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e Please check that this question paper contains 16 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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TTAT=T 3397 :
() G I 3G & | 39 F97-97 H 67 26 T & |

(i) STYHH-7 35 YT & : GUS 37, TUS &, GUS &, GUS T 3N G T |

(iii)) @B HH5JHE JAF H11 JFH 8 | TS THE Jo7 8 J9F 2 3P & |
GUETH12 Jo7 8, J9% H 3 HH 8 | @S T H 4 37 BT U JoIreIRka Jo7
BN TGS THY Yo7 8 J9h &5 3P 8 /

(iv) I97-99 § GHT W HI3 lahcq 781 & | a9ifd, g b1 aici Tb Jo7 7, i 37h]
JIc? Uk Y97 H 3R qie 371 dic? dil F991 § S7aikes w37 JeT7 1637 T 8 |
98 Io1 7 37191 130 7T 5T 7 G FacT TF FIT & HAT 8/

(v) & ST §l ST HEIREd Hilae Haars] & Tl &1 3991 # % & -

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C

n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2 N1 m™

1

4re
o

=9x10° N m? C2

m, = 9-1 x 1073 kg

=& 1 Zo99H = 1-675 x 10727 kg

I o1 GodHH = 1-673 x 10727 kg

TS &1 = 6-023 x 1023 gfd am 1A

SieeaHH I = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(it)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(iti) 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.

(iv)  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 the
choices in such questions.

(v) You may use the following values of physical constants wherever
necessary :

c=3x10%m/s

h =663 x 10724 Js
e=16x10"1°C

n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1 m2

1

4re
o

=9 x10° N m? C2

m, =9-1x 1073 kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 1072 kg

Avogadro’s number = 6-023 x 1022 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qe H
SECTION A
1. g 2w 7Y fomor ST@ | @1 AB, T ©F i &Ud dl 8 | 9d5Y I8 oF
394 8 A1 37Idd | 1

The line AB in the ray diagram represents a lens. State whether the lens
is convex or concave.

2. Tl o@ & foegq-ates oot (3. 0.U%.) q91 2fHaa dieedr & o SR (9T)
ferfae | 1

Distinguish between emf and terminal voltage of a cell.

3. et v (a.c.) ufmy & smgfa = @y aritar-ufaera & ai@ds (feaem) =i
S o 7T Teh 1% SIS | 1

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

an a.c. circuit.

4. UOR e H W Eas (fedfier)’ 1 w0 g g 2 1
What is the function of a ‘Repeater’ used in communication system ?
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5.  Torelt fomg sRuTcHer 3ATaiwr <hl & t@TU ¥@T fot § Qi U S8R & | e fomell
3T RUMCHe: AT o B T A doh I H IGeh! Tfds oIl bl HH ST AT A
BT 2 1

The field lines of a negative point charge are as shown in the figure. Does

the kinetic energy of a small negative charge increase or decrease in
going from B to A ?

Qus d
SECTION B

6.  Toreht i Sorereia 1 o aUTeed &1 OH, 6 x 10717 J 91 aTel Bieid i
TUTCEA & SeR ] | SAae(d o TAT Sl Uieha iy | 2

The equivalent wavelength of a moving electron has the same value as

that of a photon of energy 6 x 10717 J. Calculate the momentum of the
electron.

55/3/P 5 P.T.O.
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7. YO (W) T GO § T ACHE @ ? TS hINT b I SAGRET ok ITANT
o 39 fafy =61 3w ot gt 7ok =R o for e A8 &1 weha | 2

What is ground wave communication ? Explain why this mode cannot be
used for long distance communication using high frequencies.

