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Instructions: 1) All questions are compulsory.
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2) Figures to the right indicate marks.

3) Symbols have their usual meaning, unless otherwise stated.

4) Draw illustrated diagrams if necessary to support your answers.
5) Use of log tables and non-programmable calculators is allowed.
6) Permittivity of free space e, =8.854x1012 C?/N.m?

Answer any five of the following. (5x 2marks =10)
Give the construction, and use of Helmholtz coil.

Explain what is meant by spontaneous magnetization. Define Curie temperature.
Classify magnetic materials on the basis of magnetic susceptibility. Does the
magnetic susceptibility have any unit?

Write the set of Maxwell’s equation for time varying fields and give the physical
significance of each.

A stationary body explodes into two fragments each of rest mass 1 gm. They move
apart at speeds of 0.6 c relative to the original body where ¢ is the velocity of light
in air. Find the rest mass of the original body.

State and explain the postulates of special theory of relativity.

What is magnetization? How is it related to magnetic intensity? State Ampere’s
circuital law in terms of Magnetic Intensity.

What are the properties of ferrites?

. Answer any four of the following. (4 x 5 marks = 20)

Obtain an expression for magnetic vector potential at a point external to a circuit as a
function of current density.

Derive an expression for diamagnetic susceptibility, considering electron revolves in
closed orbits.

For a linear magnetic materials show that relative permeability is given by Km=1+ym
where ym IS magnetic susceptibility.

Briefly explain the concept of hysteresis loss in magnetic materials.
Derive Einstein’s mass —energy relation: E = mc?.

The length of a space ship measured by a stationary observer is exactly % of its
proper length. What is the speed of spaceship relative to observer’s frame? Calculate
the dilation of space ship’s unit time.



