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PHYSICS — MDC
Paper : CC-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

(a)
(b)
(c)

(d
(e)
®
(8
(b

(b)

()

Define electric potential and state its S.I. unit.
What is electric flux? How is it related to the net charge enclosed by a Gaussian surface?

Express the magnetic field induction (B) and magnetic flux (¢) in terms of the fundamental
dimensions (M, L, T and I).

What is Lorentz force?

Distinguish between microscopic and macroscopic state variables.
Define internal energy and state its dependence for an ideal gas.
What is the significance of the principle of increase of entropy?

State the Third Law of Thermodynamics.

Answer five questions, taking at least one question from each Group.
Group - A

State Coulomb’s Law. Discuss the superposition principle for electric fields.

Using Gauss’s Law, derive an expression for the electric field intensity outside a uniformly charged
infinite plane sheet. :

An electric dipole with dipole moment p = 4x10~2 Cm is aligned at 30° with a uniform electric field
of E = 5x10% N/C. Calculate the torque acting on the dipole and its potential energy in this field.
4+4+4
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(2)
(b)
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(b)
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(a)

(b)
(c)

(a)
(b)
(©

(a)
(b)

()
(d

A charged particle enters a uniform magnetic field perpendicularly. What will be the trajectory?

A proton moves with a velocity of 3x10° m/s in a region where both electric field (E = 2x104 N/C,
perpendicular to the plane of the paper) and magnetic field (B = 0.5T, horizontal to the plane of
the paper) are present and mutually perpendicular. Calculate the magnitude and direction of the
net force on the proton.

What is Bio-Savart’s Law? Use it to obtain the magnetic field at a distance ‘7’ from a long straight
current carrying wire. 3+4+5
Write the integral form of Ampere’s circuital law. Hence obtain its differential form.

What do you mean by the term Energy density in an electrostatic field? A parallel plate capacitor
has plates of area 100 cm? separated by a distance of 2 mm. If a voltage of 100 V is applied
across it, calculate the charge stored on each plate and the energy stored in the capacitor.

(Given : ;= 8.85x10712F/m).

Find the expression of capacitance of a cylindrical capacitor. (1+2)+(2+4)+3
Group - B
Write the Maxwell-Boltzmann distribution law of speeds for the molecules of an ideal gas and plot

it for two different temperatures T, and T, (T; > T,).
What do you mean by average speed and r.m.s. speed of gas molecules?

One mole of an ideal gas expands isothermally at 300 K from an initial pressure of 10 atm to a
final pressure of 1 atm. Calculate the work done by the gas.

(Given : R =0.0821 L atm mol-! K-). (2+2)+4+4

What are state functions? Give two examples from thermodynamics.
Show that in an adiabatic process PV" = Constant (where v = Cp/C,).

Prove that the slope of an adiabatic curve is y times the slope of an isothermal curve at the same
point on a P-V diagram. Give a schematic plot of the two processes in the same PV diagram.

3+4+(3+2)
Explain the concept of thermodynamic equilibrium.

Differentiate between intensive and extensive thermodynamic variables with two examples for
each.

State the First Law of Thermodynamics and write its differential form.

What is a quasistatic process? Give an example of a free expansion of a gas.  2+4+2+(2+2)
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(a) State the Kelvin-Planck and Clausius statements of the Second Law of Thermodynamics.

(b) Obtain an expression for the change in entropy of an ideal gas in free expansion.

(¢) Calculate the change in entropy when 50g of ice at 0°C melts to water at 0°C. (Given : Latent
heat of fusion of ice = 334 J/g). 4+4+4

(a) Write Clausius’ theorem. How does the concept of entropy evolve from this theorem?

(b) Draw the T-S diagram of a Carnot cycle.

(c) Calculate the efficiency of the Carnot cycle from its T-S diagram. (2+3)+3+4
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