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B.A./B.Com./B.Sc Science/B.Sc. Life Science
Physics (Semester-I) Examination,
July-Dec., 2024

(Session : 2024-25)
(NEP-2020)
MECHANICS
Time Allowed : Three Hours
Maximum Marks 270
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Note : Answer all sections as directed. The figures in the right

hand margin indicate marks.
gus-A/Section-A
(asgfrs u)

~ (Objective Type Questions)
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Note : Attempt all questions. Choose the correct answer.
Q1. (4i-3j) ¥ T A JRI & :

() 4i+3)

® 7%
® 6
X  3i-4j

A vector normal to (4i —3) is: |

(@ . 4i+3]
® 7k
(©) 61
d 3i-4j
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A shot ﬁréd from a gun strikes a block and gets

impinged in it. The physical quantity conserved is :

(a)
(b)
(c)
(d)

Linear momentum
Angular momentum
Kinetic Energy

Force

Q.3. ugew fAwfy & 9mK B -

@
@)
(®)
@)

The limits of Poisson's ratio are :

(a)
(b)
(©)
(d)

0.5>0>-1
0.5<o<-1

0.5>0>-0.5

0.5<0<0.05

0.5>0>-1

0.5<o<-1

0.5>06>-0.5

0.5<05<0.05
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The clouds float in air because :

(@ Theyareata low temperature
(b) They are less viscous than air
(¢) Theyare lésé dense
(d)  Alowpressureis developed there
Q5. met &t Ty B o dew B g P B Py w3
foram ST T B .
() Tocrt
@ o’
@) T ocp
@) SR Y N G
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Q.6.

The Kepler's third law of planetary motion can be

written as :
(a) T? o r*
b T e

(C) T2 e r3/4
(d) None of the above

T et Y B ge Rve @ oarer Rafy w®
BT ,

(e =

() A AR g T
@ o |
(¥ o

At mean position of a body executing simple harmonic

motion, the velocity will be :
(a) Zero

(b) Minimum, but not zero
(¢) Maximum

(d) Infinite
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() NGOG §d

(F)  IH=A T
(@) 9= e S
®) SR g+l

Forces acting at any instant 7 in a body executing

forced oscillations are :
(@)  Restoring force
(b)  Damping force
(c)  External Periodic force
(d  All ofthe above
Q8. TR %A s 3wl I v § TRWM B9 & § e

T ERN
G
@) c+v
@ c-v

() B T F&T T wm B
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he speed of light i
The speed of light in a frame ' moving with velocity v

relative to a stationary frame s will b
ill be :

(@ ¢
(b) ctv
(c) c—v

(d)  Nothing can be said

aﬁﬁrwaﬁwﬁ&ﬂﬁmmﬂrmﬁ
qRafda & S § s&f® ¢

@) v<<c
@ v>>c

@ v=c

@ Vv B
c

Lorentz transformations change to Galilean
transformation when :
(@ v<<¢

(b) y>> C
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The total linear momentum of a system of 7 particles

~ relative to the centre of mass is :
(@)  never zero
(b)  always zero
(c) sometimes zero
(d) infinite
. @UE-d/Section-B
(73 st we )

(Short Answer Type Questions)
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Note : Attempt all short answer type questions.

Q.1. el #t SaHl & S HifvTa

Write a note on biography of Varahamihira.
Q2. (&) ¢ B & @ s 3?7 sqe e fRaw
What is radius of gyration? Write its unit.
(@) R [ = fp, T e S A o ¥

Prove that | — f;, where symbols have their

usual meanings.

Q3. R #INY B axe omadt AR B Tt AFH et
7 frad &@ ¢ a 98 oW B @ B SIHAgu
R R o g9 ¢ o~ Ry x W PR 9 S 2

Show that the total mechanical energy of a simple
harmonic oscillator always remains constant and it is

proportional to the square of the amplitude, but it does

not depend on time # and position X.

Q4. TRRE IT P SR THHT G~ HRTT
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A :

Note :

Q.1.

PHSC-

Deduce transformation relations of relativis‘[iQ

velocity.

