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The figures in the margin indicate full marks
for the questions

1. wofs fRAPEE 7[l B& Taqeor e Sfepear : 1x10=10

Choose the correct answer from the
following :

(@) &© 2PRA AdmAl AeeE % @O Sfe w9
FFCAl PRI Aqen 2]

All frames of reference moving with a

constant velocity with respect to an
initial frame are

(i) S 2FRa Sfena

inertial frames of reference
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(b)

()
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(2)

(fi) SIS 2Rs) By

non-inertial frames of reference
(i) oo el sy

accelerated frames of reference
(iv) TS =T ops) s

non-accelerated frames of reference

8
Ec| FW@%‘T@?V?{WWM
TF 7 R

W - - ‘- -
lncllof the following relations between

force F' and potential energy V is correct?

(i) 1_5=—gradv
(i) F=-divy
(i) Ig=—cuer
() F=-[vay

E 3t (P @Bt 39 sifevifes
A, (0@ IWHR
GOl ANE 2
If E is the kinetic e
the moment of jne
(i) 2E xp2
i 2E

(1)2
i) £
0]

rtia of the body is

(iv) 3E x @2

( Continued )

nergy of a body, then

(d)

(e)
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(3)

G S(@T L 9% 5% 11 T Tm
—

%:?. (5@ (IS SIRIT FKTHH 56!
t

=2

The relation between angular

—

momentum L and the torque T is
—

dL

Y~ _ 7. Then what is the condition for
dt

conservation of angular momentum?

() L=1 (i) L =0

=

(i) T=0 or () %=0
(iv) T =constant (#9%F)

e ~ffige oifeq 1 9B CR e @91 Jere
3’3 'S {9

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

(1) >0
Zero
(ii) 1D
maximum
(iii) >0 S oI Tere
midway between zero and maximum
(iv) GRAICE ARIET G2 ACTF

continuously changing
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(4)

(7 3 = orfige e {ER 1 w9 277, (o
[R /e 9

If t.he amplitude of a simple harmonic
oscillator is doubled, then its time period

() 72
will be doubled
(i) &9 TR S
will be half the previous value
(i) %49 71 Bk e
will be four times the previous value
(iv) 9% e

will remain same

(9) IHFRE TR FRG 2
The cause of fictitioug force is
(i) T T AR CIfSs Ty
physical inte
objects
(@) ¥R® Gz 2PTRe
YN TRy

acceleration

reference
Ompar; <
accelerating fragle T

(i) TB1 o7 e fem
Interaction between two forces

(iv) 3 emiear gy RS epigs opereq 4l

raction between two
AN oS PR

frame of

acceleration
of the f
reference Compareq frame ©
accelerating frame - £a 5
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() & T @R IR 37 LRI T oS m
S99 1 YO SoRS i 91 PR 79 29
Coriolis force acting on a particle of
mass m in a frame rotating with angular
velocity o is

(i) -mo@x7)
(i) —%m(a’) <7
(iii) —2m(dx7)

(iv) —%ma(a x7)

(i) S’ ePRal ATNCT S LR AT ICACH LA
Xx-PEg T SifS PR | S8 IT OF Y '-5rw]
i ol 91 (202 | I© U 3fit S 2Rl e
o] *RicFHa T W, O (R I
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

() e &=
contracted
(@) T R
elongated
(i) RaRés 2 AR
unchanged
(iv) &K< <GBre w2
None of the above
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(6)

() SR FIMR S e TRE A @R
FAOIT

Massless particle can have energy and
momentum when the particle

(i) ¢RI @ afe 97
moves with the speed of light

() CTRE @T0tF 97 3 @10 o I
moves with the speed very less tha}
the speed of light

(8) T rte @R o o T
MOves with the speed larger tha"”
the speed of light

(iv) Gt b
has zerq velocity
2, Bo1q z 0
RERBES foyer fia 0x10 2
An
SWer the followin e ione
(Q} Gﬁ%
@Wm wq ;ﬂﬁm
:T;: T e 2
at A
Explain 112 Galilean transforrﬂaf—10r1
) Y t&king an example-
5
at ;
24p i Work-ener gy theorem?
/49¢

!
( Conﬁ”ugd
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(7)

(c) TTel TR CSifed SIeeF AT |

State the physical significance of
moment of inertia.

