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Instructions : (1) As per the instruction no. 1 of page no. 1.

ENGLISH VERSION

(2) Draw neat diagram wherever necessary.

(3) Symbols used 1n question paper have

conventional meanings.

(4) Numbers on right indicate full marks of the

question.

(5) Scientific calculator (without memory) can be

used.

1  Answer the following questions in short. Each question

carries two marks :

ey

@)

3)

4)

()

©6)

(7)
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Define Helmholtz's function. What does change in
Helmholtz's function during an isothermal process

indicate ?

Temperature of which stars out of three stars appearing

red, blue and yellow be maximum ? Why ?

If an atom remains in an excited state for 10™° sec
then what is uncertainty in the energy value of that

state.

What is a wave packet ? On what does the width of wave
packet depend ?

Define quality factor (@) for a harmonic oscillator. How

does the value of Q depends on value of damping.

An electric potential difference of 100 V exists between
two plates placed 2 cm apart. What is the force acting
on an electron placed between them ?

How is the emission of B -particle (electrons) possible

from nucleus ?
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2 (@) Define Joule-Kelvin coefficient. Derive formula of 7
Joule-Kelvin co-efficient for Van-der-wall gas.
(b) For a homogeneous gas show that 4

8P\ (aV
cr-ce-1(57), (5]
Pomvieser) e/ p

and from it show that for ideal gas Cp-Cy, =R.

OR

2 (a) Explain Stefan's law of heat radiation. Derive Stefan's 7
law mathematically using thermodynamical relations.

(b) An iron furnace radiates 1-53x10° Cal per hour 4

through an opening of cross section 107 sq. meter. If

the emissivity of the furnace is 0.80, calculate
temperature of the furnace.

(6=1.36x10"° Cal/m2-s-k?)

3 (a) Explain photoelectric effect in detail. Mention failure 7
of wave theory of light and discuss Einstein's quantum
theory.

() Using De-broglie's concept of matter waves obtain 4

h
Bohr's hypothesis muvr = n2— for angular momentum of
T

electron in hydrogen atom.
OR

3 (@ Describe experimental facts of radiation from a perfect 7
black body. Discuss Plank's quantum theory and derive
formula of energy density.

(b) Radius of a nucleus is 5 «10~'° m. Calculate minimum 4

uncertainty in momentum of nucleon inside it and
find minimum kinetic energy of the nucleon.

(h=6.6><10_34 J-S, Mass of the nucleon
m=1.67x10"2" kg)
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4 (a) Explain importance of wave-function in quantum 7
mechanics. Obtain Schrodinger's wave equation in time
dependent form.

(b) Explain with example Heisenberg's uncertainty 4
principle.
OR
4 (a) What is nuclear binding energy ? Discus binding 7

energy with reference to nuclear stability. Show graph
if binding energy per nucleon versus atomic mass (4)
and explain nuclear fission and fusion processes.
(b) The wave function of a particle confined in position 4

] 2 . nx ) )
from y=Qtox=1 is y= A sin fx . Find expectation
value (x) for position of the particle.

5 (a) Write and solve equation of motion for a charged 7
particle in a uniform and constant magnetic field.
Derive formulae of gyro radius and gyro frequency.
(b) A proton enters normally in a magnetic field B=0.15 4

Tesla with velocity 8 x 10° m/s. Find radius and time

period of Proton's trajectory. (mp -1.67x10727 kg,

e=1-6x10"" coulomb)
OR

5 (a) Explain longitudinal oscillations of two coupled 7
masses, and derive formulae of angular frequencies for
normal modes.

(b) In an oscillating LCR circuit, L=10mH, C=0.1pF 4
and R =200Q then

@) Find frequency of oscillating circuit
(1) What additional resistance must be connected in
the circuit to make it critically damped ?
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6  Write notes on any three of the following topics : 12

ey
)

3)
4
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Solar constant and temperature of the sun.

Operators and expectation values with reference to

quantum mechanics.
Nuclear radius

Resonance and Sharpness of resonance.
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