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Answer any three questions. Two marks are reserved for well-organized answers.

1.a) Derive expression for capacitance of a parallel plate capacitor having 6
three different dielectrics in between the two plates. Relative
permittivities of the dielectrics are €1, €2 and €3 respectively.

b) Derive an expression for force of attraction between two oppositely 5
charged plates.
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¢) Three identical point charges each of Q r:ou!omb‘_are-p!acediat the
vertices of an equilateral triangle, the sides of which are 10 cm each.
Find the force on each charge.

2.a) Deduce the expression for the energy stored in a capacitor. Also deduce 4+4
the expression for the insulation resistance of a cable capacitor.

b) A plate capacitor A is charged to 40 uC at 100 V. It is then connectedin 8
parallel to a similar type capacitor B of 4 times the plate area of A. Find
the charge on each capacitor and loss in energy.

3.a) Deduce an expression for magnetic field strength at a point duetoa 8
finite length of wire carrying current.

b) Deduce the expression inductance when two coils are connected in (a) 4+4
series and (b) parallel respectively.

4.a) Compare between magnetic and electric circuit. 6

[ Turn over



b)

5.a)

b)

A cast steel electromagnet has an air gap of length 2 mm. and an iron
path of length 30 cm. Find the total ampere turns necessary to produce
a flux density of 0.8 tesla in the gap. The relative permeability of cast
steel is 835.

Deduce an expression for the lifting power of a magnet.
Derive the expression for energy stored in magnetic field.

Show that hysteresis loss in a rﬁagnetic material is proportional to the
area of the hysteresis loop of that material.

An air — cored solenoid 1 m in length and 10 ¢cm in diameter has 5000
turns. Calculate (a) the self - inductance and (b) the energy stored in the
magnetic field when a current of 2 A flows in the solenoid.
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Q.1. State the Maximum power transfer theorem for an AC circuit and apply the theorem to
determine Ry for maximum power transferred for the following circuit and determine the

power.

: ; 1t Yo

(B) State and explain the Supefposition theorem applicable for an ‘électrical circuit.

Q.4. (A) A coil of resistance 50Q2 and inductance 0.169H is in parallel with a circuit having
65Q2 resistor and 120 pF capacitor. The parallel circuit is connected to a 230V, 50Hz supply.
Calculate (i) the supply current; (ii) the equivalent circuit impedance, resistance and reactance.
(B) A voltage, given by e =100 Sin wt + 50 Sin(5wt + 7/6) is applied to a circuit containing a
resistance of 20€2 in series with an inductor of 0.05H and negligible resistance.

If the fundamental frequency is 50 Hz, calculate (i) the power dissipated (ii) the power factor
for the circuit.

Q.5. (A) A 20pF capacitor, initially charged to 200V, is discharged through a 200k< resistor.
What is the capacitor voltage at 0.25s after the capacitor starts to discharge?
(B) Show that the energy Wi (t) stored in an inductor ‘L’ is expressed by -

W, =21E6) -]

where i1(t;) and it (tp) are the current through ‘L.’ at time t=t; and t=t,.



