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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 10727 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A

SECTION A

1. ot o9 & faga-aes s (3. W.0%.) q91 2Haa diceal & s = (9g)
fafau |

Distinguish between emf and terminal voltage of a cell.

2. ol forg =omcres ofre 1 & t@Tl IE( fo § qRIT MU S8R & | o foedt
37T RUTTCHS ATGY o B A b I H ITeh! TSl Holl <h1 HH S IT A
B 2

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 ?

3. IR e H W e (Fdfier)’ 1 &1 g g ?
What is the function of a ‘Repeater’ used in communication system ?
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4. I <C MU fRur 3@ § W@ AB, T o %l IEfUd SEdl g | 9q15T 98 il
39 8 A1 37Idd | 1

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

5. el TH. (a.c.) 9Oy # orgfa o @y ari@r-gfaama & 9iead (fe=em) =i
g % 7T Tk 1% SIS | 1

Draw a graph to show variation of capacitive-reactance with frequency in
an a.c. circuit.
Qs o
SECTION B

6. o= ¥ gy v Hiex &g #, Hgem fog R A 40 cm gft Wy BT B 1 AR
R % @19 A0fishA H 10 Q 1 a0y Se" T Gge fag A ¥ 60 cm gt W 9w

BT 8, @ RAAT S o O 1 Yiehe hHIfST | 2
R S
—"VWVWWA ° . NNVWN—
A B
| | {\
K \ )
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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 —e o AVAA—

|\ [\
|| \ )

Hid % quaTg Hepia 50 & Yo Sl Tk R0 39 TR TSR @ 7h 3Tdaq
IV ST g T7Td HIvT & A o SR 8 AT Yok hivl 1 U {IFH & I
3/4 7 | formres ivr &1 9H @ IS |

e
wmﬁﬁmﬁwwwwmmmaﬁww
oM 45°% |
w1 fou U g "reAt & U W o foTU shifaes ivT 1 I SATafad TehTr
quTesd W AR oar 8 2 o 94aisu |

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.

T Sttt 1 afehedaT o STYR W, Hefl v TaT o FaTienl qrael di
o g ARG shl SATEdT S 1 ST Fehell B ?

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

T () T T H FAT ACH & ? TR RN foh I= AGREAT oh ITA
S0 39 Taftr 1 IwAT @l gl deh weror o T i T8l g ek |

What is ground wave communication ? Explain why this mode cannot be
used for long distance communication using high frequencies.
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10. Torsft TTfcm™ Sciereia <l qod aUTeed &1 A, 6 x 10717 J 3ol aret BieH 6
TEICE & SO 8 | SAFCH o Gl ol Yieheld ity | 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.

Qs H

SECTION C

11. 3@ T T U qigey (SATeT) 61 ged aiiaT sl 3 F1a shifeie, Sefh T
Ui <l gTiar 1 uF 8 | 9 X @1 Y &/l & &= 6 V &l U a9l o &
T, q1 39 INYY (1) T A 9T (ii) § Fid SHoit ol A J1d hIfaT | 3

X oA ¥

Find the equivalent capacitance of the network shown in the figure, when
each capacitor is of 1 pF. 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.

xe—L}

v

12. Scoi@ Hifce fF fawemmdt (wefmmfi) fra fagra w smaf@ g | W@ @
Freh faian e foret favemmdt (aeRmmfier) it g gnfear @ glg i
ehdl 7 | TRl T & fagq-aTes 9 (3.TH.TH.) i A9 o foTu, dieeriet 6t
ot | fawemrdt (qefimiier) i sli=ar =i & St 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 ?

55/1/P 7 P.T.O.



13. (a)

(b)

(a)

(b)

14. (a)

(b)

(a)

(b)

YISl o Hied o & ugl § fafeon ot digar g i ufenfya
I |

WA eI <l & Tohtur 41l H Tk oATet T 1 3R gEdl i Wl 7 |
T QT <hl digrdT @9 2 | 399 9 foRaH (i) 9fd TRl &9%d Ufd Hehve
BISHI bl T AP B, (i) THW-SAFHl hl AfThan TS Ixoll <1
= MYk 7 2 37U I A g & forw wror fafaw |

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

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 kinetic energy of the
photoelectrons is more ? Justify your answer.

el gUaRlehl 1 o H Frad] glaRiehl i e F=s1 FI HHT Sl
2 23 Hru forget wase Fifvy |

o EHROT o IUAT gRT <IST foh 39 <UUl H Hed AW Ufdafara
g a1 7, 9% a%] 3ok Ao+ el W off fevad /|

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.

