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General Instructions :
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(i)
(iii)

(iv)

(v)
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All questions are compulsory. There are 26 questions in all.

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

Section A contains five questions of emne 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.

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.
You may use the following values of physical constants wherever necessary :
c=3x108m/s

h=6.63 x 1034 Js

e=16x10"1C

o = 47 X 107 TmA™!

gy =8.854 10712 C2 N1 m=

Lo 10N m 2

dre,

Mass of electron = 9.1 x 1073 kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 10%3 per gram mole

Boltzmann constant = 1.38 x 10723 JK~!
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Qg — A
SECTION - A

1. I3 o%q FoRe STaaet oiF o T W@ 2 | 9 ATl Sfafaesl i Jehfd = @ ? 1

An object is kept in front of a concave lens. What is the nature of the image formed ?

2. 9 gebTwr Tt foret wiemw | wue Hieaw T THA T |, 1 ThIT hi =Te HE STl & | R
oA | HHI B W IE edfd BiaT & fob ot e WA R 7 1

When light travels from a rarer medium to denser medium, the speed of light

decreases. Does the reduction in speed imply a reduction in the energy ?

3. T R < foreht 3 =mersh et foreh I8 W 31w +Q 8, % g § gl o | foegd a9
Tereror =1 g =Tt T EitT | 1

Draw a plot showing variation of electric field with distance from the centre of a solid

conducting sphere of radius R, having a charge of +Q on its surface.

4. Tt Tig-she Ieh TRATRTeRT T TSRehed 2.8 H 8 | IS ol & W &ehed 2 mH &
ST 2 | ST U ST ATt shie <t 3rruféqes rarehsfictar #m @ 2 1

An iron-cored solenoid has self-inductance 2.8 H. When the core is removed, the self

inductance become 2 mH. What is the relative permeability of the core used ?

5. J% STET i & foiu ush Rt fefau foh weprer 1 aln g eerer-fergd yame
THA T & L | 1
State one reason to explain why wave theory of light does not support photoelectric

effect.
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Qg -9
SECTION -B

6.  3TUEdHTh p o fREt ga @ SHarg H deh 9l foheft 2oht it aefl W 18 Bl Jdie oa W@ § |
39 59 % I8 W THIHA qldl 39 STIRCEA =Alshent o SAT9 o ToTQ ST TH SHITTT, ST aes
% TIRIYT <l Uehdl! & | 2

AT

I p o fRel i & s, Tt 3tgeda v A 2, W S8 b feror 3
w7 | A T8 TR fioH o g ®as W k-3 U1 AN TaH hid! g, dl
I 10T, TS0 H1o7 3T shifaeh v H el o foT =5reh I8 ShifT |

A small illuminated bulb is at the bottom of a tank, containing a liquid of refractive
index p upto a height H. Find the expression for the diameter of an opaque disc, floating

symmetrically on the liquid surface in order to cut-off the light from the bulb.
OR

A ray of light is incident on a glass prism of refractive index p and refracting angle A. If
it just suffers total internal reflection at the other face, obtain an expression relating the

angle of incidence, angle of prism and critical angle.

7. (i) yfogrsehr 3R (ii) SRR ugrdt o e grahi & W@t &1 2agr faba
HifeTe | =mEETa 3T fo o fafge | 2

Depict the behaviour of magnetic field lines near (i) diamagnetic and (i) paramagnetic

substances. Justify, giving reasons.

55/1/2 4
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8. JYA-TrehII qUT FohE TePR 3= Bl & 7 QI Tored 3R ki &nti i fesmati s
Tafora sved gu X -foun % srfew wafia et oder Sega-graeh o o1 W@t Eit | 2
How is electromagnetic wave produced ? Draw a sketch of a plane e.m. wave

propagating along X-axis depicting the directions of the oscillating electric and

magnetic fields.

9.  HHM TGS FAT Bl HIE TH 37T HIE Vel HU FRI-TRT T BT o q o A

I Feret TohEmT Jraehi & T TS JTehR U2l TR TTHA hidl & | 7 §RI SHTT 7T

AR 9L} h! B3 1 AT Fea— I | 2

A proton and an alpha particle having the same kinetic energy are, in turn, passed
through a region of uniform magnetic field, acting normal to the plane of the paper and
travel in circular paths. Deduce the ratio of the radii of the circular paths described by

them.

