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1. What is a mass spectrograph? Describe the

construction and working of Aston’s mass

spectrograph. 1+3+3=7

Or

(a) Define Compton effect. Deduce the

equation for Compton shift. 1+4=5
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(b) Differentiate between Compton effect

and photoelectric effect. 2

2. Describe the construction and working of a

cyclotron. What are its limitations? 6+1=7

Or

Describe the determination of mass of a

neutron. Classify neutrons according to their 

kinetic energy. 5+2=7

3. (a) Define nuclear fusion. Give one

representative equation. 2

(b) Differentiate between nuclear fusion

and nuclear fission. 2

(c) Explain the proton-proton cycle. 3

Or

(a) Write a short note on nuclear shell

model. 4

(b) A reactor is producing energy at the rate 

of 32 106´  watts. How many atoms of

U-235 undergo fission per second?

Assume that on the average, an energy

of 200 MeV is released per fission. 3

4. (a) What do you mean by diffraction of

X-rays in crystals? Derive the Bragg’s

law for X-ray diffraction in crystals. 1+4=5
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( 3 )

(b) In a crystal, a lattice plane cuts

intercepts of a, 2b and 3c along the three 

axes, where a, b and c are primitive

vectors of the unit cell. Calculate the

Miller indices of the given plane. 2

5. (a) Deduce the Dulong and Petit’s law for

the specific heat of solids. 4

(b) Define the following : 1×3=3

(i) Electron collision

(ii) Mean free path

(iii) Relaxation time

Or

(a) State the Wiedemann-Franz law. 1

(b) Define Fermi energy and Fermi level.

Show that the average energy of an

electron in an electron gas at 0 K is 
3
5

0E F ( ), where E F ( )0  is Fermi energy

at 0 K. 2+4=6
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SECTION—A

( Marks : 5 )

Tick (3) the correct answer in the brackets provided : 1×5=5

1. The orbital energy of an electron revolving in Bohr’s
third orbit in a hydrogen atom is

(a) –13·6 eV   (  )

(b) –4·53 eV   (  )

(c) –1·51 eV   (  )

(d) –0·85 eV   (  )
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2. Ionization chamber is a

(a) particle accelerator   (  )

(b) particle detector   (  )

(c) chamber for producing ions   (  )

(d) voltmeter   (  )

3. The dimension of nucleus is approximately

(a) 10 14-  m   (  )

(b) 10 12-  m   (  )

(c) 10 10-  m   (  )

(d) 10 8-  m   (  )

( 2 )
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4. The coordination number of an f.c.c. lattice is

(a) 4   (  )

(b) 6   (  )

(c) 8   (  )

(d) 12   (  )

5. The ratio of Fermi energy to Fermi temperature is
equal to

(a) Boltzmann’s constant   (  )

(b) Planck’s constant   (  )

(c) Rydberg’s constant   (  )

(d) universal constant   (  )

( 3 )
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SECTION—B

( Marks : 15 )

Write short answers to the following questions : 3×5=15

1. Derive the Einstein’s photoelectric equation.

( 4 )
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2. Complete the following nuclear reactions :

(a) 17
35

16
32

2
4Cl S He+ ® +? —

(b) 5
10

3
7

2
4B Li He+ ® +? —

(c) 4
9

2
4

0
1Be He+ ® +— ? n

( 5 )
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3. Define controlled and uncontrolled chain reactions.
Write one application of each.

( 6 )
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4. Classify the following crystals according to their
bonding :

Na ; NaCl ; Diamond ; Cu ; KBr ; Si
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5. Discuss the difference between the assumption of
Einstein and Debye’s theory of specific heats of
solids.

H H H
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