PHY (N)-101

First Semester Examination, 2024 (June)

[Mechanics]

Time : 2 Hours | [ Maximum Marks : 70

Note : This paper is of seventy (70) marks divided into

two (2) 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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Note : Section 'A' contains five (5) long answer type questions
of Nineteen (19) marks each. Learners are required to
answer any two (2) questions only. 2x19=38
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1. State and prove Gauss divergence theorem.
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2. Calculate gravitational potential and field due to a thin

spherical shell at (a) external point (b) surface and (c)
internal point.
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3.  Showthat:div (AxB)=B.curlA—A.curlB
fe@mt f&— div (A xB)=B.curlA - A.curlB

4, What do you understand by torsion of cylinder ? Derive an

expression for torsional rigidity.
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5. Explain the following :

(a) Length contraction

(b) Doppler effect.
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Note :

fr=forRad o W Hifstu—
() oaTE AT

(@) SYeR JH1d

SECTION—B
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(Short Answer Type Questions)
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Section 'B' contains eight (8) short answer type questions
of Eight (8) marks each. Learners are required to answer
any four (4) questions only. 4x8=32
Qgug (@) # A6 (8) oY SRl aret we o M g
g% TeT B fory ams (8) fw fuiRa & | Renfat &r
ST I Bad IR (4) Y1 B SR o7 § |
What do you understand by rotational kinetic energy ?

Derive an expression for it.
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What do you understand by conservative and non-

conservative forces? Show that Curl of conservative forces

is zero.
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3. What do you understand by conservative of linear
momentum. Explain it for (a) a particle (b) system of
particles ?
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4, Explain Kater's pendulum in detail.
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5. Explain concept of time dilation in relativity.
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6. Explain Kepler's law of planetary motion.
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7. Ifthree vectors 2i + 3j+4k,i—j+mk and 3i+7]+ 2k are
coplanar. Then find the value of m.
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8. Calculate the curl of a vector given by
F = xyzi + 2xyj + (xz - 2y)k at (1, 2, 4).
AU T 9&eR F = xyzi + 2xyj + (xz - 2y)k & 1&g (1, 2, 4)
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