UG/2nd Sem (G)/22 (CBCS)
U.G: 2nd Semester Examinations 2022
PHYSICS (General)
Paper : DC-2 / GE-2
Full Marks : 25 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

1. Answer any five of the following questions : 2x5=10

(a) What do you mean by magnetic circuit?

(b) Starting from expression of B =20 — show that V-B=0.

dr ¢ r

Mol J- dixr

(c) A conductor of length 0.4 m is moving with speed of 5 m/s perpendicular to a magnetic
field IT. Calculate induced e.m.f.

(d) Calculate the energy stored in a charge capacitor.

(e) Write the relation between susceptibility and permeability of a magnetic material.

() An electric field of 0.01 Vm™! exists between two points in a conducting wire of

cross-sectional area 1 mm?. The resistivity of the material of the wire is

1.70x107°Q.m. Find the current density and current through the wire.

(2) If you wind a solenoidal coil around an iron-core, place a metal ring on top and send

a current through the coil, the ring jumps up in the air. Why?
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2. Answer any three of the following questions : 5x3=15
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Find the value of R, such that maximum is delivered to it. Also find the value of

maximum power. 3+2

(b) (1) If the magnitude of the angular momentum of an electron rotating in a circular orbit

is L, find its magnetic moment.

(i) Two concentric coils each of radius equal to 27 cm are placed at right angles to

each other. The coils carry 3 amp and 4 amp respectively. Find the magnetic

induction in Wb/m? at the centre of the coils. (,uo =47 %107 Wb/ A,m) 3+2

(¢c) The surface charge density of a charged thin circular disc of radius R, is 6(r) = A4r,
where A4 is a constant and ‘7’ is the position vector from the centre of (R 2rz 0).

Calculate the electric field at any point on the axis of the disc. 5

(d) (1) Use Gauss’s law to prove that any charge placed on a conductor must lie entirely

on its surface.

(i) The electric field in a region is given as E =k’ . Prove that charge contained

within a spherical surface of radius ‘a’ centred at the origin is 47 €, Ka’.  2+3

(e) Consider a parallel combination of resistance (R), inductance (L) and capacitor (C)
connected to an A-C source. Calculate the frequency of oscillation, impedance and QO

value of the circuit at resonance. 5
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