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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)

(©)

(@
(e)
®

(8)
(h)

State the working principle of cyclotron.

An electric field of a place is given by :

E=3x1°+2y}'—-321::.

Is this field conservative? Also, find out the volume charge density of this place.

Express electric field vector (E) and electric flux (¢) in terms of the fundamental dimensions
(M, L, T and I).

State Bio-Savart’s law. Write its mathematical expressioh. What is the SI unit of magnetic moment?
What are extensive and intensive thermodynamic variables? Explain with example.

“First law of Thermodynamics is a statement of the principle of conservation of energy”
— Explain.

What is a quasistatic process?

Why the P-V indicator diagram of adiabatic process is also called isentropic?
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Answer five questions, taking at least one question from each Group.
Group - A

Define electrostatic field at a point. State the Gauss’s law of Electrostatics.

Using Gauss’s law, derive an expression for electric field intensity at a distance » from an infinitely
long wire with linear charge density L.

Determine the electric potential and electric field strength due to an electric dipole. 4+4+4

Show that the energy W of a charged capacitor is given by, W = %CVZ; C and V are their usual

meanings.

A parallel-plate capacitor is charged to a potential difference V. When the distancce between the
two plates is d, the electric field is E. If the distance is increased by 2d, find out the new value
of the electric field.

Determine the magnitude and direction of the force acting per unit length on each of two current
carrying parallel, straight and infinitely long conductors.

Show that the net force on an electric dipole is zero but the torque is non-zero, when it is placed
in a uniform electric field. 3+2+4+3
Using Ampere’s circuital law, determine the inagnetic field due to a long, straight, conducting
cylinder carrying a current at the positions :

(i) Outside the cylinder

(ii) On the surface of the cylinder

(i) Inside the cylinder.
A circular conducting loop of radius ‘a’ and current ‘I’ is placed in a uniform magnetic field B.
The plane of the loop is normal to the magnetic field, the current in the loop is clockwise.

() What is the net force acting on the loop?

(i) What is the torque acting on the loop?

1.

Tonn So = Lnresl ONOD
tnc 100p i8S 1ot

4+ + o
LCd Lruugy yu oo

o]

€
£33\ “7}...4- <211 W t A APCAntiven toasmmren 3
ULy vy idt Wit o€ uiC Cricuve wryue 11

(2+2+2)H2+2+2)
Group -B

What is meant by the most probable speed of gas molecules? Derive the expression for the most
probable speed of gas molecules using Maxwell’s velocity distribution law.

Draw the Maxwell velocity distribution graph. Indicate the most probable speed of the gas molecule
on the graph. '
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At what temperature will the r.m.s. speed of nitrogen molecules be doubled of their r.m.s. speed
at standard pressure and temperature? (2+4)+2+4
Write down the differences in between Reversible and Irreversible process with example.

Using first law of thermodynamics, prove that,

v r+(3) |5,

From this equation, find the value of (Cp — C,) for ideal gas.

Explain why isothermal process of a gas is a slow process? 3+(5+2)+2

Define thermodynamic equilibrium. What do you mean by ‘state function’?

Show that in an adiabaticx process, TV = const (where y = CP/ C,)).

Derive the expression of work done in (i) isothermal expansion and (ii) adiabatic expansion of an
ideal gas. ’ ' ' (2+2)+4+(2+2)
Draw the Carnot cycle in a T-S diagram and indicate all the processes.

Calculate the efficiency of the Carnot cycle from its T-S diagram.

Two Carnot engines A and B have source temperatures 400 K and 300 K and sink temperatures
300 K and 250 K respectively. Which engine is more efficient? 4+4+4
How does the entropy of a system change in reversible and irreversible processes?

State the Clausius form of second law of thermodynamics.

State Carnot’s Theorem.

One mole of an ideal gas expands isothermally, and its volume increases four times of its initial
value. Calculate the change in entropy. (2+3)+2+2+3
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