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PHYSICS
[ General ]
PAPER — IV-A
Full Marks : 68
Time : 3 hours
The figures in the right hand margin indicate marks

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

Hlustrate the answers wherever necessary
[OLDSYLLABUS]
GROUP — A
Answer any one question : 16 x 1

1. (a) State and explain the fundamental postulates
of special theory of Relativity. 2+2
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(2)

(b) Write down the Lorentz transformation
equations and using these equations
discuss the following (i) Length contraction

(if) Time dilation. 243+3

(¢) Considering variation of mass with velocity
establish Einstein's mass energy equivalence
relation and explain its significance. 4

2. (a) State Pauli's exclusion principle. Apply this
to calculate the maximum numbers of
electrons that can be accommodated in a
shell of principle quantum number's’. 1+3

(b) If the ground state of sodium is 32S: find
n1,s,J. ; 3

(¢) Calculate the energy of the photon emitted
by a hydrogen atom when an electron makes
a transition from n=2 to n= 1 state. (Given
ionisation potential =— 13-6 V). 2

{d) Write down the Maxwell's distribution of
molecular speeds. What is meant by most
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(3)

probable speed ? Show that the most probable

speed is
2K,T
.m
the notatnons have their usual significance.

2+2+4
3. (a) Derive Bragg s law of X-ray diffraction. 5

(5) Calculate the glancing angle on the cube

(100) of a Rocksalt crystal (a=2-814 A)

~ corresponding to second order diffraction
maxima for X-rays of wavelength 0-71 A. 3

(c) Compare the characteristics among dia-, para-
and ferro-magnetic substances. 6

(d) Explain, why inert gases do not exhibit

paramagnetism. 2
GROUP -B
Answer any four questions : 8x4

4. .(a) Whatis Raman effect ? Describe briefly the
theory of Raman effect. 2+4
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(4)

(b) Why anti-stokes lines are much weaker as
compared with those of stokes lines ? 2

(a) What is meant by the range of an a-particle ?
Write a short note on Geiger-Nuttal law. 2 +3

(b) Write a short note on 'Pair-Production’. -~ 3 -

(a) What s 'spontaneous emission' and 'stimulated
emission' ? 2+2

(b) Establish the relation between Einstein 4
and B coefficient. 4

(a) Write down the time-independent Schridinger
wave equation for a particle. Give the physical
meaning of the wave function., 2+3

(5) The wave function of a particle is given by

y(x) = Asin-”z“i(0<x< L).

Normalise the wave function. 3

{(a) Define : crystal lattice and primitive cell. 2 + 2

(b) What are Miller indices 7 2

UGILPHS/Gen/TV-A/17(01d) ' ( Continned)



~

(5)

(o) Calculate the no. of atoms per unit cell of

b.c.c. and fc.c. erystal. 2

9. (a) Distinguish among metal, insulator and
scmiconductor on the basis of band theory
of solid. 6

(b) Explain how the resistivity of semiconductor
varies with temperature. | 2

10. (a) State and explain Heisenberg unccrtginty

principle, hence explain the non-existence
of electron inside the nucleus. 3+3

(b) Write down the Einstein equation of Photo-

electric effect. ) 2
GROUP-C
Answer any five questions : 4x5

11 Calculate the most probable speed of nitrogen

gas at 27 °C. Given:

N = 6 x 10° molecules/mole, _
K =138 x 106 erg-K ™. 4
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12. Define macro-states and micro-states with

suitable examples, 2+2
13. Define (/) magnetic susceptiblhty and (i) hysteresis

loss. | 2+2
14. Give the description of 'cloud chamber', 4

15. State Moseley's law. Write down jts importance.

2+2
16. Explain the origin of Na D, and D, lines. What is
- Bohr-magneton ? 2+2

17. A photoelectrlc cell, using cesium as the
sensitive element, is illuminated with light of
wavelength 4-2 x 10~% cm. Calculate the stopping
potential. Work ' function of cesium =2 eV,
h=6-6 x103].8, 4

18. What is Q-value in a nuclear reaction ? Calculate
the energy released in the reaction :

iLi® + on! —s He* + 1
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Given mass of ;Li° = 6015123 am.u
v JH =3.016029 a.m.u

w = n' =1-008665am.u
n » ,He'=4.002603 amu
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Part-II1 3-Tier

2017
PHYSICS
(General)
PAPER—IVB
(PRACTICAL)
Full Marks : 25

Time : 3 Hours

At least two (2) projects type experiments from the
following have to be performed and submitted.

1. To convert a millivoltmeter of range 0- 100 mV into a
voltmeter of range 0— 50V and also into an ammeter of
range 0-10A.

2. To covert an ammeter of range 0 - 0-1A into a voltmeter
of range 0-100V and also to measure the internal
resistance of the resulting voltmeter.

3. To use an OPAMP as an inverting amplifier.

4. To use an OPAMP as a non-inverting amplifier.
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5. To construct an adjustable voltage power supply using IC
and also to study its regulation.

6. To calibrate a temperature sensor and also to use it
in controlling the temperature of a heat bath.

7. To develop a computer program for converting & given
integer into binary system and vice versa.

8. To measure the internal resistance of an analog voltmeter
and to increase its internal resistance using an OPAMP.

9. To use OPAMP as an adder.

10. Any project of computer programming in conformity with
the U. G. Syllabus.

11. Any project type experiment in conformity with the U. G.
Syllabus. A student may demonstrate the project why by
power point method (this is not necessary).

12. To use OPAMP as differential amplifier.
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OLD
Part-II1 3-Tier

2017
PHYSICS
(General)
PAPER—IVE
(PRACTICAL)
Full Marks : 25

(Instructions to the Examiner)

At least two project type experiments should be performed
and submitted by a student.

Students might have performed project type experiments
other than those mentioned in the question paper. Credit
should be given to a student for works other than °
specified but matching the framework of UG syllabus.

Projects might have ‘performed in groups. Separate
submission by each student is necessary.

Both internal and external examiners should evaluate the
candidate at the centre of examination.

Both internal and external examiners should conduct the
wiva voce’ part of the exam at the centre of examination.
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6. Marks should be distributed as per the heads given below
and must be shown on a sheet signed by both the

examiners. The heads can be subdivided if the examiners
think so. '

7. The above sheet (showing the distribution of marks as per
the heads) and the award list (properly signed) should be

sent to the HE in sealed covered by registered post or
better be delivered by any messenger within a week.

Distributio:; of Marks :

(a) Reporting of project work = 05
{b) Demonstration of work

(Power point method may be used) = 10

(c) Project viva voce = 10

Total Marks = 25
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