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c=23x 10 m/s

h =663 x 103 Js

e=16x 100" C

M, = 4% x 1077 Tm A1

e =9 x 10 Nm? C

4 e

m, = 9:1 x 10-91 kg

General Instructions ;

661

(i)
(ie)

(i)

fiv)

All questions are compulsory.

There are 30 questions in total. Questions 1 to 8 are very short answer
type questions and carry one mark each.

Questions 9 to 18 carry hwo marks each, guestions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each,

There is no overall choice. However, an internal choice has been
provided in one guestion of ftwo marks, one gquestion of three
marks and all three questions of five marks each. You have to
attempt only one of the choices in such questions.
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{v) Use of calculators is not permitted. However, you may use log
tables if necessary.

(vi) You may use the following values of physical constants wherever
necessary !

¢=3 = 10° m/s

h =663 x 1003 Jg
e=16x 1019

W, = 4% x 1077 Tm A"!

1 a9 x10°Nm?cCH
4115‘

m, = 81 x 1074 kg

1. @R e & s (o) ma AP % 9 wld oW o owEm R fsn o @
e wfew # 2 1

Two wires of equal length, one of copper and the other of manganin
have the same resistance. Which wire is thicker ?

2, fagn-gadm ool %, fage qw gEww a9 afe @ ww-gE & A fom, @
i fag-gaem ool & e @ fom & ang fom e e § 7 1
What are the directions of electric and magnetic field vectors

relative to each other and relative to the direction of propagation of
electromagnetic waves 7

3 oA mEsdedfgagrmeaegGEGE=Es
i = Fmoig wE (3TE) & s oEfe o oo 1

How does the angular separation between fringes in single-slit
diffraction experiment change when the distance of separation
between the slit and screen is doubled ?
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A bar magnet is moved in the direction indicated by the arrow
between two coils PQ and CD. Predict the directions of induced
current in each coil,

P—ympp—Q c——  C—mm—D
N 5

D AD

A ® ¥ wHE G & v fw umemdi A, B AW C § soEda #07 &I
15°, 25° war 35° & | ¥ @ fm waw § www w0 4 =g g 7

For the same value of angle of incidence, the angles of refraction in
three media A, B and C are 15°, 26° and 35° respectively. In which
medium would the velocity of light be minimum 7

TE WEN T4 U geegd @ ulew Sa g (aoe) # | feed weg #-mte
winded & ww aifiew @ 7 oy wwo fafa |

A proton and an electron have same kinetic energy. Which one has
greater de-Broglie wavelength and why ?

ft gawhi & w o9 & fow suqe wad & & sifremfors it & ave
wifam |

Mention the two characteristic properties of the material suitable for
making core of a transformer,

frft o (w) St um o (@, P S W g sAT T T W W R
we WEE ® PR wen frgn e i dm 2

A charge ‘q’ is placed at the centre of a cube of side {. What is the
electric flux passing through each face of the cube ?



9. wmw (f) # femm sgem, feht frgrdm E 8, o5 viww s@w @ A
O OH, WA AY BT 3 fR B ¥ C 75 fmafim e owmn 2 1 3@ wER
TN GCFARCT ¥ W () AT C F 9= famrm & o9 =1 Wisem
G AR iR it 2 s == &

fere s fefag | 2
(2, 3)
B !‘.._‘_‘H E
R e e 16, 0)
C A

=
L

A test charge 'q’ is moved without acceleration from A to C along the
path from A to B and then from B to C in electric field E as shown
in the figure. (i) Calculate the potential difference between A and C.
(ii) At which point (of the two) is the electric potential more and

why ?
(2, 3) )
Br E
(2,00% ccreescnnnsaraser(B, UT‘]'
C A

10. v fagy fagm, el wemmm fgnee § fem @
(i) Z90EE % 59 W W g AW A E

(i) a% fayd Rrga-d & woew difes @0 59 180° FW ¥ wW § fem wn
w4 i FfEw | 3

An electric dipole is held in a uniform electric field.

(i) Show that the net force acting on it is zero.

(ii) The dipole is aligned parallel to the field. Find the work done in
rotating it through the angle of 180°.
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12.

13.

