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aeneral Instructions :
(@)
(ii)

(iii)

(iv)

All questions are compulsory. There are 26 questions in all.

- the choices in such questions.

(v)
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c=3x10%m/s
h =663 x 1073 Js
e=16x10"19¢
Bo=4nx 10~ Tm A1
o =8:854x 10712 C2N-1 2

1
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o]

=9x10° N m? 2

Mass of electron = 9-1 x 10731 kg

Mass of neutfon =1-675 x 10“27 kg

Mass of profon = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-88 x 10-23 JK-1

3

This question paper has five sections Section A, Section B, Section C,
Section D and Section E.

Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of -
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

There is'no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the
three questions of five marks weightage. You have to attempt only one of

You may use the following values of physical constants wherever
necessary : '

P.T.O.
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SECTION A

1. @ ¥ guie ogEr e g 0 W wE g smw Q B R 1 s Q
(i) EFTeRsh, I (if) SOMcHeh MR 2, ?ﬁwﬁ?ﬁBWﬁlﬁﬁVBTﬁWﬁ
%Am%vaﬁw% U 7 7T SR ] 2 1
O- Ae Be
A point charge Q is placed at point ‘O’ as shown in the ﬁgure.l Is the
potential at point A, i.e. V,,, greater, smaller or equal to potential, Vg, at
point B, when Q is (i) positive, and (ii) negative charge ?

0- A B
2. S %g?rsﬁam 3T grrehafieiet p o %&ﬁ ey ﬁ quq-gwnoma aw
=Tt & g owaﬂ%l%q l e | 1

Write the expressmn for speed of electromagnetlc waves in a medium of
electrical permittivity ¢ and magnetlc permeablhty L.

3. wmﬁﬁwﬁaﬁmﬁ:{ mmﬂmmm%m‘mﬁﬁwﬁwﬁ‘%?
I IW A e Al | | 1

‘Does the magnifying power of a microscope depend on the colour of the
light used ? Justify your answer.

4. et OR = =1 @i () m@ﬁﬁqaﬁtwﬁwww R
' Draw logic symbol of an OR gate and write its truth table. |

5. maﬁwwmﬁa@ﬁmaﬁémw@wm%@am
Icafoia T 8 lgaﬁqsaqr:ﬁﬁaﬁ%ma%wmﬁawﬁmwasw
EONRE D R EraT Wﬁh%ﬁn?m?ﬁﬁm 1

A photosens1t1ve surface emits photoelectrons when red light falls on it.

Will the surface emit photoelectrons when blue light is incident on it ?
Give reason.

55/2/1 , 4




- wUE Y
SECTION B

6. w1 % RR WM we % R g w, w6t v dem i s
esteﬁ% mmﬁmmwﬁ%aﬁawmm sitapasdy 2
Find the intensity at a point on a screen in Young’s double slit

 experiment where the interfering waves of equal intensity have a path
difference of (i) A/4, and (i) M/3.

7. 3 s ormeh snteres & o @ o AR | . 2
Write two points of difference between intrinsic and extrinsic
semiconductors.

8. wsﬁwﬁmaﬁtwwmﬁm%aﬁa%ﬁaeﬁﬁqaﬁtm |
1 T IeTEW AR | | e 2

Distinguish between broadcast mode and point-to-point mode of
communication and give one example for each.

9, W%Wacmﬁﬁmwﬂ@éwmwﬁaﬁm%i
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= T Teer st Bl | , 2

A light bulb and a solenoid are connected in series across an ac source of
voltage. Explain, how the glow of the light bulb Wﬂl be affected When an
iron rod is inserted in the solenoid. :

10. '%aﬁ%mmmmmﬁmﬁsﬁmﬁwm%faﬁt%

%aﬁaf@aa%mﬁmw;rﬁﬁwzfﬁqiwél | 2
SO
) wmm(mﬁ)m@mﬁmmm@m@ﬂmw
W(Qﬁﬁ)mﬁqwmmmél |
(b) maﬁzﬁaﬁ?@?«ﬂ;aﬁq)aﬁgamﬁqm?ﬁzgaﬁ? é‘eﬂ@ﬁv)ﬁaﬁm
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Use the mirror equation to show that an object placed between f and 2f of

a concave mirror forms an image beyond 2f.

(a)

(b)

11.  (a)

)

(a)

(b)

OR

State the condition under which a large magmﬁcatlon can be
achieved in an astronomical telescope.

