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All questions are compulsory.
This question paper  has
S5 sections, Section A, Section B,

Section C, Section D and
Section E.
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Section A is of multiple choice
type and each guestion carries
1 mark.
Section B is of very short answer
type and each question carries

1 mark.

gSection C is of short answer 1

type and carries 2 marks each.

Qection D is of short answer 11

type and carries 3 marks each.

Section E is of long answer type.

Each question carries 3 marks.

All four questions of this section
have been given internal choice.
You have to do only one question
from the choice given in the

question.
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A metallic hollow spherical surface
of tadius 5 cm is charged such
that the potential on its surface is
10 V. The potential at the centre is
) 0oV
iij 10V
iii) same as at a point 5 cm away

from the surface

iv) same as al a point 25 c<m

away from the surface. ]

A wire of 24 Q resistance is bent in
the form of a equilateral triangle.
The effective resistance in between

any two coriers is
il 972 Q i) 24 Q

) 12 Q )l 16/3 Q. 1
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Henry/metre is the unit of
i)  Permittivity
i) Magnetic permeability
ii) Dielectric constant
iv) Self-inductance. . 1
The energy released in a nuclear
fission of one nucleus is
3-2x107'! J. The number of nuclei
required per second in a power
plant of 16 kW is
i) 5x10¥
ii) 5x10!2
iii) 0-5x 10!2
iv) 05x 10, 1
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The frequency of an amplitude
modulated wave is f,  and

frequency of the carrier wave is f.

The bandwidth of the modulated

wave is

) = Sfn)

i 2f,

i) 2 f,

iv) —%" 1

An electron ( mass m and

charge e ) being accelerated. with

V volt hits a target. The maximum

velocity of the electron in collision

is

) eVim

i) eV2/m

i) JeV/m

V) J2eV/m o
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UaEr W ( Avalanche break-

down ) § 319 F91 A3 & ? ]
U Foiid FAW T fead o
gAE ? 1

A particle of mass 4x10"'3kg and

charge 2-4x107'® coulomb, is
suspended stationary between
two horizontal charged plates
separated by 2 cm. Find the

potential difference between the

plates. ( g = 10 m/sec?) 1
The magnetic flux associated with
a coil is changed from 1 weber to
0-1 weber in 0-1 sec. What will be
the magnitude of the induced
emf ? 1
Why does the sky appear red

during sunrise and sunset ? 1
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Explain the meaning of photo-
electric work function. 1

What do you mean by avalanche

breakdown ? 1
How many electrons are there in
one coulomb of charge ? 1 |
avs - | _
Section - C E
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Explain the working process of a
p-n-p transistor by giving circuit
diagram. ' 2
Write the formula for energy of
electron of a hydrogen atom in nth
orbit. Find the value of ionization

potential and first excitation

cnergy. 2
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If the angle of prism and angle of

minimum deviation of a prism are

equal, then firrd the refractive

index of the material of the prism.
2

An incident light after reflection

from a transparent medium 1S

completely polarized. If the angle

of polarization is 60°, then find the
angle of refraction. Also find the
value of refractive index of the
medium. 2
OR
A ray of light moves from vacuum
into a medium of refractive index
n. If angle of incidence is twice the
angle of refraction then find the

angle of refraction in terms of n. 2
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Explain the  principle  of
transformer. The number of turns
in the primary and secondary of

an ideal transformer are 1100 and
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110 respectively. The supply

voltage in primary coil is 220 volt.
If the resistance connected with
the secondary is 220 Q, then find
the value of current drawn by the.
primary coil. 3
Draw a circuit diagram to find the
internal resistance of a cell with
the help of potentiometer and’
derive the formula used. 3
If an electron is accelerated with
V volt from rest, then obtain the
expression associated with de

