
Explain the processes of Carnot cycle with indicator diagram.
Find the é‘fﬁciency of a Carnot engine using one mole of ideal gas as working substance.

Two Carnot engine A and B have source temperature 400 K and 300 K and sink temperature
300 K and 250 K respectively. Which engine is more efficient? 4+4+4
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