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Candtdates are required to give their answers in their

o own words as far as practicable.
|
llustrate the answers wherever necessary.

Elements of Modern Physics

Group—A

Answer any five questions : 5x2

1. What is Compton Effect ? Explain why Compton effect is
not observed for visible light rays?
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2. The wavelength of the first Balmer line in hydrogen
spectrum is 6563 A. Find the Wave length of the first line -
of the Lyman series.

3. For Copper irradiated by light of wave length 1849 A
stopping potential is 2.72 V. Calculate the work function
and threshold frequency.

4. An x-rays of wave length 0-09 A are scattered from a
carbon block at an angle 54°. Find the {a) Compton shift
of wavelength (b) Wavelength of the scattered beam.

5. Explain what do you mean by matter waves. What is the
expression of its wavelength ? Y

6. Calculate the uncertainity in the momentum of a proton
confined in a box of length 1A [mass of proton =

=1-67x107 kg|

. {nnx
7. Normalise the wave function \U(X):Asm('TJ,

8. What do you mean by eigen function and eigen value ?

b
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11.

(a)

)

[ia)

(o)

Group—B

Answer any four questions : 4x5

Why Balmer series in absorption spectra cannot be

formed ? 3

Calculate the series limit for (i) Lyman series and

{iii Balmer series. , 2

Derive the relation between half life and radio active

constant. 3

1-0 gm of a radio active substance takes 91 days to
lose 0-9 gm. Calculate the half-life and the mean-life

of the éubstance. 2

What are the difficulties in explaining photo-electric

effect with the electromagnetic theory of light ? How did

Einstein explained all the observed facts for this effect ?

2+3
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12. (a) Draw a curve showing the variation of binding energy » -
per nucleon against the mass number. Use this curve
to explain the release of energy in fusion of light

nuclei and fission of heavy nuclei 1+2

(b} Calculate the binding energy per nucleon in o,

Given : mass of proton = 1.00728 amu
mass of neutron = 1.00867 amu
mass of electron = 0-00055 amu
and mass of ,C'? atom= 12 amu 2

13. Describe Davison-Germer experiment to demonstrate the -

wave nature of electron. 5

14, (a) State the time—enefg;y uncertainity relation and
obtain it from position—Momentum uncertainity

relation. 1+2

(b} In an experiment, an elementary particle is observed

at intervals as short as 1077 sec. Find minimum

uncertainity in energy of the particle. 2
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15. (a)
|
gb)
(c)

16. (a)

®

Group—C
Answer any one guestions : 1x10

Establish Bohr’s quantisation for hydrogen spectra on

the basis of de-Broglie concept of matter waves.
4

What do you mean by a chain reaction ? Explain the
function of moderator in a nuclear reactor. 243

How much energy will be released if all the atoms of
1 kg of U235 are fissioned ? 2

Write down the Schrodinger time-dependent equation
and obtain time independent equation from it. 1+3

What is the physical significance of the wave

function ? . . 2

An object is moving in one dimension is described by

a wave function wyix)=Nx, (O<x<]l).

(i) Find N by normalising the wave function

(ii) What is the probability of finding the .object

i 1‘
within the interval ( O§J ?
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