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General Instructions :

(i)

(i1)

(tii)

(iv)

(v)

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

This question paper has five sections : Section A, Section B, Section C,
Section D ard 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 ondy one of the
choices in such questions.

You may use the following values of physical M wherever

- necessary :

c=3x10%m/s < i
h =663 x 10734 Js &.

e=16x1019C

Bo =47 % 107 Tm A1/

Mass of neutron = 1.675 x 10727 kg
Mass of proton = 1-673 x 102" kg
Avogadro’s number = 6:023 x 102® per gram mole

Boltzmann constant = 1-38 x 1023 JK~!
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The line AB in the ray diagram represents a lens. Statéywhether the lens

is convex or concave. 0

foreft Tt (a.c) giwy & smgfr & @y wifarafeam & wfadd (feem) =i
M o o o 1% ST |

Draw a graph to show variation of capacitive-reactance with frequency in

an a.c. circuit.

4, TR sygen By ‘TEds (fdie) # wn gt R 2
What is the function of a ‘Repeater’ used in communication system ?
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The field lines of a negative point charge are as show @nm. Does
the kinetic energy of a small negative charge i &(  decrease in

going from BtoA? 6
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SECTION B
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The equivalent wavelength of a moving electron has the same value as

that of a photon of energy 6 x 10-17 J. Calculate the momentum of the
electron.
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What is ground wave communication ? Explain why this mode cannot be
used for long distance communication using high frequencies.
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A ray of light passes through an equilateral gla %_s such that the
angle of incidence is equal to the angle of en ce’and each of these

angles is equal to 3/4 of angle of prism. F e of deviation.
OR »
Calculate the speed of light in a medium whose critical angle is 45°.

Does critical angle for a given c@ of média depend on the wavelength of
incident light ? Give reaso

HEfig Fg GO & FERIF0 gAY T
Tohd! B ?

, using de Broglie hypothesis, Bohr’s second
ion of orbital angular momentum ?
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In a meter bridge shown in the figure, the balance point is found to be
40 cxn from end A. If a resistance of 10 Q is connected in series with R,
balance point is obtained 60 cm from A. Calculate the values of R and S.
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State Lenz’s law. /I , by giving an example, how this law helps in
predicting direction of the current in a loop in the presence of a
changing magnetie,flux.

a given coil of self-inductance of 5 mH, current changes from 4 Ato 1A
in 30 ms. Calculate the emf induced in the coil.

OR

In what way is Gauss’s law in magnetism different from that used in
electrostatics ? Explain briefly.

The Earth’s magnetic field at the Equator is approximately 0-4 G.
Estimate the Earth’s magnetic dipole moment. Given : Radius of
the Earth = 6400 km.
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14.
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How are electromagnetic waves produced ? What is the source of energy
of these waves ?

L _Draw a schematic sketch of the electromagnetic waves propagating along
the + x-axis. Indicate the directions of the electric and magnetic fields.
Write the relation between the velocity of propagation and the
magnitudes of electric and magnetic fields.

et WeNfFea o & &9-Faare qo seht 31d 7Y ¥ gy wH Hif |
foreft eAfaea wgrd Y ard ang, o-& #, 100 q ¥ T,

%8 yered 1 famfen W IHS IR AW &1 6:25% ST 2
Obtain the relation between the decay .@ and half life of a

radioactive sample. .

'The half life of a certain radioactive materialdagainst a-decay is 100 days.
After how much time, will the findecayed fraction of the material be
6:25% ?
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Write two impom onsiderations used while fabricating a Zener diode.
Explain, wit lp of a circuit diagram, the principle and working of a
Zener, e oltage regulator.
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16.

8,

Find the equivalent capacitance of the network shown in the figure, when
each capacitor is of 1 uF. When the ends X and Y are connected to a 6 V
battery, find out (i) the charge and (ii) the energy stored in the network.
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State-the underlying principle of a potentlom e two factors by

which current sensitivity of a potentiome 1ncreased Why is a
potentiometer preferred over a voltmeter measuring the emf of a cell ?
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&af) Define tHe térm ntensity of radiation’ in terms of photon picture
R
{y Two monochromatic beams, one red and the other blue, have the

same intensity. In which case (i) the number of photons per unit
area per second is larger, (ii) the maximum Kkinetic energy of the
photoelectrons is more ? Justify your answer.
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&)-/ Give two reasons to explain why reflecting telescopes are preferred
over refracting type.