85N

T & aum fogr ® IedE Sifar | ZEend & Iwm 8 fag s oW
it gl ww, a2t W @ R fem o 2

State the underlying principle of a transformer. How is the large scale
transmission of electric energy over long distances done with the use of
transformers 7

fedht C’ witm & dwifty & ©F A, (de) fge & 700 0F T W AT W
smafyr fon o & | @ smve & dtw Gflex f wftrs fel fm o 2 oafz o, @
s w afrs e oftomnn offtme # feg e % wieew (FTew waER)
e &3 w0 7 dafty ® o g e & fen sfes fafe

A capacitor of capacitance ‘'C’ is being charged by connecting it across a de
source along with an ammeter. Will the ammeter show a momentary
deflection during the process of charging ? Il so, how would you explain
this momentary deflection and the resulting continuity ol current in the
cireuit 7 Write the expression for the current inside the capacitor,

uw W] AB ®1, fay (sitw) # femm sepem, o seee oo & o omn @
f‘ %
B I f

(i) & ® Wil @ eoid & o fo st & g wife

(i) g Tim & wEds TR & e osE 9m W wen 9= = fom Am oA
wiefam % frafa 7o diwm @ = w9 g@m 7

An object AB iz kept in front of a concave mirror as shown in the figure,

f %
£

B C F

(i) Complete the ray diagram showing the image formation of the
abject.

(ii)  How will the position and intensity of the image be affected if the
lower half of the mirror's reflecting surface is painted black ?



14. el w5 vl eviE W AwiEa e SRE R ) S gEds W e 1§
THE o o & FeeE Sifaw |

Draw a labelled ray diagram of a reflecting telescope. Mention its two
advantages over the refracting telescope.

15. % fw st @ memmn & gy § vl S B Bl pnp oifre ¥ e
T % vaw w32 frifm few oW #, wafE Terlw-anm dfe, smffes
TEEA A ANR-HAES d@fe, yvEffrs afaa @)

Describe briefly with the help of a circuit diagram, how the flow of
current carriers in a p-n-p transistor is regulated with emitter-base
junction forward biased and base-collector junction reverse biased.

18. et sfiemdht & =l fomr o =fs wwtm # X o Y Twifen it (afss)
wEE % 3% am fafam, o sk W W e wifww

et =

v L

S o Ty B By e

In the given block diagram of a receiver, identify the boxes labelled
as X and Y and write their functions.

Receiving
Antenna
Amplifier Detector
| — x —{ v |—Output .
Received
signal
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17. T% 100 W F foge 999 220 V 791 50 Hz ¥t T8, (ac) frgm smff (7o) w
wH A B | UiEEn wifag

(i) = o o,
(i) == ® wanfen i-wmes-oE (swoUR.TE.) fga e
e

UF yeqEd Steze from Vo= 140 sin 314 t, g0 Frefm fem w8, 50 0 % s
T s & foll & 9@t @ 1 I S

(i)  =m % mEfy

(i) wfwE & vl @ A arl-ama-ae (smomeE,) fag

A light bulb is rated 100 W for 220 V ac supply of 50 Hz. Calculate
(i}  the resistance of the bulb;
{ii)  the rms current through the bulb.
OR
An alternating voltage given by V=140 sin 314t is connected across
a pure resistor of 50 2. Find
(i) the frequency of the source,

{ii) the rms current through the resistor.

18, R e 51 fodll gomem Sl § 0 & dem N sl ge@ 1 ow wefes @ o
1 58 dEeh @ owe W, R2 B @ v s dEeh wd w8, s R
vk P, o 1 W oA o e # 0 §R A deel o wifes S & gei
T W T ot e |

A circular coil of N turns and radius R carries a current [ It is

unwound and rewound to make another coil of radius R/2, current I
remaining the same. Caleculate the ratio of the magnetic moments of
the new coil and the original coil.

551 8



19. ﬁ?ﬁrﬁmﬁiﬁﬁrﬁm‘ﬂ'iﬁ!ﬁﬂ‘qaﬁﬂtlﬁﬁmﬁiﬁﬁﬁﬂfﬁld@
= % (o0 0% =9 oo (WW) S |
o 3@ dufis = fal 0 weage wed @ giw ow few aw femw wdges
K& a () @ @ w= oW i) W 9w fgade, W s oawe @ 2
Deduce the expression for the electrostatic energy stored in a
capacitor of capacitance ‘C° and having charge 'Q’.

How will the (i) energy stored and (ii) the electric field inside the
capacitor be affected when it is completely filled with a dielectric
material of dielectric constant K" 7

20, mw ¥ i 7w oftvy & sfiw R & 5@ v e, afs ofow & safem R
W OH AE 0-2A® | g B o E ¥ & femew s w2

8V
=I D-E& B 50 O
15Q
i 10Q e
g
R 02A E D

Calculate the value of the resistance R in the circuit shown in the
figure so that the current in the circuit is 0-2 A. What would be the
potential difference between points B and E 7

BV
0-2 A 50
| B c
15 0
h 100 o
3V
R 02A E D
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21.

