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Instructions :

i) All questions ar¢ compulsory.

i) This question paper has
5 sections : Section A, Section B,
Section C, Sectuon D and
Section E.

Section A is of multiple choice
type and each question carrics

1 mark.
Section B is of very short answer

iii)

iv)
type and each question carmnes
1 mark.

v) Section C 1s of short answer |

type and carries 2 marks each.
vi) Section D is of short answer Il
type and carries 3 marks each.
Section E is of long answer type
Each question carries 3 marks.
All four questions of this secuon
have been given internal choice.
You have to do only one question
from the choice given In the

question.
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Section - A
A & T B & 9w & aadHiE
V2 & 0 =gy fawer | (90° —4)
€1 A I HF @
i) 30° i) 45°
u) 60° . iv)  90°. 1
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) A<dy, @) A>2,

iii) A>2r, iv) FHIAEH 1
fez § wfom wites aRew | Fra
Y= 19 ¢ o forg faeit & =feg

>

[

L
i)y A=0,B=1,C=0
i) A=1,B=0,C=0
i) A=1,B=0,C=1
ivy A=1,B=1,C=0. t
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a) The refractive index of the prism
material of angle 4, is ¥2 and angle

of minimum deviation is ( 90° -A )
then value of A will be )

b)

H985671

i 30° i) 45°

i) 60° . iv] 90°. i

Light of wavelength A falls on a
photosensitive surface having work

function E. Photoelectrons will

Ao
be emitted, when
iy A<k i) A>3,
i) A>2A, --iv) allof these. 1

In order to obtain output Y =1 in
the logic circuit shown in the
figure, the input should be

s
O
Ce
ij A=0,B=1,C=0
i) A=1,B=0,C=0
i) A=1,B=0,C=1
ivy A=1,B=1,C=0. 1
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6
Each corner A and C has charge
q, and on the cach corner B and

D, has charge -q, of a square
ABCD of side l. Charge at A s n

q
equilibrium, then the ratio =1 will
9,
be
i1 W 242
1
i) 2 M 7 1

Two concentnic circular coils of
radius R are placed perpendicular
to cach other. The resultant

magnetic moment by passing the
same current / in both of them,

will be 1
i)y  J2=IR? i) 2R

i) 2¥2=IR? ) O 1
A plane clectromagnetic wave of
frequency 100 MHz is propagaung
along + X-axis in vacuum 1§
electric field at any point s

E=6.0j Vm™ then the
magnetc held Eﬁwzli be

ij 20x107%k tesla

iij -20x10"° k tesla

i) 20x107" 1 tesla

iv) 05x10 " Kk tesla !
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Find the equivalent resistance

" across A and B in the circuit

shown below, if V, <V . 1
300
A—e

AW
100

If speed of light is one third of its

resent value, then what would be
the effect on the binding energy of
the nuclei ? 1
Find the frequency of an
electromagnetic wave of
wavelength 3000 A. 1
Show the resonant frequency by
drawing a 'graph between the
applied frequency (v) and the
impedance ( Z ) for a series LCR
resonant circuit. 1
In the given figure, a steady
current flows in the solenoid from
A to B. What will be the direction
of the induced current ? 1
A — TR

b &

—B

F
Two bulbs ( 60 W - 220 V) apd
(40 W - 220 V) are joined in series
with 220 V mains. Find out th¢
total power of the bulbs. 1
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How does the Zener diode work as
a voltage regulator ? 2
Enunciate Snell's law of refraction
by Huygens' wave theory. 2
Calculate the de Broglie
wavelength associated with an
electron accelerated by potential

2

difference of 100 volt.
In a potentiometer experiment,

null deflection point is obtained at
a distance of 300 cm for the two

cells of emfs E, and E, joined in
series. When cell of emf E, is
removed then the null deflection
int is at 100 cm distance. Find
out the ratio of emfs of the cell. At -
which distance null deflection -
point will be, for the cell of emf
E, only ? 2
OR _
Compute the value of current m
the given circuit and pqtennal
difference between the points 4

and ¢:
E,= 2V E,=4V

c
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Obtain the formula for the voltage
gain by drawing a circuit diagram
of amplifying action of a common
emitter n-p-n transistor. 3
Ionisation energy of hydrogen atom
is 136 eV. A photon falls on the
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hydrogen atom, initially in its
ground energy state, excites it to
n = 3 state. (i) Show the transition
in the energy-level diagram.
(i) Calculate the wavelength of the
photon. (iiij How many emission
lines are possible in the above
transition ? 3
The de Broglie wavelengths of a
proton and a photon are *, and

A, respectively. Kinetic energy of

proton and energy of photon { E )
are the same. Prove that

NyE. 3
Ay

Monochromatic ray of light is
incident on the surface AB of a
prism of 90° angle as shown in the
figure. The emergent ray is just
refracted and moves tangential
from the surface AC after
refraction. Find out refractive
index of the prismﬂmaterial. 3

[ Turn over

346(XX)
¢

5. @)
q)

H985671

14

What is the principle of meter
bridge ? In a meter bridge
experiment, shown in ti_le figure,
the null deflection pomnt D s
obtained at a distance of 4Q cm
from the end A on the meter bridge
wire. If a resistance of 10 Q is
joined in series with R, the null
deflection point is 60 cm from the
end A. Find the values of R, and

