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Instructions :
* The figures in the margin indicate full marks.
* The question Paper consists of two Sections—I and II.

» Candidates are required to answer six (06) questions
in all by selecting three (03) from each Section.

* All questions have been printed both in English and
Hindi. In case of any ambiguity in Hindi version, the
English version shall be considered authentic.

* Parts of the same question must be answered
together and must not be interposed between
answers to other questions.
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Describe Rutherford's experiment  for
scattering of alpha paricles. Obiain the
relation between scattering angle and
impact parmmeter, ~
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State the postulates of Einstein's theory
of relativity and explain how the null
result of Michelson-Morley experiment
catt be predicted from them.

oquations and explain them. Deduce
the equations for length contraction and
time dilation.
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Derive Maxwell's thermodynamic
relations using concepts of internal
energy, Helmholtz function, Gibbs’

funcilon and enthalpy,

What Is Camot's theorem? Prove that
Carnot's reversible engine ia the most
efficient one and no other engine can be
more efficient than Carmot's engine.

Discuss briefly the concept of entropy.
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What is the meaning of mean free path
of the molecules of a gas? Show that it is

o —4
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What is perfectly a blackbody? How it
may be realized in practice? What

are the characteristics of blackbody
radiation?
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b Describe the principle, construction knd 3

2 concept  of  negative
@ Explain the P ps working of Ruby Laser Source.
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B. fa) Explain the free, forced and L 2
oscillations with (llustration, - a0 Sucnnﬂn 1
(.7} Discuss the conditions for interference,
Describe Young's double-slit experiment 7. {a) Explain electricnl resonance for u series
and derive an expression for the LCR circuit. Analytically obtain the
?MME Discuss its conditlon of resonance. Show how the
ependency on various [unmcturn a0 nharpness of resonance depends upon
(%) g%, vty v S oo FEem & W the quality factor of the circuit. 3o
I (b) State and explain Causs’ law of
(a) afesn ff wl @ swf R s B-Teo ' electricity. Derive Coulomb's law (rom
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6. fa) What do you understand by diffract |
P of light? Distinguish between I'.;?.' m&‘mm B, smgy)
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fii Fresnel and Fraunholer diffractions
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explain the physical significance of ﬁmiﬁﬂwmmm
each. Derive the wave equation for
electric and magnetic fields in vacuum. 30 ) 10
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b Explain self-inductance and mutual 10. {a) Write short notes on
inductance. Derlve an expression for the {il Raman effect
mutusl inductance between the primary fif} Compton effect .
and_secondary coils of & standard {iti) Wave-particle duality and

. lenold, 20 uneertainty principle ;

) T & fo deite & fgg-grede a6 I b) Explain the construction and theory ©
“"mmmﬂ-rmmmﬁm L cyclotmnph  Discuss its limitations. 20
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9. fa) Explain Stern-Gerlach experiment. Houw e i) o =
Joes it explain the concept of electron L
i 25 11/ (a) How does the band theory of solids
b/ Obtain eigentunctions with the help of lead to the classification of solids
equation for a particle into conduetors, semiconductors and ”
enclosed in a box and prove that the insulators? Explain.
du‘?“'mﬂ'mﬂs!nvdues of the particle are (b} Define different kinds of modulation,
' a5 Derive &n expression for amplitude
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Differentiate between the following : 30
Ui}  Intrinsic and Extrinsic semi-
conductors

(i) Half-wave and Full-wave rectifiers
(iii) P-N junction and Zener diodes

Draw the circuit diagrams of AND, OR
and NOT logic gates. Explain their
operation giving truth tables. 20
fferfiaa & i Y2 we Hifo .
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