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X, : 1*5=5
Choose the correct answer :

(a)

IRPS 05^ A

If A is a vector quantity and it satisfies

V-A =0, then A is a

(i)
conservative quantity

(ii) ^iR
non-conservative quantity

(iU) (i)^
Both (i) and (ii) are correct

(iv) ^
None of the above
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( 2 )

(b) ̂

A body is in motion, because of

(i) ^ ̂

unbalanced force

(n)

balanced force

(iii)

friction

(iv)

None of the above

(C) (co) ^SfRi (p)^ "SfJ^

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

(i) p = mi/r (U) y =
P

(iii) p==mr^(i) (iv) p = a)

According to the 2nd postulate of the
theory of relativity, the velocity of Ught
(i)

is constant

(ii)

changes in vacuum

(iii)

is not constant

(iv)

changes in air
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( 3 )

(e) ̂  ^ ̂ ̂5#^
*RT ^

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

(i) KE^PE

KE to PE

(ii) PE ̂  KE ̂  PE

PE to KE to PE

(tti) PE^KE

PE to KE

(iv) ^ ^

None of the above

2. NS«li "R CTOiT ̂  snjR : 2x6=12
Answer any six of the following questions :

(a) ^(If)
A  A A

A =4i - 5j+3k
^  A A A

B=2i-107-7fc

C = 5z + 7j-4k

^ R«R ̂  :
then calculate the following :

Ax(BxC)

(b) ERlt W C4 R%1 ^ I
Prove that Newton's second law of
motion is real law.
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( 4 )

(c) £pnn ̂  (?i m w ^

h  R + h WiT«f^ R ^:|f^
TO«0 'ffesin

Prove that a satellite of mass m moves in

a circular path of radius R + hy where R

is the radius of the earth, then

h = S^-R
4712

(d) STsni ̂  C4 W5IT ̂ «1%
tgcfpg^ I

Prove that every conservative force is

same as the negative gradient of

potential energy.

(e) "Wr 9^ fij
^ (ii) ^ I

Using differential equation of SHM, find
(i) velocity and (ii) acceleration,

(f) S ̂5(1^ S' SPfN^ 2f«n%5 ̂  •^'0
^  (TTjvS?!! (?IL <Lo>

t; I

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

(g) GPS^ ^ I

Write on the working principle of GPS.
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( 5 )

3. 'RT^IR : 4x2=8

Solve the following differential equations :

(a) ^-6^+9y = 0
dx^ dx

(b) {D-l)^2/ = 16e^^

4. ^ CWFn sm ̂  ̂ : 4x7=28

Answer any seven of the following questions :

(a) c^? w <?i M
C^5jv5 ^HI "^^0^

C'9IC'1l ^\(^\ C^^ll *PI<i^ "SfR

1 X X I

Define stress and strain. Prove that

in case of longitudinal strain, the

work done in deforming a body is

— X stress x strain.
2

(b) ̂  C^1%? 2RT«r^

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) 2RT®1

V = Uq +Vrln—-9t
m
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( 6 )

^*v5

ttiq 1^ ^
m  ̂51^^1x5 <^c<pu^ ̂

Prove that the velocity of a rocket is

v--UQ+Vrln—-gt
m

where

Vj. -> relative velocity of gas with

respect to rocket

niQ -» mass of rocket at rest
m -> mass of rocket at motion

(d) Sfsn®! C\ m

-mew

fc = i/co^ ̂ ^5 / (0 OT 1
2

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

imaginary axis is /c = — Icm^ where I is the
2

moment of inertia and co is angular
velocity.

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

(e) Ppsfr I

Write down Kepler's laws.
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( 7 )

(f) — = 5 + J.,
Y  t] K

r\ -> 'QIT^
9  3 1

Prove that - = - + —, where
7  Ti if

7 -» Young's modulus
K -> bulk modulus

r\ -» rigidity modulus

(9) 3 to ̂  ̂ "SW F =6? +2j + 5k
^ 2f5^ ^ ■q'acuiw 2i +2j+2k

6f - j + k ^mi^Rvs c^sc^ "SfR

Find the amount of work done when a
—► A * ^

force F -6i +2j+5k is applied on an
object of mass 3 kg and it displaced from

A  A A A A^ A
2i +2j+2k to 6i-j + k.

(h) ^ ̂  3 cm
4 cm ^ 80 cm/sec

60 cm/sec. ^11^ 2-5 cm
^rf^SR 'PRf ^®RT ^RTI

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 )

(i) ^ ^ 1000 km ̂ <1^
"t^TTSR f^®f^ I Rill

= exio^"* kg
rjf^ Wn«f = 6x10^ m

\5^ = 7 X10^^ kg
^ wn< = 2x10® m

= 2x10^° kg
^WfT<f = 6-6x10® m
"sn^ni^NR^ ip9^

= 6-6x10"^^ 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 = 6x10^^ 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"^^ N m^/kg^
(j) :

Write short notes on :

(i) W2P1H®!
Time dilation

(Uj C#I%R
Galilean transformation equation

★ ★ ★
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