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Term End Examination, 2020

PHYSICS
Paper - |

Relativity, Quantum Mechanics, Atomic
Molecular and Nuclear Physics

Time : Three Hours] [Maximum Marks : 50
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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(2)

Derive Lorentz transformation equations and
show that how is, this transformation equation
is better than Gallilean transformation

equations.
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Explain Compton effect.

(b) 2.8x108 HIEY/HHTS & o W TaaHA
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In a laboratory frame, the age of a
particle measured 2.5x10~7  second,
moving with velocity 2.8x108 metre per
second. Find its actual age.
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Formulate mathematical expression of

Heisenberg's uncertainty principle for the
one dimensional wave packet.
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Prove that the phase velocity of non-
relativistic free particle is equa to half

of the group velocity and also prove that
velocity of moving matter particle is

equal to the velocity of wave packet.
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Examine the dual nature of matter.
Deduce expression of deBrogile
wavelength. Construct quantum condition

nh .
mvr = based on the de-Brogile matter
v

wave concept.
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(4)
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Calculate the de-Brogile wavelength of
thermal neutron at 27°C temperature.
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Formulate eigenfunction of a particle enclosed
in a one-dimensional box from Schrodinger
wave equation and prove that energy

eigenvalue of a particle is discrete in nature.
Plot diagram of wave function and density of

states for first three energy states.
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Explain atomic structure of hydrogen
atom and write Schrodinger equation.
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Write six important applications of
tunneling effect.
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Prove that [x, PXZ} =0 where the symbols

have their usual meaning.
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Explain Russel-Saunder’s coupling with

examples.
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Explain the fine structure of H, line on
the basis of vector atom model.
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Explain spatial quantisation and concept
of spin.
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In hydrogen atom energy of electron in
nth orbit is represented by

_-136

E,=———¢V. Cdculate the amount of
n

energy released in transition of electron
from second orbit to first orbit.
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(7)

Write the key facts of shell model of
nuclei. Indicate success and failures of

this model.
(b) sfter &F w FESET| 3
Explain beta decay.
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Establish Von Weizsacker’'s empirical
mass formula.

(b) MR- w1 gw fafEe wd w9smeel 3

Write Geiger-Nuttall’s law and explain.
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