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1. (a) Derive Einstein’s photoelectric equation. 4

(b) Verify Einstein’s photoelectric equation

from Millikan’s experiment. 3
OR
(a) State and explain Moseley’s law.
Mention its importance. 4
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Distinguish between the continuous

and characteristic X-ray spectra. 3
State and explain the law of radioactive
disintegration. 4
Calculate the time required to
disintegrate the sample of thorium by
10%. Assume the half life of thorium is
1-4x101° years. 3
OR
What are packing fraction and binding
energy of a nucleus? 2
Explain the phenomenon of nuclear
fission. 3
Why does U235 and not U8 nucleus
undergo fission with thermal neutrons? 2
What are Miller indices? How are they
determined? 2+2=4
Derive an expression for the spacing
between lattice planes of a simple cubic
crystal. 3
OR
What is a coordination number? 1
Calculate the packing fraction of simple
cubic, body-centred cubic and face-
centred cubic structures. 6
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Deduce Bragg’s law of X-ray diffraction.

Establish a relation between crystal
lattice and reciprocal lattice.

OR

Define ionic, covalent, metallic and
van der Waal’s bondings.

Determine the Madelung constant for
NaCl crystal.

Discuss Einstein’s theory of specific
heat and discuss its failures in solid.

Discuss Debye T2 law of specific heat.
OR

State and explain free electron model
(classical model).

Deduce the expression for electrical
conductivity from free electron model.
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SECTION—A

( Marks : 5)

Tick (v) the correct answer in the brackets provided :  1x5=5

1. The coordination number of b.c.c. crystal is
(@) 4 ()
(b) 6 ( )
(c) 8 ()
(d) 12 ( )
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(2)

2. Which type of radiations is stopped by a sheet of a

paper?

(@) o ()

(b) B ()

(c) v ()

(d) X-ray ()

3. The average kinetic energy of the electrons in metal

at 0K is
(@ O ()
(b) %va ()
(c) KT ()
@ 3ep ()
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(3)

4. Complete the nuclear reaction :

94 Pu239 92U235 +9?

(@ on' ()

(b) H' ()

() ,He? ()

(d) None of the above ( )

5. The nature of positive rays depends on

(a) the nature of residual gas ( )
(b) the nature of discharge tube ( )
(c) All of the above ( )

(d) the nature of electrode ( )
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SECTION—B

(Marks : 15)

Write very short answers to the following questions : 3x5=15

1. State at least three properties of positive rays.
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(S)

2. A simple Helium nucleus (QHe4) is formed by the

fusion of two deuterium nuclei (1H2) :

Mass of {H% =2.01410u
Mass of ,He* = 4.00260u
H? + {H? = ;He* (1u =931-5 MeV)

Find the amount of energy released in fusion.
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(6)

3. In a tetragonal lattice, a=b=2-5x10"1"m and

¢ =5x1071% m. Calculate the lattice spacing between
(111) planes.
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(7))

4. Describe Ewald’s sphere and Ewald’s construction in
brief.
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(8)

5. State and explain Wiedemann-Franz law.

* &k

G7—500/332 PHY/IV/04 (R)

www.gzrsc.edu.in



	PHY IV 04 (PR) DES
	PHY IV 04 (PR) OBJ
	333-cov.pdf
	333.pdf

	PHY IV 04 (R) DES
	PHY IV 04 (R) OBJ
	332-cov.pdf
	332.pdf




