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PHYSICS
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( Mechanics )

Full Marks : 60 (80 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks

for the questions
1. Farenzm wa el AR Sfere : 1x5=5
Choose the correct answer from the
following :
(@) SIFHI ACCE FIFR WE PR ©F FION

(S2q Q@Fe 2

The vector sum of mass moments of a

system of particles about the centre of
mass is

(i) X / zero

(i) ¥ ¢ / positive

(iii) 4TIF / negative

(iv) fa 79 TR / Cannot be found
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(2)

(b) 3t e I A =S icafrs =, =@
FAFIHR eoqo femm =3

If the mechanical energy of a particle is

conserved, then the particle is acted
upon by a

(i) STHE I
non-conservative force
(i) THRE I

conservative force

() (R S
drag force

(iv) S/ OIS 7=/
None of the above

(c) P CATT COIIBT CAMETF GBI Yf GPIY 2o

The radius of gyration of a solid sphere
about the diameter is

0 Zr
(i) r.|=

(iv) r.|—

i) —r
(i7) 5
P25/464 ( Continued )
|

|_ i ;




(@)

(e)
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(3)

@A M e QIF AFE A% BN
IS 2

The ratio of Young’s modulus and bulk
modulus of a substance is

() 3(-o0)
(i) 3(L+0)
(iii) 3(L-20)
(iv) 3(1+20)
SHEPS e ey S[/FAS  ANPICO]

e e IETa

2
4 X 0 A R 36 0
dt> dt

R AT AT

The differential equation of a damped

harmonic oscillator is given by

2
di X ot ol 5 et A
al dt

Its time period is nearly
(i)
(i7)
(iii)

(iv)
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. Rare R Ter fom 2><6=121

Answer the following que'stions :

(@) TS P AN WE TGS PF YUAN Ters
of1{g7 fers |

Differentiate between inertial and non-
inertial frames of reference.

(b) THAR SHeR NG @RI | AFeq SI GFF
= 2

State the Newton’s law of viscosity. What
is the SI unit of viscosity?

(c) CRIF SIocIst ST SO TILF I F1 |

Briefly explain the principle of conserva-
tion of angular momentum.

(d) G4 @ B RGPS TS e @IS
IS SRS BN SCAB] SIS |

Show that the quality factor of a damped
harmonic oscillator is  inversely
proportional to the damping coefficient.

(e) AR SHFETOR SCofFFel 5 A
0

Briefly explain the relativity of
simultaneity of events.

() e @EFe SAm f$ 9 TR OAEeAT 1@
ARG 5% F2

What is resonance in a forced oscillator?

What is the necessary condition for its
occurrence?
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(6)

(b) e b6 AR 21 77 @b T A <O
AFPRIA Tferear | Spfie P O 6 (FITO

&

EEANE NoE O wed qelfd A (ool
COTTF B 999 511 41 | 3+3=6

Obtain an expression for the kinetic
energy of a body rolling on a plane
surface. Calculate the acceleration of a
solid sphere about its diameter rolling
down a plane inclined at angle 6 with the
horizontal surface.

5. (a) SIS SNgerel TR FN AF A=A
SI-G] F=oF Tferea | 5

Explain the mass-energy equivalence
and obtain the Einstein’s mass-energy
relation.

(b) SREIFS sFge oem 7 SR oFige
(SR NGRS SIS 96l APeEI
Sfere | 1+4=5
What is a damped harmonic oscillator?
Obtain an expression for the general

solution of a damped harmonic
oscillator.

(c) T SF SAS e TR AN & 62
M{&ql @@ M TR RO e e
A HARTET | 2+3=5
What are the Galilean transformation
equations in space and time? Show that

the law of conservation of energy is
invariant to Galilean transformation.
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fr AN
(d) {sA @
G:M
6K +2n
TS 0 (AR FHE TS, K 030z SIHeA
BT S 1) (R IFPTOR B | 6
Show that
3K -2n
(o) = e -
6K +2n

where o is the Poisson’s ratio, K is the
bulk modulus and n is the modulus of

rigidity.

(€) «F 9, TTg AF TRMAS 901 e peR
GV GO T 9B ColbT perses @ gfer A
347 1 6

Show that the torsional rigidity of a
hollow cylinder is greater than that of a
solid cylinder if both the cylinders have
same mass, density and length.

( Additional 20 marks for 2023 Batch )

6. (a) SIEAEEN ROW ACARFTORM T FPRCI0!
TCEY 91 | 2
State the postulates of Einstein’s special
theory of relativity.
(b) =3 TR oRIEIFeR ae foar | Rforee g
TG W Sl Aafee gFF {7 | 2

Write down the Hooke’s law of elasticity.
Give the dimension and SI unit of
modulus of elasticity.
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7. (@)

(b)

(c)
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B A8

ofgfer ST frel | 7N @b wfes Sefe
Wy O o'FRE A1 (@5 Req a@ e A
3901

Write the Poiseuille’s equation. Draw
and explain the profile or the veloglty
distribution curve of the advancing

liquid through a tube.

@A T IR oRPE Sfered |
ST @ FHA <O iEm @ afS e

(R I 9 PF A | SRRl

Obtain relativistic formula for the
addition of velocities. Show that a
photon moving with a velocity of light is
an absolute constant.

e e oAfe WA [F2 A oFfigE (e
YRS P ANFINCo! T F91 S AN

What is simple harmonic motion? Derive
a general differential equation of motion
of a simple harmonic oscillator and
obtain its solutions.

a9 I -9);=§+%, T Y (AR WS

n
QNF, K (N2 T QIF HF 1 (R
FloTOF BT |
Prove that it i, where Y is the
NE IS

Young’s modulus, K is the bulk modulus
and m is the modulus of rigidity.
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