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Instruction : First 15 minutes are allotted for
the candidates to ‘read the
question paper.
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This question paper consists of
seven questions in all.

All the questions are compulsory.

The number of parts of a
question to be attempted is
mentioned at the beginning of

the question.
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iv) The marks allotted to the
questions are mentioned against

each of them.

v) In numerical questions, use the
values of the physical constants
given at the end of the question

paper, if necessary.
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1. Answer all the parts :
g)  The. . umes’ of

intensity is

1) newton/metre
i1) coulomb/newton
1i1) newton/coulomb

1v) joule/newton.

electric

field

1

b) The length of a metallic wire of

S50 Q resistance is stretched two

times its initial length. Its new

resistance is

) 25 Q
i) 50 Q
iiij) 100 Q
v) 200 Q.
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The force F acting on charge
q moving with velocity

v perpendicular to magnetic field
B s

) F=quB
Bt
i B IE |
i) F=22
v
1v) =-B—If'-. 1
q

If the angle of incidence in denser
medium is equal to the critical

angle then the angle of refraction

will be

) 0°

1) 45°

111)  90°

iv) 180°. 1
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The de Broglie wavelength

associated with a moving charged
particle does not ciepend on its

i) mass

11) charge

111) velocity

1v) momentum. 1
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2. Answer any three parts :

a) How much energy will be spent in
15 minutes in a 50 kilowatt

electric heater ? 1

b)  Write Coulomb's law in vector form
for the force of attraction or
repulsion - between two point

charges. ]
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C)

d)
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Write the expression for magnetic
field intensity at a point on the
axial position dué to a magnetic
dipole. Explain the meanings of
the letters used. 1

State Lenz's law. 1
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3. Answer any three parts :

a)

b)

642191

The value of horizontal component
of the Earth's magnetic field at a
point i1s 05 x 10~ tesla and the

angle of dip is 45°. Find the value

of vertical component. 1

Write an expression for average
power loss in an alternating

current circuit. 1
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c)

d)
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Write the names of waves In
electromagnetic spectrum having

smallest and largest wavelength. 1

Draw the symbols of p-n-p and

n-p-n transistors. 1

4. To=l @t @uel & I S0 ¢
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4. Answer any three parts :

a) Write down Gauss' theorem of
electrostatics. Find out intensity of
the electric field at a rpoint outside
a uniformly charged thin spherical
shell with its help. 2

b) What do you understand by the
internal resistance of a cell ?

’l;]'ie potential difference of a cell

becomes 1:8 V when 0'S A current

642191
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1s drawn and when 1:0 A current is
drawn, it becomes 1'6 V. Find the -
internal resistance of the cell and
its e.m.f. 2
c) Define the focal length of a
spherical mirror.
A concave mirror produces 3 times
a real image of an object placed at
a distance of 10 cm in front of it.
Find the radius of curvature of the
Mmirror. 2
d) How is p-n junction diode used as
half wave rectifier ? Explain its
working, drawing a neat circuit
diagram. Show the waveforms of -

input and output voltages. 2
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5. foeel o @uel & I e
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[ 1 amu = 931 MeV | 2
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5. Answer any three parts :

a)

b)

642191

Explain photo-electric emission on
the basis of quantum model of
light and derive Einstein's photo-
electric equation. 2
Construct logic symbol, Boolean
expression and truth table for AND
gate. 2
What is meant by binding energy ?
[f the masses of proton, neutron
and alpha (a) particles are
respectively 1-:00728 amu,
100867 amu and 4-00150 amu,
then find the binding energy per
nucleon of alpha particle. 2

| 1 amu = 931 MeV |
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d) Draw a labelled block diagram of

radio transmission arrangement.
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6. Answer any three parts :

a)

642191

Define the capacity of a condenser.
Prove that the potential energy of a

charged condenser is U =lCV2,

2
where C i1s the capacity of the
condenser and V is potential

difference. 2
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Define the dispersive power of an
optical medium. Refractive indices
for violet, yellow and red colours of
light are respectively 1:632, 1-620,
1-:613 for flint glass. Find the
dispersive power of the material of

flint glass. 2

Inductance L, capacitor C and
resistor R are joined in series with
an alternating voltage source

V= Vo sin wt. Find the formula of

impedance and phase angle,
drawing vector diagram of the

circuit. 2
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State Brewster's law.
The polarising' angle of a
transparent medium is 60°. Find

the refractive index and the angle

of refraction. ( tan 60° = /3 ) 2
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7. Answer any two parts :

a)

b)

642191

State Biot-Savart law.

Derive an expression for the
intensity of magnetic field at the
centre of a current carrying
circular loop on its basis. 3
State the conditions of

interference. Derive the formula

= DA

7 for fringe width in Young's

)

double slit experiment. The
symbols used have their usual

meanings. | 3
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c) The energy of the electron of the

hydrogen atom in the n'h orbit is

13:6
R nE eV. Draw the energy

level diagram for hydrogen
atom and show transitions
corresponding to lines of Lvman

and Balmer series. <

ifas feeris
i % (h) = 6-6x107% 9. ¥

FIFZ I & () = - 16 x 10719 FeA

IFEA F FHAH (m,) = 9:0 x10 ' fan

YT i a1 § 91T (¢) = 3-0x108 Hi/4

z—:’t=10'7 =2 /ufEray 2

L -9.0x10° =za-#i2? /gwim?

4n €
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Physical constants

Planck's constant (h) = 6-6x107>* joule-sec

Charge on electron (e ) =

- 16 x 1072 coulomb

Mass of electron (m_) =90 x10 31 kg

Speed of light in vacuum ( ¢) = 3:0x10® m/s

Yo _10-7 newton/Amp?
4n

A 9.-0x10” newton-m 2 /coulomb?
4n €,
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