8.  Whid o Guarg Frehvfia s @ Yo 6l T fh0T 36 TR o] 8 foh 3Tmdae
IV ST A 1T 10T o T o SO & 9T Tk hIUl T A TUSH & hIU

3/4 % | for=re hivT 1 HF 3@ hIfT | 2
arqaT

39 HIIH § YR hl ATA T Uiehad shifow f&es fow shifaess shior =1

qH 45°% |

1 feu U g wredi W U I % o sifaes Sivn 1 A mdfad Jehre <t

quTeed W A sar § 2 SHIor qmy | 2

A ray of light passes through an equilateral glass prism such that the
angle of incidence is equal to the angle of emergence and each of these
angles is equal to 3/4 of angle of prism. Find the angle of deviation.

OR

Calculate the speed of light in a medium whose critical angle is 45°.
Does critical angle for a given pair of media depend on the wavelength of
incident light ? Give reason.

9. T Sl Sl YNehed T & MR W, HefiF HIvi HaTl & FeIehlol Trarel o
B ANME <l SATEAT HH hl 1 Hehdl B ? 2

How does one explain, using de Broglie hypothesis, Bohr’s second
postulate of quantization of orbital angular momentum ?

10. o=t o guriq 7u e 9q |, dqe forg it A€ 40 cm g0 W 9T B 8 | AfG
R @19 A0MsA H 10 Q T TR Sied T TG 975 A € 60 cm 0 T I

BaT1 8, 9 R AT S o A 1 Yiehe hIfVT | 2
R S

[
\/
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In a meter bridge shown in the figure, the balance point is found to be
40 cm 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.

R S
— A o AVAA—

[\
\/
@UE |

SECTION C
11. < & fm & fafae qen v Igewr ¥ qurise o a7 fem aftadt grasdhe
e i Iufefa o, foret wror & Ufa faga g i foon &1 q@igem & °

fohE TP WETI BIaT 2 |
foret &t TS Heclt 1 TW-UWhed 5 mH 7 | 3890 YaTEd fagd 9’ %1 AF 30 ms
H4A " 1A T I ® | 39 Pecit § I faga-aes 9a (3.00.T.) &1 A4

gieford T | 3
3terat

Traehed o foIw TRE @1 fm, fer-fagfaht § wg@ mew fem @ R yeR

i 2 2 9am # wy Hifv |

qreREl (foyeqt@n) | gedt &1 g &3 a9 04 G 7 | gt &

Fraehia Toyd SATeEl T <IN | feam &« gesft w1 Brsa = 6400 km. 3

State Lenz’s law. Illustrate, by giving an example, how this law helps in
predicting the direction of the current in a loop in the presence of a
changing magnetic flux.

In a given coil of self-inductance of 5 mH, current changes from 4 Ato1 A
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.

55/3/P 7 P.T.O.
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12. Togqq-grechia qUi 8 3099 Bl § 2 39 GO ohl oAl bl Gld o1 8 2
+ x-3181 o TR T (H=T) Al B3 ToR[d-Frehld Ul hl Teh sqawl-fam
TR | foR[d, q91 Grechid &Fi i QR ST | feRd. o gEeh &F o
iAo (W) T T % AT o s HRey i g | 3

How are electromagnetic waves produced ? What is the source of energy
of these waves ?

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.

13.  foreft deamfaes T o e-frerares qon sueht 1 o1y # "rary g i |
Teret Aemufaea yered Y a1 o1y, o813 |, 100 T 8 | fopay Tm < wwem,
39 Ueidl Rl JTEied W 38 TRIEHh T I 6-25% BT 2 3

Obtain the relation between the decay constant and half life of a
radioactive sample.
The half life of a certain radioactive material against a-decay is 100 days.

After how much time, will the undecayed fraction of the material be
6:25% ?

14, SR SHIE % Gl (M) | Th foh g1 IHE STat 1 & T@1 STl 8 2
SR SIS o dlcedl HFeh o &9 H I o fUgid 9 IHeh! hEifaY sl Teh
gy AR 6 FEEar § T il | 3

Write two important considerations used while fabricating a Zener diode.

Explain, with the help of a circuit diagram, the principle and working of a
Zener diode as voltage regulator.

