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Instructions :

1. The Question Paper is divided in five Units. Each unit carries an internal

choice.

2. Attempt one question from each Unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4. Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in

translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.
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I (Unit I)

1

20

= 1.67 × 10–27 kg, h = 6.62 × 10–34 J.s. 8+8

What do you understand by the dual nature of matter ? Calculate de-Broglie

wavelength associated with a proton moving with a velocity equal to 
1

20
th

of the velocity of light.

Given : Proton mass = 1.67 × 10–27 kg

h = 6.62 × 10–34 joule-sec

(Or)

�� = 
0

h

m c
 (1 – cos �) 4+12

What is Compton effect ? Prove that compton shift is given by : �� = 
0

h

m c

(1 – cos �) where symbols have usual meaning.

II (Unit II)

8+8

Explain the interference fringes formed by Fresnel’s Biprism in monochromatic

light. Derive the expression for fringe width.

(Or)

: 4+4

(i) 4

(ii) 4
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Describe and explain the formation of Newton’s rings in reflected light. Prove

that in reflected light :

(i) Diameter of dark rings are proportional to the square root of natural

numbers.

(ii) Diameters of bright rings are proportional to the square roots of odd

natural numbers.

III (Unit III)

8+8

Discuss with necessary theory and neat diagram working of a Cyclotron.

(Or)

(MeV ) 4+4+8

= 2.0135 u

m
p
 = 1.0073 u

m
n
 = 1.0087 u

Explain the terms ‘Mass Defect’ and ‘Binding Energy’ with respect to the

nucleus. Calculate the binding energy in MeV of deuteron which consists of

one proton and one neutron in its nucleus.

Given : Mass of deuteron nucleus = 2.0135 u

Mass of proton m
p
= 1.0073 u

Mass of neutron m
n
= 1.0087 u

(Unit IV)

4+4+8

Explain quantitatively band-theory of solids. Explain energy band diagrams

and distinguish metals, semi-conductors and insulators on the basis of this

theory.
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(Or)

P-N 

P-N LED 1.9 eV 

4+4+8

What is meant by P-N Junction ? How is it formed ? An LED is constructed

from a P-N Junction based on a semiconductor material whose energy gap

is 1.9 eV. What is the wavelength of light emitted ?

(Unit V)

4+4+8

What is a LASER ? Write its full form. How does the light from laser differ

from that of ordinary monochromatic source ?

(Or)

16

Explain with neat diagram absorption, spontaneous emission and stimulated

emission of radiation.


