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There is a 'cool off time' of 15 minutes in addition to the writing time of 2 hrs.

You are neither allowed to write your answers nor to discuss anything with others during the'cool off time'.
Use the 'cool off time' to get familiar with questions and to plan your answers.

Read the questions carefully before answering

All questions are compulsory and only internal choice is allowed.

When you select a question, all the sub-questions must be answered from the same question itself.
Calculations, figures and graphs should be shown in the answer sheet itself.

Malayalam version of the questions is also provided.

Give equations wherever necessary

Non programmable calculators are allowed in the Examination Hall.
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Two charges 4 x 10°C and -2 x 10*C are
separated by a distance of 20 cm in free
space.

(@) Find the potential due to the above
system of charges at the midpoint
of the line joining the two charges.(2)

(b) Atwhat pointon the line joining the
two charges the electric potential be
zero? (1)

The south-pointing chariot was an
ancient Chinese two-wheeled vehicle
that carried a magnet to indicate the
south direction, no matter how the
chariot turned.
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(@) State whether the following
statement is true or false:
"The unidirectional property of a
pivoted magnet helps the south-
pointing chariot to indicate the south
direction” (1)

(b) The south-pointing chariot does not
work at the magnetic south pole of
the earth. Why? 2

(@) The de Broglie wavelength (1)
associated with a moving particle is
related to its momentum 'p' as:
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(b) The de Broglie wavelength
associated with a moving electron

is 0.123nm. What is the speed of the
electron? )
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The atomic hydrogen emits a line
spectrum consisting of various series.
(@) Which one of the following series
belongs to the visible region of the
electromagnetic spectrum?
i) Lyman series ii) Balmer series
iii) Paschen series iv) Brackett series
(1)
Draw Lyman series and Balmer
series in energy level diagram. (2)
The Exponential decay of radioactive
species is shown in the figure. After a
lapse of 't' seconds, the number of
undecayed nuclei of the given species

(b)
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(b) Tritium has a half-life of 12.5 years
undergoing beta decay. What
fraction of a sample of pure tritium
will remain undecayed after 25
years. 2

Pick the odd one out from the
following.

(Amplitude modulation, Frequency
modulation, Pulse width modulation, Phase
modulation) (1)
Draw the block diagram of a
modulator for obtaining an AM
signal. 2

(@)

(b)
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(@) Draw the forward and reverse
biased characterstics of a pn junction

semiconductor diode 2
(b) How does a zener diode work as a
voltage regulator? 3)

10. A
"The total electric flux through any

1

e, times

closed surface is equal to

the total charge enclosed by the
surface".
(@) The above statement is :
(i) Ampere's circuital law
ii) Biot-Savartlaw
iii) Gauss's Law
iv) Lenz's law @))
(b) Using the above law, derive the
equation of electric field produced
by a uniformly charged thin
spherical shell, at a point
(i) outside shell and
(ii) inside the shell “4)

OR

10. B
An electric dipole is a pair of equal and
opposite point charges q and -q,
separated by a distance 2a.
The equation of electric dipole
moment is given by:
() p=qa i) p=q2a
iii) p=-q2a iv) p=-qa (1)

(b) Derive an expression for the electric
field on the equatorial line of an
electric dipole and compare it with
the electric field along the axial line.

(4)
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11. The Lorentz magnetic force is given by

F=q(v * B)-
(a) Give any two properties of Lorentz
magnetic force. V)

(b) What is the radius of the path of an
electron (mass 9 x 10* kg and charge
1.6x10"°C) moving at a speed of
3x10’m/s in a magnetic field of
6x10* T perpendicular to it?
Calculate its energy in keV. 3)

12. The phenomenon of reflection can be
explained on the basis of Huygens'
principle.

(a) Give Huygens' Principle and show
that the angle of incidence is equal
to the angle of reflection. 3)
(b) The behaviour of a plane wavefront
passing through a thin prism is
shown in the figure. Why does the
emerging wavefront tilt in the

figure? )
>
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A) Figure below shows a Wheatstone
network.
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(@) The device represented by 'M' in
the given circuit diagram is:

i) Rheostat ii) Voltmeter

iii) Galvanometer iv) Ammeter

)
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(b) Meter bridge is a modified form of

(©)

13
B)

Wheatstone network. Using a diagram
explain how a meter bridge can be used
to find an unknown resistance. @)
In a meter bridge, an error in the
measurement of the balancing length
would result in an error in the
estimation of the unknown resistance.
How can you minimize the percentage
error in the estimation of the unknown
resistance? (1)

OR
Figure below shows the incomplete

circuit diagram of a potentiometer to
measure the internal resistance of a cell.
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(a) The device represented by 'R' in the

given incomplete circuit diagram is:

i) Capacitor

ii) Inductor

iii) Variable resistor

iv) Variable capacitor (1)
(b) Complete the above given diagram

and explain how the potentiometer

measures the internal resistance of

a cell. )
(c) A potentiometer of wire length
10 m is a better instrument than a
potentiometer of wire length Tm.
Why? 1)
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14. The magnetic flux associated with the
rectangular coil of an ac generator at an
instant 't' is given by ¢= NBAcoswt.

a) Using Faraday's law of electro-
magnetic induction, arrive at an
expression for the alternating emf
generated in the ac generator. 2)

b) Anac voltage V=V sinmt is applied
to an inductor. Deduce the phase
relation between voltage and current
in the inductor 3)

¢) If theinductor is filled with a medium
of relative permeability p, what
happens to the phase relation between
voltage and current? 0))

15
A) The mirror equation is the relation
between the object distance (u), image

distance (v) and the focal length (f ) of a

spherical mirror.

(@) Derive the mirror equation by using
a ray diagram that includes a
concave mirror. @)

(b) A small candle, 2.5 cm in size is
placed at 27 cm in front of a concave
mirror of radius of curvature 36 cm.
At what distance from the mirror
should a screen be placed in order
to obtain a clear image? )

OR
15
B) A converging lens of shorter focal length
behaves as a simple microscope.

(@) With the help of a schematic
diagram, derive an expression for
the linear magnification of a simple
microscope. @))]

(b) A simple microscope has a linear
magnification of 6, when the image
formed is at the near point of eye.
Find the focal length of the convex
lens. Near point, D=25 cm
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