AR A=i-j+2k @ B=3i+2j-k , T uq
HITT '

() 4B (i) AxB (i) AT B B 6= &
If2=f—j+21€ and§=3f+2}—l€,thenﬁnd:
(i) 4B (i) AxB (iii)angle between 4 and 3

| €gug-Y/Section-C

( e 99 )
( Descriptive Answer Type Questions )
o et & e A ~ [4x10=40)
Attempt all questions.

R T B % AT § T A B2 sEew W
e wERN R B R W=(Z—i)ﬁ T Vo
T T8 ¢ = Frdis B weag O ¥ @ A @
Aeqee F A e Ay [10]
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What is meant by gradient of a scalar function? Explain

. _ — 0
its physical significance. Prove that V¢ = (5% J” and

~

V¢ is always normal to the surface ¢= constant. Give

two examples of gradient of a scalar field.
HAYqr/OR

(&) Ude i IR B Rrwra gHET Wl I &
R N e R L
BT : - . [7]

V=V, +vlog, (—%)

STeT SRRl & qe o g

~ Explain the principle of rocket motion and
establish the following expression for the final

velocity acquired by the rocket :

"t
V=V +vlog | —2%
oY g"(M)

Where the symbols have their usual meanings.
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(3) cufsy @ o Gt 9@ F B F=—gradU
BT & fhar o gear 81 9er U Refast Sent
2l [3]

Show that a conservative force F is expressed

as F =—gradU, where U is the potential

energy.

Q2. TF TN URET Al Bl A 59 FATE I & A Qg
B A W HIfoQ T R HIPTT & deeet & 29 B
A P R A B ¥ Qe B G R
HHel % Rl @ e 27 - [10]

Establish the poiseuille's relation for the rate of flow
of liquid in a capillary tube of uniform area of cross-
section. Hence show that the distribution of velocity
in a capillary is parabolic.
HAYQT/OR
(&) W # D g ® A P R B B
SR I B TR SR B FHAT e

§ ogud, 37 M @ A PR Semel &
MRy & aRR 2 ¥ [7]
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Q3.

Why does a gas have two Elasticities? Show
that the ratio of adjabatic elasticity to the
isothermal elasticity of a perfect gas is equal

to the ratio of two specific heats of the gas.

T T W R arqel 27 437 + 4k
I xHEX SRR Brar 31 Ak grew A 1=0 W
FT H BT TR 37 45 + 74 JAx DS &,
W =5 FBUS G FO H HNY GAT ST Dol

[3]

A constant torque 27 +3 + 4k Newtonx meter
acts on a particle. If initially at =0, the angular
momentum of the particle is 37 45/ +7 k

Joule xsecond, calculate the angular

momentum of the particle at = 5 second.

STE # WG I aW qFSEE FE @ g
ot T T : [6]

Deduce an expression for the orbital velocity

and periode of revolution of a satellite.
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What is a geo-stationary satellite? Calculate it
| s
distance from the surface of earth. What ar
e

its uses?

Fgal/OR
Sraufead g alfer RFY Pad & TP [
Wmﬂmﬁmwmﬁ
g iferdl [7]

What is damped harmoni
the differential equation for this and find its

¢ Oscillator? Obtain

solution. .

de of a particle executing simple

ime period
d and

The amplitu
harmonic motion is 10 cm and its t
nd. Calculate maximum Spee

is 5 seco
cle.

maximum acceleration of parti

14 )



Q4. IFEN & gErm & ffire faera & 90 dfFEA
e @ g9 9emar 9 chaEH gnfe O 9
ThomE & e BAF B R QR saRer e

HifeTa| [10]

State the basic postulates of Einstein's special theory
of relativity and use them to obtain Loretz
transformations for the two frames in relative motion

~ with a constant velocity.
HAYqQr/OR

(a1) T9a & PR & ol §9AEY T 3Hd fg
I TN B TG BT FRT 5 TH 74T

B v HIRTT T T B R H gfte HT

| - [7]

Explain the meaning of time dilation and

establish the expression for it. Describe an

experiment in brief for its verification.

(3) 1.0 X T B FATI B GO AT 0.8C F

o @& B : [3]
() A ¥ R D E) S Tl
fepa=il A4 SITEEr?
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(i) g & T & fhae MR JgEE ame

A rod of length 1.0 m is moving with velocity

0.8C relative to a laboratory.

(i)  What length will be measured by the

observer of the laboratory?

(i)  What is the percentage contraction in

length of rod?
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