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 General Instructions to Candidates : o _
® 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.

® © & o

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.

Electronic devices except non-programmable calculators are not allowed in the |
Examination Hall. o .
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1. Match the folldwing:

A

B

C

Radio waves

Nuclear reactions

Destroy cancer cells

Ultraviolet rays

S

—

Inner shell electron transition

Detect fake currency notes

.

Acceleration of charges in Physical therapy
conducting wires
o &Cellul ar phones -
(Scores : 2)
2. The atorﬁic hydrogen emits 1ines spectrum consisting of various series.
(a) ‘Name the series observed first. . (Score : 1)
(b) Drav?the energy level diagram of hydrogen atom. (Scores : 2)
3. Vector form of a law can be written as “f = GE.
The above equation is an equivalen{ torm of a famous law. Name the law.
(1) | Biof—Savart’s law (11) Ohm’s law
' (ii1)) Coulomb’s law (1v) Gauss’s law (Score : 1)

has symmetry.

Gauss’s theorem is useful in determining the electric field when the source dlstnbutzon

(a)

(b)

The electric field 1nten51ty at a distance ‘r’ from a umformly charged infinite

plane sheet of charge is

' o 1
Proportional to r (11). Proportional to

(1)

(111) .Proportional to r? (1v) Independent of r (Score : 1)

A thin spherical shell of radius ‘R’ is uniformly charged to a surface charge

density ¢. Using Gauss s theorem derlve the expression for the electric field

produced outside the shell. (Scores : 2)

5. Draw the labelled block diagram of an amplitude modulator for obtaining AM wave.
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The following is a choice question.

6. (A) The force exists between the nucleons in a nucleus is called nuclear force.

(a) The nuclear force between two protons, two neutrons and between a proton

and a neutron is denoted by f_, f = and f  respectively, then

o . . pPp’ nn
() fpp - fnn 7 fpn (H) fpp & fl‘ll’l - fpn
(i11) fpp =t = fpm (1v) fpp =1 # fpn - . (Score: 1)
(b) What is the meaning of mass detfect ? -  (Score : 1)

(C) Calculate the energy released in the nuclear reaction shown below :
iI_-Iz + le«—> 2He4 + Energy
mass of(le) —2.014102 u

mass of (2H€4) =4.0026 u

1 am.u =93] MeV . (Scores : 2)
o OR '
(B) (a) What is meant by half-life of a radionucleus ? ' (Score : 1)

(b) The half-life of Polonium is 140 days. How long will it take to reduce to 1 g.

Polonium out of its initial mass ot 16 g ? - (Scores : 2)

(c) Which one of the following particles can be used for the disintegration of a

- radioactive nucleus ?
(1)  Proton
(11) Neutrﬁm
(111) Elécfron

(iv) Deutron I o . ::' (Score : 1)

7. (a)- You are given two capacitors having capacitances C, and C:z-

Derive an expression for the equivalent capacitance 1n
(1) Senesand

(ii) Parallel combinations . (Scores : 4)
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(b) The variation of charge (q) on a capacitor with voltage (V) is shown in the figure
oiven below :

Charge (q)

O  Voltage (V) B
The area of the AOAB represents -
@) Capacitance '
(11) Capacitiv'e reactance
(111) Electric field between the plates

(iv) Energy stored in the capacitor ' - . (Scor-é : 1)

8. (a) Four equal resistances each of 6 ohms are arranged as shown in the figure given

below :
6Q
A ' B
6 €2 _
Calculate the total resistance between A and B. - (Scores : 2)

- (b) Table given below shows the current (I) voltage (V) relationship of a device.

Voltage (V) Current (li
1 | 20
2 30
3 35
s | 50
s | 55
6 1T 68 |
Draw V-I graph. With the help of the graph explain whether the device is showing
ohmic or non-ohmic behaviour. - _ (Scores : 2)
(c) Name two devices which do not obey Ohm’s law. - (Score:1)
2015 ' ' ' 6
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0. Magnetic materials are broadly classified as diamagnetic, paramagnetic and
ferromagnetic. '

(a) Mention the beha?iour of dia and ferromagnetic materials when they are placed in
1 non-uniform magnetic field. _ ' ~ (Scores : 2)

(b) The temperature at which a ferromagnetic material becomes paramagnetic 18
(i) Transition temperature - '
(i1) Critical temperature
(iii) Curie temperature

(iv) Triple point o ' - ~ (Score: 1)
10. The refraction of light through the atmosphere is responsible for many interesting

(a) How isthe atmospheric refraction of sunlight affects the duration of a day ?