10.  ETESIoH Seagh i siehe Juft H IcafSia WigHI ohi STy quiees uitehferd SIfT | 78 Sgd-
Jrerehid Wy o fohg v | gefera g ¢ [feeent fardies 1AM, R=1.1 x 107 m™!] 2

Calculate the shortest wavelength of photons emitted in the Bracket series of hydrogen
spectrum. Which part of the e.m. spectrum, does it belong ? [Given Rydberg constant,
R=1.1x10"m"]

55/1/2 5 [P.T.O.
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Qg —-4q

SECTION -C

11. IS 9ae 0Ty foRe wTem & |- A1ed § SR hid ge foret sTaad 98 W S1as i
| X ST a1 g | SATIfd T 3R STuafdd T gerH o T 3@ T | 36 TR
319 oh T o [1IH T T HINT | 3

A plane wavefront propagating from a rarer into a denser medium is incident at an
angle of incidence i on a refracting surface. Draw a diagram showing incident

wavefront and refracted wavefront. Hence verify Snell’s laws of refraction.

12. G9R 6 =AW a0 3R AR qu1 fqensti o s faved Hifve | =m 7@ faen $i yga
wHf F1 7 ? HIR 6 39 faur § et & gareht siftnrgor & fore Swes T S st
U o ST STIRATH TR h foT Seeh fafa | 3

Distinguish between sky wave and space wave modes of communication. What is the
main limitation of space wave mode ? Write the expression for the optimum separation
between the transmitting and receiving antenna for effective reception of signals in

this mode of communication.

13. foew A 3R B o fe@mu o q@rEa] 1 39 e feu MU Aifees aftae o1 frfq aimeg
EifaQ | a5 HAifsTeh 712 sl Te=-Y | 389! Team gt fafgu | 3

qUTEY
IEEL]
A AT THEY
Ae— fopta
B°—> d)t
(EEL]
B
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Using the input A and B waveforms as shown, draw the output waveform of the given

logic circuit. Identify the logic gate obtained. Write its truth table.

Wave Forms

Input . .
nXu Logic Curcuit
Ae— ) I:I ) > Output
Input =
B

TTAShal 3R I g & o 9ei H fohell ITetsh & 9o o foIT 2o Fea~
SHITTT | SHROT okt ST HifT foh foreft =meTes o ara sl i T@d gU ST favar=r
1 Gl THT (3 T 3 wTeTeh 1 Setareil i TMiasfierdl # fohd JehR qitad Biem & |

Derive the expression for the current density of a conductor in terms of the
conductivity and applied electric field. Explain, with reason how the mobility of

electrons in a conductor changes when the potential difference applied is doubled,

keeping the temperature of the conductor constant.

(a) I fawa V' % @y gEEE ‘m’ IR 3w ‘q % fepelt Imafdia o g
STl aTeed ), % feraror =l guriv & forw s Wit |

(b) Torel s 3R forell Wiei <t “2 simell” e gwH & | samen iR fop 39 i
T forgehl Tt St 31fore 2 |

(a) - Draw the graph showing the variation of de Broglie wavelength A of a particle of

charge q and mass m with the accelerating potential.

(b) An electron and proton have the same de Broglie wavelengths. Explain, which of

the two has more kinetic energy.

7 [P.T.O.
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ug “efivla” 3t “femigem” & Ul 1 =men Hifvw | fFet smm atgfaa a1
JTTehay M 12 V 3R fa 3T 2 V 2 | ATge F@ehieh TReh{ord shifary | 3

Explain the meaning of terms : Attenuation and Demodulation. For an amplitude
modulated wave, the maximum amplitude is 12 V and the minimum amplitude is 2 V.

Calculate the modulation index.

UG “YURT UTE 1 Frarchid ATl <t g fafew | g 2/, B a qen ufa s
TS n Ll aTe! TRl aiATieTeRt % 3181 % STfeRT Fopel fomg T Tearchia &t o Ty =sTeh
ST I | 3

Define the term magnetic moment of a current loop. Derive an expression for the
magnetic field at any point along the axis of a solenoid of length 2/, and radius a, and

number of terms per unit length n.

18. fopeft p-n @ltr sre & wfe=m @ witafera g1 afskanati i = men KT | 39 TR ug

19.

55/1/2

“Tiferent farsya” <t aftermen ferfaw | 3

Explain the two processes involved in the formation of a p-n junction diode. Hence

define the term ‘barrier potential .

(a) S TN 1 Soot@ hifete, ek Ry ferega favar fgga & @ weifia 2 | 3

(b) @ famg 3memT q, 31 q,, T =1 guee 1, 7, Torelt wmer forgga & & fa 2 1 &
T feora 39 g1 S1maw o e st ferfast et o fote =te ea= hifse |

YT
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fer-fagfaht @ mea fram e | fFd o7 o & @Y e smafiE ar *
HROT I T & & foTu iteh a1 i |

(a) Write two properties by which electric potential is related to the electric field.

(b) Two point charges q, and q,, separated by a distance of r;, are kept in an

external electric field. Derive an expression for the potential energy of the

system of two charges in the field.
OR

State Gauss’s law in electrostatics. Derive an expression for the electric field due to an

infinitely long straight uniformly charged wire.

