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PHYSICS (Honours)
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Full Marks : 40 Time : Two Hours

The fig^res in the margin tndicate full marlcs.

Candidates are required to give their answers

in their own words as far as practtcable.

Group - A

Answer any fme questions : 2x5:10

1. What is the conclusion of double slits experiment with
electons?

2. What is ultaviolet catashophe?

3. Explain how the time energr rxrcertainty principle can be

used to estimate ttre lifetime of virtual particles.

4. Are all the particles at rcst at 0 K according to qr.rantum

mechanics?

5. What was the rcason behind Pauli's netrtiuo hypothesis?



(2)
6. What is the difference

stimulatd emission?

7. Calculate the wavelength in nm of electons which have

been accelerated from rest through a potential difference

of 54V.

8. Define packing fraction-

Group - B

Answer arly foar of the following : 5x4:20

9. The state of a free particle is described by the following

wave fr:nction

0(r) =o for x<-3a

:c for -3a<x<a

=0 for x) o

(a) Deterrnine c using the normalization condition 2

(b) Find the probability of finding the particle in the

interval [0, a]. 3

10. What is the sor.nce of binding energ/ in a nr.cleus? What

are the important features of binding enerry/nucleon vs.

mass nurnber curve? 2+3

11. A thermal neutron has a speed v at temperature

T:300K.

between spontaneous and
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(a) Calculate its de Broglie wavelengttr- State whether

a beam of these neutrons could be diffiacted by a
crystal, and why? 2+l

(b) Use Heisenberg's Uncertainty principle to estimate

the kinetic energy (in lv{e\) of a nucleon bound

witldn a nucleus of redius 10-15m. 2

12.

(b) Consider a one dimensional particle which is
confined within the region 0<x< a arrd whose

wavefunction is ry(x,r) = sin(rx /a)exp(-twt).

Find the potential Z(x). 2+3

13. Explain nuclear fission and fusion from binding enerry

curve.

14. Describe the liquid drop model of nucleus. What are ttre

features that it can not explain? 4+l

Group - C

Ansver arry one of the fo[owing : 10x1:10

15. Consider a particle of mass rz moving freely between

r:0 andr:a inside an infinite squffe well potential

(a) Find the ground and the lst excited state of eners/'

and the wavefimction-

(a) Check whether in operator $ fr hermitian or not.
ax
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(b) Calculate the expectation values of (x),,(f), *a

(c) Calculate the uncertainty product LxA'p. 5+4+1

16. Discuss the working principle of ruby laser. Why He Ne

laser is better than Ruby laser? Can you make laser with

any mderial? 6+2+2

(4)
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