56/

s d ¥ L, L, 7 Ly R w8, fed v @ 9e g0 20 em @ 1
witw § femm T HgER L, % B 40 em 30 W v wm @l v R ) W we
w Hfwm AnAfas wfafes, Lo o0 5 5ee TR s # 1 L, L, 7 L, &

i # gl wfEm
L L, L;
s e fh o e
A VAT ==
You are given three lenses L,, L, and L, each of focal length 20 cm. An

object is kept at 40 cm in front of L,, as shown. The final real image
is formed at the focus T of Ly, Find the separations between L, L,

and L,

Ly Ly Ly

R . WD &
SRR N R

vh-fagn i & owed # () sew (R e m G tee smfe ®
nitenfe s |

WTREA & ww-fagn wie & swm #@, w g fE, fed few om
WETI-HEE e & sivw () fve Tw ERE WM W AW TS 3T T ()
ot weram A &R wa fewm oW wwa @0

Define the terms (i) ‘cut-off wvoltage' and (ii) ‘threshold frequency’ in
relation to the phenomenon of photoelectric effect.

Using Einstein’s photoelectric equation show how the cut-off voltage and
threshold frequency for a given photosensitive material can be
determined with the help of a suitable plot/graph.
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TH. (ac) ®a & T # | BeW IWE T I T,
ufiwy 3 wfemrn (g & fAU Si9s o (W) ST | w@E W g & e
fag 9@ & wfEds & <ol & fom s ore () TET | 3@ ofiens @ s

A series LCR circuit is connected to an ac source. Using the phasor
diagram, derive the expression for the impedance of the circuit. Plot
a graph to show the variation of current with frequency of the
source, explaining the nature of its variation.

94, wun yonelt #, wenw & fow wgw A fafew fafedt (Ronsd) ® e Bf ) ow
smw ¥ wegm @ e sifan fE fed Aol & sroedeeim goadw oo el g
W e & e oW wEer £ 3

Mention three different modes of propagation used in communication
system. Explain with the help of a diagram how long distance

communication can be achieved by ionospheric reflection of radio
WaVOesE.

28, ~freetdt & vH qm & fi, T fufm s W, o g & uE weR (bR
¥ w0 § ool AU 0% WG (9%) WU | I3 4 W gy W Afewn e
(i) smdl & wan (i) sfoll R | i e W i S fdend fefan 3

Draw a plot of potential energy of a pair of nucleons as a function of their
separations. Mark the regions where the nuclear force is (i) attractive and
(ii) repulsive, Write any two characteristic features of nuclear forces.

26, TH - A WM ¥, W@ 8 MeV FE W UFwm wmW, Z = 80 Jws &, @
zwua #, @ sw ow ¥ fou Pemmen § @@ oawm fw sfEme @ o, 3o
wEs wied & gl W oftwes #ife
wimmn e &t 7E g W T wem T, T VR w9 % vae S W g
= fewm s ? 3

e
EEEIA YO] @ framw sEem w9 - 136 eV # | 3R S e - 085 eV
mﬁmﬂ—3~4ev$ﬁmﬁﬁmﬁ.ﬁtamﬁﬁﬁaﬁti‘m:ﬂﬂiﬂﬂ.
1 Wiwed ST | I TR EEEes Segw 3 59 gvh § gl 2 3
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7.

25/

In a Geiger — Marsden experiment, calculate the distance of closest
approach to the nucleus of Z = 80, when an a-particle of 8 MeV
energy impinges on it before it comes momentarily to rest and
reverses its direction.

How will the distance of closest approach be affected when the
kinetic energy of the a-particle is doubled 7

OR
The ground state energy of hydrogen atom is — 13-6 eV. If an electron
makes a transition from an energy level = 0-85 eV to = 3-4 ¢V, calculate

the wavelength of the spectral line emitted. To which series of hydrogen
spectrum does this wavelength belong 7

faedt wrers # oA WA qw germgn & fagifrewe w ofoofe dfae o ww g
T % WTae i R W oWy § 7 W ww W oIvam yed @t fagn
wfrirega & fow sfos wra @ & fom @i

Define relaxation time of the free electrons drifting in a conductor,
How is it related to the drift velocity of free electrons 7 Use this
relation to deduce the expression for the electrical resistivity of the
material,

(a) Om & fr-fgl wam &, o & o feg o (i) W sufeor wan (id) faered
wforor & o o mpeow (o) Wi