20. Toreft wepTiaTeh o= o IR fepu TTu STfya o shl &aT 20D, 311Gk oiF hi &war 50D
AT Afetent hl TS 15 om & | 38 TehTiTeh 331 <1 T feifau | afe a7 3= stf=m ufdfams
I W ST 7, 1 35eh! ST AT Uiehicrd iy | 3

An optical instrument uses eye-lens of power 20 D and the objective lens of power
50 D. It has a tube length of 15 cm. Name the optical instrument and calculate its

magnifying power if it forms the final image at infinity.

21. o o1 fofae | Seewen f gerar 8 s fifve 6 o w1 fem e
Heeqor e w1 qfomm 2 | 3

State Lenz’s law. Explain, by giving examples that Lenz’s law is a consequence of

conservation of energy.

55/1/2 9 [P.T.O.
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22. TG YA BT IS Ui V' diee i ferefl st 3 ol @ Siver e @ | W 240 pC
A Gid B a1 & | S G o i W fave "eet 80 V T8 WIT 8, 99 YT |
Gera 3TmasT 80 pC BaT 2 |V’ 3 3A3Ta enfiar uitehfora hifse | afe seear 3 80 v 6
g 0 & ST A el T ST e & S 2 3

A capacitor of unknown capacitance is connected across a battery of V volt. A charge
of 240 pC is stored in it. When the potential across the capacitor is reduced by 80 V,
the charge stored in the capacitor becomes 80 pC. Calculate V and the unknown

capacitance. What would have been the charge in the capacitor if the voltage were

increased by 80 V ?

T ug - ¢
SECTION - D
23. T Tt Tkt ¥ Sfeh Samanft 91 | 32 ShER B TR | T G 3o ATk HEehHai

< 3H Gk T THSR U0 § gL &1 3T L e | Se SR Sameel ol 39 o1d 1

TdT =T, ol I8 T ol T&ATd USATATTSRE o I o U, FSIgin ITehT qeqor hieh sam fh

Ig 39 U T TR =0T ] | 6 98 GUmet fean fob 3@ e & e fora S weha 2

3R g TERY T & 8 | 35k IveId TH i Siaet g 3fed IT=m feam o 3t 9 qotd:

TEEY BT |

(1)  SToRER sftamera g g e gex forfaw |

2) T Meufaes a6 3faa 3y 3 31ufy § o geg g 2

(3)  forslt Meufdea g <hi wfekarar 20 T % 9w=Tq 10,000 forere wia depvs 2 | 37Tet
10 T2 % TY=ITd 3Heh! AlshT TRt 5,000 foere ufe Aepvg &1 STt 2 | gHeht 318y
3R TR AshT F1d T | 4

55/1/2 10




24.

55/1/2

IV' CAREERINDIA

Ram was a daily wage worker in a factory. He was suffering from Cancer. On hearing
this, most of his co-workers, started avoiding him under the impression that it was a
contagious disease. When Prof. Srivatsava came to know about this case, he took him
to a leading radiologist, who examined him and told that it was at the beginning stage.
He advised that it could be easily cured and also certified that it was not a
communicable disease. After this, Ram was given proper treatment by the doctor and

got cured completely.
(1) What moral values did Prof. Srivatsava display ?
(2) How is mean life of a radioactive element related to its half life ?

(3) A radioactive sample has activity of 10,000 disintegrations per second after
20 hours. After next 10 hours its activity reduces to 5,000 dps. Find out its half-

life and initial activity.

g -

SECTION - E

(a) et fou MU ar =1 s ufediy R° feifa w0 % fow e ag &1 iy
IRE@ TiET | 389 YR @ Ig S’ % TG § ‘R’ & ol =9 oo~
i |

(b) et tfiex o wfwyr & ug ‘31 Fqfe o1 w1 3 7 3R 39 fopw YR wumferd
fpar S 8 ¢ wfe e A % wEM ¥ St 3R feadrdicr f ot
STeET-Feelt L & A, @ T foeg e wehr wfad & 7 3t 3R % farg
HI T | 5
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(2)

(b)

(a)

(b)

(a)

(b)

&}ﬂﬂiiﬂlﬂﬂlﬂ
iy 3@ s FERd A GIfRRe F1 wriwr Rig fafau | s=men Hifve fe

Toreht T <Rt 3TT=ites Tfaiy forg wepr feifeg fpam san @ 2

giefRrdier uftmyr o fafafas w o g9 gedr 8, 99 (i) TiEmes 9 %
=tk Tfig § gfg & STt @ ? (i) T a9 8 At § "aita gl @

IfeRIY 1 81 ST 8 7 379 AU oht gfE i | 5

Draw a circuit diagram of a meter bridge used to determine the unknown
resistance R of a given wire. Hence derive the expression for R in terms of the

known resistance S.

