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How does the relaxation time of electron in the conductor change when

temperature of the conductor decreases.

The force per unit length between two parallel long current carrying
conductor is F. If the current in each conductor is tripled, what would be
the value of the force per unit length between them?

What is the ratio of sini and sinr in terms of velocities in the given figure.

Velocity = vy \ j Hq

Velocity = v, ™

Define atomic mass unit. Write its energy equivalent in MeV.

A wire moves with some speed perpendicular to a magnetic field. Why is
emf induced across the rod?

2 Marks
In the arrangement of resistors shown, what fraction of current I will pass

through 5Q resistor?

5Q

10Q

State the principles of production of EM waves. An EM wave of wavelength
A goes from vacuum to a medium of refractive index n. What will be the
frequency of wave in the medium?

Obtain an expression for magnetic field due to a long solenoid at a point
inside the solenoid and on the axis of solenoid.
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10.

11.

12.

13.

14,

15.

Show that the average energy density of the electric field Eequals the
average eneray density of the maanetics fields B?

An audio signal of amplitude one fourth of the carrier wave, is used in
amplitude modulation. What is the modulation index?

Define distance of the closest approach. An o-particle of kinetic energy ‘K’
is bombarded on a thin gold foil. The distance of the closet approach is ‘r’.
What will be the distance of closest approach for an a-particle of double
the kinetic energy?

3 Marks
Obtain an expression for magnetic field due to a long solenoid at a point
inside the solenoid and on the axis of solenoid.

Name EM radiations used (i) in the treatment of cancer.
(i) For detecting flaw in pipes carrying oil.
(iii) In sterilizing surgical instruments.
What is rectification? With the help of a labelled circuit diagram explain

half wave rectification using a junction diode.

A microscope is focussed on a dot at the bottom of the beaker. Some oil
is poured into the beaker to a height of b’ cm and it is found that microscope
has to raise through vertical distance of ‘a’ cm to bring the dot again into
focus. Express refractive index of oil is terms of a and b.

Write the truth table for the combination of gates shown.

= 1

v
or

Given here is a circuit diagram of a transistor as a NOT gate. Here the
transistor has been represented by a circle with the emitter (), base (b)
and collector (c) terminals marked clearly. Carefully look at the polarity of
the voltages applied and answer the following question.

LS

(@) What is the type of transistor pnp or npn?

(b) Is the transistor in saturation or cutoff?



[image: image4.png]16.

17.

18.

19.

20.

21.

22.

23.

Define conductivity of a substance. Give its Sl units. How does it vary with
temperature for (i) Copper (ii) Silicon?

A cyclotron’s oscillator frequency is 10 MHz. What should be the operating
magnetic field for accelerating protons, if the radius of its dees is 60cm?
What is the kinetic energy of the proton beam produced by the accelerator?

Given e =1.6 x 107'° C, m = 1.67 x 102" kg. Express your answer in units
of MeV

Derive Mirror formula for a concave mirror forming real Image.

Obtain a relation for total energy of the electron in terms of orbital radius.
Show that total energy is negative of K.E. and half of potential energy.

2
e

E= %

What does ‘LOS communciation' mean? Name the types of waves that are
used for this communication. Give typical examples, with the help of suitable
figure, of communication systems that use space mode propagation.

Diagrammatically show the phenomenon of refraction through a prism.
Define angle of deviation in this case. Hence for a small angle of incidence
derive the relation 8 = (p — 1) A.

Three capacitors are connected first in series and then in parallel. Find the
equivalent capacitance for each type of combination.

4 Marks
Ranis’s mother who was illiterate was folding her synthetic saree. She

saw a spark coming out of it .She got frightened and called Rani. Rani
being a science student gave the reason behind it. After knowing the
reason her mother calmed down.

+ what value was displayed by Rani

+ what was the reason behind the sparking
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24. With the help of ray diagram explain the phenomenon of total internal
reflection. Obtain the relation between critical angle and refractive indices
of two media. Draw ray diagram to show how right angled isosceles prism
can be used to :

(i) Deviate the ray through 180°.
(i) Deviate the ray through 90°.

(iiiy  Invert the ray.
or

Draw a labelled ray diagram of a compound microscope and explain its
working. Derive an expression for its magnifying power.

25. Draw a labelled diagram to explain the principle and working of an a.c.
generator. Deduce the expression for emf generated. Why cannot the current
produced by an a.c. generator be measured with a moving coil ammeter?

or

An a.c. i= iy sin otis passed through a series combination of an inductor
(L), a capacitor (C) and a resistor (R). Use the phasor diagram to obtain
expressions for the (a) impedance of the circuit and phase angle between
voltage across the combination and current passed in it. Hence show that
the current

’
JLe

(i) leads the voltage when o <

(i) is in phase with voltage when o = L

Jic

26. State the principle of Van de Graaff generator. Explain its working with the
help of a neat labelled diagram.

or

Suppose that three points are set at equal distance r = 90 cm from the
centre of a dipole, point A and B are on either side of the dipole on the
axis (A closer to +ve charge and B closer to B) point C which is on the
perpendicular bisector through the line joining the charges. What would be
the electric potential due to the dipole of dipole moment 3.6 x 10-'® Cm
at points A, B and C?
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