VIDYASAGAR UNIVERSITY

Question Paper

B.Sc. Honours Examination 2023 -
(Under CBCS Pattern)
Semester — II
Subject : PHYSICS
Paper : C-3T
( Electricity and Magnetism )

Full Marks : 40
"Time : 2 hours

Candidates are required to give their answers
in their own words as far as practicable.

The figures in the margin indicate full marks.
Answer from all the Groups as directed.

GROUP—A

Answer any five questions from the following :
2x5=10
1. In a certain region of space, the electric field
is given by E=Egsin(et-kx)j. Find the
corresponding magnetic field B.
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(b)

12. (@)

(b)
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(4)
State and establish Gauss’s law in presence
of dielectric. 3

Consider a dielectric hemisphere with its
plane surface in the x—y plane. It has a

polarisation P = Ak . Find the volume and

surface charge densities of polarisation
charges. 2

Find an expression for force per unit EWWE
between two parallel current carrying
conductors. 2

A current I flows through a wire shaped in
the form of a square of side L. Determine
the magnetic field at the centre of the
square. . 3

Show that the equivalent inductance of two
coils of self-inductances L; and L,, and
mutual inductance M connected in parallel
is

L o ll-M?
A L+ L, ¥2M

A solenoid has a diameter of 2 cm and 1000
turns wound over a length of 50 cm.
Calculate the self-inductance of the
solenoid. The relative permeability of the
core material 100-5. 2

3

{ Continued )

13. (@

(b)

14. (@)
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(5)
A capacitor of capacitance C is connected
by leads of resistance r to a coil of
inductance L and resistance R. An ac e.m.f.
E = E, sin ot is now applied across the
coil.

(i) Find the resonant frequency of the
circuit.

(i) Find the impedance of the circuit.

(iii) Show that the impedance of the circuit
will be independent of the frequency if

R=r=4L/C. 3

A voltage source of internal resistance r
delivers same power when connected
separately to loads R; and R,. Hence show

that ﬁﬂi\mwmm . 2

Using Thevenin’s theorem, find the current
through the 2 kQ resistor of the circuit.
. . 3

3kQ L
10V 6k 6k 2kQ
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(6)
A parallel plate air capacitor has the plates
of area A each. Assuming that the charge
Q on it is kept constant, find the work done
against the electrical forces to increase the
plate separation from d; to d,. s

GROUP—C

Answer any one question from the following :

15. (a)

(b)

(c)

16. (@)
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10x1=10

Obtain Maxwell’s 3'® equation from
Faraday’s law. 2

Obtain the dimension of inductance. On
which factors do the self and mutual
inductances depend? 4

A toroid has mean radius 10 cm and cross-
sectional radius 0-5 cm. It has 10 number
of turns per cm closely wound on a
nonmagnetic core (W = pug). If it carries a
current 10 mA, then what will be the
amount of energy stored in its core? 4

Define magnetic susceptibility. Establish a

relation between relative magnetic

permeability and magnetic susceptibility.
1+2=3

( Continued )
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(7)

—

() 1f B 1is uniform magnetic field, then

show that magnetic vector potential is

A=- A.m X @v. Here r is the position vector.

3

N |

() What do you mean by hysteresis in a

ferromagnetic material? Show that the
hysteresis loss per unit volume per cycle
of magnetization is equal to the area
enclosed by the B-H loop. 1+3=4
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