15. 3TR@ H T U qi|ey (A1) <hl qed 9TiaT sl HH 1 hitae, STelfsh Jceh
gumi hl giar 1 uF 8 | 99 X @ Y T/l & &= 6 V &l T ot s &
M, 39 gRUY (1) W AT qAT (i) W Gfed Saft 1 qH [T i | 3

X e— v
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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.

'-0<

16. Sooi@ Hifce T fawemmd (wefmmfix) fora fagra W snarf@ & | W& @
wreh fafay fg foreft favemmdt (qrefemmdier) i g gonfear & gfg 6 w0
Tl 3 | e B Fa e w9 (S.0.U.) F W ¥ for, dreaier A
ot o favyaurdt (qéfirmdier) s alear w=& < S g 2 3
State the underlying principle of a potentiometer. Write two factors by

which current sensitivity of a potentiometer can be increased. Why is a
potentiometer preferred over a voltmeter for measuring the emf of a cell ?

17. (a) TN & BIgA Eor & ug § fafeeon i figar’ 9e & gfonfyd
I |
(b)  Tehavll ShTRI 1 & o1 g1l § T AT T hi 3R gEd i T 7 |
39 a1 bl ofigar THE R | 390§ fhEH () Ui U &% Ui SRS
BIHT hl T&AT ATTF B, (ii) ThTI-ZAFHl hl 3ferhan i ot
A ek 8 ? 3199 IR h1 gfE o e swwor foafew | 3

(a)  Define the term ‘intensity of radiation’ in terms of photon picture
of light.

(b) 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.

18. (a) 1Y GLGRIshI ! Gl H TS GLaRiehl i Jfuesh =1 &l HHT SIdl

2 2T U Tt s HIfSu |
(b) YU GHIHIU o IYAN ¢RI <IMST foh IO YU § Tea T Ufdfers
g a1 7, IR a%] 39k A1 el W ot feva @ | 3
55/3/P 9 P.T.O.
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(a)  Give two reasons to explain why reflecting telescopes are preferred
over refracting type.

(b)  Use mirror equation to show that convex mirror always produces a
virtual image independent of the location of the object.

19. (a) Sfquifera safaertor kst gmea A & fote steawees 3d (Ufasry) fofae |

(b) ¥ o fg-fordt wamt 4, forfai & wwaa 8 93 % = 1 g & @ e
& =S & uiadq (foeres) i a3 & fie ueh U s=15e, Sefs 3T
aft yrae (Wied) omfafia wd 8 | 39 9 sl YGudT § w1 g

TS &1 Fehell § 2
(¢ Thal & <er W w=n ywE g, afg et % S h gl o D
ST Sefer 3= @t e (Yueied) sfEfda wa 8 2 3
(a)  Write the necessary conditions to obtain sustained interference
fringes.

(b) In Young’s double slit experiment, plot a graph showing the
variation of fringe width versus the distance of the screen from the
plane of the slits keeping other parameters same. What
information can one obtain from the slope of the curve ?

(c) What is the effect on the fringe width if the distance between the
slits is reduced keeping other parameters same ?

20. U uft TA.H.AR. (LCR) Uiuy i forefl T T, (a.c.) & & Bl & et
SiTar & foreht aftEd-a Sl g ‘o’ 8 | 31 Jialgl Ry @9 Ry (R; > Ry) 6
T, ‘o % Bad & €9 8 forgq 9w ¢ & fagem (afedq) ot i % o
T I415¢ |
39 UT% (Morg) & 39 & F=fefaa et & 3w difSu
(a) Torm gom ® orgATg SAferes <fier B TR T 2
(b) Torm feufa & wie & i 8 R == 2 3

A series LCR circuit is connected across an a.c. source of variable angular

frequency ‘@’. Plot a graph showing variation of current i’ as a function of
‘o’ for two resistances R, and R, (R; > R,).
Answer 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 ?

