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PHYSICS — GENERAL
Paper : GE/CC-2
(Electricity and Magnetism)
Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]
The figures in the margin indicate full marks.
Answer question no. 1 and any four questions from the rest.
1. Answer any five questions : 2x5
(a) Prove that V- (%"x E)z 0.
(b) Find the angle between A =37 +3]— 3%k and B=2i+ ¥ 3k .
(c) Why is electrostatic field said to be a conservative field?
(d) State Biot-Savart Law.
(e) State Ampere’s Circuital Law.
(f) Distinguish among paramagnetic, ferromagnetic and diamagnetic substance.
(g) Write the expression of Poynting vector and its physical significance.
2

= : dd . >
. (a) If A is a vector of constant magnitude, show that > 1s perpendicular to A4 .

(b) If ¢ =x2—)%, find V¢ at the point (1,1, 1).



(c)

(a)

(b)

(a)

(b)
(c)

(a)

(b)

(c)
(a)

(b)

(a)

(b)

(3) [B(anSm.)-Physics-G/(GE/CC-Z)/CBC.g

State Gauss’s divergence theorem and use it to show that IF.d S =3V, where V is the volume
S

enclosed by the closed surface S. 2+4+(2+2)

State Gauss’s theorem of electrostatic. Use it to find out the electric field at a point near a uniformly
charged long straight wire.

Given the potential due to an electric dipole at (r, ) is V(F) =4L%
ey r

Calculate . the electric fields in (i) radial direction (£,) (ii) transverse direction (Eg).
(2+4)+2+2)

Determine an expression for the magnetic field intensity at a point on the axis of a circular coil of
wire carrying electric current.

Calculate the coefficient of self-inductance for two long parallel wires.

A straight conducting wire of length 200 ¢cm carrying current 10 A is placed in a magnetic field of

intensity 0.15x10~* Wb/m2. What will be the force that the wire experience if (i) the wire is kept

perpendicular to the magnetic field, (ii) the wire is kept parallel to the magnetic field.
4+3+(1Ya+1%)

The ratio between the number of turns of two solenoids of equal length and radius is 2:3. What would
be the ratio between their self-inductance?

What is meant by mutual inductance? Calculate the mutual inductance between two similar parallel
co-axial circular coils.

What is the effect of temperature on paramagnetic material? 3+(2+3)+2

Define intensity of magnetization, magnetic induction and magnetic susceptibility. Obtain a relation
among them.

Draw and explain the hysteresis loop of steel and soft iron. Which one of these two is used to make
electromagnet and why? (3+2)+(3+2)

Write down the Maxwell’s equations of electromagnetism in free space with the explanation of
symbols.

Derive wave equation in free space from Maxwell’s equations. Hence find the velocity of the wave.
4+(4+2)



