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2023
( December )

PHYSICS
~ ( Minor )
Paper : MINPHY1
( Mechanics )

Full Marks : 80 _
Pass Marks : 24

Time : 3-hours

The figures in the margin indicate full marks

for the questions
1. e srp ve Teh Ak Sear : 1x8=8
Choose the correct answer of the following

questions :

(a) TR WO AR AR FoNSIIS SR T 7
Which of the following quantities
remains invariant during Galilean
transformation?

(i) T
Position

(i) Q%
Velocity

24P/497 ( Turm Over )



(2)

(iii) TR

Acceleration

(iv) T s3I
Angular momentum

() Fare EWRY I ATHT 2

Which of the following forces is

conservative?
= () ™
- - Gravitational force
| (i) T 3= |

Frictional force

(i) () S (i) TEARY
~ Both (jand (i
() ()= (i) Req T

Neither (i} nor (ii)

¢ TTHAFT @R W
Moment of force is called

() P R
.angular momentum

(i) wwel T
" moment of inertia
(iii) 56
torque '
(iv) €R7 Gbrs =W

None of the above
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(3)

(d) a5 wTHRNT @ F a7 e V7 TER
ToThl o (PICH! ARTICT 2T I ?
i the

Which of the following is
relationship between a conservative

force I_") and potential energy V ?

fe) ARG TR Fioe @ERG I s 3

qPCF ?
Which of the following remains constant

in Lorentz transformatjon?

(i) =
Mass
(ii) o6
Length
(i) *fe
Energy
(iv) SR Br8 W

None of the above
( Turn Over)
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(4)

) Fare @We TNewT x=0 4R/RT ST
Rl m &q I R [ /S T I
IE?

Which of the following equations
describes the simple harmonic motion
of a particle of mass m that starts at
x=0?

(i) x=Acos(wt)

(ii) x = Asin(wt)

(iii} x = Asin wt+ Bcoswt
 (iv) SR IS T

None of the above

(g GF ] IF Iy BAS o A, B, (3
TR Pas Pp SIF pc TAHA py =kgt,
pp =kpr™ W pc =kc; VO ky, kp, k¢
oAb 29 WF r (PRI FET R [F

CIICE! (MO EBO TR T ((PF TR
HREFT T AF ACAH) WA 72

Consider three spheres A, B, C with
identical masses and radii. The
densities of the spheres A, B and C are
given by py =kur, pg=kgr! and
pc =k, where k,, kg and k¢ are three
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(5]

constants and r is the distance from the
centre of the sphere. Which sphere has
the largest moment of inertia about an
axis through its centre?

i) A
(i) B
(iii) C
(iv) PR cTem wwer TWe T TR

All three have équal moment of
inertia

(h) T BN 933 e @FFo AR S
@I ? ‘

Young’s modulus has the same unit as
that of

(i) oot
pressure

(i) ST QP
moment of inertia

(ifi) 3
force

(iv) 9T @

angular momentum
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(6)

2. o= émzﬁ%w Taq forn - 2x8=16

Answer the following questions :

(@) &% G e 132
What is an inertial frame?

(b) IR oI Tewy M|

 State the work-energy theorem.

() SARRoRMa Rom oed Siercezs o

State the postulates of special theory of
relativity.

(d) SRS (damped) =1 SRS (forced)
e I 9

What are damped and forced
oscillations?

(e) FNT SRR FAH Moo ACHr Fran1

State the principle of conservation of
angular momentum.
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(7))

(H TS ST F IR BN A a1

Define bulk modulus and rigidity
modulus.

(o) RS R Pl €% TR
fRemg &2

Write down Poiseuille’s equation. State
its significance.

(h). O eI 2
What is length contraction?

3. (a) MSR IF L ¥ 9GO0 “iree] 9 x =0 9F
- x=L3 TwS I Cr ) I SREER o1/ 00,
AITA A=kx T (I’ k b1 #79), SRR
ST TS T

Consider a thin wire of mass M and
length L placed between x =0 and x=L.
If the mass/length A of the wire is given
by A = kx, where k is a constant, find its
centre of mass.
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(8)

(b) F3 9% SR AR o1 B2 3

What is the difference between stable
and unstable equilibrium?

fc) L 076 o1F M SR o R 99 (571 TS
o7y fee R A T ICCF WS T
= Ay w=y 3

S Compute the moment of inertia of a thin
-~ rod of length'L and mass M about an
axis passing through .its centre in a
perpendicular direction.

4. (a) TR GTT, THSA LIT IF IVRS QNDT
WS FAoRECH! o S oI T4 4

State and prove the relationship among
Young’s modulus, bulk modulus and
modulus of rigidity.

(b) T /S AR FNEITH A3 IR YR
M _ 4

Construct the equation of simple
harmonic motion and find its solutions.

(c) CTYSA U b1 FTHINe Io4 W AN IR T
A GRS ST WA | 4

Show that the work done by a
conservative force is path independent.
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(9)

(d) CFOT-TCeAT R AF O Feq@eprR Il

901

Describe Michelson-Morley experiment

and its outcome.

oA/ Or

wRE TgEwel WF WR &FY  TE

SIS ¥

Discuss about mass-energy equivalence

and its importance.

5. EX #PTRY A time dilation W 7 #'TAE
FARIR *[l TS IR TR PIRRF IS &S
ARNTIADT o0 T FHAFO!  (simultaneity) -

Wﬂﬁ@mﬁm«mwwy

2+4+5=11

What is time dilation? Starting with Lorentz
transformation, construct the equation for
time dilation. Explain relativity of

simultaneity.

6. 2113 A E2=p?c?+m?c*, ¥SE, pcm
TR e AR5, SeefFe ST, TS CIrRSd

QT % 1 TR 1|

Prove that E? -p ¢ +m3c* , where E; p, ¢,

m denote relativistic energy,

relativistic

momentum, speed of light in vacuum and

rest mass respectively.

24P/497

( Turn Over)



|
(10 ) |
|
|
|
\

(11)
41/ Or
%/ O
@R ORART AR YRIOR ReE e /o
hal | * YA (translation) SIF Y TAGIR WS 0 4
Discuss the concept of relativistic addition of 3 i B AT AN RN AE IR LIRS A 7
velocities. Construct the expressions for velocity and
) acceleration for a motion involving both
7. (RS @ 799 RS ofS Apfa 31 9B IR P S ; translation and rotation.
&9 ' 4
Show that the total energy of a particle | o * ok ok
exhibiting simple harmonic motion is '
constant.

8. @IS (forced) CIFMR =PRAS SRR FeoRd o
HICE 7 | 4 -

Discuss about resonance in the context of
forced oscillations.

9. M SR, R AP o1 Cobr (e =) fofrera
[ AN GOl ST T T4 | 3 (Ffde TR

TN o T, DReRGR JHam sfeifee fds w1
5+2=7

- Compute the moment of inertia of a solid
cylinder of mass M and radius R about the
cylinder axis. Also compute its rotational
kinetic energy if the angular frequency is
equal to w.
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