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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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The figures in the margin indicate full marks.
1. Answer any five questions : 3%5
(a) “The work done on a point charge by a static electric field does not depend on the path”—From
this statement, show that the static electric field is a conservative force field.
(b) What is an equipotential surface? State the direction of the electric field at a point on a equipotential
surface.
(c) Show that the capacitance of a sphere is 47 times its radius. If the Earth is considered as a
complete sphere of radius 6400 km, what will be its capacitance in micro-farad?
(d) Define one Tesla. What is the relation between Tesla and Gauss?
(e) Does a gas do any work during adiabatic expansion? If yes, what is the source of that energy?
() Show that decreasing the temperature of the lower-temperature heat reservoir is more effective
for increasing the efficiency of a Carnot cycle than increasing the temperature of the higher-
temperature heat reservoir.
(g) What is meant by an exact differential? Give two examples from thermodynamics.
(h) Give two examples of path functions in thermodynamics. /
Answer any five questions taking at least one from each Group.
Group - A
2. (a) State Gauss’s theorem in electrostatics.
(b) Using Gauss’s theorem, find the electric field intensity due to a long straight charged wire.
(c) Define electric dipole. Find the potential at any point (r, 6) due to a dipole placed at the

origin. 2+4+(2+4)
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State Biot-Savart’s law. Using this law, find the magnetic field intensity at a point on the axis of
a current-carrying circular coil.

A particle with charge 1.6x1071? C moves with velocity 37 + 2] m/s through electric and magnetic
fields. Electric field intensity E = 6i + 6f + 3k Volt/m and magnetic field intensity B = f + 2k Tesla.
Find the magnitude and direction of the Lorentz force acting on the particle.

State the basic principle of a cyclotron. (2+4)+4+2
State Ampere’s circuital theorem. What will be the magnetic dipole moment of a circular current
carrying loop of radius ‘»>?

Using Ampere’s circuital theorem, find the magnetic field intensity at a point on the axis and inside
a solenoid carrying current.

Find the energy of a capacitor of capacitance C and potential V. If two capacitors of capacitances
C;, C, and potentials V,, V, respectively are connected, find the amount of energy lost due to

charge redistribution between them. (2+2)+3+(2+3)

Group -B
Write down the Maxwell’s velocity distribution equation mentioning each term. From this, find the
expression for the most probable velocity of a gas.
What do you mean by root mean square velocity of the gas molecules? -
Explain how Avogadro’s hypothesis is obtained from the kinetic theory of gases.
At what temperature (at constant pressure) will the root mean square (RMS) velocity of hydrogen
molecules be twice its value at 0°C? , (2+3)+2+3+2
State the First Law of Thermodynamics.
For an ideal gas, establish the relation Cp — Cy = R. Symbols have their usual meanings.

70 cal of heat is required to raise the temperature of 2 moles of an ideal gas from 30°C to
40°C at constant pressure. How much heat will be required to raise the temperature of the
same amount of gas by the same amount (30°C to 40°C) at constant volume? Given, gas
constant Ry = 2 cal/mole K.

Find the relation between volume and temperature for an adiabatic process of an ideal gas.
- 2+4+343
Briefly describe the different stages of a Carnot engine with a P~V diagram and find its efficiency.

The efficiency of a Carnot engine working between heat reservoirs at 1000 K and 500 K is equal
to the efficiency of a Carnot engine working between xK and 1000 K. Find the value of x.

State Carnot’s theorem. (3+4)+3+2
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What is meant by a reversible and an irreversible process? Give one example of each process.
One mole of an ideal gas is isothermally expanded from V to 2V. Calculate its entropy change.
Draw the Carnot cycle in a Temperature-Entropy (T-S) diagram and indicate all the processes.
Hence, calculate the efficiency of the engine. (2+2)+4+(2+2)
Show that for a reversible process, the entropy of the universe remains constant but it increases

for an irreversible process.

50 g of water at 15°C is mixed with 80 g of water at 40°C. What will be the change in entropy?
Specific heat of water = 1.0 cal g 'K, ‘

Calculate the change in entropy of one mole of an ideal gas with respect to pressure and
volume. 4+4+4
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