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NOTE :  Antempi five questions in all. One question from
each unit is compulsory. All gquestions carry

equal marks.
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What is length contraction at relativistic
speeds ? Derive the necessary formula,
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Explain the meaning of time dilation. Derjve
the necessary formula,
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State the basic postulates of Einstein’s theory of
special relativity and use them to obtain Lorentz

transformations for two frames in relative motion
with a constant velocity,
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Describe Davisson-Germer’s expen‘mc!u. l-l.)ow
does it reveal the wave nature of a particle ?
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The velocity of an electron is 3 x 104 m/sec. lis

accuracy is 0:01%. Calculate the uncertainty
in its position determination.

(me = 9:1 x 103! kg, h = 6:6 x 10-3 joule-

sec)
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Discuss Heisenberg’s uncertainty principle.
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Define wave velocity and group velocity,
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Calculate de-Broglie wavelength associated
with a ball of mass 001 kg and velocity 100
meter/sec.
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What is meant by an operator ? Derive the
operators for the momentum ‘P’ and energy
*E’, hence use them to obtain the Schrodinger
wave equation.
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Discuss probabilistic interpretation of wave
function.
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Write notes on any two of the following :
(a) Tunnel effect in a potential well,
(b) Zero point energy,

(c) Postulates of Quantum Mechanics.
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Describe vector atom model.
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Explain various guantum numbers a

with vector atom model.
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Write short notes on the following :

(a) Pure rotational spectra,
(b) Stoke’s and anti-Stoke’s lines.
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Explain liquid drop model for nucleus.
Explain nuclear fission by liquid-drop model,
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Explain a-decay and B-decay for radioactive
nucleus.
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What is meant by nuclear reaction ? Define Q
value of nuclear reaction and obtain an
expression for it,
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Explain briefly the production of energy in

stars by p-p cycle.
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