Give two reasons to explain why a reflecting telescope is preferred
over a refracting telescope.

©us ¥
SECTION C

IR e § Sw Ry W A v Wieew queE @ o
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1 MHz 916% 33t 31 10 V frex Sveem 3 migem % R 10 ki
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Define the term ‘modulation index,’ used in communication system.

Why is its value kept less than or equal to one ?

A message signal of frequency 10 kHz and peak voltage of 10 V is
used to modulate a carrier frequency 1 MHz and peak voltage
10V, Determlne the () modulatlon index, and (i) side bands
produced.

12. SR % RrEal 1 s e, s@mmﬁnﬁ‘qﬁmﬁmm
1 HelT 7t % o swiwes sgeam iR |

Using Bohr’s postulates, derive the expression for the orbital period of

the electron moving in the nt? orbit of hydrogen atom.
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14.

et B % el S 70 3 U T TN Q AR w9 2 frafa | Fee
i 0 < x < R forge-8r (B) ot formpq v (v) 3 forg seioreh s i |
% S x % |, 66 0 <x < 2R ¥, B3R vV e qmise |

A charge Q is distributed umformly over a metallic sphere of radius R.
‘Obtain the expressions for the electric field (E) and electric potential (V)

“atapoint0<x<R.

Show on a plot the variation of E and V with x for 0 < x < 2R.

.
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In the given circuit, with steady current, calculate the potential
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difference across the capacitor and the charge stored in it.

6V

L

A 1 AL F
6V C=5pF :

B | — E

C {}v VA D
12V 28




15.

16.
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‘Gauss’s law to obtain expressions for the electric field at a point (i) in the

W AT T + 4y T IS o AERE o W S T ~%g
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A long charged cylinder of linear charge density + A; is surrounded by a

hollow cpaxial' conducting cylinder of linear charge density — Ag. Use

space between the cylinders, and (ii) outside the Iarger cylinder.

ST T ST w0 B R % Rl amrard s o % o
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Using Biot-Savart law, deduce the expression for the 'magnetic field at a
point (x) on the axis of a circular current carrying loop of radius R. How is
the direction of the magnetic field determined at this point ?

OR
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- (a)

The figure shows three infinitely long straight parallel current carrying
conductors. Find the

1) magnitude and direction of the net magnetic field at point A lying
on conductor 1, : '

(i)  magnetic force on conductor 2.

I > 1
A
r o ;
81— , 2
2r
41 —> 3

@) Yednre e few fafee | aferr s ST fafe |

by  Treh fim o i o B 442 x 108 YeetfEes T ¥ | Al
T i e a1y 20 YT R, W 10 FFvE A fopa ATk gifda € ? 3
(a)  State the law of radioactive decay. Write the SI unit of ‘activity’. |

() There are 42 x 10°% radioactive nuclei in a given radioactive
sample. If the half life of the sample is 20 s, how many nuclei will
decayin 10s?

() g i R T I B # 2 s Hif |
(b) rE guae fga-gehE qu e mem § aaers o-fom % egiew

T R | 38 %@{ﬂwﬁﬁ T W SreEmH foeE ofit gk &l
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How are electromagnetic waves produced ? Explain.

(b) A plane electromagnetic wave is travelling through a medium along
the +ve z-direction. Depict the electromagnetic wave showing the

directions of the oscillating electric and magnetic fields.

9 : P.T.O.
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20.

21.
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ac dleedl v = Vg sin ot Wﬁé@ﬁmL%ﬁ?@ﬂtgﬁW%ﬁ:ﬁ@(
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A source of ac voltage v = v sin at, is connected across a pure inductor of

inductance L. Derive the expressions for the instantaneous current in the

circuit. Show that average power dissipated in the circuit is zero.

(a)

(b)

(o)

(a)

(b)

©

(a)

(b)

(a)

(b)
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Draw a plot showing the variation of photoelectric current with
collector potential for different frequencies but same intensity of
incident radiation.

Use Einstein’s photoelectric equation to explain the observations
from this graph. '

What change will you observe if intensity of incident radiation is
changed but the frequency remains the same ?
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State the condition under which a charged particle moving with
velocity v goes undeflected in a magnetic field B.

An electron, after being accelerated through a potential difference
of 104 V, enters a uniform magnetic field of 0-04 T, perpendicular

~ to its direction of motion. Calculate the radius of curvature of its

trajectory.
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