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Wﬁ?ﬂ:
(i) @Y F9T AT & | 35 JvT-9F H FHT 26 9T E |

(ii) STYHH-YT F5 YT 8 : @V 37, @V &, @US &, &S T 3N GUS T |

(iii) @B HHEIHE TIb H1 AFE | TS THSE JHE JIH 2 HF & /
GUE F H 12 Y97 &, I9% & 3 3% & | GUE § H 4 37% & Uh oIk Fo4
NG THY Yo7 8, b & 5 3 3 |

(iv) Y97-97 § GHT W FHI3 Id%hcq 761 & | T4, 3 7Pl dicd Th 97 H, di FHl
JIct U Y97 H 37K qie 37eb1 Jict di+1 J991 7 7=k TI7 YeT7 137 =T 8 |
08 Yo71 7 37791 120 T TIT § & FacT U JIT 5 FAT &/

(v) 8T HIEvTF & 3719 [Heicaiaad Gifae [l & Ti-T HT 39T H GHd & -

c=3x10%m/s

h =663 x 1073* Js
e=16x10"°C

i, =47 %307 Tm A~
g,'=.8854 x 1072 C*N1m™

1

4 Te
O

-9 x 10° Nm? C*

m, = 9-1 x 10™°! kg

= T GoIAM = 1-675 x 107" kg

TIeiH ol GeIHH = 1-673 x 10727 kg
ANl &1 = 6-023 x 1023 Iid U™ A1
legadl™ HIdre = 1-38 x 10723 JK!
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General Instructions:
(1) All questions are compulsory. There are 26 questions in all.

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

(111) 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.

(tv)  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 :

¢ =3 x 10° m/s

h =663 x 1073* Js
e=16x10"1°C
u=41x107" TmA™

g, = 8:854 x 1072 C* N1 m™

1
4me
O

=9 x 10° N m? C2

m, = 9-1 x 10™%! kg
Mass of neutron = 1-675 x 107%' kg
Mass of proton = 1-:673 x 1072’ kg

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

Boltzmann constant = 1-38 x 10723 JK~!

P T4
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Wis H

SECTION A

1.  I&f 29| U fRur 3@ B @1 AB, U o/F ] HENd Sl & | 9dET I8 o
3qd & T 3add | 1

The line AB 1n the ray diagram represents a lens. State whether the lens
1S convex Or concave.

2.  Tohdl ¥ o ToEq-args o (3.TH.UH.) YT HAA dicedl o g A~ (Ug)
foTiay | 1

Distinguish between emf and terminal voltage of a cell.

3.  TpHl WHL. (a.c) 9ROy # IR o @Y gTiRar-gidard % qfEgdd (fo=er)
@ < foTT T UT% S1ST | 1

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

an a.c. circuit.

4. ORI § Tk AUaaeh (dtex)’ sl =11 Johd 8 2 1

What i1s the function of a ‘Repeater’ used in communication system ?
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5. TRl feirg RUTcHeh AT <1 &1 W@ I8 =19 H QT T¢ HER & | 1 fohdl
379 RUMTcHeh 3T o B 8 A deh SIH H IH<hl TSl ol b HH I AT A
g 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 o
SECTION B

6. forell TfqH™ St Sl e aUTeed &l HH, 6 x 10717 J o1 arel i i
AUIGEA o SE 8 | Solagi- o HAT 1 Yiehetd ShifT | 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.

P T4
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7. USO (Y) 9T <O § T A9y g ? TR Y b I AT o ITAN
G 39 fater sh1 I AFsl gl deh W=/l o fofQ o1 &1 81 Hehdl | 2

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

8.  hid o GHETg TRV USH § Yehrl shl Teh {ohT0T 36 TehR T[Sl & Toh HATIH
ShIUT ShT HTF 1T <hIT & HE o SeK @ dIT YA Hiv 1 H TS5H o hivT <hl

3/4 2 | TS i1 &1 AH A9 <hilWU | 9
SOE|

39 HIEIH H YhIY hl ITA I UNehadd shiloit SiHeh foTu shifdes hivr &

UH 45° % |

&1 feu U @ wiewEi % U I & fAU shifaes S0 1 W Idfdd gehrr i

aUTeed g 99T hiar @ ? SRl §dTsU | 9

A ray of light passes through an equilateral glass prism such that the
angle of incidence 1s 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 1s 45°.

Does critical angle for a given pair of media depend on the wavelength of
incident light 7 Give reason.

