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PHYSICS — MINOR
Paper : MN-2
(Basic Physics -1I)
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 : 3x5

(2)
(b)
(c)

d

(e)
®

(2
(h)

(®

(©

(b)

(c)

Justify whether E =4x?yi +3zj — yzok can represent an electrostatic field.

Find out the energy required to charge a capacitor.

Is their any work done by a magnetic field on a moving charge particle? Explain.

Prove that V.J +%E =0, where J = Current density and p = Volume charge density.
t

State the first law of thermodynamics. What is the significance of the first law of thermodynamics?
Define the r.m.s and most probable speeds of the molecules of a confined ideal gas in thermal
equilibrium.

What is a refrigerator? Determine the coefficient of performance of a refrigerator.

Define entropy. What is the SI unit of entropy?
Answer any five questions, taking at least one from each Group.
Group - A

State Gauss’s law in electrostatics in the integral form. Hence obtain the differential form.

Apply Gauss’s law to find the intensity (i) at a point outside (ii) at a point inside of a uniformly
charged thin spherical shell. Plot the variations of electric field as a function of the radial distance.

Obtain Coulomb’s law from Gauss’s law. (2+2)+H(4+1)+3

State Biot-Savart Law.

Use Biot-Savart law to find the magnetic induction at any point outside a long straight current-
carrying conductor.

What is Lorentz force?
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A charge of 3uC moves with a speed of 3x106 ms~! along the positive X-axis. A magnetic field

B =0.20]+0.04 Tesla exists in space. Calculate the magnetic force on the charge. 2+4+2+4

State Ampere’s circuital theorem. Hence, derive the curl form of the Ampere’s theorem.

Using Ampere’s theorem find the magnetic field due to a long and thin straight conductor carrying
a current.

Define capacitance of a capacitor. Calculate the capacitance of a parallel plate capacitor.
(2+2)+2+(2+4)

Group - B

Write the basic assumptions of the Kinetic theory of gas.
Write down the Maxwell’s velocity distribution equation, mentioning each term.

Plot the Maxwell’s velocity distribution function for a certain gas at a certain temperature (T ).
What happens if the temperature of the-gas increases to T,?

At what temperature (at constant pressure) will the root mean square (rms) velocity of nitrogen
molecules be twice its value at 0°C?

What are meant by microscopic and macroscopic state variables? 3H2+(2+D)+2+2

State the zeroth law of thermodynamics.
Derive the relation between P and V for an ideal gas in an adiabatic process.
Show that for an ideal gas adiabatic curve in a P-V diagram is steeper than the isothermal curve.

Write the combined form of first and second law of thermodynamics. Define entropy for a
reversible process. ' 2+4+3+(2+1)

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

A Carnot’s engine working between 100°C and 0°C takes 104 calories of heat at the higher
temperature. What will be the work done by the engine in a complete cycle of operation?

State Carnot’s theorem. (3+4)+3+2

Define reversible and irreversible process. Give an example of each process.
Write down the Kelvin-Planck and Clausius statements for the second law of thermodynamics.
Draw the Carnot cycle in a Temperature-Entropy (T-S) diagram and indicate all the processes.

Find the expression for work done by one mole of an ideal gas in an adiabatic expansion.
3+H(2+2)+2+3

Show that for an irreversible process, the entropy of the universe aways increases.

Calculate the change in entropy when 50g of water at 30°C mixed with 30 g water at 10°C. Take
specific heat of water as 1.0 cal g" 1K1

Find the change in entropy of one mole of an ideal gas that expands isothermally from an initial
volume of V to a final volume of 2V.

State Clausius inequality. 3+4+3+2



