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Jor the questions
. Parem vw bewh AR SfRe : 1x5=5
Choose the correct answer from the
following :
(a) ST ST PR B IBR w TAOR
(ST @IFA TA

The vector sum of mass moments of a

system of particles about the centre of
mass is

(i) 7 / zero .
(i) ¥¥® / positive
(i) 4MEF / negative
(iv) fafa 3R (AR / Cannot be found
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(2)

() I A FRE AT R AEfre 7|, ==
IAPOR e foFm =

If the mechanical energy of a particle is
conserved, then the particle is acted
upon by a

(i) S =
non-conservative force

(i) IFEE @

conservative force

(i) 8% I -
drag force

(iv) &R b1 T
None of the above

-~

() TP TR BT CATF BT oo TP T

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

) =r

L@ or

(iv) r.|—
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(3) .

(d) N ML T QNT TF A BNRA
TS X '

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

) 3(-a)
i) 3Ql+o) = -
(i) 3(1-20)
(iv) 3(1+20)
(e) SIS {78 PR SIS FRTIH!
XA fom txm

2
47X L 0.4% 136x=0
at? dt

T AR 2

The differential equation of a damped
harmonic oscillator is given by

2
47X 0.4% 365 =0
dt? dt

Its time period is nearly
(i)

(@
()

iv)

Nja oa wia Hja
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2. e IR eI o 2x6=12

Answer the following questions :

(a) &C PR ATEG AT XS P AMAR TS
N3 foran | '

Differentiate between inertial and non-
inertial frames of reference.

(b) AEHR rmeR ANl (|l EFeR SI 9T
=2 -

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

(¢) T afSs wTmeR ! T9LF T 741 1

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

@) IS @ B AT TR R @S
FRE SN BRI G0 SIS |

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

fe) *RBAR SFATOR SEAFFEFel TRF T
¥
Briefly explain the relativity of
simultaneity of events.

() THE oS SN 7 WR RGBT I
ATEAT 56 B2

What is resonance in a forced oscillator?
What is the necessary condition for its
occurrence?
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3. (@

(b)

4. (a)
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(S)

S RS 911 IR W BR IR
ST UAEE (53S9 IR @B AIrEI

Sfere |
. . 142=3

Define centre of mass. Obtain an
expression for the position vector of the
centre of mass for a system of particles.

7 e[/ Or
THINE 35 7 TR Beomchr ST TN
KAl 1+2=3

What are conservative forces? Briefly
explain the work-energy theorem.

S @ F =(y? - x3)i +2xgf 0 Bl
THNA % | 3
Show that the force 1-5" = (y? —xz)f +2xg}

" is a conservative force.

(ST @ CFRFR M IR IPR Rea
wwa’a%m%

4
Show that the moment of inertia of
a éspherical shell about its diameter
is = MR?,
3 <
%1/ Or
EG TP RS o TI®T S I

PR AFPRIN Bferean | 2+2=4

On the basis of Lorentz transformation,
derive the expressions for length
contraction and time dilation.
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(b)) IS @S R W I} GO AR AT B

8. (g

(b)

(c)
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SREPRI Bfear | gl PR O 60 @IS
Al MeS GOR TAta IR @RI CAN
CNETE O TR I 91 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. -

WWWWWWW

SR o Bt | 5

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

'wﬁsﬂmmﬁ?mﬁsm

G AMRT TNYER @B SRR
Bfersan 1+4=5

What is a damped harmonic oscillator?
Obtain an expression for the general
solution of a damped harmonic
oscillator.

A WF S oy wemes e R /2
oA 1 IR Siama st oty werew
IR FARTET | 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.

( Continued )
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(7))

(d) @S A
: _3K -2
T 6K +27
n’vs c TR WHR.SPIS, K "] RS
@m@wnmw BT |
Show that
_3K-2n
T 6K +2n

where o is the Poisson’s ratio, K is the
bulk modulus and 7 is the modulus of

rigidity.

() «F 3, g oF URFR @1 e peR
GR FOR T <1 ¢ANbr perets Q@R Ifer e
1

Show that the torsional ng1d1ty 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) Wmaﬁmwm@ﬂmw%m

a0
- State the postulates of Einstein’s special
theory of relativity. :
(b) TR EfSTrrroR Sad o | RR¥weR g
TG SI Efoe @ F a1

' Write down the Hooke’s law of elasuc1ty
Give the dimension and SI unit of
modulus of elasticity.

L d
-
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(c) *mEPR SN forgr | 99 OR wfRace wsEf
o OIed A% A @9 o 3@ il W
01 2

Write the Poiseuille’s equation. Draw
and explain the profile or the velocity
distribution curve of the advancing
liquid through a tube.

7. (@) QA TfFe IR aIrAf e |
Cr3sq @ FHT @B e @ A IRE
(N I 2T FF F | 3+1=4
Obtain relativistic formula for the
addition of velocities. Show that a

photon moving with a velocity of light is
‘an absolute constant.

(b) S /e S WA [F? W& S e
SR SgFe Aol Ry 3 WF Sew
1 ~ 1+4=5
What is simple harmonic motion? Derive
a general differential equation of motion

of a simple harmonic oscillator and
obtain its solutions. .

@ s a2=3+1 voy ux ws
Y n K

ww,xmwwwwnm
FITOR BNT | 5

Prove that 9 =§+—1-, where Y is the
Y K

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

* % %k
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