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1. m ^ : 1x5=5
Choose the correct option from the following:

(a) div curl A

div curl A is

(i)

a vector

(U)
a scalar

(Hi)
zero

(iv)
None of the above
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( 2 )

(b) ̂  ^ ^
^  ̂ ̂ c^

.  If the free space between two plates of
a capacitor is filled with dielectrics, then
its capacitance will

(i) ̂
decrease

(ii) ^
•  increase

(Hi) ^

not change

(iv) ^
zero

(c) ^ 2ff^ -PfRs
^  J 2Ri^ I

dii^T CW aR5fI

A long solenoid has n turns per metre
and current IA is flowing through it. The
magnetic field induction at one end of
the solenoid is

(i) ^
zero

(U) \iQn!

(ia) \ionI/2

(iv) 2\LonI
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( 3 )

(d) j^«f<p

C^spf ̂ sr^tFR

The ratio of contribution made by the

electric field and magnetic field compo

nents to the intensity of EM wave is

(i) 1:1

(u) c: 1

(iii) c^ il

(iv) Vc: 1

(e) C^3t *l(^

Energy density in a magnetic field is

(i) u=itioB (V) u = i-J

(iii) u = itioB^ ('")

2. (a) CflOTI Csl^ CT3R '»I^^ (curl) ̂

Define curl of a vector field and give its

physical significance.

(b) C^FCT ̂  ^

C^M ^kR»"^«K4 ̂JT'dT ̂  I 2

Define line integral of a vector function
and explain it mathematically.
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( 4 )

1^ I 2

What is meant by electric flux? Give its
SI unit.

(d) ^ I 2

What are dielectrics? Define dielectric
constant.

(e) 2

What do you mean by magnetic
permeability and magnetic susceptibility?

3. (a) div r = 3. 2

Show that div r = 3.

(b) (divergence) I 2

State Gauss* divergence theorem.

(c) c^icii ̂  (jc, y, 2^^ ^
V = 4x^ volt (1 m, 0, 2 m) R*^

211^ ^ I 2

The electric potential V at any point
(•*^>!/, 2^ in space is given by V = 4x^ volt.
Calculate electric field intensity at the
point (1 m, 0, 2 m).
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(d) "sn^

1%^ I 2

Distinguish between diamagnetic and
ferromagnetic substances.

(e) C^jT^ I ^jsft
^  2ri^ ^JT'UT ̂  I 1+1=2
State Lenz's law. Explain how Lenz's law
establishes the law of conservation of
energy.

4. (a) £Rin^(?r

Prove that

Ax(BxC)^B{A-C)-C(A'B) 3

(b) ^
^ I 1+2=3

What is meant by self-inductance?

Calculate the self-inductance of a

uniformly wound solenoid.

1%^ I 3

Write down the Maxwell's electromagnetic
equations and write its physical
significance.
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5. (a) R "WiT^R
^snR^ C^IH^ <llR<1\s ̂  R>vo<lvs

C^ C^ 2n?[5!R TO ̂ ®RT W I 4

Using Gauss's law, calculate the electric
fields outside and inside of a uniformly
charged solid sphere of radius R.

(b) ^snRvo cTOirro cm
>8i|v»3(3^ef t<l^jR)<P Rv5^

I  4

Deduce an expression for the potential
due to a uniformly charged thin spherical
shell at an external and internal point.

(c) TOT TÔ  2ff^
TÔ ^ SI^l^iRcw R'R TOT I 4

Find the expression for the capacitance
per unit length of a capacitor consisting
of two coaxial cylinders.

(d) <ilR^lTO^ ̂ T«%T -^tiicbi RrT £p[Tef I 3
State and prove Ampere's circuital law.

^smr/Or

TOTS-^TsltN yj^ 21^5T 2ITO. ̂ iRnS ^[%T
v£)^ ^5|TO R c^icii v£ii5i R^ j<f?R

^shot^toR^toti

Apply Biot-Savart law to find the

magnetic induction at a point on the axis

of a circular coil carrying current.
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I  4

Derive any two Maxwell's equations of
electromagnetic wave.

m^/ Or

(?f^^ <?{ ^ ^sispi^

I

Show that an electromagnetic wave
propagates through free space with the
velocity of light in free space.

★ ★★
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