55/3/P 10
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21. =TcTeh, TdaTereh qon fagpauet ueref # o qui o U stewEe ot o€
3G ST, |
g o qiEd" & 39 geret & SHagR W T Y9G BiaT B 2 AW § ' i | 3

Draw the necessary energy band diagrams to distinguish between
conductors, semiconductors and insulators.

How does the change in temperature affect the behaviour of these
materials ? Explain briefly.

22. (a) UIR FEAT H i UA 3G HH-H & ? TIh b TR (BHH) HI
ey 1 fafey |

(b) HAR AT H TIh S o fohral i STIIAN ol Ioch@ hITrT | 3

(a)  What are the three basic units in communication systems ? Write
briefly the function of each of these.

(b)  Write any three applications of the internet used in communication
systems.

Qug g

SECTION D

23. U T T®E & HRO Th el § {Igd-G=no @R 1 T qR @ 8 ¢ R
= TR T | 3Heh 9 @ I g FD STl 4 36 W 3R I ISR TS 6
foRTR TET =T8T | 519 & 9 dR (hadd) &l 1 o1 ©@ 9, 39S 7 3¢ @ T
3R qEK 30 ohel ot QL BT feam, dfeh of T AR &l G 7 Heh | &ohcl I &
3TH § S I Al AT | 3IA 38 3ATA o 11T, Sidhed o ITE o TR |

39 e W i frefafaa weet % 3w e 4

(a) 39 U % SIF TS g WERid & Hedl ol 3eeid shifty, |

(b) el e gu W qR W Al v J5 MU qF W I @ AL A,
Tohd oxl W 3Rl G | W @l (ATdeh) TRl T Tehdl & | SHohI
AT SR 7 ?

(¢ Togd va= 9 3 fogd-wft 1 g foa IuvihieTl @ qgam (F=or)
T Ugd, 3Th! dleed i 3Afd 3= L fear Srar 2 | Tase HifSe, =41 |
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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. Anuj

took them to a doctor to get them medical aid.

Based on the above paragraph, answer the following questions :
(a)  Write the two values which Anuj displayed during the incident.

(b)  Why is it that a bird can sit on a suspended ‘live’ wire without any

harm whereas touching it on the ground can give a fatal shock ?

(c) The electric power from a power plant is set up to a very high

voltage before transmitting it to distant consumers. Explain, why.

g us g
SECTION E

24. (a) TEY % UG % ST Y T GHAA T H O WEH o R
AT T E=R0 okl <IMST | 3UE ST HIETHl H qUT <hl Il o S

ITUTd AT FHINT |
() () fre Aoz W eAmfaa Ayfod T Washd: gfad (Torisss)
ERIRUEINIR

(i) & AYfoa g forat Arem @ TuE Wiegw # YAY AT 7, dt
98 T HIEAEl o PSS W Edd § gfad g S 7 | 3§
TREeT % ToTT §TeX o AW o SASieh il Hodd i | 5

AYAT
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TS IWATA o8 o gHIl IS3l <l Fehdl B wuE (R) € | 3ok Ureslt ugred
(WTETT) 1 IUSATH 1y B | 3H ARG H ST MW FFHAR AUSATh (1, HIEIH
% Tk § 1@l TR |

(a) 39 GASH ! o Bk g 1A HIT |

(b) Torm fefa o 97 TaeH vERY <@ i wifd SR swam 2

(c) 9 U a%] 98 ¥ 9gd g e &1 3R py > (up + 1/ 2 &, a1 38 feafa
% fou foor @ S913T | 39 TN (S¥aEYT) gRI s Ufdfers 6
Wehfdl /T Bt 2 5

(a) Use Huygens’' principle to show the propagation of a plane
wavefront from a denser medium to a rarer medium. Hence find
the ratio of the speeds of wavefronts in the two media.

(b) @ 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

55/3/P 13 P.T.O.
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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 p,. It is kept in contact with
a medium of refractive index p, as shown in the figure.

(a)  Find the equivalent focal length of the combination.

(b)  Obtain the condition when this combination acts as a diverging
lens.

