TB154415A

B. Sc. DEGREE (C.B.C.S.S)) EXAMINATION, MARCH 2017
SEMESTER |V — CORE COURSE (PHYSICS)
PH4B04TB - ELECTRICITY AND ELECTRODYNAMICS

Time ThreeHours Maximum Marks: 60
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PART A
Answer all questions. Each question carries 1 mark

Define charge and current sensitivity of a Ballistic Galvanometer.
State and explain Thevenin’s theorem.
What is capacitative reactance?
Givethe divergence and curl of an electrostatic field.
Write Maxwell’s equations in free space.
(5%1=5)
PART B
Answer any five questions. Each question carries 2 marks

Define time constant. What is the time constant for an LC circuit?

Distinguish between accepter circuits and rejector circuits.

Prove that the current in an inductance lags behind the applied e.m.f. by n/2.
Derive Poisson’s equation and Laplace equation.

I's superposition principle applicable for electrostatic energies? Justify your answer.
What are the basic properties of conductors?

How will the second Maxwell’s equation change if the magnetic monopolics exist?
Derive the momentum of a plane electromagnetic wave.

(5%2=10)
PART C

Answer any five questions. Each question carries 5 marks

An inductance of 500 mH and aresistance of 5 Q are connected in series with an e.m.f.
of 10 volts. Find the final current. If the cell isremoved and the two terminals are
connected together find the current after 0.05 seconds.

A steady em.f. of 20 volt is applied to a series circuit containing 5 Q resistanceand 1 H
inductance. Calculate the current flowing in the coil after 0.2 s.

A circuit consists of a non-inductive resistance of 50 Q, and inductance of 0.3 H and a
capacitor of 40 uF in series and is supplied with 200 volts at 50 Hz. Find the impedance,
the current, current lag and the power in the circuit.
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When 10°® C chargeis passed through a B.G. the throw is 15¢m. If the period of
oscillation is 6 sfind the current required for a steady deflection of 20cm.

Electric field in aregion of spaceisE =5x i + 6y j + 3z k. Find the divergence and curl
of the field. Also find the volume charge density.

Find the magnetic induction due to atoroid carrying a current at pointsinside and
outside the toroid.

What is Poynting’s vector? State and prove Poynting’s theorem.

From Maxwell’s equations, derive the boundary conditions on electric and magnetic
fields at the interface between two dielectric media.

(5x5=25)
PART D

Answer any two questions. Each question carries 10 marks

Describe the construction and working of amoving coil ballistic galvanometer. Derive
the expression for the ballistic reduction factor.
Discuss the discharge of a capacitor through an inductance and resistance. Hence obtain
the condition for oscillation.
Derive the expression for the energy of a point charge distribution and a continuous
charge distribution.
Obtain Maxwell’s equations in point form from the fundamental laws of electricity and
magnetism.
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