(Séore : 1)

Complete the ray diagram to show the image formation. ~ (Scores : 2)

The following is a choice questwn

== 1{1. (A) The wavelength of matter waves is called de Broglie Wavelength.

(a) An a—particle a proton and an electron having de Broglie wavelengths Ao

k and A, respectively are movmg with the same momentum. Then
@) A > A > A () A A >R
(i) A TA = A (iv) A, =A, # Ay (Score : 1)

- (b) The de Broglie wavelength of a ball of mass 0.12 kg is 2.76 X 1073* m
Calculate the speed of the ball. ~
[h=6.625 X 107* Js] ~ (Scores:2)
' ' OR '
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(B) Photoelectric current depends on the intensity of incident light.

(a) The maximum current emitted by a photoelectric material is called
() Emitter current | '
(1)  Collector current
(i11)  Saturation current _
(iv) Peak current - . o (Scoré : 1) |

(b) Work function of caesium and platinum are 2.14 eV and 5.65 eV
respectively. Which one of the two metals has higher threshold wavelength 7
Justify. ' S ' (Scores : 2)

12, The magnitying power of a telescope depends on the focal length of the objective and
that of the eye-piece. | _

(a)

(b)
13. (a)

(b)
2015

‘Data of some lenses are given in the table.

Lenses | Power Aperature

‘L, | 6D | 1em
L, 3D 8§ cm
L, | 10D | 1cm

Choose any two lenses which are to be preferred as objective and eye-piece to
construct a telescope. Give reason for your selection. ' -~ (Scores : 2)

A telescope has an objective of focal length 1.44 m and an eye-piece of focal

- length 0.06 m. What is the separation between the objective and the eye-piece ?

, (ScOres' : 2)

The S.II. unit of inductive reactance is .
(1) Henry (11) Ohms

(iii) Volt o (1v) No unit ‘ - " (Score : 1)

Figure given below shows a series LCR circuit connected to a variable frequency
source. | " '

40 €2

S L

_ 5H
Determine the source frequency at resonance. . (Scores : 2)
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The following is a choice question ;

4. (A Interference and diffraction of ligl

It waves produce alternate dark and bright
regions called fringes

(2}  Regarding the Iringe width choose the correct statement.

() Interference fringes are of unequal width,
(11)  Diffraction fringes are of same width.

(ii1) Interference fringes are of equal

width and diffraction fringes are of
different width. |

(iv)  Both interference and diffraction fringes are of different width.  (Score : 1)

(b) Using a schematic dtagram derive

an expression for the fringe width in
Young’s double slit experiment.

(Scores : 4)
OR

(B) Huygen’s principle help us to find the shape of a wave front cmanating from a
source, ' '

(a)  The shape of the wave front originating from s tube light is

(1)  Plain | (11)  Circular

(iii) Cylindrica] (iv)" Spherical

(b) Give Huygen’s prmciplé with the h

elp of a ray diagram. Prove the law of
retlection. |

(Scores : 2)
(b) Name the factors on which the inductance of a coi depends (Score : 1)
The following is a choice question :
16. (A) A current carrying conductor produces a magnetic field in the surrounding space.

() Name the law which gives the relation between current and the magnitude
- of the field it produces, | (Score : 1)

% (b) Using this-law obtain the equation for the mégnetic field on the axis of a

- circular current loop. (Scores : 4)
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(B) Depending on the requirement, a moving coil galvanometer can be used as a
current detector, an ammeter or a voltmeter.

(a) Write the principle of a moving coil galvanometer (Score : 1)
(b) Using a suitable dlagram arrive at an expression for the current sen81t1v1ty of
a moving coil galvanometer (Scores : 4)

17. A graph showing the variation of current (D ﬂoWing through a p-n junction with the
- voltage (V) apphed across it is called the V-I characteristic of a p-n junction.
(a) V-I characterlstlc of a forward biased dlode 1s shown 1n the ﬁgure
' I(mA)
100 4
60
40
20
02 04 06 08 1.0
Write any two important features of the graph. ~ (Scores : 2)
(b} Whatis 2 zener diode ? Give its symbol. ' (Scores : 2)
18.” A logic circuit is shown in the figure :
AIBIY|Y
0lo0/1]0
Name the resulting gate formed by the combination of the above gates. (Scores : 2)
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