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Answer any eight questions

1. State and prove Gauss’ law in electrostatics.

Apply this law to obtain the expression for

the electric field at any position due to a

point charge. 1+4+2=7

2. (a) Show that the electric field due to a

point charge is conservative. 3

(b) Use the method of electric image to

obtain the expression for the electric

field near the surface of a grounded

conducting plane. 4
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3. State and explain Biot-Savart law. Use this

law to find the magnetic field due to a

current-carrying solenoid of finite length. 2+5=7

4. (a) Discuss the relation between magnetic

dipole moment and angular momentum

of a charge moving in a circular path

and hence define gyromagnetic ratio.

3+1=4

(b) Explain hysteresis in ferromagnetic

materials. 3

5. Discuss the growth and decay of current in

R-C circuit. What is time constant? What are

the factors on which it depends? 5+1+1=7

6. (a) Obtain the expression for the resonant

frequency of a parallel L-C-R circuit. 5

(b) What are sharpness of resonance and

bandwidth of a series L-C-R circuit? 2

7. (a) What are mutual inductance and self

inductance? Obtain the relation

between them. 1+1+3=5

(b) Write down Maxwell’s equation in free

space. 2
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8. (a) State Thevenin’s theorem. 2

(b) In the circuit diagram given below, a

6-volt battery with 1 W internal

resistance is connected to parallel

combination of 5W and 10W resistances :

Using Thevenin’s theorem, calculate the 

current through these resistances. 5

9. With the help of a circuit diagram, describe

the working of a full-wave rectifier and

calculate its ripple factor. 1+3+3=7

10. Draw the circuit diagram to study the static

characteristics of a transistor in CE

configuration. Draw and explain the input

and output characteristics. 2+2½+2½=7

11. (a) Convert the decimal number 75·8125

to its binary equivalent. 2½

(b) Calculate the sum of the three binary

numbers 1011·11, 1101·111 and

111011·101. 2

(c) Subtract 1011101 from 1110011 by

2’s complement method. 2½
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12. (a) What is a universal gate? Describe how

NAND gate can be used as a universal

gate. 1+4=5

(b) State De Morgan’s theorems. 2
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