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First 15 minutes are allotted for the
candidates to read the question paper.
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Instructions :

i)
ii)

i)

iv)

v)

vi)

All questions are compulsory.

This question paper has 5 sections :
Section A, Section B, Section C,
Section Dand Section E.

Section A is of multiple choice type
and each question carries 1 mark.
Section B i1s of very short answer
type and each question carries
1 mark.

Section C is of short answer 1 type
and carries 2 marks each.

Section D is of short answer II type
and carries 3 marks each.

vii) Section E is of long answer type.

Each question carries 5 marks.

In all four questions of this section
internal choices have been given.
You have to do only one question
from the choices given in the
question.

viii) The symbols used in the question

5922

paper have usual meaning.
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a) A convex lens of focal length f, is

placed in contact with a concave lens-

of focal length 2f Focal length of the
combination is

1) =2f ii) +2f
i) + 3f w) +2f/3 1
b)  The slope of the graph between the

frequency (v) and the stopping

potential (V') of incident light in the
experiment of photoelectric effect, is

i h n) e/h
iiijy h/e iv) v/V 1

c) Which of the following p-n junction
diodes, 1s forward biased, as shown
below ?

i) ‘ =10V

ii) I—m WWA——e
-10V
2V

i) o M —e
. . [~J
iv) i & +10V
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Electrostatic force of F newton acts
between two point charges. If the
charges are placed in a medium of
dielectric constant K, then the force
will be

i) KF i) K/F
i) F iv) F/K 1

A wire of length ! is bent in the form
of a circular coil. Magnetic field at the
centre of the coil on flowing electric
current it in it, 1s

i) m ii) 2 "Dni
L 1
I. .
T i) Lo |
2 21

If '11,12 and }”3 represent the

wavelengths of visible light, X-rays
and microwaves respectively, then

1) llblz}la
1) 12>?.3>11
i) >y,
1v) Ay >k

> A !
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How is germanium made as a

~ semiconductor of p-type ? 1

What is chain reaction in nuclear
fission ? 1
Write down any two applications of
ultraviolet rays. 1
If root mean square value of g.c is
Yy2A, then what will be the peak
valuie of the current ? |
What is Fleming's left hand rule > |
Find out the radius of a spherical

conductor of 1 farad electrical
capacitance. 1
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Prove that the circumference of a
stable orbit inside ap atom is in
integral multiple of de Broglie's
wavelength of the corresponding

electron of that orbit With the help of
Bohr's model.

2
Draw labelled ray diagram of g2
compound microscope., 2

What s the effect on the Kinetic
energy of the emitted photoelectrons
by increasing the frequency of the
incident light by two times on g2
certain metal plate ? 2
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Masses of three wires of copper are in
the ratio of 1 : 3 : 5 and their lengths
are in the ratio of 5 : 3 : 1. What will
be the ratio of their resistances ? 2
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What is meant by nuclear fusion ?

How is it different from the nuclear

fission ? Give one example of nuclear
fusion in nature. 3

Find, the values of currents 1,

i,

12
and i, with the help of the circuit
diagram shown below : 3

i 20V 1000
WM\ — ¢
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When monochromatic hight of
wavelength }., is incident on a metal
surface, then the stopping potential
for the photoelectric current is 3 V.
Stopping potential V is obtained for
the same surface for the incident light
of wavelength 2i. Find out the
threshold  wavelength  for  the
photoelectric emission. 3
On which factors, does the angular
width of central maxima depend in
the diffraction pattern of a single slit ?
Show the intensity distribution of
light in the diffraction pattern with
the help of diagram. 3
What is meant by the sensiuvity of a
potentiometer ? What is  the
relationship between sensiuvity and
the potential gradient ? Voltage of 2V
is applied between the ends of a 5 m
long wire of a potentiometer. Find the

value of the potential gradient in the

i

wire.
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Obtain the expression for the
intensity of electric field on the axial
line of an electric dipole. 3

Derive the formula for the refraction
of light at a spherical surface,

1 -n

2 1 2 1

7, u R

n, n _?’1

where, the symbols have their usual
meanings. 3
What is Biot-Savart law ? Obtain the
expression for the intensity of
magnetic field at the centre of a
circular current carrying coil with its
help. 3
What is the principle of Wheatstone's
bridge ? The given circuit diagram
shows a balanced Wheatstone's
bridge. Calculate the value of R

R
b0
150
) G
A MM,
Yo 1-50
—

3
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e) Explain the working process of a
photo-diode with the help of a

