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General Instructions to Candidates :

There is a ‘Cool-off time’ of 15 minutes in addition to the writing time.

Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.
Read questions carefully before answering.

Read the instructions carefully.

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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Answer any & questions from 1 to 9. Each carries 1 score.

PART -1

Sx1=8)

ST unit of electric charge is

When alternating current is flowing through an inductor, the phase difference
between potential and current is

(a) 0 (b) 45°
(c) 90° (d) 180°

Momentum of a photon with wavelength A 1s,

h
(2) A b) 3
(c) %— d A+h

According to Bohr, the electron can revolve around the nucleus only in those
orbits where angular momentum is an integral multiple of

Write the number of neutrons and protons in the nucleus of QX.

A stationary charge can produce electromagnetic waves. State true or false.

What is the value of magnetic field at the centre of a circular coil having n turns
carrying current ?

When bulk pieces of conductors are subjected to changing magnetic flux, currents
are induced in it. Name the current.

The redistribution of energy due to the superposition of two or more light waves
is called
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B. Answer all questions from 10 to 13. Each carries 1 score.

10. When a dielectric is placed between the plates of aca

g

(4 x| = 4)
pacitor, 1ts capacity,
(a) remains the same

(b) increases

(¢c) decreases

* - ?
Which of the following material is used to make standard resistance :
(a) Carbon (b) Copper

(¢) Germanium (d) Manganin

. (negative/positive/zero)

12. The susceptibility of a diamagnetic material 1s
13.  The blue color of the sky is due to
PART - 11
A. Answer any 2 questions from 14 to 17. Each carries 2 scores. (2x2=4)
14. State Gauss’s law in magnetism.
15. Draw the phasor diagram for an A.C. voltage applied to a series LCR circuit.
16. A gate is a digital circuit that follows a logical relationship between the input and
output.
(a) Which are the universal gates ? 1))
(b) Why are they called so ? | (1)
17.  What are coherent sources ?
B. Answer any 2 questions from 18 to 20. Each carries 2 scores. 2x2=4)
18. A charged particle is moving perpendicular to a uniform magnetic field.
(@) What is the shape of the path followed by the particle ? . (1)
(b) Ifthe field is non-uniform, what is its new trajectory ? o (1)
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19.  Write any two uses of X-rays. (2)

20. (a) What is the equation for torque acting on a dipole placed in a uniform

electric field ? (1)

(b) What is the condition for maximum torque ? (1)
PART - 111 |
A. Answer any 3 questions from 21 to 24. Each carries 3 scores. 3x3=9) |
21. The resistance is the opposition offered by a material to the flow of current. |

(a) The unit of resistance is ; (1)

(b) Find the equivalent resistance of two resistors R, and R, connected in
parallel. (2)

22. A spherical mirror is a mirror with a curved reflecting surface.

(a) What is the relation between focal length and radius of curvature of a |
spherical mirror ? (1)

(b) Prove that for a concave mirror forming real image,

1 1 1 .- |

UV £ (2)
23. (a) Define dip at a place. (1)

(b) Calculate the vertical component of the earth’s magnetic field at a place
where the dip is 60° and the horizontal component is 0.2 x 107% wb/m?. (2)
24. (a) Write any two characteristics of equipotential surfaces. (2)
(b) What is the shape of equipotential surface around a point charge ? (1)
B. Answer any 2 questions from 25 to 27. Each carries 3 scores. 2x3=06)

25. Photoelectric effect is the emission of electrons from certain metal surfaces when
they are exposed to light.

(a) State any two laws of photo electric emission. (2)
(b) What is meant by stopping potential ? (1)

26. A nucleus is made up of protons and neutrons. |
(a) Define mass defect. Write an equation for mass defect. (2)

(b) The nuclear process used in nuclear reactor is , (1)
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27. (a) Define ionisation energy. (1)

(b)  Mention any two drawbacks of Rutherford model of atom. (2)
PART -1V
A. Answer any 3 questions from 28 to 31. Each carries 4 scores. 3x4=12)

28. A capacitor is a system of two conductors separated by an insulator.

(a) Obtain an expression for the equivalent capacitance of two capacitors
connected in series. (2)

(b) The potential across a 900 uF capacitor is 100 volts. How much energy is
stored by the capacitor ? (2)

29. A moving coil galvanometer is used as a current detector in a circuit.
(a) What 1s the working principle of a moving coil galvanometer ? (1)
(b) How can you convert a moving coil galvanometer into 3)
(1) an ammeter

(11) a voltmeter

30. Anemf s induced in a coil due to the change of flux in the same coil.

(a) This phenomenon is called , (1)

(b) Derive an expression for the energy stored in an inductor. 3)

31. A diode 1s used to rectify alternating voltages.

(1) Which property of diode is used here ? (1)
(2) Explain a full wave rectifier using necessary circuit diagram. 3)
B. Answer any 1 question from 32 to 33. Carries 4 scores. (1x4=4)

32. A transformer is used to change alternating voltage from one to another of greater
or smaller value.

(a) Which principle is used in transformer ? (1)

(b) A power transmission line feeds input power at 2300 volts to a stepdown
transformer with pnmary coil having 4000 turns. What should be
the number of turns in the secondary in order to get output power at 230 V 2 (3)
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33. According to Huygen's principle, each point of the w

ave front is the source of

secondary wavelets.

(a) Using Huygen's principle, prove the law of refraction. (3)
(b) Light can bend around the corners of an obstacle in its path and can c]leviat'e
from its path if the size of the obstacle is very small. What is this
phenomenon called ? (1)
PART -V
Answer any 2 questions from 34 to 36. Each carries 6 scores. (Z2x6=12)

34. When a ray of light obliquely enters another medium, it undergoes changes at the
interface of the two media.

3.

36.

ME-524

(1)  State Snell’s law of refraction. (2)
. . . : . P e |
(11)  Refraction at a spherical surface can be explained using the relation, N 5
iy =1y
=7 R - Using this derive Lens Maker’s formula. 3)
(111) A concave lens always produces (real/virtual) images. (1)
(a) The total number of lines of force passing through a surface is called
. , (1)
(b) State Gauss’ law in electrostatics. (2)
(c) Using Gauss’ law derive an expression for the electric intensity at a point
distant r from a line charge having linear charge density A. 3
A potentiometer is a device used to measure emf of a cell.
(a) What is the principle of potentiometer ? (1)
(b) Explain how the emfs of two cells can be compared using potentiometer. R).
(c) Ina potentiometer arrangement a cell of emf 1.25 volts gives a balance point
at 35 cm length of the wire. If the cell is replaced by another cell and the
new balancing length is 70 cm, what is the emf of the second cell ? (2)
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