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1. v% Tedchl Jfk Tfeea - 1x5=5
Choose the correct answer :
(@) i A @B (588 A W HF V- A =0 TR
A I, (OB A GOl
If Ais a vector quantity and it satisfies
_V’-Z=O, then Ais a
(i) IfEe IR
conservative quantity
(i) =PRIREe I
non-conservative quantity
(iii) (1) S (i7) TCHOT
Both (i} and (ii) are correct
(iv) S B8 T
None of the above
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(b)

(c)

(d)
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(2)

(3)
@B GO SIS IR (e) e ﬁﬁ'@ AfEs 31 CTSEN OR *fe u.mm_muwm
A body is in motion, because of o] ﬁ&@w@m el 3y
(1) BPTRE T919 AMq In simple harmonic motion, from mid
unbalanced force point to peak point, the energy of a
(ti) >N @] AT pendulum changes from
balanced force (i) KE *F PE
(i) TR AT KE to PE

friction
(iv) 8% qbrs =y

None of the above

%Qaﬁsv%%aﬁﬁﬂﬁ%nﬁm

oF '

The relation between angular velocity (w)

and linear momentum (p) is

(i) PE *<1 KE *R] PE
PE to KE to PE

(i) PE *[ KE
PE to KE

(iv) S7RT 9bre 727
None of the above

() p=mur i) v="% 2. ©[ R QW =61 o Taq R 2x6=12
2 , P Answer any six of the following questions :
(i) p=mr<e (iv) p=o
SRR 87 ferl wpii, o @t ()t (1) S
According to the 2nd postulate of the N»v uAm =SJ >+ w»>
theory of relativity, the velocity of light m = wm. IHMC. - Nw
(i) =% C=5i+7j-4k
is constant R, (903 G qIMGR I oy 307 -
(i) (TS “Af st then calculate the following :
changes in vacuum N y ﬁm y mw
(i) P =7 .
is not constant (b) &N I F T fady ﬂ@aﬁ 2 Ao 41
(iv) TS ~f[7ETe Prove that Newton’s second law of

changes in air

motion is real law.
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(4)

(c) o993 @ m S Toperz B2 =R P A
h THee R+h FO1 ('S R 2 QN
A <I9S “HfigTd IR
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

2,52
_gR“T _
" F

(d) &9 T @ AT IHONA e 2o W
HMIF ST S |
Prove that every conservative force is
same as the negative gradient of
potential energy.

(e) 1 ~Rfiqs oS sFee W™ @1 (i) @1
I (i) G99 I Ty w1 1
Using differential equation of SHM, find
() velocity and (ii) acceleration.

() SA® S PRl ANAS 77 @B o Ty L,
WA L2 (YSA AL <Ly, 3% S’ 2498 S
AT AT v ([N oM |
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 <Lg.

(9) GPST IS 31 w37 |
Write on the working principle of GPS.
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(5)

3. fare wawers SRea Pz w1 - 4x2=8

Solve the following differential equations :
2
(a) mlmnm@émuo
dx? dx

(b) (D-1)3y=16e3*

4. TR R QA ASH 241 Tew 791 4x7=28

Answer any seven of the following questions :

{a) =ifor o AF R[S I3 @ee 2 om0 @
fpfeq CPqS MRS WH WA Rge zew
(AT I¥W I 5™ @R IRE g

me@zixm%_

Define stress and strain. Prove that
in case of longitudinal strain, the

work done in deforming a body is

1 .
— X stress x strain.

2

(b) =9 7% 52 299 0 @ AT wow wpifefos
O PHF WR AW 0, ifeE o9 @71 @
BT I (oFT A |
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) N9 9 @ 6T @9l
:u:o+$~=~lszlmﬂ
m
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(d)

(e)
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(6)

R
v, — PG AT (1= FCAReS @
my — 89 978® 30369 o9
m — SN S7BS TFo9 o9
Prove that the velocity of a rocket is
v=uUgy +v,l, Hollmﬂ
m
where
v, — relative velocity of gas with
respect to rocket

my — mass of rocket at rest
m — mass of rocket at motion

AN TN A m ] W BB AT S

MCTF [ e WOER w®a sfeife

»nwa% TS [ GO G F o T @9 |

TiEre SARE I9RE IR qEeE wghv
A G offeiie fefy 31 |

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

imaginary axis is k = W?w where Iis the

moment of inertia and o is angular
velocity.

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

(I SACIR0! fora |

Write down Kepler’s laws.
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1)

()

(b

P23/240

PN A 7 =

Y — 3qeq 3
K — S QI5%
1N — Y08l BIP
9 3 1
— =—+— where
Y n K

Y — Young’s modulus

K — bulk modulus

N — rigidity modulus

x4 ~ A ~

3 e S W GBR @RS F =61 +2 +5k
[ AYE FIR TS I WO 21 +2 + 2k
[l 61 ~ j + k 9% TAERS 27, (903 IR T
Ay 11 )

Find the amount of work done when a

Prove that

force F = 61 +w.>~.+m~m is applied on an
object of mass 3 kg and it displaced from
20 +2j+2k to 61 — j+k.

A ffgES Afs I W GBE SRWIR 3 cm
H® 4 cm 8 @MIF FE 80 cm/sec IF
60 cm/sec. TR IF=9{ RIF SF 2:5 cm
TIZ SIS P A0 ST ofefe] 7 |

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, o7 W PR 4K R/ 1000 km €O
RGN N GRS @9 fefg ) e
IR

4337 =9 = 6 x10%* kg
3% P = 6 x10° m
e e] = 7x10%2 kg
579 P = 2x10°% m
T e = 2x10% kg
g P = 6-6x10% m
TS 4T
= 6-6x107!! Nm?/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% kg
radius of the moon = 2x10% m
mass of the sun = 2x10% kg
radius of the sun = 6-6x10% m
gravitational constant
=6-6x10"1! Nm?/kg?

() 5 o

Write short notes on :
(i) ST &PRY
Time dilation
(i) CTRERM FEABFIR AN

Galilean transformation equation
* kK
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