What does the term ‘end error’ in a metre bridge circuit mean and how is it
corrected ? How will the balancing point be affected, if the positions of the
battery and galvanometer are interchanged in a metre bridge experiment ? Give

reason for your ansSwer.
OR

State the working principle of a potentiometer with help of the circuit diagram,

explain how the internal resistance of a cell is determined.

How are the following affected in the potentiometer circuit when (i) the internal
resistance of the driver cell increases and (ii) the series resistor connected to the

driver cell is reduced ? Justify your answer.

12
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= feu o ufwy § afe iy &1 wke S T B A1 (a) denfe B ariar giesfea
HIT, (b) T8 INUY T IUIAT HR TNEhfTd hifere, | et a.c. TRuY | 0T SR H1
1 " ¢ fen R, a.c. ®ia it wiofim smafa 100/ 7, iy @ sied wiw-eam

Tiehfetd Hifs |

L ]

(a) Tirg FfSw fop forelt a.c. Ba & o @ gafoma foreh amest I @ enfed ferga am

Wﬁaﬁmﬁgmm‘aﬁaﬁl

(b) 100 mH TTUTehed T i3 YTeh 3T IS e it H fhE} rms Teed1 10 V, 50 Hz &

a.c. E1 & G & | o e ma fop afrey  weret iieedt ot F aw & 5 am R |

Ife uftger T Jarfed @ 1 A 2, O ST fohT T Seh o1 Uehed 3T INUY T 37iEd

k-8 gitepfera i |

In the following circuit, calculate (a) the capacitance of the capacitor, if the power

factor of the circuit is unity, (b) the Q-factor of this circuit. What is the significance of

the Q-factor in a.c. circuit ? Given the angular frequency of the a.c. source to be 100/s.

Calculate the average power dissipated in the circuit.

10Q 200 mH
MV

§.

[P.T.O.
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(a) Prove that the current flowing through an ideal inductor connected across a.c.

source, lags the voltage in phase by g

(b)  An inductor of self inductance 100 mH, and a bulb are connected in series with

a.c. source of rms voltage 10 V, 50 Hz. It is found that effective voltage of the

. . . 1 . .
circuit leads the current in phase by R Calculate the inductance of the inductor

used and average power dissipated in the circuit, if a current of 1 A flows in the

circuit.

26. 3@ ! TERIAT § AT HIC foh T 6 TR & ThIvH gRT T9ae gfad Teprer e
TR I TR ST Eehell & | 1, <fferet i I3 ehre <hl AT fehtor fepell dierias A W
YA AT & | RIS A o Hued fopell 371 Tioiiag B i 38 YR SAffe=amfia feman
T 8 76 B ® 18w ffa 8 BT | A 3T B % HeX H 316 iy i dieiE C 39
TR Affa=fad ferem STaT 2 foh sHeht 3187 A 3TR B 5 37 sl FHIGHTRTG a1 8 | A,

B 3R C § YT FehreT <hi diisral qiehierd shifa | 5

AT

(a) = Ty F3rdf s o fereft weparff werren s o1 fafart S| o S, & w9M gt W T
TR | 9S T 3 T TSt o S ohi s shifsy |

(b) a1k Ty Ty & saforentor hT wTe v o foTw 34 wehTet Gt <t SRIWT fobanm w7 3

e g1 aeEt 650 nm 3R 520 nm 1 THM £ | 5

(i) 650 nm TIGE % [T 96 R F@ =8 ¥ dradt §m 1 6t g 7
HIT |

(i) S 3hm & g7 Fean g feaht 2, STef oMl qurest 1 G B gurd
gt 2
fea & T faftl & o= goehT 4 mm e farftat < 9@ 9 o< % o= H gf
12me |
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Explain with diagram, how plane polarized light can be produced by scattering of

sunlight. An incident beam of light of intensity I  is made to fall on a polaroid A.

Another polaroid B is so oriented with respect to A that there is no light emerging out
of B. A third polaroid C is now introduced mid-way between A and B and is so
oriented that its axis bisects the angle between the axes of A and B. Calculate the

intensity of light transmitted by A, B and C.
OR

(a) In Young’s double slit experiment, a monochromatic source of light S is kept

equidistant from the slits S; and S,. Explain the formation of dark and bright

fringes on the screen.
(b) A beam of light consisting of two wavelengths, 650 nm and 520 nm, is used to
obtain interference fringes in a Young’s double-slit experiment.

(i) Find the distance of the third bright fringe on the screen from the central

maximum for wavelength 650 nm.

(1)) What is the least distance from the central maximum where the bright

fringes due to both the wavelengths coincide ?

Given : the separation between the slits is 4 mm and the distance between

the screen and plane of the slits is 1.2 m.

55/1/2 15
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