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| full marks for the questions

1. . Answer the followmg questlons : ) 1><7-7

-' “(a)f Write down any one 11m1tat10n of
~__ .classical mechanics in explalnlng
{ f,_photoelectrlc effect B84

"(b) Write down the dlanSIOH of Planck’s
‘constant sdhawods: dioniey

_(c), Name an experlment that conf1rms
part1cle nature of radlatlon "

- (d) G1ve one practical apphcatlon of partlcle -
e in a box. :

Contq,



(e)

0
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Answer the followiné q'.uve‘istions :

What are canonical conjugate' pairs?"

Give ‘one example of magic nuclei.

Name the method used to achieve
population inversion in Ruby laser.

2x4=8

(@) Write the basic assumptlons of

(®)

(c)

@

Answer any three questions frorh' ‘the
following :

(a)

quantum theory of light.

State the condltlons for a. well-bchaved
wave function.

What is tunnelhng? Mentlon any two
apphcattons of tunnelling.

99% of a radioactive .element
disintegrates in 36 hours. Calculate its

half-life. (In 2=0-693 and In 100=4-605)

5x3=15

What are phase ve1001ty and group
velocity ? Write down the relation
between phase velocity and group
veloc1ty Show that, if the phase velocity
is constant then group velocity is equal
to the phase velocity. 2+1+2=5

What are operators? Derive an
expression for linear momentum

operator. 2+3=5

g
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(C)

(d)

.« nuclear force.

o1 (e) .

Draw the graph showmg the variation

- of binding energy per nucleon with
., mass number: Illustrate the main
. features of the graph.

2+3=5

Write down the semi-empirical mass

« formula :explaining briefly each term

involved. Write any two properties of
3+2=5

State the law of radioactive decay.
Derive the relation N = Nye~* (symbols

... have their usual meaning) for a
‘radioactive substance.

2+3=5

4. Answer any three questlons from the

following :

(@)

(b)
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10x3=30

Explain Davisson and Germer
experiment. What is the significance of

the experiment ? 8+2=10
Or

State Heisenberg’s uncertainty

principle. Describe gamma ray

microscope experiment. Calculate the
uncertainty in momentum of an
electron if the uncertainty in its position
is 0-4nm. (h= 6-62x1073* m2kg/ sec)
2+6+2=10
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Solve ‘Schrédinger equation for a
particle in a one-dimensional rigid box
and obtain its eigenvalues. Find out an

- expression ‘for zero point energy.
Interpret the result. 7+2+1=10

Distinguish between nuclear fission and -

fusion. What are the basic requirements

 for fusion reaction ? Explain any one

thermonuclear react1on Wthh leads to

. .the stellar energy - 2+2+6=10
(e)

D1scuss in deta1l the methods of energy
loss by gamma photons in. a medlum

Distinguish between spontaneous and

stimulated:: .emission.: Explam ‘the =

-~ working of He Ne laser.




