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(Atomic Physics)
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< (Write your Roll No. on the top immediately
on receipt of this question paper. )

Answers may be written either in English or in

Hindi; but the same medium should be used
throughout the paper.
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First question is compulsory. Attefnpt any four questions
out of the rest. Use of Logarithm Tables allowed.
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1. Describe an experimental arrangement to study the

scattering of a-particles. What are the observations and
derive Rutherford’s formula ? 5.5
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2. Give the Bohr’s theory of hydrogen spectrum and
derive. expressions for the observed spectral series of
hydrogen. Draw the energy level diagram and show
transitions for the spectral series. 322
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3. (a) Derive Einstein’s photoelectric equation. Explain
the terms ‘stopping potential’ and ‘threshold
frequency’ and give their significance. 2,1,1

(b) Calculate the work function in electron-volt for a
metal, given that the photoelectric threshold |
wavelength is 6300 A. 3.
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4. (a) Whatis Compton effect ? Derive an expression for
the change of wavelength of scattered ray and the
energy of recoil electron. 1.4

(b) X-rays of wavelength 1.0 A are scattered from
carbon block. Find the wavelength of the scattered
beam in a direction making 90° with the incident
beam. 2
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5. (a) State laws of radioactive tra;lsfonnation. Obtain
expressions for half-life and mean-life. Explain
how radioactivity helps in estimating the age of
earth. 1V2,144,1V4,1Y4
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(b) ssRa®® has a half-life of 1620 years . Tt is found

(=

that 4.23x10™'° kg of Radium is in equilibrium
with 1.25x10™ kg of ¢,U**. Estimate the half-life

of uranium isotope. 1
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(a) How was the neutron discovered ? Describe a

method for the determination of mass of a neutron.
2.3

(b) Explain why electrons can not be present in

nucleus. 2
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7. (a) Distinguish- between fission and fusion. Explain
the principle of release of energy during fission
and fusion. ' 2,2

(b) Discuss how liquid drop model explains the
stability of nucleus. 3
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8. Write notes on any two of the following : 43
(i) Bohr’s Correspondence Principle
(1)) Raman Effect
(111) Zeeman Effect

(iv) Harmonic Oscillator
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Physical constant
“fiferer febraen

= 9x10° Nm?C™?

dne,

e=16x10""C
m,=9.1x 107! kg
h=6.6x10"]7s

c=3x%10° ms™
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