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Group-A

Answer any two questions : 10 x 2 =20

(a) Discuss the essential features of black
body radiation.

(b) How Planck's quantum theory was able
to account for the features ? Deduce
the equation for energy of a black body
radiator. 4+6

What is Zeeman effect ? How it is

explained ? How it lead to the concept of

space quantisation and magnetic quantum
2+4+2+2

(a) Write down the form of Schr dinger
Equation for hydrogen atom in
spherical coordinates.

number ?

(b) The radial functions for hydrogen atom
are given below :

_ c -r/ag
Rls = 2/aO . e

where ¢ = constant, a, = constant and

r is the radial distance. Plot the
changes of R versus r with explanation.
State when the value of R will be zero in
this plot with explanation. 2+8

[ AR 7O 7o
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4.

(a) Define a rigid rotor. How microwave
spectra can be used to find out bond
length of a diatomic rigid molecule —
discuss with deduction of the required
equation.

(b) What is the basic requirement for a
molecule to be IR active ? Can we get
vibrational spectrum for N, molecule —

explain. (2+4)+(2+2)
Group - B

Answer any three questions : 6x3=18

Disintegration of one 235 atom generates
200 MeV energy. How many atoms have to
disintegrate per second to produce one watt
power ? Find out the energy in Joule

obtained from 1 gm of Uranium. 3+3

Write short notes on atom bomb and nuclear

reactor. 6

Explain the following vibrational spectral
35

lines for HCIl : Intense line 2886 cm_l,

weak line 5668 cm_1

8347 cm_l.

and feeble line
6

How the dipole moment of a molecule is
estimated by temperature method ? What

are the limitations of this process ? 4+ 2
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10.

11.

12.

13.
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Write note on Linear Combination of atomic

orbitals with examples. 6

Write down the Sch rdinger equation for a
simple harmonic oscillator. What is the
energy value obtained by solving this

equation ? Can the vibrational quantum

number be zero — explain. 2+2+2
Group - C
Answer any four questions : 3x4=12

p-rays have properties of electrons but why

are they found from nucleus ? 3

Write down three main features of

Photoelectric effect. 3
Balance the following : 1x3
(@ 2ZAl + ... ——22Mg + ;He

B "IN +in——1H + ...

(c)
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14.
15.

16.

17.

18.

What is spallation ? Give examples. 3

Explain why force constant and equilibrium
inter-nuclear distance are same for H,. HD

and D2. 3

Calculate the bond angle for H,O molecule :

given O - H bond moment 1:51D, and
molecular dipole moment is 1-85D. What
is meant by D ? 3

What is induced polarisation ? How it differs

from orientation polarisation ? 3

Mention three utilities of Born Haber cycle. 3
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