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k- S Paper I :
= e elatmty, Quantum Mechanics, Atomic
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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Describe the Michelson-Morley experiment and
discuss the negative result of this experiment.
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Explain the meaning of time dilation and
derive its formula.
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Derive Einstein’s mass energy relation
E=mc2.
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What is Heisenberg’s uncertainty principle ?
On its basis prove that electron cannot reside
inside the nucleus.
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(c=3x108m/s, h=6.6x10734] s)

Calculate the energy and momentum of a
photon of wavelength A = 6000A

(c=3x108m/s, h=6.6x1034] s)
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Prove that an electron having mass m and
kinetic energy K produces a matter wave of

wavelength ) — h ,
N2mK
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and establish relation between them.
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Derive time independent Schrodinger equation
and explain the physical significance of wave
function .
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Write down the Schrodinger’s wave equation for
a one-dimensional simple harmonic oscillator and
solve it. Show that the energy levels of oscillator
are discrete and equispaced.
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Write short notes on the following :
(@) Spectra of Hydrogen
(b) Selection rules
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Describe the principle, construction and working
of a Wilson cloud chamber with the help of a
labelled diagram. How is it used for the detection
of a, B particles ?
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Write short notes on the following :

(@) Liquid-drop model
(b) Nuclear fusion
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