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Paper : PHYC1
( Mechanics and Properties of Matter )
Full Marks : 60 (80 for 2023' Batch)

Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jfor the questions

1. oo Papme Rl W Sewl Ak SRteat:  1x5=5

Choose the correct answer from the
following :

(@) A I @R
Central force is
(i) I8 / conservative
(i) SN / non-conservative
(iii) TEINS AT SR Ro!

Both conser(ative and non-
conservative

\
(iv) SRR RIIGBIRE T2
None of the above
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(2)

(b) SR FR-&FOFA G 0-5 . 2| Sy

(c)

(d)

26P/92

w237
(ST T8 TFAR = 101! N/mz)l

The cross-sectional area of a wire is

0-5 cm?. What will be the magnitude of
the force required to double the length
of the wire? (The Young’s modulus of -

the wire is 2x10!! N/m?).

() 10°> N

(i) 102 N

(i) 1010 N

(iv) &R @ﬂm\‘c‘b‘tai =

None of the above

B! 9% FIE T y = 10 sin (12t + 0-5)
wfat 2ffRY 1 7| SHM T Raie 3o

A simple harmonic motion is repre-

sented by y = 10 sin (12t + 0-5). The
amplitude of the SHM is
(i) 12 (i) 0-5
(iii) 10 (iv) 12z -
9o JRS @w Ta
An accelerated frame is
i) &9 / inertial

(i) S© / non-inertial ‘
(iii) 8" @Ol / Both of the above
(iv) IR RIFABIRE =]

None of the above

( Continued. )

Bt

2.

26P/92

t3)

(e) T Pre Jags WH! XA
The device used in Michelson-Morley
experiment is
() I @R/ plain grating
(i) =TS / power
(i) TORWI'MOIR / interferometer
(iv) S PIAIDIES 7=

None of the above

7S ARt RIS T8 Frml (R et <frsby)
Answer the following questions (any five) :
(a) THE T WF SRFEANA. W @ TR |

Define conservative force and non-
conservative force.

(b) T SIRS ATFR AW Sy F |

State the principle of conservation of
linear momentum.

fc) T iR [

What is time dilation?
93t/ Or
oy e R
What is length contraction? :
(d) RORTE TTC @ qF e T 7 B2

What are meant by non-inertial frame
of reference and fictitious force?

(e) SITvifrrorRMs Rer o sz & &2

What are the postulates of special
theory of relativity?

2x5=10
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3. (@)

(b)

(c)
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(4)

1t/ Or
wivifEeee o1 feT gare 159
What is mass energy equivalence in
relativity?

FRT S PR SR et F
Define amplitude resonance in forced
oscillations. >

T Toemglet A 3] | -3

Prove the work-energy theorem.

TR TS O AT TGO (T G
@ | RA we @w @7 IRT @

2+1+1=4
Define inertial and non-inertial frame of
reference with examples. Is earth an
inertial frame of reference? Give
reasons.

w4/ Or
SIRE SRS 3 4N T4 @ IE I
i sFH @ iR 2 A= 1+3=4

Define centre of mass. Prove that in the
absence of external force the velocity of
centre of mass remains constant.

@9 SRR ATHT FEIo @ 9 a9
Rl | 1+3=4

State and prove the conservation law of
angular momentum.

( Continued )

(d)

4, (a)

(b)
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(5)

oo ane 7 A% IF Tl (Pl SIF
A1 Fi | . 1+3=4
What is moment of inertia? State and
prove the perpendicular axis theorem.

R St R ) o6t smide 2o
TR OIF IS TAg 7-25x1010 N/m? wi%
11x1010 N/m? TR | SES e
4| : 1+2=3
Define Poisson’s ratio. The Young’s
modulus and bulk modulus of a
material are 7-25 x 101 N/m? and
11x1019 N/m? respectively. Calculate

its Poisson’s ratio.

@Bt RS PN T WER o= mR
AIZY T AR RERR T[0! 2l I 4
‘Derive Poiseuille’s formula for the rate

of flow of a liquid through a narrow
capillary tube.

43t / Or
BERA dAE S e o[Rg e faEt
wioar @Y 57 A TR AR @ZTT RIR
= e 2+1+1=4
Define streamline flow and turbulex}t
flow. What is critical velocity? What is

the value of Reynolds number for a
narrow tube?
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(6)

5. CIFIPR FIRF IS Bt IR IR @A AR
" YR SRR, SR 10

7.

26P/92

.Calculate the components of velocity and

acceleration. for a particle in spherical
coordinate system.

[t / Or

‘@ERT T e FRARR @ 57 @\keom R

@ k@7 YT Fote @t TR iR T dere

R s 401 2+3=5
' What are centrifugal force and Coriolis force?

Discuss the effect of Coriolis force due to
rotation of earth on the formation of cyclones.

%9e Y ofs 2 SHM 3 wedere ANTaeIbN

iy Sfereat , 2+5=7

What is simple harmonic motion? Obtain the
solution of the differential equation of SHM.

(a) NEFTRA-IRR AW AT WY TR KW
e ¥4 |

Discuss the Michelson—Morley experi-
ment and- its outcomes.

Y / Or

grifreerRie Rom sw® A ey IN
ARTE Y NPT Sfereatl (et
ARGE FNSPIZ, CiferamE Fge Raéq

=, @fem v << ¢ 5+2=7

26P/9
{ Continued ) /92

(7))

Derive Lorentz transformation equa-
tions using the principles of special
theory of relativity. Show that Lorentz
transformations. reduce to Galilean
4transformat10ns, when v<<c

) @«WWWWW
Sferear ) g

Derive the expression” for variation of
mass with velocity.

( Additional 20 marks for 2023 Batch )

8. (a) IFOR U SI T ﬁsv

What is the SI unit of coefficient of
viscosity?
(i) Radian
(i) Pascal
(i) Poiseuille
(iv) €°RT RIIBIRE T
" None-of the above

() Y-Af_?f m,AamQ'a

In the formula Y= AQKnK , the value of

Ais , +n
i) 1 i) 2
(iii) 3 . fiv) 6
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( 8)

9. (g WS A T REw we gOm fr!
ferdt | 2
State Newton’s Second and third law of
motion.

(b) TPE ST AF Wﬁa ST R Pl 2
Define stable equilibrium and unstable
equilibrium.

) 9-TER @I ™ P $7 <6 S

' ot : 2

What is non-inertial frame of reference?
G1ve one example.

10. (a) oS @ @Gl I/ W ﬂ%‘lﬁ? TH,

1
K=310* g's, I'tqR TEHA T AT I

® L @ @ 4
Show that the kinetic energy of rotation

of a body is, K =l-Io>2, where I is

moment of inertia of the body and o is
angular velocity.

(b) TS GF AR AT eI AR
) sgam 62 . 2i2=4
Défine damped and forced harmonic
oscillation. What is resonance?

c) SRS @O TR €oiTS @bt 5 Gt B

Write a short note on relativistic addi-
tion of velocities. :

* & Kk \
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