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Q.1. (A) Answer in short.

(1)

(2)
(3)

(4)
(5)

Write dimensional formula of the ratio of damping
co-efficient and mass of the Oscillator.

Why cricketer hits a ball by moving his bat?

How many beats will be generated if two tuning forks of
285 Hz and 300 Hz are sounded together?

~

Define Node in case of Stationary Wave_s.

The masses of two bodies are in ratio 11 : 4 and their
linear momentum are in ratio 1 : 2, then what is the
ratio of their Kinetic energies?

(B) Attempt ANY THREE.

054(E)

D

(2)

(3)

4)

Write differential equation of forced oscillations in
presence of damping. Write down its solution on the
basis of the solution. Define Resonance.

Define centre of mass for system of particles. Using this

definition, derive the expression P Mvcm

State law of Conservatlon of Linear Momentum. Explaln
it with a suitable example.

Obtain differential equation for Slmple Harmonic
Motion. Define S.H.M.

P.T.O.
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(C) Attempt ANY THREE of the following problems. -

Q.2. (A)

054(E)

(1)

(2)

3)

4)

An Oscillator having a mass of 0.2 kg. is executing
Simple Harmonic Oscillations. After 100 oscillations the

amplitude becomes 1/7th of original value. Find damping
co-efficient of this motion, if its periodic time is

2 seconds.

Two wires placed close to each other are vibrating in
their first harmonic. The sound produced by the two
wires produce 5 beats per second. If the longer wire is
25 cm long and the velocity of waves in wire is 50 m/s,
then find length of the smaller wire.

A rectangular pipe having cross-sectional area A closed
at one end, and at its other end a block having same
cross-section is placed, so that the system is air-tight. In
the equilibrium position, the pressure inside the tube is
P and the volume enclosed is V. If the block is now given
a small displacement x and then released, show that it -
would execute S.H.M. (Assume frictionless walls and
isothermal compression.)

Equation of a propagating wave is y = 20 sin (¢ — 2mx),
with y in meter and ¢ in second. What will be the phase
difference. of oscillations at two points located at a
distance of 2 m at a given time? Also for a given point -
what will be the change in phase of oscillation after a
time interval of 5.2 second?

Answer in short.

(1)

(2)

3)

1 MKS unit of Universal Gravitational Constant is equal
to how many CGS units? '

Out of hour-hand of clock Jand- Earth rotating on its own
axis, which body will have less angular speed?

In adiabatic process, g

slope of graph of InP - InVis .............. (Fill up the gap)



(B)

4)

(5)
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The total emissive power of a substance is W, at 127°C. If

its emissive power is to be made 16 times, then what

should be the temperature of the substance?

Write dimensional formula of Angular Momentum.

Answer ANY THREE of the following questions.

(1)

(2)
3

(4)

Prove that rate of change of angular momentum of a
rigid body is equal to torque.

Write a note on "The general theory of Relativity.’

What is a Projectile Motion? Obtain expression for the
maximum height attained by a projectile.

. 2 . .
Assume the expression a = 3 g sin 6 for the acceleration

of a cylinder rolling down a slope without sliding. Using
it, obtain the condition for it to roll without sliding.

(C) Attempt ANY THREE of the following problems.

054(E)

(D

(2)

3)

The Escape velocity for a body at Earth's surface is
11.2 km/s. If mass of Jupiter is 318 times that of Earth
and its radius is 11.2 times that of Earth, then find the
Escape velocity of same object on Jupiter.

In a Carnot engine, the temperature of sink is 27 C. Its
efficiency is 25%. Find the temperature of the source. If
one wants to have 60% efficient engine with the same

sink temperature, how much temperature of source
should be changed?

Prove that the point where a Projectile hits the

horizontal plane, makes the same angle with the

(=) x direction as that made by it with the (+) x direction
at the point from where it was projected; x being the
horizontal direction from the point of projection.

231
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One mole of an ideal gas at 27.7°C is adiabatically
compressed so that its pressure becomes 8.08 times the
initial pressure. Find the final temperature of the gas.
(y=1.4)

Answer in short of the following. -

(1)

(2)

(3)
(4)

(5)

The value of Carbon resistance is 26 MQ + ZO% Write its
colour code.

A wire of 20Q is stretched to increase its length by
2%, then find out the percentage change in its resistivity.

Define Henry.

If the current flowing through any one wire of infinite
length, out of two very long conducting wires placed
parallel to each other, is doubled then what is the effect
on the force existing between them.

Give the unit of I/R.

(B) Answer ANY THREE of the following questions.

©)

NRA(R)

(1)
(2)

(3)

(4)

Write short note -on Peltier effect.

