34233

B. Sc. Physical Sciences 1st Semester
Examination - December, 2024

MECHANICS AND THEORY OF REL ATIVITY
Paper : 24PHY401Ds01

Time : Three Hours | [ Maximum Marks : 35

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No

complaint in this regard, will be entertained after examination.
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Note : Attempt five questions in all, selecting one question

@ from each Unit. Question No. 1 is compulsory. All

questions carry equal marks.
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1. (a) Whatdo YOU mean by centre of mass of , bogy 7 4
et e 3 SN Pz J g FT G & ?

(b) A light body ang , heavy body have the samg

kinetic €Nergy. Which one will have the greater

momentum ? 1
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Bl FhEH w3 e & ? -
(c) Explain generalized velocities. 1

THAIE 3 % ey 5,

(d) Why a wrench with a long arm is preferred to

tighten a bolt ? 1
AT H HE B M @ T A R B @ e
& St 3 ?

(e) Explain physical significance of moment of
inertia. ?
STg el & AfH AEW A AT P

of Michelson-Morley

(f) What was the aim
1

experiment ?
ArsaE- I AT H IRed @ o ?
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(8) A rod has a length of 1 m, What will be its length,
if it travels with speed 0.8¢ ? 1
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UNIT -1
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2. (a) State and prove work-energy theorem. 3
FE-Foi g T IR R B

(b) Show that gravitational force is conservative. 2

Rrart R TommeT 9 @ B

(c) A stone of mass 6 kg falls from rest at a place

where g is 9.8 m/ s2. What will be its kinetic energy

at the end of 5th second ? 2
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(b)

(a)

Distinguish between conservative and non-

conservatjye forces. 2
RALLE [ [ty T B f9 SR FY

o
A2kg body hag linear momentum of 4 kg.m/s.
Find kinetic energy of body. 2
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UNIT-1I
-
®
What are generalized co-ordinates ? What is the
4

advantage of using them ?
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) Explain generalized acceleration and generalized
neralize

(b)

(b)

potential. 3
g @ A g R & e #%
State and prove Hamilton's principle. 4
Mieeq » Riwid T I Rrg 54

Derive Lagrange's equation of motion using

Hamilton's principle. 3
e 3 RIGId & IJ@ @ e B T H
o Frat
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g -
State and prove theorem of parallel axes. 4
iR ot @ s e ol R #
Derive an expression for the rotational kinetic
energy of a rigid body- 3
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(a)

(b)

(b)

Obtain an EXPression for the moment of inertia of

a solid cylinder about jts axis. 4
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A uniform Circular disc of mass 8 kg is rolling

along groung at the rate of 10 m/s. Calculate its
kinetic €nergy .

8kgmﬁmm%ﬁ10m/sﬁﬂ
ﬁﬂmw%m%ummm#Wﬁ

UNIT - Iv

g8 — IV
Derive the formula for variation of mass with
velocity. 4
¥ 3§ = 3 R $ R P,
Calculate the velocity at which the mass of a body ¢
becomes double of its mass at rest. 3
36 A7 A TH A B R R Nz & same o
ferrraree & s@MM &AM & Sy ¥
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9. (a) . . .

Derive Einstein's mass energy relation.
S AT I WY ) sy A

(b) Find the energy equivalent o the rest mass of the
electron. 3
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