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1. w5 Tegeor qfe e : 1x5=5
Choose the correct answer :
(@) 3f A @B (279 A W HFZ V- A = 0 5of
RRE T, (903 A 9Ol
If A is a vector quantity and it satisfies
3.}{:0, then A is a
(i) w<afee T
conservative quantity
(i) emafEe
non-conservative quantity
(iii) (i) ST (i) TG &%
Both (i) and (ii) are correct
(iv) ‘STd 9ble =W
None of the above
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(b) @ GHR AR IR

e THa0A body is in motion, because of
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(i) SO 399 T
&nbhlanced force

(i)~ W T

Y f),a.]anced force

X s..;‘,f(l;t} R o]

(©)

" friction
(iv) ST Gore 7=
None of the above

T @ (o) IF AR SIE@T (p)7 T
oo

¥

The relation between angular velocity ()
and linear momentum (p) is

) p=mur i) v=—

(@) p=mrie ivy p=o

(d) efrrerT Rl Fer PR, IR @

P23/240

According to the 2nd postulate of the
theory of relativity, the velocity of light
) ==
IS constant
() TS R
changes in vacuum
(W) 33wy
is not constant
(iv) IS RISy

changes in air

( Continued )

(3

(e) Wmmwcwmﬁm
[T ST Regtan s

In simple harmomc motion, from mid
point to peak point, the energy of a
pendulum changes from

(i) KE °{1 PE
KE to PE
(i) PE “SI KE *{l PE
PE to KE to PE
(i) PE *RI KE
PE to KE

(i) €7 o8 T
None of the above

. &R R @I W1 2R T 3R 2x6=12
Answer any six of the following questions :

(a) 3% (1f)

A=4i-5j+3k
B =2i -10j-7k
G =51 +7j-4k

T, (903 TN TAFIOR T efg 41 -
then calculate the following :

Xx(l_a‘)xa)
(b) e 39 @ TR a8 @ 2 s 7@ |

Prove that Newton’s second law of
motion is real law.
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(4) | (5)

(c) =N TUN @ m ST Topr @O JRA B o 3. fare weees JNITIPHZT A 40 4xD=8

h ®%e® R+h IFIEE (3 R o A Solve the following differential equations :
2

mﬁ)ﬁ@mﬁﬁm @ Y 6%, 9y-0

Prove that a satellite of mass m moves in dx? dx

a circular path of radius R+h, where R

() (D-13y=16e>*
is the radius of the earth, then ( )"y

ho ORT? o 4. oo R @ Aol 2R TE 4x7=08
an2 Answer any seven of the following questions :

(@) 2T TN @ SR THN W CF e (a) efort o RIfS T AT 2 o ¥4 @ Ty
YIS AT S | g crae AT =1 T e 2eto
Prove that every conservative force is ?‘IFIT W I@ TR @ IR AN
same as the negative gradient of o et x Rgfo

potential energy. .
& Define stress and strain. Prove that

(e) 7 *Kige MR SRt SR A (i) @ in case of longitudinal strain, the
¥ (i) T I ey 91 | work done in deforming a body is
Using differential equation of SHM, find %x stress x strain.

(i) velocity and (i) acceleration.
, (b) 3 % B2 499 T A AT T weiRfee

1, swsmﬁaﬁ-@wqﬁamm% w @ @R T4 [, Mo T @ Q9

W LT (RS @ L <Ly, TS S’ 418 S <
AR I @I A | <1 #2531 T

What is centre of mass? Prove that in
absence of external force, the
acceleration of centre of mass is zero and
therefore the velocity is a constant vector.

The lengths of an object in inertial frame
Sand S’ are Ly and L respectively. If S
frame moves with velocity v with respect
to S, then show that L <L,.

(9) GPSI IR 36 737 |
Write on the working principle of GPS.
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(6)

TS
U, — TCIBF ARACH (oI=F SCs 391
my — B3 Swe 73he =1

m > e SFrS T3 =T
Prove that the velocity of a rocket is

m
v=ug+v,l, —9 -
0 r‘n gt
m

where

Ur = relative velocity of gas with
respect to rocket

My — mass of rocket at rest

m — mass of rocket at motion

BT FM A m R | DR IR =

R [ WRE wER T s

(e)
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1
k == In? ®
Jo“ ¥ IWWW@W@"T'

SRe SR IR IR JORFR
AR Y49 AR Pefy 37 | e

PI. .
ofove th‘at the rotational kinetic energy
an object of mass m rotating about an

imagi s s
aginary axis is k = %I(o2 where Iis the

moment of inerti i
a an
velocity, d o is angular

ll:zn:g the. above equation, find the
tional kinetic energy for circular ring.

R SECFH1 Forear |

Write down Kepler’s laws.

( Continued )

(7)

N TWIINA _9_=§+-l,’1’3
Y n

(9)

(h)

P23/24¢

K

Y - eI BN
K — e B95F
n — Ol SIRF

Prove that 2 =§+—1" where
Y n K

Y — Young’s modulus

K — bulk modulus

n — rigidity modulus
3 ooy S T@ BR @RS F =61 +2]+5k
™ oge W Fo© M TWOIR 21 +2]+2k
o1 61 - ]+ k % TARRS 2, @ R T
g 301
Find the amount of work done when a

2 2 4 s . .

force F =61 +2j+5k is applied on an
object of mass 3 kg“anfi it displaced from
of +2j+2k to 6i-j+k.
e ofgEe e T T R FATH 3 cm
% 4 cm 8 RTRA & 80 cm/sec WF
60 cm/sec. FOR T R8R oIF 25 cm
Ty e SR AN T A

uting SHM has velocities

A body exec
80 cm/sec and 60 cm/sec when
displacements areé 3cm and 4 cm

alculate the amplitude of
the time taken to travel
positive extremity of the

respectively. C
vibration and
2:5 cm from
oscillation.
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(8)

(i) <R, 5% OF S P *R/T 1000 km €*q®
TG FA B FEA Q@ AT 11
2][4:3

4RI =T = 6x102* kg
*JfR8R IPI{ = 6x10° m
PHR e = 7x10%2 kg
553 I = 2x10° m
WIS = 2x10%0 kg
I IPNE = 6-6%x10% m
NG £75 '
=6-6x107!! Nm?/Kkg?
Obtain the values of escape velocity for
an atmospheric particle 1000 km above
the surface of the earth, the moon and
the sun. Given
mass of the earth = 6x1024 kg
radius of the earth = 6x10% m
mass of the moon = 7x10%2 g
radius of the moon = 2x106
mass of the sun = 2x103° kg
radius of the sun = 6-6x108 m
gravitational constant
=6-6x107" N m? /yg?
G ™ ot fora
Write short notes on :
(i) SN &RT
Time dilation
(i) AT FERFIR TR
Galilean transformation equation
* % %k
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