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Special credit will be given for precise and correct
answer. Marks will be deducted for spelling mistakes,
untidiness and illegible handwriting. The figures in the
margin indicate full marks.
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1. Answer any two questions :

a)
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( English Version )

10 x 2 =20

Write down the parallel axes theorem of
moment of inertia and establish the
equation. What do you mean by radius of

gyration ? 8+2

Consider a particle of mass m moving in a
one dimensional infinitely deep potential

well of which potential is given by

Vi(x) 0 for O <x<L

Vix) o0 for x< O and x> 1L
then establish the wave function and

energy of the particle. 10
Determine the general formula for Doppler
effect of light by special theory of relativity.
Show that a particle travels with speed of

light must have a zero mass. 8+2

[ P.T.O.

QP Code:18UTS88S8EPH11 2

d)

2. Answer any three questions :

a)

b)

Write down the postulates of Einstein for
photoelectric effect. Graphically express the
photoelectric effect as explained by
Einstein. Define stopping potential. Find
out the de Broglie wavelength of neutron at
temperature 127°C. Given, Boltzmann

constant K= 138 x 10~ 23 Jgr 1 ;

Planck constant, h = 6:626 x 10~ 3% Js ;
Mass of neutron, m= 166 x 10~ 27 kg.

2+3+2+3
6x3=18

What is the relative velocity of two protons

approaching each other ? A body of mass
mg, at rest Spontaneously breaks into two

parts, with rest masses Mgy, Mgy and

speeds U1, Uy respectively. Show that

my > (mgt my,). 2+4
Show that the expression for the kinetic

energy of rotation Tro ¢ is given by

1 > -

Tt =5 (L. ®)

9
where L is the angular momentum vector

_)
and o is the angular velocity vector. 6
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Answer any four questions :

a)

b)
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Define 4-vector with example. What is the

purpose of the Michelson-Morley

experiment ? 4+2

Write down the Heisenberg’s uncertainty
principle. The maximum uncertainty in the
position of an electron in a nucleus is
2x 10" 1% m. Find the minimum
uncertainty in its momentum. 2+4
The wave function of a particle is given by
\u(x)zce_a2x2, — o < x <o where cand
o are constants. Calculate the probability of
finding the particle in the region 0 < x < .

6

Calculate the ground state energy of a
Linear Harmonic oscillator. 6
3x4=12

AN

AN A A
Show that l:Lx,x} = {Ly,y:l =0. 3

Write down Einstein’s two postulates for

special theory of relativity. 3

If an electron of 200 eV is passing through
a hole of radius 10~ % cm, find out the

uncertainty of the emergence angle. 3
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d)

Write down Ehrenfest’s theorem. 3

The amount of energy required to ionise a
hydrogen atom in the ground state is
13:58 eV. How much energy is needed to
excite it from the ground state to the

n=4level ? 3

Write down the Bohr’s postulates for the
theory of hydrogen atom. 3

_ .2
Show that vp vg =c“, where vp and vg

are phase velocity and group velocity

respectively and cis the velocity of light. 3

Write down the expressions of wavelength
of different series of line spectrum for

hydrogen atom. 3
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