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Answer any four of the following : 5x4=20

1. (@) Find a vector perpendicular to the vectors 1?123{—2}4412 and

B=i+]-2k.
(i) Find V.7 where 7 =xi + yj + zk . 342
2. (1) What is Poynting vector?
(i) What is the significance of the equation V.B=0?
1+2+2

(i) State Lenz’s law for electromagnetic induction.
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(2)

(ii)

4. @O
(i1)
5. ()
(i1)

Discuss the temperature dependence of magnetic susceptibility of dia, para and
ferro-magnetic materials.

Consider two coaxial long solenoids each of length /. The outer one has an
area of cross-section 4, and number of turns per length n,. Similarly, for the
inner solenoid of area of cross-section 4, and number of turns per length 7,.
L, and L, are the self inductances of two solenoids and their mutual inductance

is M. Hence show that M <,/LL, . 3+2
Deduce Coulomb’s law from Gauss theorem in electrostatics.

Calculate Coulombs forces between two alpha particles (ZHe4) separated by
a distance of 3.2 X 107> m in air. 3+2

Define electric susceptibility and permittivity.

Two point charges of magnitude +¢ are situated at (a, a, 0) and (a, 0, 0)
respectively. Calculate the dipole moment of the charge distribution. 2+3

Find out the steady current density that can give the magnetic field as

B=k (fy - jx), where £ is constant.

(i) If B is uniform, show that A= —37 x B. Where A is the magnetic vector
potential. 3+2
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Answer any #wo of the following : 10x2=20
r
7. () Show that a vector field ) is both solenoidal as well as conservative.

(i)

8. (i)

(ii)

Calculate the electric field due to an uniformly charged spherical shell. Plot
the variation of field with radius. (2+2)+(4+2)

A solenoid of 1m long and radius 4 cm has 1000 turns and carrying a current
of 1Amp. Find the magnetic field at the center.

State and express Faraday’s law of electromagnetic induction. Hence find its
differential form. 5+5

f Y7
Find the dimension of the quantity E_O .
0
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(3)

(i) The intensity of sunlight reaching the earth’s surface is about 1300 Wm™2,
Calculate the rm.s. value of electric and magnetic fields of the incoming sunlight.
4+6

10. (1) State and explain Biot-Savart law.

(i) Calculate the magnetic field at an axial point of a circular current carrying coil
of radius a.

(i) Show that a uniform magnetic field can be produced by the use of a pair of

such coils. 3+4+3
BRI
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