Broglie wavelength. 3
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What do you mean by isobars and
isotopes ? Give one example of

each. 3

Define angle of dip. At a certain
place on the earth, the magnitudes
of the horizontal component and
the vertical component of

earth’s magnetic field are
0-3x107* weber/m? and
343 x107° weber/ m? respectively,
then find the total intensity of

earth’s magnetic field and angle

of dip. 3
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The amplitude of a 10 MHz carrier
wave is 20 mV. It is modulated
with 10 kHz audio wave whose
amplitude is 10 mV. Find the
frequencies and amplitudes of the
upper  sideband ) and lower
sideband of  the resultant
modulated wave. 3
1Q resistor and -0-01 henry
inductor are joined in series with
200 volt AC line, whose frequency

is 50 Hz. Find out reactance (X L].

impedance ( Z) and current (i) in

the circuit. 3
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What do you mean by drift velocity

of frcc electrons ?

90 coulomb 'charge flows in

75 minutes in a silver wire of

1 mm diameter. If number of free

electrons per cm? is 58 x 1022,
then find out (i) current and

(ii) drift velocity of electrons. 3
OR

A variable capacitor is joined with
a Dbattery of 200 wvolt. If
capacitance of the capacitor is

changed from 10 pF to 2 pF, then

find the change in the energy. 3
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d) Explain the refraction of waves
with the help of Huygens’ theory of

secondary wavelet. 3

e) Explain why Radio transmitter of
long distance uses short-wave
band and why TV transmitter of

long distance uses satellite. 3

g -4
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Derive the formula (E-l] =£-—1 for
v u R

refraction of light of a concave spherical
surface. Here symbols have their usual
meanings. Find the focal length of
combination of two lenses of powers
+2:50D and - 3-75D, respectively. S

OR

R2841
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Deriﬁe the formula for the focal length of
a thin lens in terms of refractive index
and radii of carvature with the help of
refraction formula of light of a
transparent spherical surface.

Focal length of a convex lens (n = 1'5) is
10 ecm in air. What will be its focal

length when it is immersed in water
(n' =4/3). 5
p-n B SIS & fOQ 370-3vea o 3er-
#a % oy fow difawr semedr am #5
"R YR H AR W a5 9 Ao e
aﬂqﬁm:hizmmﬁ3Héihm1%ﬁ:@ﬁ:ﬁ

HEAET | 5
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S
Draw the circuit diagram for forward
bias and reverse bias for p-n junction
diode. Draw necessary circuit diagram
of full-wave rectifier for converting |
altecrnating current into direct current
and explain the working process in
brief. S

OR
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State the names of the gates P and

Q shown in the given figure and prepare
truth table for the output signal y and

show waveforms of the input and output

signals.

S
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What do you understand by dielectric

polarization ? Find the expression for |

. i
the capacity of a condenser when entire '

space between the plates is filled with

dielectric of dielectric constant k. 5

OR
Write Gauss Theorem. A spherical shell.
of radius R is charged with g coulomb.
Find the electrical potential and electric
field on its (i) surface (ii) inside the shelli

and (iii) at a point outside the shell. 5
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Obtain the formula for the torque acting

on a current 100P placed in 2 uniform

magnetic fjeld and hence define

magnetic dipole moment. 2 amp current

is flowing in a current carrying loop of
area 100 cm?. Find the value of
magnetic dipole moment produced. S
OR |

What is Ampere’s circuital law ? Obtain
the formula for the magnetic field
produced at a point due to a straight
long linear current carrying conductor
with its help.

A current of 10 ampere is flowing in a
straight long conductor. Find the

intensity of magnetic field produced at a

point, 10 cm from this conductor. 5

R2841
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o Fraaiw
4“1% = 9x10° ez ? gwim?
%: 10™7 g7 /uwdtay 2
c=3x 10® /v
e = 16x10"'° Fa

h=663 x 10™* JA-qH02 |

Physical constants :

1 _9x10° newton-metre? /coulomb?
4ne,,

L
Yo =107 newton/ampere
4n
c=3x 108 metre/sec
e = 1-6x1071? coulomb

h=663x 10™** joule-sec.
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