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The figures in the margin indicate full marks
for the questions

1. woe fEapH °[l ww el AR Sfedr :  1x10=10
Choose the correct answer from the
following :

(a) &S 2PRe AU dAeieE B @i Afe 4
SHCE] ePReT AT 23

All frames of reference moving with a

constant velocity with respect to an
initial frame are

(i) TS 2RE T

inertial frames of reference
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(c)
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(2)

(ii) ST oAl Aetren

non-inertial frames of reference

(i) BT 2pRaT el

accelerated frames of reference

(iv) IS IR 259 At
non-accelerated frames of reference

¥ .

I F 9e RS VI To[ oo/ @rhl wwm

89 ? _ .

Which of the following relations between
= .

force F' and potential energy V is correct?

() F =—gradV
(i) F =-divV

(i) F =—curlV
() F=-[vdv

E I @I @bl 379 e =0, o IwoR
OO AP 27

If E is the kinetic energy of a body, then
the moment of inertia of the body is
() 2E xo>
R YR
fii) =
(1)2
(i) —

()]
(iv) 3E x 0?2
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...)

[d) Fffe SI@T L 9% 56 T3 IR EE
.-.}
%:?. O@ (T SIRN TAHN TS0
fe2

The relation between angular

= =+ .
momentum L and the torque 7 1s
=3

%L? = 7. Then what is the condition for

conservation of angular momentum?

() L=7 (i) L =0

i) = =0 or @) %L? -0
(iv) T =constant (F<<)

(e) e “Rfige e 1 GoR R R @51 Jored
2’3 'S Y9
The velocity of a particle executing SHM
is minimum at a point where
displacement is

(i) "
Zero
(ii) RS
maximum
(iii) 0 S SAf{e TS
midway between zero and maximum
(iv) IR ARG (2 AT
continuously changing
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(4)

() T RE /e @R [RER 189 31 Y, (503
[N EFE 27
If the amplitude of a simple harmonic
oscillator is doubled, then its time period

(i) 789
will be doubled
(i) *{T TR Sl
will be half the previous value
(iii) &3 T O 89
will be four times the previous value
(iv) 93 A

will remain same

(g) IR @€ IRA e

The cause of fictitious force is

(i) To1 I ed cofee feE

physical interaction between two

objects
(i) SRS GeZa @R AT PO RS
CRIGIE G

acceleration of the frame of
reference compared to a non-
accelerating frame

(it)) $B1 Io e few
interaction between two forces

(iv) SR® 2750 ZAT TS 2PiRs AT G
acceleration of the frame of

reference compared to an
accelerating frame

( Continued )

(S)

() & @ Qo IR 2F ePRel AT e m

S99 91 GO @oRS e 91 FREferd 991 29
Coriolis force acting on a particle of
mass m in a frame rotating with angular
velocity o is

() -mo@x7)

(i) ——m@x7)

2
(i) -2m(@x7)

(iv) —%m‘cﬁ(fa’x?}

(i) S’ 2PRel YTCOT S 2RI A AT FIAS
x4 TR oif SRR | S'S T GUF Y-S54
e Tl 41 0202 | I© O It S 2PRA ST
] AATHT T W, (9@ (1 IQ
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
() oS ==
contracted

(i) TE 2=
elongated

(i) SefREfee ¢ Afed
unchanged

(iv) ‘8°[{F 918 T
None of the above
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() SR IR @A A IRE AE@ @SN
FANCOE

Massless particle can have energy and
momentum when the particle

(i) R @S S I
moves with the speed of light

(ii) CTRTT @TO(F T2 T @M M I
= moves with the speed very less than
= the speed of light

]!

(iii) CTZR @ATSF Q@R @TS S I
moves with the speed larger than
the speed of light

(iv) G D

has zero velocity

2. SO PR Ted f 2x10=20
Answer the following questions :

(@) cifefere Gesatm T 2 Tiag WOiE
W TR 391 |

What 1is Galilean transformation?
Explain it by taking an example.

(b) IR-fE oo A [ 2

What is work-energy theorem?
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(c)

(@)

(e)

(9)
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(7)

TEOl gHFS CSifes wikeR I |
State the physical significance of
moment of inertia.
SRASS F=9 e & &1 2
What is damped vibration?
%41 / Or
S Ol e 5 2

What is sharpness of resonance?

IR’ 751 2 3 Sagre e qW Af[0 =0 2

What is Coriolis force? Under what
condition is it maximum?

