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1. ©% Tetcor AR Sfjear : 1x5=5

Choose the correct answer :

(@ i A< SH A WAFEV-A =0 T
P I, (OB A <l
If A is a vector quantity and it satisfies
-
—V’~A =0, then Ais a
(i) ArEs A
conservative quantity
(i) P M
non-conservative quantity
(i) (i) SF (i) T BT
Both (i) and (ii) are correct
(iv) SO OIS T
None of the above
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(2)

(b) IR DR AT FRY
A body is in motion, because of
(i) STPE WS AR
unbalanced force
(i) S IR IR
balanced force
(i) R IF
friction
(iv) ST qoIe |}
) None of the above
() T @ (@) IF TRF SQ@I (p)3 Mo
T R

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

y - il = E
) p=mor @ v >
(i) p=mrie ivy p=w

(d) weRFFeRTR T8 Tl SR, coirgy o
According to the 2nd postulate of the
theory of relativity, the velocity of light

() =3
is constant

(i) CSTATS “IfRTEFNN=
changes in vacuum

(ifi) ¥ T
is not constant

(iv) IS RIS
changes in air
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(3

(e) =1 *TfiE oIS %1 (RGN B M FAR
1 % Regtat s =z

In simple harmonic motion, from mid
point to peak point, the energy of a
pendulum changes from
() KE *<1 PE
KE to PE

(i) PE *Rl KE *1 PE
PE to KE to PE
(i) PE *RlI KE
PE to KE

(iv) S°[T b1 Y
None of the above

2. T{ R QWA &1 oy T IR - 2x6=12
Answer any six of the following questions :

(a) 3 (If)

W, (S8 Oo MR T4 Ry 31
then calculate the following :

Zx(gxa)
(b) =17 @ R B8 e 2 ope 1

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

(c) T T @ m [ Boaz ok R[A P [
h ¥%e® R+h PR (I’ R 29 <A
JeTE) e «iREwd R

Prove that a satellite of mass m moves in
a circular path of radius R+ h, where R
is the radius of the earth, then

gR*1?%
4n?

(d) o499 FI @ I TN IR, CFfes e
YIS ST T |
Prove that every conservative force is
same as the negative gradient of
potential energy.

h= R

(e) R *HqQ ST SR FNFITW *[ (i) Q¥
F (i) TR T R 0
Using differential equation of SHM, find
(i) velocity and (ij) acceleration.

() SIF S LR earae @ ORIl T L,
W% L3 (146 @ L <L, I'© S’ &R S
AR TATH v QOIS ST |

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

(9) GPSI IS 3t 347 |
Write on the working principle of GPS.
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(5)

3. e SReees ANFITHR ST F4q 4x2=8
Solve the following differential equations :
d’y . dy
a) —=-6—=+9y=0
(@) 22 Sty
(b) (D-1%y=16¢%*

4. o) R @ Med R Tey 0 4x7=28
Answer any seven of the following questions :

(a) fSvrr o RS I QAT ? o9 391 @ O
T vae IR TR W Rys z&©
@A W IE@ TR @A IR TM

%x aifowrer x R |
Define stress and strain. Prove that

in case of longitudinal strain, the
work done in deforming a body is

%x stress x strain.

() R @&F 2 a9 I @ IR TR wiEiee
T @ WA T W, MF &3 @5 Q9
<51 FAT ST M |
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.

(c) 29I @ I @

m
U'—'UO +Urln —"'%-gt
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(6)

Liac)
v, — 6 AATH (I SRS [l
my — &7 oREe 7T =
m — SR SRFrS 64 =7

Prove that the velocity of a rocket is
m
v=ug+v,l, —2—gt
m

where
v, — relative velocity of gas with
respect to rocket
mqy — mass of rocket at rest
m — mass of rocket at motion

() 29 T @ m W @ DR IR TR
AACE T IR ORI R®W Ao

k=%]co2 TS | ST IR T o T @ |

TRAre STl IR TR TORR el
3 Gf AR fefy 1 1

Prove that the rotational kinetic energy
of an object of mass m rotating about an

imaginary axis is k = %Iaﬂ where Iis the

moment of inertia and o is angular
velocity.

Using the above equation, find the
rotational kinetic energy for circular ring.

(€) (TR ST foran |

Write down Kepler’s laws.
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(7))

0 wEwa 2=-3:1 vs
Y n K
Y - [ QT
K — 9Fod 3%F
N - GO BIF

Prove that 9 =§+—1-, where
Y n K

Y - Young’s modulus

K — bulk modulus

n — rigidity modulus

(@) 3 Rer S 1@ BR ST F =61 +2 +5k

¥ oge TR TS M WO 21 +2 +2k
/1 61 — ] + k 7% TARRS W, (3@ IRI T
g w111
Find the amount of work done when a
force E" =61 +2}'+5f€ is applied on an
object of mass 3 kg and it displaced from
2i +2j+2k to 6i — j+k.

) e e MO T R IR RI®AE 3 cm
HF 4 cm 8 @IEF F& 80 cm/sec HF
60 cm/sec. TOR 91 RBR 9IF 2'5 cm
A SIS FRILT 90 W <A1 1 |
A body executing SHM has velocities
80 cm/sec and 60 cm/sec when
displacements are 3 cm and 4 cm
respectively. Calculate the amplitude of
vibration and the time taken to travel
2-5 cm from positive extremity of the
oscillation.
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(8)

() R, 57 I T BR R 1000 km @S
IERGAY JN GBR T I9 e 01 fow
IR

A7 53 = 6x10%* kg
%7 P = 6x10% m
PHRSH = 7x10%2 kg
554 TP = 2x10% m
I = 2x10% kg
R I = 6-6x10% m
A T
= 6-6x107!1 Nm?2/kg?
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 = 6 x10%* kg
radius of the earth = 6x10% m
mass of the moon = 7x10%2 kg
radius of the moon = 2x10% m
mass of the sun = 2x103° kg
radius of the sun = 6-6x10% m
gravitational constant
=6-6x1071! N m?/kg?
() v cor foran
Write short notes on :
(i) W A4
Time dilation
(i) CTTATR FONBFIR SN
Galilean transformation equation
* %k
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