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Choose the correct airswer of the foUowing
questions

fa)

Which of the foUowing quantities
^ains invariant during Galilean
transformation?

(i) ̂
Position

(U) C4«r
Velocity
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( 2 )

(iU)

Acceleration

(iv)

Angular momentum

(b)

Which of the foUowing
conservative?

(i) ^

Gravitational force
(ii) ^

Frictional force
M (i) ̂  (ii)

Both (i) and (U)
M (i) (ii) ^

Neither fi) nor ̂ii;
(c) ̂  ^ ̂

Moment of force is called

angular momentum
(ii)

"foment of inertia
(Hi) ̂

torque

N ̂'W ̂ -8 iRJ,

None of the above
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( 3 )

(d) ^ F ^ ^

Which of the foUowing is the
relationship between a conservative
force F and potential energy V?

(i) F=VV

(ii) F=-VV

(Hi) F=-^Vdl

(iv) F=fvai

fe) ^
stCT?

Which of the foUowing remains constant
in Lorentz transformation?

(i) ^
Mass

(U) tPi^
Length

(Hi) *ri^
Energy

(iv) ^
None of the above
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i;

( 4 )

(f) jc = 0
'RI m ̂  ̂cfi 7}^
TO? ^

^^ich of the following equations
escribes the simple harmonic motion
0 a particle of mass m that starts at
Jc = 0?

(i) ■'c = ^cos(co£)
(u) J: = i4sin(cot)

H ^ = Asin(o£+Bcoscot

None of the above

Consider three <>„i,
Identical n, P^^^es A, b, C with
^^nsities Of radii. TheSifen bv n ^ spheres A, B and C are
Pc=fe„^her/'''24P/49y o nnd /c^ are thre®

(Con^
d)

( S )

constants and ris the distance from the
centre of the sphere. Which sphere has
the largest moment of inertia about an
axis through its centre?

(i) A

di} B

{Hi} C

(iv) ^
All three have equal moment of
inertia

(h) t?R ^ ̂
Young's modulus has the same unit as
that of

(i) m
pressure

(it)
moment of inertia

(Hi) ^
force

(iv)
angular momentum

24P/497
(Turn Over )



16)

2. ̂ cm ^ ̂ .

Answer the foUowing questions :

(a) ̂  GF? TO ?

What is an inertial frame?

2x8=16

(b)

State the work-energy theorem.

f

r^tiv%. special theoiy of

I)

State thp

^gular m of conservation of
momentum.

(Contint^^d)

( 7 )

Define bulk modulus and rigidity
modulus.

(g) 1^1 vfit i^<p<i-ic.yn
1^(7TO 1^?

Write down Poiseuille's equation. State
its significance.

(h) ^
What is length contraction?

— T rxi^ ̂flvsisi w X = 0 ̂

^  nf mass M and
Consider a thin wire j _ t
length L placed between x- on
If the mass/length X of the wire is pby X = foe. where fc is a constant, find Its
centre of mass.
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( 8 )

1% ?

Wl^t IS the difference between stable
and unstable equilibrium?

^ ^ I

moment of inertia of a thin
o  ength I, and mass M about an

npm through its centre in aperpendicular direction.

^ 1^ "SW JRI^I ̂  ,

Youne^*^ '"j relationship among

equation of simple
rec motion and find its solutions.
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Show that +1,

conservative forc^''°'''' ®e force is path independent.
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{ 9 )

^ I ^
Describe Michelson-Morley experiment
and its outcome.

WW/ Or

>|V|^c1ivo| W ̂
I

Discuss about mass-energy equivalence
and its importance.

5  2PfI^4 ^ time dilation "W i%?
'  «Ri ̂  ̂ ̂

:,ji^=Kei ̂  ̂ I (simultaneity)^ ̂
"<R°n^ 'I'™' ' 2+4+5-11

What is time dilation? Starting with Lorentz

time dilation. Explain relaUvity of
simultaneity.

6. ain4WC4B^=/c^+mV,4'^B,p.c.m

c^-n ̂  ^ I

prove that ^rr?c\ where £, P, c.
m denote relativistic energy, ^
momentum, speed of Ught in vacuum and
rest mass respectively.
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(  10 ) (  11 )

Or

\bii(^oiiHi
*p^i I

Discuss the concept of relativistic addition of
velocities.

7. ^
I  ̂

Show that the total energy of a particle
exhibiting simple hamonic motion is
constant.

^smr/ Or

(translation) ̂  ^ <WI
^ ?I^'ni?! 'SIW SRH^ ̂  I

Construct the ei^ressions for velocity and
acceleration for a motion involving both
translation and rotation.

★ ★★

8. (forced) CflspR ^
^IWIHI ■3, 1(.<P

4

resonance in the context of
lorced oscillations.

9. M^, J? ^

^ ca tgt, ^,
5+2=7

Compute the moment of inertia of a solid
cylinder of mass U and radius J? aKcylinder axis. Also compute itf !kinetic energy if the aninL LT
equal toco. frequency is
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