(b) & fpedt fe-frh wam & of W wfseo 5 we w3 & oo ww
# uw U e W & owam fem o @, f 800 nm AWM 600 nm
@ & worded ¥ | oft wef fERt @ 14 m o) g oW sk feEl W
W # gt 0-28 mm ®, T w5 9w e § 3w AW ol W vfiwen
wifww, ool g windedl & 4w RS dom (ohegEt & W) 6

o
(a) et dredys W snufe sgfm s gfm &8 8 W @ 2

AETOE AW ® WEEW W e § wviw i R fed oneel arem @
TEGA N FE ® OMES & A R

(b) & e A sk B @ w9 fafn Fowm o & | W A & e oww
d GeRiEE O e e & T W f deRise B & qre g s

ﬂrﬁm.ammﬁamgﬁnmﬂﬁﬂmﬂr%i‘rm?
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fa) In Young's double slit experiment, derive the condition for
(i) constructive interference and (ii) destructive interference at a
point on the screen.

(b} A beam of light consisting of twe wavelengths, 800 nm and
600 nm is used to obtain the interference fringes in a Young's
double slit experiment on a screen placed 14 m away. If the two
slits are separated by 0-28 mm, calculate the least distance from
the central bright maximum where the bright fringes of the two
wavelengths eoincide.

OR

(a) How does an unpolarized light incident on a polarcid get
polarized ?
Deseribe briefly, with the help of a necessary diagram, the
polarization of light by reflection from a transparent medium.

(b} Two polarcids ‘A’ and ‘B' are kept in crossed position. How should
i third polaroid ‘C' be placed between them so that the intensity

of polarized light transmitted by pelarcid B reduces to 1,-"3“" of
the intensity of unpolarized light incident on A 7

20, (a) p-n ®fu & few (w) @ wfim @ sl sfEmslt & gfeR oW oo
sty ® weEen # @iy § avir wifig )

(b) 3w g W ww fafew frew awgm deem Frem & wife @m &
WETOE GiTq SHEm AAWe A yEe wE w wE Wi | 5
W

(a) 30 fogma & @59 # wmy $fw fm w56 ifreeeds s g ®
oM & w0 R | WETEE WUy M@ TAEU M gEel wMEe & e

wifa |
(b) fauw mu ofige &% fom qew T & gEEm wfaw s e fao SR A
RY, | 5

A0
B—W
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{a)

(b)

(a)

(b)

(a)

(b)

(a)

(b}

Describe briefly, with the help of a diagram, the role of the two
important processes involved in the formation of a p-n junction.

Name the device which is used as a voltage regulator. Draw the
necessary circuit diagram and explain its working.

OR

Explain briefly the principle on which a transistor-amplifier
works as an oscillator. Draw the necessary circuit diagram and
explain its working.

Identify the equivalent gate for the following circuit and write its

truth table.
Aﬂ
) o—v
Bl

An_M—

B— >0—
u fereg A Emmmhﬁ.ﬁﬂm#, ‘g’ W &
W W R AR A F % fau ve st ffay, oft w @ dgm 4
# 3 W@ ofswow & W o (v ® oww dif e s
o w0 W A A fen fafe guoof oo
I xb ¥R & % Hgawn 7w (7)) ¥ % fap (swfeel) w1 wfes

Rt o () @ el vseT gEem dw B 8 wan
8 fog dfm f5 o m ol AR wmand (2W) T oW Ww

FamxB wme W m om W e s
o

foedt fredeinfie &1 (i) dreedier § oftaffm &0 war (i) dfer # ofeafia &
# qm sem W wA Afem wme s o

o Faew we, d e @ w1 w1, few wand safies @ ookt #
imm;ﬁ%'d{&mﬁmilaﬁﬂmﬁulﬁmiﬂhﬁm
wif fif ow aww gm i1, Tt e W few e e we
YAy ® wemt & e o e % e uw wi spew () @ifm )
YW U W O W I i |
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(a)

(b}

(a)

(b)

=
Write the expression for the force, F |, acting on a charged particle
of charge ‘q’, moving with a velocity ;} in the presence of both

electrie field E and magnetic field E Obtain the condition under
which the particle moves undeflected through the fields.

A rectangular loop of size [ x b carrying a steady current | is placed
in a uniform magnetic field E . Prove that the torque T acting on

-u*

. a =4 =+ -
the loop is given by * = m % B, where m is the magnetic
moment of the loop.

OR

Explain, giving reasons, the basic difference in converting a
galvanometer into (i) a voltmeter and (ii) an ammeter.

Two long straight parallel conductors carrying steady currents I,
and I, are separated by a distance ‘d. Explain briefly, with the
help of a suitable diagram, how the magnetic field due to one
conductor acts on the other. Hence deduce the expression for the
force acting between the two conductors. Mention the nature of
this force.



