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The symbols used in this question paper have their usual meanings.
Section A

Answer in a word or a phrase.
Answer all questions.
Each question carries 1 mark.

1. Magnetic field can be produced by a current or by a changing ———
2. If p, represents the permeability and €, represents the permittivity of free space, the velocity of
electromagnetic waves in free space is given by

3. The larger the ratio, R/L, the ———— is the decay of current in a series LR circuit.

4. In a purely inductive circuit, the power consumed is
5. Lower the Q-factor of a circuit, ———— is its bandwidth.
‘Write True or False : :

6. A conducting loop favours to maintain a constant flux through it.

7. The wave veétor k points in a direction perpendicular to the direction of propagation and its.
magnitude is the wave number. 3 :

8. Charge in a capacitor takes infinite time to decay to zero.
9. When a.c. flows through an inductance, the back e.m.f. lags behind the current by r/2.

10. An ideal constant current source has zero resistance.
(10 x 1 = 10 marks)
Section B

Answer in two or three sentences.
Answer all questions.
Each question carries 2 marks.
11. What is Faraday’s law ? Write its differential form.

12. Write down the general wave equation. Give its solution.
Turn over
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What is Poynting vector ? Give an expression for the same.

Give an expression for the instantaneous current in a series LR circuit. What are the terms
involved ?

Show graphically the relation between e.m.f. and current in an AC circuit containing a pure
inductance.

What do you mean by the Q-factor of a series resonant circuit 2
Write Kirchhoff s laws in network theory.
(7 x 2 = 14 marks)

Section C

Answer in a paragraph of about half a page fo one page.
Answer any five questions.
Each question carries 4 marks.

Explain how Ampere’s law' is modified by Maxwell to include time varying electric fields.

A plane electromagnetic wave of angular frequency o, wave vector k,, traveling in the z direction _
represented by E; (z,t)=Eq e *#~®) £ anq B (z,¢)= = Eop e *(59) 5 enters at normal
s Vi <

incidence from one linear medium to another. Write expressions for the electric and magnetic
vectors for the reflected and transmitted waves. Assume that in the second medium, the wave
vector and velocity are given by ky and v,, respectively.

Show that the radiation pressure caused by an electromagnetic wave is equal to the ratio of the
intensity of the electromagnetic wave and the velocity of light.

Show graphically the decay of charge in a series LCR circuit corresponding to over-damped,
critically-damped and damped-oscillatory cases.

Compare a series and a parallel LCR resonant circuit.
What are the basic steps for converting a voltage source to a current source ?
State :
(i) Thevenin’s theorem ; and
(ii.) Superposition theorem.
(5 x 4 = 20 marks)
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Section D :

Problems-Write all relevant formulas, all important steps carry separate marks.
Answer any four questions.
Each question carries 4 marks.

Write down the boundary conditions for the electric and magnetic vectors E and B at an interface
separating two linear dielectrics of permittivities € and €, and permeabilities py and po.
Write down Neumann formula for mutual induction. Discuss its importance.

For a plane monochromatic wave, show that the momentum density stored in the field is the
energy density divided by the velocity of the wave.

A capacitor is charged by a DC supply through a resistance of 2MQ. If it takes 0.5 sec for the
discharge to reach three quarters of its final value, what is the capacitance of the capacitor ?
What is the resonance frequency of a circuit containing a coil of inductance 2.5 H and a capacitor
of eapacity 40 pF.

Find the current through the 1.5 Q resistance in the following circuit using Thevenin’s theorem :
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31. Find the current through the 3 Q resistor of the following network using superposition theorem :
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(4 x 4 = 16 marks)

Turn over