%9 / Or

R weere gAleR Sedfe @@l o1 AR |
528

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

Crdy STECPTo Ao 6 @0 2

What is length contraction?

Ren Srefreorme fern & &2

What are the postulates of special theory
of relativity?

%eq1 / Or
HREFeRITS $9-*1f& Sagerel M & 3@ 2

What is mass-energy equivalence in
relativity?
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(h) Twin paradox T {2
What is twin paradox?

() RS A GOF FF MACE Y[ 1 T8 GBR
sfofe B, TR wvel amg, I3 94 |

Show that the kinetic energy E of a body
rotating about an axis is half of its
moment of inertia, L

() @ “rfige e (SHM)Y S<<Faay R4
Afe®r 741 |

== Deduce the differential equation of
= simple harmonic motion (SHM).

41 / Or
(ST @ “HgS R oIS *fE %mr2m2

’S m (2R (IEFd 4
r (2R (<4 B[

HF o (R W@EFd (I S |

Show that the kinetic energy of a
harmonic oscillator is %rnrzoo2

w%lere m is the mass of the oscillator,
r is the amplitude of the oscillator and o
is the angular frequency of the oscillator.

3. (e @ O (%) ST RN Cferer Geeweta

e 320 SRy =7 8 @9 753 | 5

Show that Ilength (or distance) and
acceleration are invariant under Galilean
transformation while velocity is not invariant.
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TR =1 AT 2 (e @ THANe 7. N
o B T (T fEfenfe)q g aaeer o
AP S AT |

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

<O CAIBT (SIEd 2R ST P AT Toel S
Tfene |

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

=41 / Or
GO GEFRART P8l WF @Ol (5161 pe PrRed IS

T AR GO IS W 41 | 2+4=6

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

symmetry.
Y =2n(1 + o) AANFIICH 2w 41, (P2 AETS

el S qERR) |

Establish the relation Y =211 + o), where the
symbols have their usual meanings.

T (R TR ¢4 R g 21 PR e
ARFCH! AT 91 |

Establish Poiseuille’s equation for flow of a
liquid through a capillary tube.

( Turn Over )



(10 )

8. (TS @ [{E R ST I GOR QICHIT @9
6

oya? -y? ¥ OFAF W9 02y, (B T

oY 2 FRR) |

Show that for a particle executing simple

harmonic motion, the instantaneous velocity
2 and instantaneous acceleration

is wya? -y
is w2y, (symbols have their usual meanings).

%341/ Or

e oifige SIfeT Fe1 YOI I 24
2mt n]

=12sin| —+—
< (10 4
e y @:fis §, t oee Rl 9 (1) [Em,
(ii) IS, (i) Bt P, (iv) t=1-25 GPYS
q, (v) t =25 (BERPYS Q@5 AF (vi) t =5 BLFIS
{99 ST <41 | 6
The equation of motion of a particle
executing SHM is given by
y=12sin[2—n—r~+ﬁ)
10 4
here y is in cm, t is in second. Calculate
(i) amplitude, (i) frequency, (iii) initial phase,
(iv) displacement at ¢=1-25 second,
at t=2-5 second and

(v) velocity
(vi) acceleration at t = S second.
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TS Fy FEAT 39, 0 FIHEH FIROR (@lfe @,
m S 9 BR QT U, 7 IR TR (S |

( Continued )

(11 )

—2m (0 X V) — mo (@ x ) FRFIICH! 2ifoF] I,

6

Derive the relation
=
Fo =—-2m(® X 1) — mo (@ X 7)
—5
where F\, is fictitious force, ® angular velocity
of rotating system, v velocity of a particle of

“mass m, 7 position vector of the particle.
91/ Or

(@) ST (X ST 25l TN GBIS 4 bl SRS
P ARERFS @ o A I IEFE I

ISP S |
Show that the total observed force on a
particle in a non-inertial frame is equal

to.the sum of actual force and fictitious
3

3

force.
(b) IRXRH WA AR R S 741 |

Discuss the applications of Coriolis

force.
10. (@) VIEA-TEA RFE  FeAFePHR Sl
<91 | 2
Discuss the results of Michelson-Morley
experiment. ;
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(b) 7 FCFBR AR 5] 0 | 3

Explain the term ‘length contraction’.

11. (a) SRS SQ 509 @ FARCH! A 41 | 4

Derive an expression for relativistic
variation of mass with velocity.

(b) SCHFFORMS ©2FR  ARAR  ARPRIFICO! |
R Sfeear | 3

Write an expression for relativistic
Doppler effect.

% H K
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