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Special credit will be given for precise and correct
answer. Marks will be deducted for spelling mistakes,
untidiness and illegible handwriting. The figures in the
margin indicate full marks.
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Answer any two questions :

a)
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( English Version )

10 x 2 =20

What is meant by characteristic X-ray
spectra and how are they produced ? How
did Moseley use characteristic X-ray
spectra to allocate the proper positions of
certain elements in the periodic table ?
4+6
What are the different characteristics of
photoelectric effect that could not be
explained by the wave theory of light ? How
did Einstein explain them with the help of
quantum theory ? A light of wavelength
380 nm falls on a metal to produce
electrons with energy 24 eV. If Planck’s
constant is 6:67 x 10~ 3% Js, calculate the
work function of the metal in electron-volt.

4+3+3
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c)

d)

2. Answer any three questions :

a)

‘Conversion of mass into energy occurs in
both nuclear fission and nuclear fusion yet
these two are completely different
processes.” — Explain the statement giving
suitable example and point out the
distinction between the two. What is the
significance of the half-life of a radioactive

material ? 7+3

Explain from band theory and with suitable
diagram why a semiconductor behaves like
an insulator when its temperature is close
to absolute zero. Also explain why the
electrical conductivity of a metal gets
reduced with the increase of temperature
while the reverse thing happens for a

semiconductor. S5S+5
6x3=18
Using NaCl crystal as an example, and
employing suitable diagram explain briefly
the concepts of crystal lattice and unit cell.

6

What is meant by van der Waals bonding ?

How does it differ from hydrogen bonding ?
3+3
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Answer any four questions :

a)
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Explain the Geiger-Nuttall law for the range
of a particle and give the suitable graph for
the variation of range with disintegration
constant A ( lambda ). Explain the

significance of the law. 4+2

What are the quantities that remain
conserved in a nuclear reaction ? What is
meant by compound nucleus ? 4+2
Write a brief note on Raman Effect and its
characteristics. Mention its one application.

S+1
Mention the limitations of Bohr’s theory of
hydrogen atom. What is Bohr’s
correspondence principle ? 3+3
3x4=12

What does a ‘hole’ represent in band

theory ? Why do we need this concept ?
2+1

Briefly explain Pauli’s exclusion principle

and write down its usefulness. 3

Write down Bragg’s law of X-ray diffraction

mentioning its applications. 3
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d)

For what purposes the mass spectrometers
are used ? Why are they «called

spectrometers ? 2+1
Explain briefly what is meant by artificial
radioactivity. Give a suitable example.

2+1
What is meant by packing fraction of a
nucleus of an element ? 3
Write down the quark structure of a proton

and a neutron. 3

Write briefly about the principle of action of

a betatron. 3
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