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* There is a ‘cool off time’ of 15 minutes in addition to the writing time of 2 hrs.
¢ You are not 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 questions carefully before answering:
All questions are compulsory and only internal choice is allowed.
When you select a question. all the sub-questions must he answered from the
same question itself.

e Calculations, figures and graphs should be shown in the answer sheet itself.

* Malayalam version of the questions is also provided.

* Give equations wherever necessary.

» Electronic devices except non programmable calculators are not allowed in the

Examination Hall.
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The electric flux due to an electric
field Ethrough a surface AS is given

by E.AS.

a) The SI unit of electric flux is
Newton
Coulomb
B) Volt

C) Volt x metre
Volt
D) metre

(1)

b) Imagine that a charge ‘q’ is
situated at the centre of a hollow
cube. What is the electric flux

through one side of the cube ? (1)

Materials are classified into
diamagnetic, paramagnetic and
ferromagnetic depending on their
magnetic properties.

a) Which of the following is not

diamagnetic ?
A) Copper B) Water

C) Aluminium D) Silicon (1)

b) State and explain Curies law. (1)
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3. An important result of Maxwell’s

theory is that accelerated charges
radiate electro- magnetic waves.

a) Which of the following is not an

electromagnetic wave ?
A) X rays B) Y-rays
C) B-rays D) Microwaves

1)
b) An electromagnetic wave
propagates through a medium of
permittivity ‘e’ and permeability
‘u’. What is the speed of this
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5.

Wave frontis a concept introduced by
Huygens to explain various optical
phenomena.

a) What type of wave front willemerge
from

i) A point source and
ii) Distant source of light ? (1)

b) A plane wave front is incident
normally on a convex lens.
Sketch the refracted wave front.

(1)

Two semiconductor materials Aand B
shown in the given figure are made
by doping germanium crystal with
arsenic and indium respectively. The
two are joined end to end and
connected to a battery as shown.
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a) Will the junction be forward
biased or reverse biased ? Justify
your answer. (1)

b) Sketch a V-1 graph for this

arrangement. (1)

a) £200U3aYM GandderUW eniemileaid
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7. The resistance ‘R’ of a conductor
depends on its length 7', area of
cross-section ‘A’ and the resistivity

4015

SP!

a)

b)

of the material.

Write an expression connecting
R,,Aand P. (")

What happens to the resistivity of
the material if the conductor is
stretched to double its length ?  (12)

The voltage-current variation of
two metallic wires ‘X’ and ‘Y" at
constant temperature are as

shown in fig.

Assuming that the wires have the
same length and the same
diameter, expiain which of the

wires will have larger resistivity.

(1)

H ~=
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d) Three resistances are connected
to a battery as shown in the
diagram. Find the value of current
in the circuit. (1)

8. Michael Faraday observed that
whenever magnetic flux linked with
a coil changes, an e.m.f is induced
in the coil. Suppose a coil of ‘N’ turns
and radius ‘R’ is kept normal to a

varying magnetic field B = Bo Cos wt.

a) What is the flux linked with the
1)

coil at any instant t’ ?
b) Obtain the e.m.finduced in the
coil. (1)
¢) Which law helps to detect the
direction of induced current ?

State the law (1)
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9. A gate allows the signals ic pass
through only when some cgical
conditions are satisfied.

a) Write the truth table of ‘OR’ gae.
(1)
b) The output of a 2-input ‘NOR’
gateisfedtoa ‘NOT’ gate. Draw
the logic circuit of
combination of gates and w.rite
the truth table for the output of
the combination for all inputs.

inis

(2)

10. Ground waves, sky waves, surface
waves and space waves a‘e
generally used is communicaticn
process.

a) Which of the above waves is

used in the UH= range ?

(1)
b) An AM wave is represented by
C,,\=6(1 + 0.5 Sin 12560 t) Sin 22 x 107 t volt

Calculate :
i) Amplitude of carrier wave
i) Frequency of carrier weve
111 Frequency of the modulating
signal
Modulation index.

()
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12.
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Kirchhoff’s rules are very useful for
the analysis of complicated electric

circuits.

a) State Kirchhoff’s junction rule and

loop rulc. (1)

b) Draw circuit diagram of Wheatstone

bridge. (1)

¢) Obtain the condition for balance

of the bridge, (2)

In an A.C. Circuit the flow of current
is opposed by inductors and

capacitors. This is called reactance .

a) Fill in the blanks :

If ‘w’ is the angular frequency of
A. C., then the reactance offered

by L and C are respectively

11.

12.
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b) An electric bulb ‘B’ and a parallel

c) Given below are two electric

plate capacitor ‘C’ are connected
in series to an a.c. mains as
shown in the given figure. T~e bulb

glows with some brightness.

