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1. u% T IR Tferear : 1x5=5
Choose the correct answer :
(@) 3 A &1 (o33 A W AF 2 V- A =0 ook
IR I, (9T A ol
If A is a vector quantity and it satisfies
?7-2:0, then A is a
() Sisfre IR
conservative quantity
(ii) SPRafEe R
non-conservative quantity
(i) (i) SF (ii) GO O
Both (i) and (i) are correct
(i) S°RI OIS =]
None of the above
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(2)

] R MR IR

A body is in motion, because of

(i) SPRE 399 WA

unbalanced force
(i) PN R AR
balanced force
(i) R AT
friction
(iv) SR Bre 7y
None of the above

FRE @1 (o) T W
o 3’9 ST (R s

The relation between angular velocity (w) A

and linear momentum (p) is

() v=22
p

i) p=o
Wm 8 Ronl PR, ot ot
According to the 2nd postulate of the
theory of relativity, the velocity of light
(i) 3T

is constant
() SRS ARTSNe

changes in vacuum
(i) & Ty

is not constant
(iv) IS ARy

changes in air

) p=mur

(iii) p=mr2q

( Continued )
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(3)

(e) @ *RigS Mo 3T (rgeT™ ORI AR
1 e [{veet =i =

In simple harmonic motion, from mid
point to peak point, the energy of a
pendulum changes from
(i) KE *d1 PE
KE to PE
(i) PE °<1 KE °<1 PE
PE to KE to PE
(iii) PE °{1 KE
PE to KE
(iv) €T oI T
None of the above

2. @R R @ Bt R Ty 31 2x6=12
Answer any six of the following questions :

(@) I (If)

A =4i-5j+3k
- PS A A
B=2i-10j-7k
-> A A ~
G=5i+7j-4k

T, (S8 T AMOR I g 331
then calculate the following :

- 2> o
AXx(BxC)

(b) =9 @ R BB g T ape |

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

(€) T A m SH Boprx B ARQ B |1
h ¥9G R+h JPIT (I R 27 R
IFTY) “t9S HfRewe R
Pro.ve that a satellite of mass m moves in
a circular path of radius R+h, where R
is the radius of the earth, then

2,2
h=9R7T"
4n?

(d) oM I @ TFCT TNy
JIS A A4 | TR oo e

Prove that every conservative force is

same as the negative gradient of
potential energy.

-R

(e) = M8 A worm SR ]
I® (i) TIW T+ el 307 o

L.Ising d.ifferential €quation of SHM, find
(i) velocity and (i) acceleration.

() S S oot 21 T8 @B oy g L
WL'Q"@TC‘?{WGIL<L0,§’E‘S’ZI‘IT§I.%
AN T v TR ey |

The leng’ths of an object in inertial frame
Sand S” are L, and [, respectively. If S’

frame moves with velocity i
U with re
to S, then show that L <L,. spect

(9) GPSI IS 391 37 |
Write on the working Principle of GPS.
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3. PGIe SIS TRFIPAR WA I : 4x2=8

Solve the following differential equations :
d’y _.dy

a -6—=+9y=0

(@) ) 7 Yy

(b} (D_1)3y=1683x

4. oo R @A D! 2P T 4 : 7728

Answer any seven of the following questions :

(a) effeorer o REfS 1% eet 7 ot T @ e
Refet cvae o =R T Rye zwo
@Al W IR@ O @R IR AW

%xﬁﬁs‘ﬂ’lxm'

Define stress and strain. Prove that
in case of longitudinal strain, the
work done in deforming a body is

-;-x stress x strain.

(b) I F= 72 o9 Fq A AT TR PR
SN (4 IR AW, MF =N = Qo
«o1 £ ST I |
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) =TI T TFHI

m
v=ugy +0,l, —-n? -gt
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(6)

T’e
v, — T4 T (IF AT @91
my — & g e o1
m — MR "S 7F51 =9

Prove that the velocity of a rocket is
m
v=ugy+uv,l, —2 -
0
r'n gt

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

AT TN A m [® W D AT o

METE T IRE WO R®W R

=142
_.2_1(0 TS ] GEY IR T 0 QT @9 1

Ticare SEIRS IR IR @R
A g sifeifes By a1 1 e

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

. . . . 1
ima, axi == Jo? i
ginary axis is k 5 Io* where Iis the
moment of inertia and @ j
s
velocity. angular

Using the above e i
. . quation, find
rotational kinetic energy for circular rintzt:e

T FCR20! o |

Write down Kepler’s laws,

( Continued )
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(7)

I TN A -9—=§+—1"
Y n K

Y — TWeq QT

K — 9o 3P

n - @Ol BMRS

Prove that —=> +, where
Y n K

T'e

Y — Young’s modulus

K - bulk modulus

n — rigidity modulus
3 ey o9 @ @OR @RS F =61 +2]+5k
W e TR FC M TWOR 2i +2]+2k
ol 61 —  +k T4 TGRS W, (3B IR T
fAdfa a1
Find the amount of work done when a
force F =6f+23'+512: is applied on an
object of mass 3 kg and it displaced from
2i +2] +2k to 61— j+k.
e opfges % T |/ DR SRR 3 cm
W% 4 cm 8 @TRR FF 80 cm/sec HE
60 cm/sec. OR ¥ ReR wI1F 25 cm
Ty S SR TN T AT |
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, 5% I 7 BT q 1000 km @D
TGRSR U DR BT @1 el 7 1
iR

R =T = 6x102* kg

A AP = 6 x106 m

PR T = 7x10%2 kg

3 P = 2106 m

I = 2x1030 kg

I IPNE = 6-6x108 m

NeEIT 7

=6:6x10711 Nm2/yg2

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 x 1024 kg

radius of the earth = 6x10° m

mass of the moon = 7 x1022 kg

radius of the moon = 2x10° m

mass of the sun = 2x10% L,

radius of the sun = 6-6x108

gravitational constant

=6-6x1071! N m2)g2
G) oY R forr
Write short notes on :
(i) ST PR
Time dilation
(i) AT TonTFI 3oy

Galilean transformation €quation
* %k &
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