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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 questions : 2x5=10

(@) Two point charges, q,=10x10-*C and
q,= -2x108C are separated by a distance of 60
cm in air. Find at what distance from the first
charge, q;, would the electric potential be zero.

(b) The magnetic flux linked with a coil changes
! from 12x103Wb to 6x102Wb in 0.01 second.
Calculate the induced emf.
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(c) If two similar metal plates, each of area A having
surface charge densities +§ and —-§. are
separated by a distance ‘¢’ in air, write the
expressions for (i) the electric field at any point
between the two plates. (ii) the potential
difference between the plates.

(d) Define polarization and mention its relation with
displacement vector in dielectrics.

(e) Define Poynting vector. Explain its significance.

(f) Evaluate J J;.;i ds , where S is a closed surface

enclosing a volume V.

(g) Derive the magnetic field at a point *#’
perpendicular distance apart from a current (J)
carrying infinitely long wire using Ampere
Circuital law.

(h) Discuss the differences between ferromagnetic
and paramagnetic substances.

2. Answer any four questions : 4x5=20

(a) State Gauss’s theorem in electrostatics. Apply this
theorem to derive an expression for electric field
intensity at a point outside a uniformly charged
conducing sphere. 2+3



(3)

| (b) Define capacitance of a capacitor. Find the
I expression of capacitance of an isolated spherical
1 capacitor filled with a medium of dielectric
| constant K. What is the expression of energy
density in a electrostatic field? 1+3+1

(c) What are magnetic vector potential and magnetic
induction? Write the relation between them. Find
the magnetic field for a current distribution giving
rise to the magnetic vector potential

A=xi+y j+2%k . 2+142
| (d) What is self inductance? Write down its SI unit.

Derive an expression for magnetic energy stored
in an inductor of self inductance, L. 1+14+3

! (e) Define divergence of a vector field. Derive the
equation of continuity of current. In which
condition the current density vector is called

! solenoidal? ' 1+3+1

(f) Define an electric dipole. What its dipole
moment? Find the expression for the potential
due to a short dipole. 1+143
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3. Answer any one question : 1x10=10

(a)

(b)

Derive an expresion for motional emf induced in
a conductor moving in a magnetic field. 3

State and explain Biot-Savart law. 2

Find the magnetic field due to current carrying
circular coil at an axial point ‘x’ distant from its
centre. 5

Write down Maxwell’s equations. Show how the
Ampere circuital law is medified by Maxwell?
2+3

Define wave impedance. What is its value in SI
unit? 1+1

State Faraday’'s law and Lenz’s law of
electromagnetic induction with explanation. 2+1
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