Use mirror equation to show that convex mirror always produces a
virtual image independent of the location of the object.
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(a) Write the necessary conditions to obta1 ust ed interference
fringes.

(b) In Young’s double slit experiment, graph showing the
variation of fringe width versus t e 1s e of the screen from the
plane of the slits keepm parameters same. What
information can one obtam s ope of the curve ?

\)df What is the effect on t w1dth if the distance between the
slits is reduced keepln parameters same ? p
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A series LCR circuit is connected across an a.c. source of variable angular
frequency ‘o’. Plot a graph showing variation of current 4’ as a function of
‘w’ for two resistances R, and R, (R, > R,).

Angwer the following questions using this graph
\(/a/), In which case is the resonance sharper and why ?
\(«b{ In which case is the power dissipation more and why ?
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_/T)/raw the necessary energy band diagrams to distinguish between
corlductors, semiconductors and insulators.

, /HBW does the change in temperature affect the behaviour of these
materials ? Explain briefly.

£2. () TR = ¥ W W e AHD § 2 v B R (GRE) @

" ¥ fofew |
(b) TIAR TR T WIH T & Fohedl o1 ST 1 #ﬁﬁqn
(a) What are the three basic units in communicati s ? Write

briefly the function of each of these. \
~ Write any three applications of the intern in communication

systems.
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During a thunderstorm the ‘live’ wire of the transmission line fell down
on the ground from the poles in the street. A group of boys, who passed
through, noticed it and some of them wanted to place the wire by the
side. As they were approaching the wire and trying to lift the cable, Anuj
noticed it and immediately pushed them away, thus preventing them
from touching the live wire. During pushing some of them got hurt. Anyj

took them to a doctor to get them medical aid.
Based on the above paragraph, answer the following questions :
V(ﬁ Write the two values which Anuj displayed duri e incident.
\/@)/ Why is it that a bird can sit on a suspende%z ire without any
harm whereas touching it on the groun@gi € a fatal shock ?
,&é’)'/ The electric power from a power plan set up to a very high
voltage before transmitting it;o dl’ﬁw\ consumers. Explain, why.
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(a) Use Huygéns’ “principle to show the propagation of a plane
wavefig @. a denser medium to a rarer medium. Hence find
the % f the speeds of wavefronts in the two media.

(b) G)  Why does an unpolarised light incident on a polaroid get

linearly polarised ?

(i1)  Derive the expression of Brewster’s law when unpolarised
light passing from a rarer to a denser medium gets polarised
on reflection at the interface.

OR
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A biconvex lens with its two faces of equal radius of curvature R is made
of a transparent medium of refractive index y,. It is kept in contact with
a medium of refractive index i, as shown in the figure.

Find the equivalent focal length of t bination.
L J
(b)  Obtain the condition Wh@ mbination acts as a diverging
- lens.

Draw the ray di{ﬁ he case pi; > (4, + 1)/ 2, when the object

is kept far away from' the”lens. Point out the nature of the image
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o infinitely long straight parallel wires, ‘1’ and ‘2, carrying steady
currents I, and I, in the same direction are separated by a distance d.

Obtain the expression for the magnetic field B due to the wire ‘1’ acting

wire ‘1’. How does the nature of this force chan rrents are in
opposite direction ? Use this expression to de@

OR

. unit of current.

coils in a step-up transformer. State it y underlying principle and derive
the relation between the pri i and secondary voltages in terms of

number of primary econd
assumptions used in gbtainin :
State any two nergy loss in actual transformers.
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Draw a necessary arrangement % i g’of primary and secondary

ry turns. Mention the two basic

AYAT
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ﬁ/ State Kirchhoff’s rules and explain on what basis they are

justified.
‘(/b/ Two cells of emfs E; and E, and internal res% r, and r, are

connected in parallel. Derive the expr =A fo¥ the 17 emf and
\}ﬂf internal resistance of a single eq €

»

ell which can replace
this combination.

®

(a)

(b)
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