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1. Wﬁmmwmmqﬁm 1x6=6

Choose the correct answer . from the
following :
(a) 6T Ifa oo s AAFA T

Newton's law of motion is represented by
a differential equation which is of

(i) AW FW
first-order
(i) B TR

second-order
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(c)

(2)

(iii) 2= R
second-degree

(iv) @ =, il k&

second-order, second-degree
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Two bodies of masses m and 4m are
moving with equal kinetic energies. The
ratio of their linear momenta is

) 1:2
(i) 1:4
(i) 4:1
fiv) 1:1
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(3)

(d) =t wre Rgfs
Stress and strain are
(i TWEI T T NPT
directly proportional according to
Young’s law

(i) TR @ TS JAPIT
inversely proportional according to
Hooke’s law
(iii) =T @ WS WA
directly proportional accordmg to
Hooke’s law
(iv) €] v T
None of the above
fe) TR JfA @ WS W I™ P
ReFs T ofiema IEE 3o 3
A = 1
According to Keplers law of planetary »
motion, the square of the period of

revolution of a planet round the sun is
proportional to

i) R (i) R?
(i) R® (iv) %
'S R T TogEH T S TG

where R is semimajor axis of elliptical
orbit.
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(4)

(H @ TR A EigE AT TR ™R
y=23in[%t+¢], DA A® T T (39

y C'iﬁ.'\'o' HIR)
The maximum acceleration of a particle

executing SHM y =2sin [%t + ¢], where y

is in cm is
. T
(i) 5 cm/s>

var2
(ii) %cm/sz

(iii) % cm/s?

1t2

. 2
(iv) vy cm/s
2. oS i eppryed Sew A : 2%6=12

Answer the following questions :

(a) AT SEA IR TG Pl &=
01 2
State and explain the law of
conservation of angular momentum.

(b) A @, I B BeEeR oMy orwbae
TS (0) I TF —1 AF0-5 T TS AT | 2
Show that the value of Poisson’s ratio (o)

of an elastic material varies from -1 tg
0-5.
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(5)

() R W N FT A 91F B T I, 29 T

@ (AxB)?2 =A2B?-(A-B)? 9
--)

For any two vectors Z and B, prove that
=Y 2n2 (7.2
(AxB)? =A%B?2 -(A-B)%.

(d) Rrfas’sm a1 gl Y WA /2
eRel 7 . 1+1=2

What are geosynchronous orbits? What
is weightlessness?

(e) SBITRA Row wesifrrorT a1 TR
TrEd 0 2

State the postulates of Einstein’s special
" ‘theory of relativity.

() B F=i+5]+7k 3= @01 9 e RF
N FINGF S=6{+9k TR IR,
whE 7 I R TI? 9
A force F =1 +5] + 7k acting on a particle
displaces it through S =6i+9%k
Calculate the work done.
3. oEFA AR T T (R N G) - 3x2=6

Solve the differential equations (any two) :
dy, 6 2
+2y=12
(@) x—- xy s
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(6)

dy x2+y?
{b) _y=__y—
dx 2xy
oY
(c) (x+2y+l)a-x+2y+4

4. (o) WC T TEG PRI G WA ¥ 2R
Srrzae f ) 2+1=3

What are inertial and non-inertial
frames of reference? Give examples of
each.

(b) 50 AW Sq BN DB ®ITS 400 . @R
IHA oI B TWRI TN @RS O S
ees 100 f. 291 IR TeEE néce
#Aora Ram I IR 2 3

A 50 gm bullet is fired at a velocity of
400 m/s. After passing through a solid
block, velocity decreases to 100 m/s.
Find the work done by the bullet while
passing through solid block.

{c) QT G T TYS AR WF @FRE @R
TS S RIS St | 3

Derive an expression for torque in terms

of moment of inertia and angular
acceleration of a body.

20P/474 ( Continued )



(7)

(d) (RS X, AFF T4 o IR QI 9B I
SR T {1 X7 TWCA TR OIS (Rl IS
“if{ 2’3

Show that the work done by an external
force in moving a particle from position 1
to position 2 is

Wiz =T -1 =V-V;
TSR, T, 9 e wF v, V,q oS

where 7,, 7, are kinetic energy and
V;, V, are potential energy. 4

5. (@ o1 ¥ @, Bfwew W mE cras
Y =3K(1-20), TS Y Teq 8T, K Re
@ TIF ¢ MHHAY SIS | 5

Prove that for an elastic body
Y =3K(1-20), where Y is Young’s
modulus, K is bulk modulus and ¢ is
Poisson’s ratio.

(b) @ RS ofS WA 7 T 7S e =
1 IR Yo &I T A T 4 1+3=4

What is simple harmonic motion? Find
an expression for total energy of a
particle executing SHM.
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(8)

5t/ Or

e e AT I 9Bl FIR GHIF @9

U TR T R F0 W TES TR
@O YW (i) T = (ii) TR 272 2+2=4
Derive an expression for the
instantaneous velocity and acceleration

of a particle executing SHM. Find the
position at which the particle velocity is

(i} maximum and (i) minimum.

(c) *Fm = W= B2 osq @, @@um
SR <51 IR IS ATSAT IS 1 1+3=4

What is central force? Show that the
motion of a particle under central force
takes place in a plane.

(d) g wR Bfes o wcema o 3@
SPIRER 2RI 25T 1 | 3

On the basis of Lorentz transformation,
derive the expressions for length
contraction and time dilation.

% % &
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