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Note :— This paper is of Hundred (100) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section-A
(@)
Long Answer Type Questions
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Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Twenty Six (26) marks each.
Learners are required to answer any two (02)
questions only.
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1. Deduce an expression for the gravitational potential and
field due to a thin spherical shell at (a) an internal and
(b) external point.
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2. Write short notes on any four :
(@ Poisson’s Ratio
(b) Longitudinal wave
(c) Coefficient of thermal conductivity
(d) Black body radiation

(e) Ampere’s circuital law
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3. Discuss the theory of damped harmonic oscillator and
derive it’s differential equation. Define Quality factor

for a damped harmonic oscillator.
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4. Explain Biot-Savart’s law and derive expression for the
magnetic field at any point on the axis of a circular

current carrying coil. Explain variation of the field.
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5. Deduce Maxwell’s four Thermodynamical relations.

Explain the usefulness of these relations.
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Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Twelve (12) marks each. Learners are
required to answer any four (04) questions only.
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1.  With a neat diagram, explain the working of a full wave
bridge rectifier. What are it’s advantages over full wave

rectifier ?
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2. Deduce Clausius-Clapeyron’s equation. How does it

explain the effect of pressure on :

()  The melting point of solids

(i)  The boiling point of liquids
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3. Show that entropy of a system increases in all
irreversible processes but remain constant in reversible

process.
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4.  What is Lorentz force ? What is the path of a charged
particle moving perpendicular to the uniform magnetic

field ? Explain.
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5. The equation of a transverse wave is :

Y =4sin2x L—i
0.04 400

Where x and y are in cm and t is in secs ?
()  What is the amplitude ?

(i)  What is the wave length ?

(i) What is the velocity of propagation ?
(iv) What is the frequency ?
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6. A drop of mercury has radius of 3.00 mm at room
temperature. The surface tension of mercury at that
temperature is 4.65 x 10~1 N/m. Find excess pressure

inside the drop and the total pressure inside the drop.
The atmospheric pressure is 1.01 x 10° N/m? (or Pascal).
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7. If a beam is loaded at one end and the other end is
clamped, then find the expression for the depression at

a distance from the fixed end.
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8.  What do you mean by a wave ? lllustrate your answer.
Give it’s chief characteristics. Derive the equation of
plane progressive harmonic wave.
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