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BAQ/A-20 589
PHYSICS

(Quantum  Mechanics  and  Nuclear  Physics)

Paper–II

Time : Three Hours] [Maximum Marks : 50

Note : Attempt five questions in all, selecting one question from

each unit. Each question carry equal marks. Use of

scientific calculator (non-programable) is allowed.

UNIT–I

1. (a) What is the difference between phase and group

velocities ? Show that the de-Broglie group velocity

associated with a wave packet is  equal to the velocity

of the particle. 8

(b) What is the energy of gamma photon having

wavelength 1 Å ? 2

2. (a) State Heisenberg's uncertainty principle. Derive it from

the de-Broglie wave theory. 5

(b) Derive time-independent one-dimensional Schrödinger

equation. Explain the significance of a wave function.

5
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UNIT–II

3. (a) Write down Schrödinger wave-equation for a free
particle in a one-dimensional box. Solve it to get eigen
functions and show that the eigen values are discrete.

6

(b) What are the eigen value and energy-level of a linear
harmonic oscillator. What is zero point energy ? 4

4. A particle of energy E < V0 is approaching a finite potential
barrier of height V0. Calculate the depth of penetration. 10

UNIT–III

5. (a) Explain nuclear binding energy and packing fraction.
Discuss graphically the variation of average binding
energy per nuclear with mass number. 7

(b) Write a short note on Mosley's law. 3

6. (a) What is Compton effect ? Derive an expression for the
change in wavelength of X-rays. 7

(b) �-particle of energy 4 MeV are seattered back from a
gold foil (Z = 79). Calculate the maximum volume in
which positive charge of atom is concentrated. 3

UNIT–IV

7. Describe in brief :

(a) Photoelectric effect.

(b) Compton effect.

(c) Pair-Production. (10)
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8. (a) Discuss energetics of �-decay. Distinguish between

positron emulsion and electron capture process. 8

(b) Discuss the applications of absorption of �-rays. 2

UNIT–V

9. (a) What are exoenergic and endoenergic reactions ?

Calculate the threshold energy of an endoenergic nuclear

reaction which proceeds through the formation of a

compound nucleus. 8

(b) Distinguish between nuclear fission and nuclear fusion.

2

10. (a) Draw a Schematic diagram of GM counter. Give its

working. Explain the phenomenon of quenching dead

time and recovery time. 5

(b) Describe principle, construction and working of a

Tandem accelerator. 5


