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(e}

(iv)
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{vi)

o v S &
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W7 9§ 18 ¥ F% ¥97 3 oi% # ¢, 5T 19 7 27 ¥ ¥ew 57 di 5%
@ § TaT v 28 § 30 ¥ 5°iF 5V @ia e @ &

FET-9T R O9RT W HE Geew T8 B | aw, & F% g 0w 55T 5, 49
HF Tel UF TV X HT T HF T A I X HEAF 9T 52
T & ) 0F yee & ervmt Rt 72 waT F & %7 v vy & = 2
Foipdet & 3YFT @ FAT @ 8 1 awl 4 smaves @ A
FLTFET GRET # YA # uHT &
£ '

e=3x 10° m/s

h = 668 x 103 Js

e=16=10"C

u, = 4m x 1077 Tm A™?

1

= 9x 109 Nm2 C2
47:(:0

m, =91 % 10-3 kg

General Instructions :

(1)

(it}

(ifi)

(i)

55/

All questions are compulsory.

There are 30 questions in total. Questions I [o 8 are very short answer
tvpe questions and carry one mark each.

Ruestions 9 fo 18 carry two marksz each, guestions 19 to 27 carry
three marks each and questions 28 fo 30 carry five marks each.

There is no overall choice. However, an internal choice has been
provided in one question of two marks, one guestion of three
marks and all three questions of five marks each. You have to
aitempt only one of the choices in such gquestions.



fu) Use of calculators is not permitted. However, vou may use log
tahles if necessary.

(vil  You meay wuse the following values of physteal constaonts wherever
necessary |
c=3x 10% m/s
h =663 x 103 Js
E=16x10"C
p,=4n % 1077 Tm A

i =9 x 10° Nm? 2
41'th

m, =91 x 103 kg

1. W W & W () s S % 9 e e ate w6e R | fee A al
e sfim & 7 .

Two wires of equal length, one of copper and the other of manganin
have the same resistance. Which wire 18 thicker 7

2, TFp-sm @i §, fage 7o geeE 49 wiee & us-gw & Wy g, o
9 fg-gedm ail & A & faw & wng fom w e § 2 I
What are the directions of eleciric and magnetic field wvectors

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

8. UFa-Et fads wd A, G omw o & A oS 0w g w3 &, Rl %
A= W FE T (dTaE) e oaeR e e ov 1

How does the angular separation between fringes in single-slit
diffraction experiment change when the distance of separation
between the slit and sereen iz doubled 7

55/1 3 P.T.O.
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o =R, PQ A9 OD % &M, U& o3-gas & Fm F guly ww smam i) @
fon # wwM &, 37 Gefedl # Wiw fage o w0 o Fr #6 7

P Q ——  C—amm—P

N 5

—@— @

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.

E r—< ——  C—mmn—D
| N 3
iy ] A
A A

A FT F W O F T O ot A, B wan € ¥ e W
15°, 25° 77 35° & | T ¥ 5@ weAm ¥ yEW S AW =pm A

For the same walue of angle of incidence, the angles of refraction in
three media A, B and C are 15°, 25° and 35° respectively. In which
medium would the velocity of light be minimum ?

& T2 7 U% oE W NEE wel wue (wE) # 1 feed wem e
T = OAH 3EE g 7 IEEl S feiey |

A proton and an electron have same kinetic energy. Which one has
greater de-Broglie wavelength and why 7

ersificacen ol i T G I ek e e T B ke el ot e e
T |

Mention the two characteristic properties of the material suitable for
making core of a lranslormer.

fordt == () W OUE g L E, T YR W Q HRET T MR | TH W %
v G H e A fagd wersw fem o e ?

]

A charge 'q’ is placed at the cenire of a cube of side [. What is the
electric flux passing through each face of the cube ?



9. amm (few) § Fmm wHEn, W fAgads B H vE ofem smw g W R
- %S UEd AR BAs 3 R B E C A% feenfis & e 8 1 59 9ER
AWM ST AT CAF 99 W () AFT C & 99 Fwmrm & 99«1 afgea
FIAE | (i) 57 & fogst § & e fag W fou v =i § 7 om0 =m0 &

few s fafay | 2
2,3 :
Be L
\\'H., *
P2 0F % o v (6, 0)
C A
—t

A test charge 'q° is moved without acceleration from A te C along the
path from A to B and then from B to C in electric ficld E as shown
in the figure. (i} Calculate the potential difference between A and C,
(11) At which point (of the twa) iz the electric potential more and

why 7
(2, 3 —
B - E
k"\-\_ \ =
(2 D% - e E‘“[E: [r]
C A

10. ww foe fays, Redh usoue frgada 0 fog 2
(iy =ofey f& 56 W 0 & 92 99 U 8 |
(i) 77 foyg fogm-dy & womw Fifed & 1 S 180° &M § gwH § e omn
F Fd ST | 2
An electric dipole is held in a uniform electric field.