Prove that I = Avne in a conductor, where I is current
flowing in the conductor.

Draw- labelled diagram of a Galvanometer Find its
principle.

Write down the laws of Faraday, relating to Electrolysis.
Discuss the First law.

Attempt ANY THREE of the following problems.

(1)

Resistance of silver wire is 3Q at 30°C and at 100°C, it is
3.5Q. Find its temperature co-efficient of resistance.
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(3)
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How much current should be passed through an electro-
chemical cell to deposit 0.5 gm of Gold on cathode in
1 hour.

Faraday constant = 96500 coulomb/mole;
Atomic Weight of Gold = 197 gin/mole, Valency of Gold = 3.

A conducting loop of radius r is )placed concentric with
another loop of a much larger radius R, so that both the
loops are coplanar. Find mutual inductance of the
system of the two loops. (Take R >>>r)

An electron in an atom is revolving round the nucleus in
a circular orbit with a speed of 10" m/s. If the magnetic

field at the centre is 32 webre/m?, then find the radius of
the orbit.

(e =1.6x107'° Coulomb, py =4nx 107" M]

Amp

Q.4. (A) Answer in short.

(1
(2)

(3)

(4)

(8)

In Hertz experiment, what are radiated components?

In A.C. circuit, 1 uF capacitance is connected, then what
is the value of its impedence?

Out of red and violet coloured light which light gives
interference fringes of more width.

When resonance occurs in an L-C—R series circuit, what
is the value of power factor?

Give Rayleigh's criterion for resolution.

(B) Answer ANY THREE of the following questions.

054(E)

(1)

(2)

What is an Electric Motor? Give its principle and write
names of the different components of D.C. motor and
also draw diagram. '

Write 4 characteristics of Electro-magnetic Wave.

233
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Give the geometry for Young's experiment. Using it,
obtain the expression for path difference.

Write down the differential equation for charge Q for
L—C-R series circuit and using the expression, derive
the equation of complex current.

Attempt ANY THREE of the following problems .

(1

(@)

(3)

(4)

A capacitor of 10uF and a resistance of 40Q are
connected in series. This circuit is connected to A.C.
supply of 60 Hz and rms voltage of 110 volts. Find .

(i) Impedence of circuit
(i1) Phase difference between Voltage and Current.

Velocity of Light in vacuum is 3.3 x 10° km/s.

o |
If permittivity of vacuum is 8.854 x 10712 .9—2— , then
find permeability of vacuum. Nm

In Young's experiment, distance between two slits is
0.5 mm and distance between slit and screen is 1.5 m. If

the slit is illuminated with light of 6000 A wave-length,

then find the distance between 3rd bright and eighth
dark fringe formed on same side of central bright fringe.

Prove that in Young's double slit interference
experiment, if the separation of slits is twice the wave-
length of light used, the maximum number of bright
fringes obtained on screen will be 5.

Q.5. (A) Answer in short.

054(E)

(1)

In a half wave rectifier, if the frequency of iﬁput voltage
is 50 Hz, then find out the frequency of output voltage
in Hertz? »

..................................

(Fill in the blanks.)
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If the energy of electron for Hydrogen atom in ground
state is — x, then what is the energy of the electron in
fourth excited state? -

Why no input A.C. signal is required in any transistor
oscillator?

Stopping potential depends upon the intensity of light
incident on the emitter. Do you agree with this
statement? -

(B) Answer ANY THREE of the following questions.

©

054(E)

(1)

(2)

(3)

(4)

-

For Bohr model of atom, deduce the expression for
n?h? e
nZe’m
Describe the experimental arrangement of Millikan's
experiment to determine the electron charge e, giving
the necessary diagram.

energy of an orbit with the help of radius r =

What is a Transistor? Give its type and name of its
different parts and its circuit notation.

Write down laws of Rutherford and Soddy for o and B
decay. Give one illustration for each.

Attempt ANY THREE of the following problems.

(1)

(2)

Show that in a Hydrogen atom, angular speed of an

mne4

electronis givenby ® = —5——=%
&t y 2¢ 2 n3h3

The mass of o particle is 4.0028 amu. Find its Blndlng
energy in eV and Joule.

Mp = 1.00758 amu.

My = 1.00897 amu.

235
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(3) For a transistor o = 0.95; if emitter current is 10 mA,
then find collector current and base current. Also find
current gain .

(4) In Millikan oil drop experiment, charge on a drop is 5e.
The mass of the drop is 1.6 x 10™"® kg. When a potential
of V volt is applied between two plates, the oil drop
remains in equilibrium. If distance between two plates is
10 cm, then find the potential difference applied between
the plates. (Neglect the buoyancy force)

054(E) MARCH, 2003
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