9. T Sl I UNeheudl o SMYR T, hefid iV Tl o Fdl<[hil] Tra-el di
o GER JMHIEIG ! SAREAT hH hl ST Hehdll 8 ? 2

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

10. o= ¥ guiiy TQ Hiet |q H, dqad fog o A € 40 cm gt W 9T gla1 8 | Afg
R o €19 FUishH H 10 Q 1 (Y e I Tda foig A ¥ 60 cm gl T 91

gl 3, df RAYT S & A Rl INehed <hifod | 2
A+ r
Ae ¢+ B
i ()
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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 1s connected 1n series with R,
balance point is obtained 60 cm from A. Calculate the values of R and S.

R S
AMNVAN——e MV
As ¢ B
. [
' \ /
Qus H
SECTION C

11. O o 9 I f(iRau don U 39 ¥ sy foh 98 fam aited] =rehi
Tt hl Jufedtd o, fordl urer o Uit fogq o <t fen 1 gaiga™ e ¥
foh8 JRR HETAH BIAT 2 |
foRel &t T3 el 1 T-Iehed 5 mH 8 | 39H Ydllad fogd 9™ T 19 30 ms
T 4A T 1A & QT 8 | 39 HSell § INq foe[d-ares oo (3.T0.U%.) &1 0

qfehferd shIfSTT | 3
37T

relhed /b TI0-Ti3H b1 o, feaR-fogfaeh! 4 S3h M=y 7| & fhd UK

Y9 8 ? 9%9 H TI¥ HiT |

Y@l (fayad-{@1) « geai & Jreehd & a9 0-4 G & | 92l o
reIehId Tggd ATeUl FATd ShITSTT | T<am T7m 2 : geait shl 32T = 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 from4 Ato1 A
in 30 ms. Calculate the emf induced 1n the coil.

OR

In what way 1s Gauss’s law 1n magnetism different from that used i1n
electrostatics ? Kxplain brietly.

The Earth’s magnetic field at the Equator 1s approximately 0-4 G.
Estimate the Earth’s magnetic dipole moment. Given : Radius of
the Earth = 6400 km.

P T4
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12. ﬁgd-gldomcrﬁﬁscw gl & 239 aUI <kl Sl bl GId =1 8 ?
+ x-AY o FICY THA (F=0T) HIAT g5 (Igd-Jraehld qN I Teh HeeT-for

gTsY | To=[q aon greehid &A1 hl TR RS | fo¥id d°m Eeeh & o
QAT (1) T&AT =0T b o7 o sid gFe-4 ol [IRIT | 3

How are electromagnetic waves produced ? What 1s 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. forelt WeaUfaea 4 o eg-faares qem 3ueh! 31Y oY | ¥re=g 9TH hilfg |
fepelt eAfarea ugiel 1 1Y 3, o-&F H, 100 fe7 7 | fohaq ¥HI < 9z=q,
39 g1y ol SAfadied UTT Ik IRIETH T 1 6-25% BT ? 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 i1s 100 days.
After how much time, will the undecayed fraction of the material be

6:25% ?

14, SR SHIE o Hldi=H (§9H) T I fohd g1 TH@ F1al bl &I W& SATal & ?
S SIS - dicedl 3 o ®9 H I o U d IGeh! hRY hl Th
qRUY NG hl-HEFAT ¥ TI6 hIfoU | 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. 3@ H ¢T U 99 (JTeA) hl ged 9Tiar 1 0 31d shileig, Sfelsh Jcdeh
gy hl ai@ 1 yWF 2 | SS9 X da Y &0 & = 6 V &l T &8 A &
ST, A 39 9NUY (1) 9T ATE a7 (ii) ¥ iad Sl ol A FTd hifrg | 3

Bt
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Find the equivalent capacitance of the network shown in the figure, when
each capacitor 1s of 1 ulFF. When the ends X and Y are connected toa 6 V
battery, find out (1) the charge and (11) the energy stored in the network.

16. 3Sooi@ whitae foh favyaardt (drfsrmdier) foho fagra w smafa 8 | T8 @
Ik TARIU 59 et fawammdl (qiefmmier) i g/ guredt § Jig shi S
Tehdl g | Torell Tt o fogjq-ares oo (3.U0.T%.) @l O o folu, diceHiel
qoT § favemdt (qiefmdier) i sear =t € St 8 2 3

State the underlying principle of a potentiometer. Write two factors by

which current sensitivity of a potentiometer can be increased. Why 1s a
potentiometer preferred over a voltmeter for measuring the emf of a cell ?