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

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

551 b A [



11.

12.

13,

551

TEEE ® sy faure W sevw wifaw | giewed & osTEb 8 fagn s s
o gl T, 92 e W S 9 e e w7

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

fesdt ¢ witm F TwiE St vE S (de) g wW AW TR W @ oW =
HAETTR S WA # | AR % e iEe § afess faEm g 2 oufg e, A
AT TH @i FEY Tw TR wiey § R 4R F "o (SR ) FH
sl &4 w7 dafE & 9 e ew F fan e T |

A capacitor of capacitance (V' is heing charged hy connecting it acrozs a de

source along with an ammeter, Will the ammeter show a momentary

‘deflection during the process of charging 7 If so, how would vou explain

this momentary defleetion and the resulting eontinuity of current in the
circuit 7 Write the expression for the current inzide the capacitor,

% 5 AB ®I, fa (37m) ¥ RE aEn, 0F e 900 & 5 T T E

S e

=
2
=5
7\

i} oW F Sffaa a7 o W A R s &l g & |

(i)  ofg TdT S wEAR Tan % fTUe e oW U sTen e &1 fagr W A
wafees %1 feafa @@ 99T @ &0 w59 e 7

An object AB is kept in front of a concave mirror as shown in the figure.

A Yo
[ .'T‘:
B C F I
=
-
e
(i) Complete the ray diagram showing the image formation of the
object.

(i) How will the position and intensity of the image he -a.IT'm:ted if the
lower hall’ of the mirror’s reflecting surface is painted black 7



14, ot vs woadl greefs = Amifea fn sitE =R | el EEe s gen |
THE T TR F Seerg Fie | 2
Draw a labelled ray diagram of a reflecting telescope, Mention its two
advantages over the refracting telescope.

15. U UR99 WE % gEEdl § 989§ Aele wiee S ponop St ¥ oA
TEF = UARE H H HdfEe Fa o a #, TEE Ioee-duE §Y, SR
SEfie F97 YE-HES B, Tyeleie o £ 2

Describe briefly with the help of a crcuit diagram, how the low of
current carriers in a p-n-p tranaistor iz regulated with emitter-hase
junction forward biased and base-collector junction reverse biased.

16. et A 5 o7 R T omE eWE ¥ X AW Y Wi 9E () @

TR W 3 AE FfEw, 99 39 @ @ eoE gitew | g
Teelen Hew®
. ——— Y — {7
R Hehet L e —_

In the given block diagram of a receiver, identify the boxes labelled
a8 X and Y and write their functions.

Heceiving
Antenna
Amplifier Detector
: » X [— — ¥ |——= Output
Received '
sipnal
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17.

18.

5571

UF 100 W 1 fagd 5@ 220 V a4 50 Hz 9 w4l (ac) By smefd (wm) «
wF HIE B | g iy
) == W e,
(i) T | EfE - (ALUHIE.) SR O
T

UF WegEd Steedl fAEE Vo= 140 ain 314 t, 70 =g &= s §, 50 0 & u=w
75 A & ol 4 ot ¢ | 9 #ife

() W oW smEe |
i) sfEieE @ vl R e - (AU ) e aw

A light bulb is rated 100 W for 220 V ac supply of 50 Hz. Calculate
(i) the resistance of the bulb;

(i)  the fms current through the bulb.
OR

An alternating voltage given by V=140 sin 3141t is connected across
a pure resistor of 50 £). Find

(i) the frequency of the source.

(ii}  the rms current through the resistor.

R B & ol gen 2= 8 % & de N 2 o T 1 9w v @
#1139 F=n W 9w F, R2 TR W UF o9 FE0 99 wh 2, Tty T
Yered oA, 9R1 [ & 99 98 e 8 | §9 4% gEel W INAE FEel & gEmd
T & e ST i |

A circular coil of N turns and radius R carries a current I. Il 1s
unwound and rewound to malke another coil of radiua R/2, current I
remaining the same, Caleulate the ratio of the magnetic moments of
the new coil and the original coil.