(c) Draw the ray diagram for the case p; > (u, + 1) / 2, when the object

is kept far away from the lens. Point out the nature of the image
formed by the system.

25. =0 TETS o G HT=R a0 ‘1’ QT 2 | hASN: 1, 991 I, STuiad g yarfgd
3 T R | A R e v A e & seifed 3wl o 3R ARl % o
gt d B, 1 AN 1’ % R0 AN 2 W ARG Fraehid &5 B o foiu sasteh e
HITNT | 300 T IR AN@ h! TEEAT § AR 1 % HAY qR 2 hl Thich
(3HT3) TS W H aTed o b1 T (FiEmn) aen 3ueht foum s Hifse |
Ffe gl ari ¥ faga g fauda fomedt # 21, a1 36 5@ 6 whid # fohg g&R
gfEd g ? UTed SAsieh 1 IUANT fagq g™ @ TH.SAE. (S.I) A ol
gftafyg o & foe il | 5

YT
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Topell It grawET it waftes qen fgdiae Hefcrl &l dued 6 =yawe &
foTu ueh 3TravEes SN ST | I8 foha firgr=a W ameunia 8 2 feRdlt iR
aftes qen fgdftoss Hefoi & Sicearstt o o9t grery, wafie qen
Tt Feferl o ar & U 6 TE & Ul § g HIT | IuYh TERY bl

T i o TIC Ik Q1 G URehed=13T o1 Soeoi@ Hifrg |

T BT | IHoll &1 o his al HRUN Hl IgE hHIT | 5

Two 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 ﬁ due to the wire ‘1’ acting
on wire ‘2’. Hence find out, with the help of a suitable diagram, the
magnitude and direction of this force per unit length on wire 2’ due to
wire ‘1’. How does the nature of this force change if the currents are in

opposite direction ? Use this expression to define the S.I. unit of current.

OR

Draw a necessary arrangement for winding of primary and secondary
coils in a step-up transformer. State its underlying principle and derive
the relation between the primary and secondary voltages in terms of
number of primary and secondary turns. Mention the two basic

assumptions used in obtaining the above relation.

State any two causes of energy loss in actual transformers.

26. (a) TorwEr® o Fadi o1 fifaw qen Tose A o6 3 fopd emam  aeherma
g

(b) T HAl % [IgYd-aTEh 9 (3.0H.TH.) huS: E, T E, & N =i

Yfeg ShHM: ry QAT 1y 3 | I T T THAK (IT96) h0 H IS & | &1

Ak TEGed ThA A & () fogdaes 9@ (Fwus.) qon

(i) 3Tl Uiy o U <o Fodd IV S 36 THEISH I

yfceefud =t g | 5
areran
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(a) “foreh g3 & ufterg (sg) AW + Q F HRUT STeX I AN forgq were,
39 53 W AR a1 G1s (AM) W TR & v |7 38 wed i
gfee o fow g1 s G |

(b) T TEEH JATRR TN 1 qA7 2 hl BSATE R 2 | 39k Raeh A e
HHIM: — A qAT + A C/m & | 37 g TSN Sl TH1ET 3T 39 YR T&T 71 3
foh 5o gl & o9 1 g0 RV3 B | U 1’ & shrg WX 2 forgd-&a 1
9RO (A) de feem Fa i | 5

(a)  State Kirchhoff’s rules and explain on what basis they are

justified.

(b)  Two cells of emfs E; and E, and internal resistances r, and r, are
connected in parallel. Derive the expression for the (i) emf and
(i1) internal resistance of a single equivalent cell which can replace

this combination.

OR

(a)  “The outward electric flux due to charge + Q is independent of the
shape and size of the surface which encloses it.” Give two reasons

to justify this statement.

(b)  Two identical circular loops ‘1’ and ‘2’ of radius R each have linear
charge densities — A and + A C/m respectively. The loops are placed
coaxially with their centres R+/3 distance apart. Find the
magnitude and direction of the net electric field at the centre of

loop ‘1°.
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