@9

b) epeies sruddeni B’ @yo, aloeidd
codf ajomiigd ‘C’ @y all®
O @ &06mlol®yGalona Bw)
ag). M. qdBYSA@ eaislafl.alld]
HOYMY. 6RIGDENS B0 (B Jd>
domn oloed  &lefla))
06O\ BRI, '

2l

O

How will the glow of the bulb be
affected on introducing a dielectric
slab between the plates of the

capacitor ? Give reasons

in support of your answer.

(1)

circuits A and B.

& omiigd egdlafisaiia@ sy

DO DLl (gl QoS SO
e0l.ojo@d eniddeniled (ale000
@iy ag)aoy qocalldao ? (iless
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Calculate the ratio of power factor |
of the circuit B to that of A. (2)

B woswpe A @es@io alaud
An0dRO)E-d ®aleR8s @PMAIO®mO

(2)
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13. Moving particles of matter should
display wavelike properties under

suitable conditions.

a) Name the scientist who put
forward this hypothesis. (2)
b) Which experiment established

the wave nature of particles ? (%2)

c) Anelectron of mass ‘m’ and charge
‘e’ is accelerated from rest by a
potential difference V. Find the
wave length associated with the
electron. (1%)

d) A photon and electron have got the
same wavelength. Explain which

has greater total energy. (17%%)

e) Calculate the frequency
associated with a photon of energy
885164,

h=6.6 x10 " Js. 1)
4015
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14. Spontaneous and continuous
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disintegration of a nucleus of a
heavy element with the emission

of certain types of radiation is

known as radioactivity.

a) The radioactive isotope ‘D’ decays

according to the sequence

If the mass no. and atomic no. of
D, are 176 and 71 respectively,

what is the i) mass number

ii) atomic number of D ? (1)}

b) State radioactive decay law. (2)|

c¢) Distinguish between half-life and
mean life of a radioactive element.

Write the relation connecting

them. (1Y)

d) Tritium has a half-life of 12.5 years.
What fraction of a sample of pure

tritium will remain undecayed after

50 years ? (2I)

A=

14. Bo00 )SI® B0} EOEMEH (B0, ald
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A parallel plate capacitor consists
of two metallic plates separated by
a small distance with a dielectric in

between.

a) A parallel plate air capacitor has
charge densities +sand — ¢ on
the plates. Write the expression
for electric field between the
plates. What happens to the field

if the separation between the

plates is doubled ? (1)

b) You are given two capacitors.
They can be used individually, in
series or in parallel in a circuit.
Let the four possible values of
capacitances be 3uF, 4uF,
12uF and 16 1 F. If so what are

the values of individual

capacitances giventoyou? (1)

c) Obtain the expression for
effective capacitance, when three

capacitors G4, C, and C, are

connected in series. (2)

“12-

R R
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d) A paraliel plate capacitor viih air

between the plates nas a
capacitance of 8 F. What !l be
the capacitance if the distance
between the plates is reducec by
half and the space between is
filled with a medium of dielectric
constant5 ?

16. A) A Galvanometer is a device

4015

which can be used for
measuring the value of current
or voltage.

a) How will you convert a
Galvanometerintoanammeter?

(1)

b) A Galvanometer with a coii
resistance 12Q shows ‘ull
scale deflection for a current
of 2.5mA. How will you convert /.
into an ammeter of range
0-75A7

¢) With the help of a diagram,
explain the principle and
working of a moving coil
Galvanometer.
OR

B) Particle accelerators are used to

impart high energy to elementary
particles. Cyclotron is such a
device.

(2)

(2)

(3)

a) Explain what do you mean by
magnetic Lorentz force.

(1)

-13-
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b) Using a diagram explain the
working of a cyclotron. Hence
obtain the expression for

cyclotron frequency. (3)

c) A cyclotron oscillator frequency
is 10 MHz. What should be the
operating magnetic field for
accelerating protons ?

[mass of proton mp = 1.67x10 ' Kg:
e=1B%10 6] 2)

17. A) When light rays enter from one
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medium to another, refraction
takes place. Consider refraction
of light at a spherical surface
separating two media of
refractive indices nyand n,
(ny >ny)

a) With the help of a ray diagram
show the formation of image of a
point object placed in the medium

of refractive index n,. (1)

b) Using this diagram derive the
n2 n1 _ n2 — Ny

relation 'y = w_ B ¢

where u, v, R have their usual

meaning. (3)

14
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c) In the above case let the first
medium be air and the second
medium glass of refractive index
1.5. R of spherical surface =20 cm.
An object is placed in air 100 cm
from the glass surface. At what
position the image is formed ?  (2)

OR

B) a) Define power of alens. What
is its unit ? (1)

b) Consider two thin lenses of
focal lengths f, and f, is
contact. Obtain an expression
for the effective focal length
of this combination. What will

be the power of this combination ?

(3)

c) A convex lens of refractive
index 1.5 has a focal length
of 20 cm in air. Calculate the
change is its focal length

when immersed in water of

4
refractive index 3 (2)

c)
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