17. (a) » 9hI < WHieH =0 o Ya U ‘Tafepon hi digdr Ue ol YILATNd
11T |
(b) — WenaUl Yenrer shi <1 R0 STl § Ueh ST U1 hl AN &l it T1 <hl 2 |
39 a1 <l digal GHE B | 38 O fhaH (1) T Tt aa%a Ifd denve
HIEHl ehl T&TT (e &, (ii) THR-ZAGCHl bl TThdd Al IHoll bl
O 3Tk 8 ? 39 I bl Ii¥ & fofu ror fefige | 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 (1) the number of photons per unit
area per second 1s larger, (11) the maximum Kkinetic energy of the
photoelectrons 1s more ? Justify your answer.

18. (a) 319l GURIehl shl qoiAT H YUTedl qUaRieh] shi 3(eeh 3T=S1 1 HHT AT
2 23 SR Tel@eh T I |

(b) YUY HHIRLUT o IUANT T 38U foh 3T UV | Hed THTHT Ufdfers
g ST B, TR 9Ed 39 " el W ol fRa & | 3

P T4
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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) YfduTieTd SOl TWhsl 9T ohid o foIT A9 Id (Tfase) fifgu |

(b) I % fg-frdt wam A, fafen & onaa @ wd & & & gl & Ty o
Sl FISTs & I (Ta=e™) ol M o [ Teh UTH 18T, Sefh 3T
aft g (Hied) STufEaldd W@d 8 | 39 dsh <hl YAUIdT § R A

ITed &l Hehdl g ?
(c) ol bl =iigrs W #Fan gwre g, Afg Tt & st o gl A L &
SN Sefeh 379 Geft yrerd (TWnfied) smfafdd &d 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 i1s the effect on the fringe width if the distance between the
slits 1s reduced keeping other parameters same ?

20. T UM T HI 3R, (LCR) U4y =l fohell T8 WHI. (a.c.) @A o R & S0
STl 8 fEeh) aited- shivfid 3T ‘o’ 8 | g1 9fduel Ry 921 Ry (R; > Ry) b
T, ‘@’ & Baid.oh &9 | Tagd 9/ 4 & Ta=ed (IiEdd) sl g2 @ Tt Teh
AT &41LT |
39 UTH (3TME) o 39T § fAfafgd a9+ & I i
(a) Tohd qEM T 37ATG ATk dfiewr g TR o1 ?
(b) Toru feafa o wrie & 31ieek g T &1 ? 3

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

frequency ‘®’. 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 i1s the resonance sharper and why ?
(b)  In which case 1s the power dissipation more and why ?
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21. dIcIh, AYATeieh adl Togqudl qqdl 4 37 @H o Toit Tewds Il &
INE AT |

a9 | YHEdd 8 39 9SIAl o FdgR 9 T I9Td BT & 2 989 § Tqs HIT9U | 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) HIX AT H dH O 9T HIH-H & ? Tcdh b T (HawH)
gy ¥ fafgu |
(b) AR FIEAT H TITh §eLAC oh Tohral i STTIAN o1 Ieei@ hilrg | 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.

QuE @

SECTION D

23. Ush fcd qHH % SR Teh el H GFd-F=L0 A bl TH qR @ 9 T2
= TR |35 918 € S1d §U $© Soiehl 4 36 <@l 3 34 I3R! Tl
foh R T@HT =M&1 | 19 81 9 AR (k) &l B4 1 @ 9, 39 A Ima @ T
AN GG I8 gehcd h gL &1 T&T, dTfeh o TH AR hl 7 Feh | Uohed H ¥
3TH ° $& i Tl T TG | 3 3 AT o [T S[FL & UH o 7T |

I9Yh QT 9L MMM (- TeTiad 91 s 3L ST 4

(a) 39 HAT o R 3T g YSRId g1 eIl 1 Ieci@ <hlfolT |

(b)  TorEl STeehd T TH AR W Al U&fl se ST d 3H whig BIH 731 BIdl,
fohrg et W 3T B W AH ST (HTh) Gahl TN Hehdl & | SHehI
T ST 3 ?

()  Togd €39 § 394 Tagd-ith sl g TEd IUNIRIST deh g (E=ru)
g Ugd, ITh! dicedl i Afd 3= L fean Srar g | Tase hifse, <=4t |

55/3/P 11 P. T,
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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 1t 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 1s 1t 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.