- diagram. 3

' OR

Explain the working process of a solar

cell. Write down its applications. 3
T ug - g

Section - E

- 6. A Rue w1 fggra =0 & 2 @5 o=

wna?rﬁ&m?rrr—r HIAT| THHI TeHdal o

CHTH 61 IR FI AT E 2 5

Fexa
T At sfsfrn § w5 o w5 am T
Ebﬂfﬁ?ﬂq:

U235 + nl

L1140 ~_9a 1
92 ) - 54}'{{, +3Hbr + E[UH :|+ Q

-92U235 T THHH = 235-0439 amu

sqXe "7 H A = 139:9054 amy

28 sr’* & T=M = 939063 amu

onl P GHAH = 1-00867 amu

1 amu = 931 MeV
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What _;3 the  principle of nuclear
reac:tcrr‘ : Df;scn_be the main parts in brief, .
How plutonium is produced with its help ?

—

2
OR

Find out the energy Q, released in the given
nuclear reaction -

235, ] 140
,q o . Xe +3HSr94+2[0n1]+ Q
Given,
Mass of | ,U"" = 235.0439 amu
Mass of ., Xe!'™ = 1399054 amu

Mass of - Srg4 =093-9063 amu

Mass of rll111 = 100867 amu
f{anu:EfKH_McV ) 5
KU T TdEal YRT U & WeEEl § 3
Eﬂﬁﬁqz

i) Eees & o o g

i) R yigEE
i) RAS WA
iv)  ORwY &I AiaEe

v) R e dieest H el |
'—fup FH 20000

—T00—WW—

V= 282 sin 100t S
g4l
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From the given A.C. circuit, find out :

i) rms value of voltage

i)  inductive reactance

iiij capacitive reactance

iv) impedance of the circuit

v}  phase difference between current and

voltage.w a0
THF  TH 20000
—] 0000 —MWA—
S

V=282 sin 100 Tt 5

OR
Explain the working process of A.C.
generator with the help of a labelled

diagram.
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Refractive index for the yellow light for a
prism of refracting angle 60°, is J2 . Find
out for the minimum deviation position :

i) angle of minimum deviation

ii)  angle of incidence

iiij angle of refraction

iv)] angle of emergence. 5
OR
**X | Turn over

346(GE)
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What is meant by critical angle ? A ray of
light enters in medium (2} of refractive
index nzfrom medium (1) of refractive

index n,. If n, > n and refracted and

reflected rays are mutually perpendicular
to each other, then prove that the critical
angle in n, medium will be

i =sin”’ [(:r;:-tr’f ).
c

Medium (1)
r ¥

-

\90"

|
I
I
i
|
I
I
I
l
I
|
!
I
I
|
!
|
I
i
1

Medium [2)
rf n,
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fordt 951 % At ey @1 w®& S E 2 TWE both the conditions thfen }Erovg ’ilat th‘f:
: _ : ; the battery 1s
for wRel I il s & o internal resistance 0
3 _ X rs,leRQ. . S
U R, SR ¥ vy 7% i W1 wafen N i
m%ﬂm@mﬂﬁlﬂu@ﬁmﬁﬁw e s (h) = 66 x 107> -8
ab i, YR wanied @l €1 oafy Qe gwmed A weheT &) et # el () = 3 x 108 H/A
. - 10 H/ae
S 5 W S S @ o feg i T T g = 107 .
A gﬁﬂﬁ:ﬂ A (e = 1-6 x 10 &edlH
= rzv‘Rle ' S l amu. = 931 MeV
Find out the formula for the capacitance of UANTE W@ ( N) = 602 x 102
a parallel plate capacitor, when it is ' g fraams R - 1097 x 107 Hrex !
partially filled with a dielectric slab in el &1 Jgavie (¢ ) = 885x 10 2C? /N-m?

between the plates. What will be the effect
Physical constants :

Planck's constant [ h) =66 x 1073% J.g

on the capacitance, when a metal plate is

placed instead of the dielectric slab ? 5

$peed of light in vactum (¢) =3 x 10° m/s
OR Awcceleration due to gravity g = 10 m ,-’33
What is the meaning of internal resistance Charge on electron (e) = 1-6 x 10 ¥ ¢

lamu. = 931 MeV
Avogadro Number ( N) =602 x 104
Rydberg constant R = 1097 « 107 ;g .

of a cell ? On which factors does it
depend ?
A current i in a resistor Permittivi _ = _

battery passes 7 . | Tttty of free space (e,)= 8:85x1012 2 jN-m.i
R,up to a time t and in another resistor R,

346(GE)- 2,30,000

—_—

for the same time, current is i,. If heat

produced in the resistors be the same 1n

29
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