19. ff Tufs # oRw C'f 3R T W Q IR £ ) 59 TRy ¥ R ot
= % fom U =em = () s |
o T UM AW O U wagd i § uiE w R s fees sl
K & @ )y dfue o oA (i) 9% e foadh, w e wem owewm 2 3

Deduce the expression for the electrostatic energy stored in a
capacitor of capacitance ‘C’ and having charge 'Q).

ITow will the (1) energy stored and (ii) the electric field inside the
capacitor be affected when 1t 18 complelely Llled wilth a dielectric
material of dielectric constant ‘K' 7

20, 3w ¥ Tow T ufoy § AfEy R W T W #WE, % TA0g § mEles
9T W OTE 02 A® | figs B 3t E A fEem o odm 2

: v| 02A B 5O ;
I i = : AN ———— C
: <,
150 % 10 L2 é
= 30 0% < 10Q
e el
A —E
R 02A E D

Caleulate the wvalue of the resistance B in the circuit shown in the
figure so that the current in the eircuit 15 0-2 A, Whal would be the
potential difference between points B and E 7

BV

| 02A B al
% | | i WWV\/—‘C
150 § O
30 L
V. ==
—— AN
R 02A E
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21,

22.

25M1

BHTEIEI%:‘FF{@'FLDLZHEHLSWW?.WmﬁmﬁﬂﬂcmﬂI
s ¥ @y T g Ly & 9 40 em gl W uw gk @ v 2 ) 3 A
A Ales Y, L, WO F BEE T W owd # 1 Ly, L, @9 Ly &
El s Bt Bin i I o

I i

B 5. T 2 e
e e

You are given three lenses L, ., and Lg each of focal length 20 ecm. An

Ly

| )

nﬁ_‘l,_a--‘}

object 1s kept at 40 cm in [ront of L, as shown. The [inal real image
ie formed at the focus T of Ly. Find the separations between L, L,
and L.

Ly

I T
I . W MR 4

— I
|
‘—“‘mJ(/ \/ vﬁ

TEY-fogd T & wd # () diew () fame w9 ) Y osmef =
i =it |

ATEET ¥ WO-fAgE e % oTm 9, | oTmu fR R Ofm om
EET ki et B e A b o B b e 1 i e B e i B R )
F WET T T G oW oo f

Define the terms (i) ‘cut-off woltage’ and (11) ‘thresheld 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 plob/graph.

10



TF 9vit LCR 7wy fFft ol (ac) &7 & 921 & | S SH® F IEA EN,
TRy = A (3EiE) & 7 wem s (o) S | Hia & sEh S e
fog 9 % wfieds & go & fow wF o (wee) @9ET | o afEdd # aEi
& Ty i | 3

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

24. T=W WOTE ¥, TeAO % fem WO e fafew faf (A @ seew #iew ) T
i 5 T § Wy e & el gl % sEAssda woadd gh @l gh
A% Hur 9 fRar S 9 2 3

Mention three different modes of propagation used in communication
syatem. Explain with the help of a diapram how long distance
communication can be achieved by ionospheric reflection of radio
WAVEes.

25, =fFmel & T W & foaw, TR fefee e W, S g F UE wed (R
% ¥ f T g0 U% W% (9%) WASC | 35 A H SUET TR RE aw
(i) AT ® WO (ii) W § 1 TR A w aE o ey fEEe | 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 torces.

26, TN - WHed M A, §@ 8 MeV F@ W UFH FO, Z = 80 THF ¥, "W
T 2, O & W % fou fmmer ¥ sm omw R oafwmm @ @, 3EE
A WEAd g W UREed #ie |

HHTTR g F T olt W WWE TEW, YA em s oAb ofas s R g

= fear s ? 3
Fraan

WSS W] & e e S0 - 136 eV § | 9 um geiwEd - 085 oV

Tl W OH - 34 oV el W W HEAW W, @ Ioataa TEgH T # wnes .,

& ufimee Fifew | g¢ gt eeEwT mew % &g gt ¥ oI ? 3
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27.

28.

55/1

In a Geiger — Marsden experiment, calculate the distance of clozest
approach to the nucleus of Z = 80, when an o-particle of 8 MeV
energy impinges on il before il comes momenlarily to rest and
reverses itz direction.

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

OR
The ground state energy of hvdrogen atom is —13-8 V. If an electron
makes a transition from an energy level — -85 &V to — 3.4 eV, calculate

the wavelength of the spectral line emitted. To which seriez of hydrogen
spectrum does this wavelength belomg ¥

e % e AM 3 @ gmey § 0 T vmw @ I wed w fE

T aal & ol =es 9w ] F A FiE |

Define relaxation time of the free electrons drifting in a conductor.

