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General Instructions to Candidates ;

aflajodmolaudanBs snaymldeguosmed :

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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The given value of constants ean be used wheréver necessary.
Charge of proton = 1.6 x 10-1%C
Mass of proton = 1.67 x 1017 kg

[E]

Answer any three questions from 1 to 4. Each carries one score. 3x1=3)
A charged particle enters a uniform magnetic field at an angle of 40°. It"s path becomes

Figure shows the symbolic representation of

A
Y
B
(i) OR gate (i) NAND gate
(iii) NOR gate (iv) NOT gate

Write the unit of mobility.

If h is Planck’s constant, the momentum of a photon of wavelength 1A° is

@  h (i) 107%h
(iii} 10"k (ivi 10h
Answer any six questions from % to 11. Each carries two scores. 6x2=12)
(a) The ratio of electric field on the equatorial point and at the axial point at equal
distances from the centre of a short electric dipole is s (1)
(b) A closed surface encloses an electric dipole. What is the electric flux through the
surface ? ] (1)
A series LCR circuit connected to an ac source is shown below -
R
S c
L T
i I111
(a) Write an expression for impedance offered by this circuit. (1)
@ Under what condition this circuit is used fortuning radio ? {n
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3,./ Which ele:clrom;agueﬁc waves are used for the following purposes ?
(i) Diagnostic tool in medicine.
(i) Kill germs in water purifiers.
(iii) Cellular phones.

(iv) Inremote switches of household electronic systems. (4x%)

8./ Calculate the effective capacitance between a and b from the figure given below :
Cy=0C4y=100 pF, C; = C, =200 pF.
C] c}

11 I1
1 3

i — S —a b

T
Cy

H==

9.  Write any two uses of polaroids.

10. The temperature dependence of resistivity of a material is shown below :

p
- -
(a) Identify the type of material. (1)
(b) Write the relation between resistivity and average collision time for electron. (1)

11.  What is meant by half life of a radioactive substance 7 Write its relation with decay
constant, (1+1)
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12.

13.

14.

Answer any six questions from 12 to 18. Each carries three scores. (6x3=18)

A spherical shell of radius R is uniformly charged with charge +q. By Gauss’s theorem,
find the electric field intensity at a point p.

(a8) Outside the spherical shell and

(b) Inside the spherical shell. 2+1)

The equipotential surface through a point is normal to the electric field at that point.

(a) What is meant by equipotential surface ? (1
(b) What is the work done to move a charge on an equipotential surface ? 1)
(c) Draw the equipotential surfaces for a uniform electric field. (1)

The elements of earth’s magnetic field at a place are declination, dip and horizontal
intensity.
(a) A magnetic needle free to move in horizontal plane is shown below :

True North

7]

Which element of earth’s magnetic field is represented by 0 in the figure ? (1)

(b) The vertical component of earth’s magnetic field at a given place is /3 times its
horizontal component. If total intensity of earth’s magnetic field at the place is 0.4 G,
find the value of horizontal component of earth’s magnetic field. (2)

S5Y 24 6
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d,{ A transformer is used to change the alternating voltage to a high or low value.
(8) What is the principle of a transformer ? (1)

(b) A power transmission line feeds input power of 2300 V to a stepdown transformer
with its primary windings having 4000 turns. What should be the number of turns
in the secondary in order to get output power at 230 V 7 (2)

L{ Describe Young’s double slit experiment and derive an expression for the bandwidth of
the interference band.

17.  The schematic diagram of an experimental setup to study the wave nature of electron is

shown below :
- III~7AlH y i

Nickel
F A Electron Beam Target
— i
:K
*— Fleciron =—
Ell“
Vacuum
kX ir:":d " Chamber o
Movahle beam
collecior
To galvanome ler
(a) Identify the experiment, (1)
(b) Explain how this experiment verified the wave nature of electrons. (2)

18. The energy required to separate all the nucleons inside a nucleus is called binding
energy of the nucleus.

(a) Write an expression for binding energy in terms of mass defect. (1)

(b) Draw the graph showing the variation of binding energy per nucleon as a function
of mass number, (1

(€)  Which nucleus possess maximum binding energy per nucleon ? (1)
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Answer any three questions from 19 to 22. Each carries four scores. (3x4

19. Niels Bohr made certain modification in Rutherford’s model by adding the ideas of
quantum hypothesis.
(a) State Bohr's second postulate of quantisation of angular momentum. (1))

(b) Derive an expression for the radius and energy of the clectron in the n™ orbit of
hydrogen atom. 3)

20. Two long co-axial solenoids of same length are shown below :

N, turns
(a) Define mutual inductance of the pair of coils. (1]
(b) Derive an expression for mutual inductance of two co-axial solenoids. 2)
(c) Write the dimension of mutual inductance. (1)

21. A small telescope has an objective lens of focal length 140 cm and an eyepiece of focal
length 5 cm. What is the magnifying power of the telescope for viewing distant objects

when
(a) the telescope is in normal adjustment. 2)

(b) the final image is formed at the least distance of distinct vision. : (2)

53 In Amplitude Modulation, the amplitude of the carrier wave is varied in accordance
with the information signal. L
(2) What is meant by modulation index ? (1
(b) A message signal of frequency 10 kHz and peak value of 10V used to modulate a
carrier of frequency | MHz and peak voltage of 20 V. Determine the modulation
index. ' )
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(¢) The block diagram of a transmitter is shown below. Identify the elements labell

Nand Y. (1)
Transmitting
Antenna
m(t
(t) X v
Message signal T
Carrier
Answer any three questions from 23 to 26. Each carries five scores. (3x5=15)

23. Cyclotron is a device used to accelerate charged particles.
(@) With a suitable diagram briefly explain the working of a cyclotron and obtain an

expression for cyclotron frequency. < 3
(b) A cyclotron oscillator frequency is 10 MHz. What should be the operating
magnetic field for accelerating protons ? 2

24, The experimental set up to Tind an unknown resistance using a metre bridge is shown
below :

R S
: E”“F] B EWF] .
'.

G

100-1,—= |C

A rl D
LMch‘c Scale
_il l___(.}_._-.

£ 1

(a) What is the working principle of a metre bridge I n

(b) If the balance point is found to be at 39.5 ¢cm from the end A, the resistor S is of
12.5 Q. Determine the resistance R. Why are the connections between resistors in
a metre bridge made of thick copper strips 7 Q@+l

(c) If the galvanometer and cell are interchanged at the balance point of the bridge.
would the galvanometer show any current 2 (n

SY 24 12
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25.

26.

Y

The circuit used to change alternating voltage to direct voltage is called rectifier.

(a) With a neat diagram, explain the working of a full wave rectifier having two

diodes.

(b) What is the output frequency of a full wave rectifier if the input frequency is

50Hz?

{c) Draw the output waveform across the load resistance connected in

rectifier circuit.

A ray of light parallel to the principal axis of a spherical mirror falls at a point M as

shown in the figure below
M

!

C F P

(a) Identify the type of mirror used in the diagram.

(b) Bydrawinga suitable ray diagram, obtain the mirror equation.

(c) If the mirror is immersed in water, its focal length :

(increases/decreases remain the same’

3)

(4}
the full wave

1)

(1)
&)
1)
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