15. <9 o e ®l [y don o 3@ ¥ quisy T a8 e uiEd greeh
e i Iufeafa §, foret uror o Ufa foggq g i foon &1 q@igem & d
ore TR HET BT § |
forelt & T2 Fecht 1 W-Iehed 5 mH 7 | 394 Y4 fag[q 90 1 99 30 ms
H4A T 1A T I ® | 39 et § UG faga-aes 9a (3.00.T%.) &1 A4
qREhTeTd I |

AT

TrEhed oh (1T M3E 1 oM, fRR-fagfaehl § W Ted fm & fohd TR
i ® 2 wem # T i |

ymem@ (fagadi@n) w gedft 1 grehE & T 0.4 G 7 | g b
greshr foga st sma Hifse | feem e 2 : gedt B B = 6400 km.
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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.

16.  ToRIq-greehia q01 e 399 Bt & 2 34 AT <hl oAl ol Ald 91 g 2
+ x-3181 o TR T (H=OT) Al 53 ToR[d-Frehld TN hl Teh sFael-Fa=
STg | forq qen ek & <y feem qwize | foeg dun greshim & %
gfATon (HHT) AT EEROl % o % Ste greey ol e | 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.

17.  foreft deamfaea T < eo-ferares qon sueht 1 o1y # "varg yw i |
foreht teamifaea uered 1 314 31, o-819 °, 100 7 B | fohas Tw & uw=ma,
39 Ueidl Rl JTaEfed W 36 TRIEHH | 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% ?

18. S SIS % Glok=H (FH) H WY ok QI Y@ a1 1 &AM T@T AT & 2
SR SIS & dleedl a9k o &9 § 39N o fUgd 9 3IGehl R &l Uk
gy R <hl FgRar 9 s hifv | 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.

55/1/P 9 P.T.O.



19.

20.

21.
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aTcAeh, gaTcs aol foggquet ugrel # TR U % U Tawas il o
NG HATET |
q™ | gfEadd § 39 YSTeit o s¥agR W T Y9TE BidT & 2 §&Y H Toee Iy |

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.

(a)

(b)
(a)

(b)

(a)
(b)

(c)

(a)

(b)

(c)

TOR ael H o g 7999 DY § ? T b T (HaRH) hl
Teg o fafgu |
TR AT H Y $eTC o fohrgl oI STIIRINTT o1 Ieaid hifoTT |

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

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

gfautfera safaehtor Thst aTed e & fote smaveres wid (Ifasey) faRaw |

I < To-forll wam o, T o @wad € U % s H gl o wy Thl
i =er & uiEdd (foaem) 1 guia & foe ueh o% s, Sefe 3=
ot g (Yied) SmfEfda wd € | 39 93k I JEar | 1 FIT
TS Bl Wbl & ?

fpstt < <fers W wan wre g0, Al fafat & e f gl wE R G
T Sefep 3= Bt I (WHied) mfiafdd & 8 2

Write the necessary conditions to obtain sustained interference
fringes.

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 ?

What is the effect on the fringe width if the distance between the
slits is reduced keeping other parameters same ?
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22. U Uil TA.H.AR. (LCR) iUy i forell T8 TH. (a.c.) Fa & Bl & et
STt & foreht aftad-a sl omafd ‘o’ 8 | @ Jfadgl Ry 99T Ry (R; > Ry)
o, ‘o’ o e o ®9 ¥ fagg am ¢ & fomem (viEda) # guia % e
T TR |
3 UH (Arg) & v ¥ F=rferfiaa gwat & 3w e .

(a) Torm gom ® orgATg <feres digwr g TR @Il 2
(b) Torm feufa o ol e arferes R ofit =it 2 3

A series LCR circuit is connected across an a.c. source of variable angular
frequency ‘o’. Plot a graph showing variation of current 1’ 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 ?

Que g

SECTION D

23. T T THE & RO Th el § {Igq-G=no @R 1 T qR @ 8 ¢
= TR T | 3Heh 9 @ I g FO ATl 4 36 W 3R I ISR TSl 6
R T =meT | 519§ 9 a1 (hed) & G S W@ ¥, IS | 3 <@ o
3R T 38 gohd T gL 8T 1QAT, ATk of T AR &l P 7 Tk | Gohcd IH &
3TH 9 S I Al AT | 3IA 38 3ATA o [T il o ITE o TR |

IR TWTE W e Fefafea ge % S @i 4

(a) 39 U % SIF TS g WERid & Hedl i 3eaid shifay, |
(b) el e gu ™ aR W 3G v 95 U qF W I @ AL A,
foArg ot W IWHI A T I AT (ATAh) G T Hehadl & | ST
T SR 7 ?
(¢ Togd va= 9 3 fogd-vft 1 g foa IuvihieTl @ qga™ (F=or)
T Ug, 3Teh! aleed i Afd 3= L fen S 2 | Tuse HifSe, =4t |
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24.
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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 ?