(d) e F=ofF e & 382
What is damped vibration?
241 / Or
AV Sl T 8 2
What is sharpness of resonance?

(e) SRR 991 15 7 & 9% 2R T 5 24 ?

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

o241 / Or
R weere AeR SeAfs @[T Gl TR |
72
Cyclones are not found to occur on the
J equator. Why?
(N T SR e € =2
What is length contraction?

(g) Rom Sefreorm® SR & 2

What are the postulates of special theory
of relativity?

[T/ Or
SAFFFORITS S9-*f% Fgenel T fF 3o 2

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

(h) Twin paradox iy f 9
What is twin paradox?

1 Cﬁ?i\%mﬂqummqﬁ 1 TE B
WB,WWW’ 19 547 |

Show that the kinetic energy E of a body

rotating about an AN ;
moment of inertia, I,aXl FEeRaluof, its

() 9= *’fs &fs (s
o s 10 (SHM) sy e

Deduce the gj
g ifferential :
stmple harmonic motion (Sfi?\l/;)auon %

941 / Or

kinetic eHergy Of a

harmonj i
onic oscillator ig lmrzm2

7 while velq ity under Galilean
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4. TN @ WA 2 (RSA @ TR I FAR
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oy CoabcEe o (Siie fEfefE)a wemee 9ol 2o
2 R AR |

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

<1 ¢S] (STERE TE GO A ST Tool AE
e |

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

2<1 / Or
<51 GRTCAE el S 9Bl (ool pe PrRed RS

T AT o] NS [T 9 | 2+4=6

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

symmetry.

Y = 2n(L + o) SRIFC0! eifem 3541, (PR MAETCS
Fearl o R) |

Establish the relation Y =2n(l +o), where the
symbols have their usual meanings.

T (FF T (3 R GaART o712 e 4’2o
SRFITCH! 2AfSF 4 |

Establish Poiseuille’s equation for flow of a
liquid through a capillary tube.
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8. (& @ R “Rfigs M7 o1 (B wrewfie @l

oya? ~y? o v e 0y, (= e
e o ez |

}Slhow t}-1at fo.r a particle executing simple
armonic motion, the instantaneous velocity

b 2 2 .
is @ -
@ -y and instantaneous acceleration

et
18 07y, (symbols have their usya] meanings).

S35/ Or
T T 6T 41 B SR B
y= 1zsin(2£E+E)
10 4
/M y @fiz 5, ¢ orzes
(W) TR, (i5i) Wi vy

T, ) t=2-5 e @
R A 347 |

SICR | gfisy (i) <=[,
) t=1.25 @y
SIF (vi) t =5 sra®

The equation of mo

! ti .
€xecuting SHM ig given o o 4 iparticle

by
y=1zsin(322+g
10 4

here y is in o ;
: s
(i) amplitude, (i) e Scc0nd. Calculate

: re IR T R
() displacement WY, (i) initia) phase,

i at =1.
(v)  velocity atiiz o) ; 25  second,
(Vi) acceleration e o second and
o’
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9. Ry = -2m(ex3)—mo(@ x 7) SMe=eich afem =,
T'o By T T, & T FERoR GIRE @,
m S99 9 GBF @ v, 7 INON RS (9 | 6

Derive the relation

_[:4"0 =—2m(ax3)—nf,u(-ﬂgx?]

= -
where F\, is fictitious force, w angular velocity

of rotating é.j'zstem, v velocity of a particle of
“fhass m, 7 position vector of the particle.

%<1/ Or

(@) GRS X STES 2R A GBS T BT €S
P oREfrs @ oge I AR FEEE T
QI I | 3
Show that the total observed force on a
particle in a non-inertial frame is equal
to the sum of actual force and fictitious

force.

(b) SRSFE o[ R Reed S| 1 | 3
- Discuss the applications of Coriolis
force.

10. (a) VRFEA-NER ~RFR  FeAFerH  SCEvl

X970 | 2
Discuss the results of Michelson-Morley
experiment.
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(b) O ST AR Ry <69 |
Explain the term length contraction’.

11. (q) e S wore QPR SoRECET 1o 1 |

Derive an expression for relativistic
variation of masg with velocity.

(b) FCARFERITS  ©oparg ARRB RIS
R e |

- relativistic
Doppler effect.

% ok A
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