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VIDYASAGAR UNIVERSITY

B.Sc. Honours Examination 2021
(CBCS)

1st Semester

PHYSICS
PAPER—GEI1T & GEI1P
ELEMENTS OF MODERN PHYSICS
Full Marks : 60
Time : 3 Hours

The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable.

THEORY : GE1T

Group - A

Answer any three questions. 3x12

1. (a) What are the difficulties in explaining the photo-electric effect with
the help of wave theory of light?

(b) Find the frequency of incident radiation to eject electrons of maximum
speed 106 m/s from a metal surface of work function 2.26 eV ?



(c) Why can not a photon deliver all its energy to an electron in Compton
scattering ?

(d) An X-ray photon of wavelength 0.1 Armstrong is reflected at an angle
90 degree with its original direction after collision with an electron
at rest. Find the energy it losses on collision. 3+3+3+3

2. (a) State and explain the de Broglie hypothesis.

(b) Obtain an expression of de Broglie wavelength of a relativistic electron
accelerated through the high electric field.

(c) Show that the group velocity of a wave packet is equal to the classical
velocity of the a particle.

(d) Using Heisenberg’s uncertainty principle find the ground state energy
of H-atom. 4+2+3+3

3. (a) Write down properties of matter-wave.

(b) If an electron is confined within a region of 10 m, find the minimum
uncertainty in its momentum and velocity.

(c) What is the probabilistic interpretation of wave function ?

(d) Calculate the probability current density of wave function.
3+4+2+3

4. (a) What do you mean by stationary state solution ? Show that solution
of Schrodinger equation is stationary state solution. State the criteria
of stationary state solution.

(b) Show that solutions of Schrodinger equation are linearly independent.

(c) What is the expectation value of wave function ? 2+4+2+3+1
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10.

(a) What is Copmton effect?
(b) Calculate the expression of ‘Copmton shift’ in Copmton effect.

(c) Calculate the nuclear radius of A!27 nucleode (rg = 1.2 fm).
2+8+2

(a) Write down properties of nuclear force.

(b) Draw N-Z curve for different nuclei. Why heavy nuclei are departed
from N-Z graph?

(c) Obtain an expression for the coulomb energy term in semi-emperical
mass formula. S+2+2+3

Group - B

Answer any two questions. 2X2

. What is the analogy between a nucleus and a liquid drop model ?

. What are magic numbers of nuclei?

What do you mean by wave-particle duality ?

Using de Broglie hypothesis establish the Bohr quantization condition.

PRACTICAL : GE1P

Answer any one question. 1x15

Determine the value of Boltzmann constant using V-I characteristic of PN
diode.

a) Apparatus used
b) Theory

c) Circuit diagram
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d) Procedure in brief
e) Tables for recording data

f) Precautions. 2+3+2+3+3+2

Determine the ionization potential of mercury.
a) Apparatus used

b) Theory

c) Circuit diagram

d) Procedure in brief

e) Tables for recording data

f) Precautions. 2+4+2+3+2+2

Determine the value of e/m by (a) Magnetic focusing or (b) Bar magnet
a) Apparatus used

b) Theory

c) Procedure in brief

d) Tables for recording data

e) Precautions. 2+4+4+3+2

Answer any one question. 1x5

. Write down the theory and drawn circuit diagram to determine the value

of Planck’s constant using LEDs of different colours. 3+2

. Write down the theory and precautions to determine the charge of an

electron using Millikan oil drop apparatus. 3+2

Laboratory note book or viva.
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