R]‘

Al

i) Teya =t o A S @ R
H 45° TR W fayd W &6 FA
AT - 31T |
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NOR T & AND 7€ &8 U7 & §
it qRUY a9 T T Fey
AR | 3
An electric dipole of electric dipole
moment P is placed in a uniform
electric field E. Find out
ijj torque acting on the dipole by
rotating its axis by an angle of
45° from the direction of
electric field,
i) potential energy of the dipole
in its equilibrium position,
iiij work done in rotating the
dipole by 180° from the
equilibrium position. 3
What is the relationship between
the polarizing angle and the
critical angle ? Two polaroids
A and B are in crossed position.
Unpolarised light of intensity
64 Wm 2 is incident on the
polaroid A. Calculate the intensity
of the transmitted light from the
combined polaroids by rotauing
polaroid B by an angle of 30°. 3
What is Ampere's circuital law ?
Using this law denve the formula
for the magnetic field at a point on
the axis inside a current cam'iﬂg

solenoid.
OR
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What is Biot-Savart's law ? Derive
formula for the magnetic field at a
point on the axis of a current
carrying circular coil with the help
of this law. 3

d) Find out, by using Kirchhoff's law
In the given circuit, (i} potential
difference between the points B
and D, (ii} current through 3V celi

- A 2V 20 B .

oL

16

10

¢

30 3V 3

¢) How AND gate is realized from the
NOR gate ? Explain by making
logic circuit and truth table. 3

qug - g
_ Section - E .
e g T e Frds @ w g
t 2 forelt Heaiufien we = g sy wmw:
« T B IEET F T 1620 TS a9
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d-aeg W oW e @ s €1 (R d
log,,4=0-6021) S
g
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HEITIH2+]H3 —>2H€4 ot
S e A e e L S
fafefra aftga wfe 10'° @€ &, @ AT =
5 yqﬁmm'm?qma@mm
s 2 fear @

m, H?) = 2:014 amu
m(, H') = 1-007 amu
m(,n')=1-008 amu
m[gHe4J=4'00.1 amul

a4l 1 amu = 931 MeV )

What is the relation between mean life

and decay constant ? The mean lives of

a radioactive substance are 1620 years

and 4035 years for u emission and

B emission respectively. Find out the

time during which three fourth of the

sample will decay if it is decaying both

by « and B emissions simultaneously.

( Given, log,,4=0-6021) 5
OR

el 40

A star initially has 10 = deuterons. It

produces energy via the following

Processes :

HZ2+ H? 5 H+H

2 3 9 l
and \H"+ H” —>,He" +;n

H985671
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m‘(]_H?} =2014 amuy
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m(yn')=1-008 amu

m(;He*)=4-001 amy
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M, S (X, = X,). X, O &

yfererm &1 5
On which principle, does the
transformer work ? The number of turns
in the primary and secondary coils of an
ideal transformer are 2000 and
50 respectively. The primary. coil is
connected to a main supply of 120 V
and secondary to a bulb of 06 Q
resistance. Calculate (i) voltage across
the secondary, (ii) current in the bulb,
(iii) current in the primary coil,
(ivy power in primary and secondary
coils. ' 5
OR

Define coefficient of self-inductance.
A solenoid of self inductance L and a
bulb B are joined in series with an a.c.
source as shown in the figure.

e

H985671
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How would brightness of the bulb

change, when

i) number of turns in the solenoid
arc reduced ?

iij an iron rod is placed inside the
solcnoid ?

iiij a capacitor of reactance Xo is
joined in series with the solenoid,
when (XC=XL]. XL is the

reactance of the solenoid ? 5
ggd | TE T Uae o & GO 9 wleg

0 & Y @) A o o 3o qdn @
o EA @ 99 §ge o9 @ U a4
gt 2 39 I w W Hifvw Ko e o
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Write the formula for the focal length of
the combination of two thin lenses
placed in contact. If one lens is convex
and the other one is concave, then
what would be the nature of the
combination ? Justify your answer.

Find the position of the image of the
source S formed by the combination of
the lenses shown in the figure.

f=10cm };-——I{)cm f,-30cm

OR
Obtain the formula for the distance of
the n th bright fringe from the central
fringe in Young's double slit experiment.
In Young's double slit experiment, the
separation between the slits is 0-8 mm,
wavelength of light used is 7200 A and
the distance between the slits and the
screen is 2 m. Find the distance of the
pomnt from the central fringe, where

intensity of light is 50% of the maximum
intensity. S

H985671
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What is Gauss' law of electrostat_ics ?
Obtain the formula for the intensity of
the electric field due to a point charge,

24

using this law. S and S, are two

~ concentric hollow spheres, enclosing the

charges Q and 3Q respectively. [1'} Find
the ratio of electric flux linked with 5

and §,. (i) How will the electric flux

through S, change, if a medium of

dielectric constant 3 is placed inside
S5, ? 5

OR :
What is meant by equipotential
surface ? What are its important
characteristics ? A charge Q is
distributed over two concentric hollow
spheres of radii , and r, (r >r,) such

that their surface charge densities are

equal. Find the potential at their
common centre. 5
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