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Attempt all the five questions. One question from each

Unit is compulsory. All questions carry equal marks.
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What are the postulates of special theory of relativity ?
Derive the Lorentz transformation equation for two

frames of reference moving with uniform velocity.
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What is the difference between inertial and non-

inertial frame of reference ?
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Derive the relation between rest mass and moving
mass of a particle.
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Explain contraction in length.
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What do you understand by black body spectrum ? How

was it explained by classical mechanics ? How it was
explained by Einstein by using Max Planck’s quantum
theory ?
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Explain the wave-particle dual nature of matter waves and
derive De-Broglie’s formula for wavelength of matter
waves. On the basis of De-Broglie matter waves, obtain

I
the Bohr’s quantum condition mvr= HE”—.
T
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What is meant by expectation value of a dynamical
variable ? Obtain an expression for the expectation value
of a non-normalised wave function. Derive the
expectation value of momentum and energy.
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Establish the Schrédinger wave equation for hydrogen
atom and solve its radial part.
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What is the difference between the spectra of hydrogen
and deuteron ? Explain it.
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What do you mean by molecular spectra ? Discuss the

various regions of electromagnetic spectrum in which
molecular spectra is obtained.
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Explain Gamow’s quantum theory to explain the o -decay
from radioactive nucleus.
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Explain liquid-drop model and on the basis of this model
the process of nuclear fission.