(¢)  The electric power from a power plant is set up to a very high
voltage before transmitting it to distant consumers. Explain, why.

Qs g
SECTION E

I TS o g THIR IR 1 AT 2’ ¥ A I, a1 I, Taiadt amr Jartea
B @R | Afe gl urrd ek € fewn 4 yanfa & @ § e gE1 Al & ot R
T d 2, @ AW 1 % RO AR 2 W AR grahi 8 B % g sio s
HINT | 30 Th IUYh ARG I TERAT & A 1’ o RO AR 2’ hl Thih
(3hTE) a8 W @M aTcd oA b1 O (wimmon) qon 3gehl fon wma Hifsw |
Ife g1 A # faga g fowdia feemsti # 21, a1 39 9@ & whid #§ fhm TR
giEd g ? UTed SAsieh 1 IUANT fagq g™ % TH.SAE. (S.I) A ol
g s % foe Sifsm |

HAAT

forelt St gt 6 wafies qen fedioe Seferl #i oted i =Jawe %
foTe U TTavas @ ST | 98 fhg faga W snutfa 2 2 Tl g #
Tfeh qd fgdees Hefcrl 6l Aieedrsti o = Th dre-d, WA e
fotres Heforl # ar % HU K T & ugl § wed HIfT | Iwdw Ty i
T i o [T T §f G TNehed-I3Tl i Ieoid hifg |

STEAaeh B H ol &1 o ig ql RN i IgE I |
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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 TB) 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.

25. (a) TormE® & fFemt = fafae qon vose hife for 3 form snur @ aehama
g
(b) T Al % fIFgq-aES 9A (3.0H.UR.) HAM: E, qA E, 8 3T =aieh
i A ry QAT 1y 3 | I GHT T THAL (IT9e) h0 H IS & | &1
Tk TEged ThA A & () fogdaes 9@ (Fwmus.) qon
(i) 3Tl g o U = Foad HINT AT 38 GHEISH i
gferefta ot Tk | 5

HAAT

(a) “TrHl g8e H UliEg (S5) MO + Q o VT ATEX oh! AN fogd e,
TH T3 o SRR qA Hiew (AMM) | R 76 w17 38 FeH A
gfse & forw & s G |
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26.
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(b)

(a)

(b)

(a)

(b)

(a)

(b)

Tl HAEH JATHR TR 1 q1 2 1 Bt R 2 | 57k iRaeh STew o1
HHIM: — A AAT + A C/m & | 37 g TSN Sl TH1ET 3T 39 YR W1 T1 3
foh 5ok gl & o9 K g0 RV3 B | U 1’ o shrg WX 2 forgd-&a 1
gi@Tr (A) qen feem sma it |

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

justified.

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

“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.

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.

B o fagra & ST | U FHdd qUT % gud Hiem | ford

HIEIH H 90T ohl eXsU | SEE Tl HISIHT H qUI <hl =Tl o S

ITUTA T T |

(i)  forelt diorise W AMafaa Agfad Jehrer Rgwhd: gfaa (diorisss)
CRIR RS IR

(i) 9 AYfd TR fold Wiesm | god #1es| | YAY Hal 7, @
g T WISl ok IS W WEdd ¥ gfad & a1 7 | 39
TRErET o 7T e o I o SaSieh ohl Scdd hig |

HAAT
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TS IYATA o8 o gHI IS31 <l FehdTl B wuE (R) € | 3ok ureslt ugre
(HTEIH) T eI py & | IH NG H ST MU SFIHR TG 1, HIETH
% e § W& TR |

(a)
(b)
(c)

(a)

(b)

39 GAISH ol Jed BIE g JTd hHINT |

for feurfa o 97 S T9ar @ 1 wifd SRl am 2

IS U a%q O § 95 gL R &1 AR py > (uy + 1)/ 2 71, a1 39 ek

% fou foor sTR@ SA13T | 39 WA (S¥aEe) gRl s Ufdfer
SRId T BRI ? 5

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.

(1) 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

15 P.T.O.



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; > (uy, + 1) / 2, when the object

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

55/1/P 16