Qus 4
SECTION E

24. (a) T & g & I ¥ UH IUdd qUTT & 99 oW o foRe
HIEqH | G907 bl S3NSU | SHY SF] HIEIHl H dUTH <hl =Tell o i

HUTd 1A I |
(b) (1)  ThHE dioniges W AN AYfad JhRT Igeha: giad (dieiisss)
ol Bl ST @ 2

(i) 9 AYfad Jehrer foied Areyw ¥ o qieyq ° a9 Ll &8, dl

98 1 WIIH o TAUYSS W WEdd ¥ gfad B S 2 | 39
G o T st o f3m oh ¥sieh ol Ycud hIfvT | 5

AT
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Th 3T o8 o gl Y3l ! dshal AT @0 (R) B | 39 UReaf uerd
(ATEIT) T TGS 1y & | 38 AN H T T IER 39T 1, AT
o e H TGT T 2 |

(a) 39 HIASH I Jod BihE gl AT HIGY |
(b) TorE T 8 I8 e 39E) «9 bl 9ifd R ST ?
(c) W@Wﬁﬂﬁﬁ@@@ﬁ@aﬁ(pl>(u2+1)/2@,@3@[@]‘%
o ToT0 Toh0l RE dEU | 39 GIoH (SIaEdT) gl o+ fdiees <hl
ep el oI BRI 2 5

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

(b) (1) Why does an unpolarised light incident on a polaroid get
linearly polarised ?

(11)  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 1s made
of a transparent medium of refractive index p,. It 1s kept 1n contact with
a medium of refractive index ., 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 theray diagram for the case p,; > (u, + 1) / 2, when the object

1s ‘kept far away from the lens. Point out the nature of the image
formed by the system.

25. 3~ g o Gl UL IR ‘1’ T ‘2 ¥ ShHST: I, a7 I, 3MEdt 9rT Jarigd
AT 1A 2R e A e 3 e A @ # i 2 v
gl d 8, d1 AR 1’ % R0 dR 2" W ANUd Frehd &3 B ok foTu =rores ured
HINTT | 3HH Teh IUH NG ohl Teral § IR ‘1’ & HRU dR ‘2 hHi Thlh
(3hT3) T3 T oM ol 9 ohl A (IRHATIT) qAT 35eh! TR AT shiftag |
afg gt ari § fergq uma fauda feeneti @ &1, @t 39 5@ 61 ypfd ¥ T yhR
UiEdd BN ? 9T oSfeh bl 3UANT fogld 9/ o TH.SAE. (S.I.) A ol
TRYTIYA & o ToTT HITT | 5
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fopelt I=TA CEHITX sl MYHe don g HefeTl I U hl TG
U Ueh ATa9Teh ANE aH15¢ | I8 Tohd g I AT & ? Tohdl SE®iH |
g qon fgdiaes Hefetl i dicedisdl & 9 Th gra-y, TgHe ql
T Selo™l T IR o BU ol &A1 o UgI H JT shitaT | SUYh TFa-Y ol
ITed i % T T &1 &I UReheu-13Al 1 Ioai@ hilNIT |

ATEATdeh SEBIHU H oAl &9 o hig Gl hIUIl ol 3gW ohilU | 5

Two i1nfinitely long straight parallel wires, ‘1’ and ‘2’, carrying steady

currents 1, 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 1in a step-up transformer. State its underlying principle and derive
the relation between the primary and secondary voltages in terms of
number of prmmary and secondary turns. Mention the two basic

assumptions used in obtaining the above relation.

State any two causes of energy loss 1n actual transformers.

26. (a) L@ & HIAT &I TOIRIT AT TISC hIT Toh I TohH SMYR T dehEd
2 |

(b) T Ul o (agq-aTesh o (3.TH.UH.) HHA: E, T E, & 3R A=l

Iiay ShHST: ry AAT 1y & | I THI U THG (9d) A 4 IS & | &

qFl % TEged Thd A % () foEgqaws s (3.UR.TR.) a

(ii) 3Taieh Jiauyg o ot =I5/ oqd hIGT Sl 369 THEISH !

iqeeiud st 9 | 5
SOE
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(a)  “ferdl gs3 W Ufiag (S7g) MMAW + Q s HRUI ATEL hi TR Togfd Fererd,
39 U3 o IThR dYT H1gH (M) G FH 981 htar |7 39 %y h
gfee % for 21 srw A |

(b) Tl FdEH JARRR UM 1’ qAT 2’ <l FISATT R & | 37oh 1Rdeh 33 ¥cd
SHHST: — A AT + A C/m & | 3 Q1 9TR1 ol THI 3 39 YR &1 7T 2
foh ek hrgl oh = sl gl RV/3 8 | U9 1" o ohrg W A Togd-&1 1
gimer () qen feum 3 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 1n parallel. Derive the expression for the (1) emf and
(11) internal resistance of a single equivalent cell which can replace

this combination.

OR

(a) ~ “The outward electric flux due to charge + Q 1s independent of the
shape and size of the surface which encloses 1t.” Give two reasons

to justify-this statement.

(b)  Twe-1dentical 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’.

55/3/P 16
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