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Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences. 1 × 10 = 10

1.

What is unit cell ?

2.

What is the average energy per atom according to
quantum theory.

3. (i) E < EF (ii) E > EF

Write down the value of Fermi distribution function
at absolute zero temprature of (i) E < EF, (ii) E > EF.

4.

What are magnetic domains ?

5.

A small quantity of arsenic is doped in pure germanium
crystal. How is the number of electrons and holes
affected ?

6.

For what purpose the negative dynamic resistance is
used ?
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7.

Name the different parts of a power supply unit.

8. CE 

While using a transistor as an amplifier, only the
common emitter mode is considered to be superior.
Why ?

9. ‘NAND’ gate universal building block 

Why is ‘NAND’ gate is called a universal building
block.

10. ‘ENOR-gate’ 

Draw the symbol diagram of Exclusive NOR-gate.

Section ‘B’

150-200

Answer the following short answer type questions
with word limit 150-200. 3 × 5 = 15

1. 2a, 3b 
6c

The Lattice plane of a crystal intersects intercepts 2a,
3b and 6c on the axes. Find the Miller Indices.

Or

3·1 Å 

In a monoatomic lattice, the interatomic separation is
3·1 Å. Find the range of first Brillouin zone.

2. B-H 

Explain the meaning of retentivity, coercivity and
hysteresis loss with the help of B-H curve for a
ferromagnetic substance.

Or

Differentiate among paramagnetism, diamagnetism and

ferromagnetism.

3.
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Deduce expression for the concentration of electrons
in an intrinsic semiconductor.

Or

Write short note on Tunnel diode.

4.

What is an oscillator ? Establish the Bark-Hausen
condition for an oscillator.

Or

A transistor is used as an amplifier, why ? Explain the
amplification action of a transistor.

5. 20010

Convert decimal number 20010 to binary number.

Or

Explain Boolean laws.

Section ‘C’

300-350

Answer the following long answer type questions

with word limit 300-350. 5 × 5 = 25

1.

How are the ionic, covalent and metallic bonds formed
in solids ? Give some examples of each.

Or

X-

Deduce the Laue’s equation for the X-ray diffraction.

2.

What is Hall effect ? Deduce expression for Hall

coefficient.
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Or

B-H 

With the help of B-H curve, derive an expression for
hyteresis loss.

3. CE 

Draw symbol of transistor. Explain the characteristics
curve in CE configuration.

Or

P-N 

What is junction diode ? How is potential barrier
formed at the junction of diode ? Explain the working
of P-N junction diode in forward bias.

4.

Draw the circuit diagram of a full wave rectifier and
explain its working. Deduce expression for its ripple
factor.

Or

h- CE 
h-

Define h-parameters. Obtain expression for the current
gain, voltage gain and input impedance in terms of
h-parameters for a transistor in CE mode.

5. ‘NAND’ 
NAND OR, AND NOT 

Discuss the universal nature of ‘NAND’ gate. Hence
explain how OR, AND and NOT gates produced from
NAND gate.

Or

‘OR’ 

(Symbol) 

What is a logic gate circuit ? Explain the operation of
an OR gate. Give its truth table and logic symbol.

d 
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