How is it related to the drift velocity of froe electrons 7 Use this

relation to deduce the expression for the electrical resistivity of the

material.

() A7 % G-l i #, © % S g W () g sfae a9 i)
= & fa I8 = () i |

(h) @7'%F fedt G-fod mum #, ® W o=feww 5 oww =9 % fow oem
# wh TE M g9 @ v S T €, fE 800 nm 79T 600 nm
oo wmes ¥ | A we e # 14 om e gl W # el e %
a9 W og 0-28 mm F, T %9 o e T I A o @ AR
Fitm, =@ =F FRE # dE RS dud (E-gE o) |

AT

(a) foa dieifse W Fmfag gEd 759 gied 54 5 War 7 7
FETHE S A OFEEW @S89 § avig mien fF R aner wem d
TEES B T S YA S 8 #

(b} o WEE A it B A wig fufy F wr ow & 1 s 24 F A9 o
T dreriss O e fofy # o 9w 15 derfss B ¥ TG g s
FAgan, AW smifaE sy gw & A = ; g s ?
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(b)

(a)

(h]

29, (a)

(b)

(b

55/1

In Young's double slit cxperiment, derive the condition for
i) conatructive interference and (i1} destructive interference at a
poinl on Lhe screen,

A beam of light consisting of two wavelengths, 800 nm and
600 nm i3 used to obtain the interference fringes in a Young's
double slil experiment on a screen placed 1-4 m away. If the two
zlits are separated by 0-28 mm, calculate the least distance from
the central bright maximum where the bright fringes of the two
wavelenpgths coincide.

OR

How does an unpolarized light incident on a polaroid get
polarized 7

Deseribe briefly, with the help of a necessary diagram, the
polarization of light by reflection from a transparent medium.
Two polaroids ‘A’ and ‘T are kept in crossed position. TTow should
a third polarvid 'C' be placed between them so that the intensity
of polarized light transmitted by polarcid B reduces to l,thh of
the intensity of unpolarized light incident on A 7

pn #6Y F A (@A) ¥ FEfa 9 rew aEmE § odfiee = ouw
ACE T TEEA ¥ Ew ¥ =ia e

AETTS THTY ANE TUEU A0 THE Y S TWE SiEy | 5
FET
0 fogr & e A o witae 5y m e oifaervess uw afew s
uife &1 widl 2 ) WEvHs Uiy ME WS ST §HE wdfE & Wy
Fifau |
FARY | '
.ﬁ-—l B e —
. & s |
i/[)—«‘f
'B.' £
B ] >O-
13 P.T.O.
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ia)

(b

(@)

ihJ

(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 cireuit 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.

An—l o 5
{)@—-Y
Be—] >O—

. = — , T
wh a4 E aw uE Jee &5 B, T @ avfiufy §, g smaw &
-, _. . i - ;. - -
T W WH A a9 F % for uh www fefou, =f ww @ wew 4

Y A TR R W R I TS () T it RS s
7" WO OSH A% 9 fam feEim gw e s

Ixb RS F % Fgo=n 79 (50 ¥ TF fRR (anfEd) sm 1 e

= .
BRI IE U (AW T G HEEA 99EE 41 B ¥ @ T
31 fig A B oow W o ae geamt (@) ¢ w1 o=m

g

i o 4 i e 7 3

=m x B B & 9 m T @ EEE Ty f |
A

sl Aedie = (i) SeeEed § wiERT S 79 (i) tHer € ofiEfas g
i 0@ s=R ® FO Hien wWE S |
3§ A, @Y A ¥ A I T I, e 9w yaien w % F
F =T TE-gE ¥ A W fem § 1 3fEn amw # wewm ¥ W o
Sifo 6 T wre T gEEE 8, g9 Tee 9t e s s s 2
Td € G & A" T A aw & feu uE efed sgead (i) #ifan o
T WA T OFHT B Ieerd e |
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(a)

(bi

{a)

(b}

—
Write the expression for the force, F . acting on a charged particle

ﬁ.
of charge ¢, moving with a velocily v in the presence of both
-4 }
electric field E oand magnetic field B . Obtain the condition under

which the particle moves undellected through the Gelds.
A rectangular loop of size I x b carrying a steady current I is placed

' , g i . — .
in a uniform magnetic field B . Prove that the torque T acting on

. — P =5 :
the loop is piven by T =m x 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 ammetar,

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

thia foree.



