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The figures in the margin indicate full marks
for the questions

1. ̂ 5^ ^ ; 1x10=10

Choose the correct answer from the
following :

(a) W5 ^ ̂

All frames of reference moving with a

constant velocity with respect to an
initial frame are

(i)

inertial frames of reference
I
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( 2 )

(U) at#

non-inertial frames of reference

(Hi) gen^

accelerated frames of reference
(iv) (?11RRI JPI\5I a=IT^

non-accelerated frames of reference

(b)

?

Which of the following relations between
force F and potential energy V is correct?
(i) F=-gradV

(ri) F=-divV

(Hi) F=-curlV

(iv) F=-/vdV

If B is the kinetic en<='rmr „ i_ t

(mj I
0)

(iv) 3Bx(i)^
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(Continued)

( 3 )

(d) L ̂  ̂ "sn^ "TOi

— =t. cm (M^
dt

#?

The relation between angular

momentum L and the torque t is

— = T. Then what is the condition for
dt

conservation of angular momentum?

(i) L = x (U) L=0

dL
(Hi) ^ = 0 or pi) — = 0

(iv) ~x = constant

The velocity of a particle executing SHM
is minimum at a point where
displacement is

(i) ̂
zero

(ii) ̂
maximum

(Hi)

midway between zero and maximum

(iv) W

continuously changing
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(f)

( 4 )

^PlTWI^T

If the amplitude of a simple harmonic
oscillator is doubled, then its time period

(i)

will be doubled

(ii)

will be half the previous value
(Hi) ^ >®cf

wUl be four times the previous value
(iv) ̂  snf^

will remain same

(g) ^c|

The cause of fictitious force is

S^ctf between two

refCTence°"comnar'?®accelerating fra^e®^ ^
(tii) ̂  ̂  5;|i^

tetion between two forces

reference ^ frame of
®<=celerating fr^^^^'' ^ ^
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( 5 )

(h) m C#tf^ ^ 21^^ 21=IT^ ^sfSrs m
-^cn ^ <pR^*Pii>

Coriolis force acting on a particle of
mass m in a frame rotating with angular
velocity S is
(i) -m3{3xr)
.... 1
(ii) —m((0xr)

2

(Hi) -2m(3x7)

(iv) -imSlSxr)
2

(i) s' £R^9f s 2f=nft

S' frame of reference moves along the
positive x-direction with reference to
frame of reference S. A rod is placed
along y'-axis in S'. If the rod is observed
from the S frame, then it appears

(i)

contracted

(U)

elongated

(Hi) ^

unchanged

(iv)

None of the above
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(j)

( 6 )

^

Massless particle can have energy and
momentum when the particle

(i)

moves with the speed of light

nioves with the speed very less than
the speed of light

n^oves with the speed larger than
the speed ofUght

(iv) c^5| ipj
has zero velocity

the following questions :

^at ,•
^^laiti it K transform^

^  y taking an exampt®-

^  ̂vorU
^'^P/496 ^-energy theorem?

L

2^10=
40

tion^

(Cor^^
j>

{ 7 )

(c) oolFa*P '^INH I

State the physical significance
moment of inertia.

of

(d) TO t% "^ ?
What is damped vibration?

/ Or

TO! 1% ?

What is sharpness of resonance?

(e) ^ ? 1% "SJH "5^ ?
What is Coriolis force? Under what
condition is it maximum?

WW / Or

OTtl -TRR 1

%?

Cyclones are not found to occur on the
equator. Why?

(f)

What is length contraction?

What are the postulates of special theory
of relativity?

Or

>lij>^<yijva| illct t% ?

What is mass-energy equivalence in
relativity?
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( 8 )

(h) Twin paradox 1% ?

What is twin paradox?

(i) .ijTSH ̂  'TIC'CT ̂  TO ̂
E, %|<} 'Sf^vsi I

Show that fte kinetic energy £ of a body
t ^ of itsmoment of inertia, J.

W ^ ^ (SHM)^ ̂ 5j^TO%
TO t

^impirhaS^ differential equation ofimpie harmonic motion (SHM).
^TO/Or

1^2^2
2

^ ̂  Tn CtITO^

Show that the
h«T^ • kinehc energy of aharmomc oscillator is imr^co^
where m iq ^
r is the amplitude oTfte ̂  ̂ -n oscillator,
IS the angular frenn oscillator and co

^^^^^ency of the oscillator.

Q, ^ I 5Show that length ,
acceleration are invarii""". '^'^'o^ce) and
transformation while '^oder Galilean

24P/496 ^'°«tyts not invariant.
( Continued )

( 9 )

4. ■^=1^ ^ -sirCT 1% ?
a^TO

STO fiR I 5
What is conservative force? Show that
conservative force can be expressed as a
negative gradient of scalar potential function
(i.e., potential energy).

5. ^ Wi
1  ̂

Determine the moment of inertia of a solid
sphere about a diameter of the sphere.

WW/ Or

tifSr (?FTCTO1 fS\
I  2+4=6

Determine the moment of inertia of a hollow
cylinder and a solid cylinder about the axis of
symmetry.

6. y = 2q(l + a)Ti^1^=I^2ll^TO,
I  5

Establish the relation Y - 2q(l + a), where the
symbols have their usual meanings.

7. liivSM ^ CW
2fl^^ "TO 1 5

Establish Poiseuille's equation for flow of a
liquid through a capillary tube.
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(  10 )

8. g wr c^9f

to-\/a co^y, (fb^>iy^>jMlb<l
sm

Show that for a particle executing simple
armoni^otion, the instantaneous velocity

IS coVa -iy2 instantaneous acceleration
IS 0) y, (symbols have their usual meanings).

W^/Or

y = 12sinf2ZE^ + l
UO 4,

! M t -2-5 C5J^i53\s / ■,

The equation of motion of
executing SHM is given by

i/ = 12sinf2lLf . ^
UO 4

a particle

y is in cm, f is
amplitude, (U) fremi Calculate

displaeemlm ^ :r'';M velocity ^t f = o ir second,
M acceleration at t - c; ^ ^ ®®cond and

24P/496 second.
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(  11 )

9. Fq =-27n(mx v)-7rao(mx7)7]^t^=ti^

m  ̂®tT V, "r I 6

Derive the relation

Fq =-2m(Mxy)-7r^(3x7)

where Fq is fictitious force, 3 angular velocity
of rotating system, 3 velocity of a particle of

" mass m, 7 position vector of the particle.

m^/Or

(a) (71 SPIn'! 214# "^41

C4t9pp5H I ^
Show that the total observed force on a
particle in a non-inerti£il frame is equal
to the sum of actual force and fictitious
force.

(b) W mm ^IWlbdl I 3
Discuss the applications of Coriolis
force.

10, (a)
^1 2

Discuss the results of Michelson-Morley
experiment.
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(  12 )

(b) bpift smnzSl ■^IPdl 3
Explain the term length contraction'.

11. (a) ^ ^ I 4

m55r ^
orppler^ffe^""®®®'"" ^^elativistic

★★★
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