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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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SECTION - A

1. T R % foreft St =mereh T, foreh I8 W 3TTe™T +Q B, o g | G o &Y forggd &
Tereror =1 g =T 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.

[y

2. 39 e H Ioci hIfSTT ST TehTeT o Il 101 § Jehrer <Y dieran fFerifeg seear @ |

State one factor which determines the intensity of light in the photon picture of light.

3. Torelt Tig-hie b UNATICToRT T TasRehed 2.8 H 8 | $hIS i &M W TW3%hed 2 mH &
STAT @ | 3TN fohT ST aTet shig shi 3mmufeqes grashefierar =i g 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 ?

4. I3 a%] FoRHT e ¥ o FHA W & | S ATl ST hl Shid FT R 7 1

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

5. e Yehrr fordt foet Aem @ HEA ATEIH | 9 AT B, o TehIS Shl =Tl O STl g | R

=1 H Sl B 8 Ig A B 8 T Fei e T E 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 ?

55/1/1 3 [P.T.O.
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SECTION - B

6.  IEIA-FrEh AU fohH YehR 3cq~ Il & 7 QT foR[d 3T Jeehid &= ohi feRnai &l
farfara st g X-Tewn & srfew gufta fordt wder Sea—greshia ot o1 et it | 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.

7. SEM ‘m’ S BIg AT ‘q’, ATV’ ¥ et ThHTE ek & B’ % ofradd THT
TET 2 | 39 3o o i 92 i frsen & fofe =i e Hifve | 2

A charge q of mass m is moving with a velocity of V, at right angles to a uniform
magnetic field B. Deduce the expression for the radius of the circular path it describes.

8. EIEgioH WggH ol Ty Juft § Icafia Tebmr H ged B atresd afhiera iy |
IYA-grEhig WaH & fFa A T Tala g 7 (Resi feap R=1.1 x 107 m'281) 2
Calculate the shortest wavelength of light emitted in the Paschen series of hydrogen

spectrum. Which part of the electromagnetic spectrum, does it belong ? (Given :
Rydberg constant, R =1.1 x 10" m™!)

9. U p o forell ga 8 s H b Wi feneft 3oht it aeft T s Bier IiH sol W@ 8 |
39 39 % U8 W T dwdt 39 3uResl afshent % e & fore wiwes yre Hifs, S sew
o ThT3T i Ushel & | 2
3T

AT p o fREt e & T, fSEeT tuada v A 8, W S8 T R e
HA 7 | A T TR oH o g ®eAsh W Sieh-3 qUT AN TacH hidl g, dl
3T <h1or, frsm h1or 37T shifdes 10 & Geer o foru st e Hifv |
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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.

10. (i) fograehi 3R (ii) STgras™ qemeit & e Irehia & W3t &1 =esr fba
HITT | =rETd 3T % faw s & | 2

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

substances. Justify, giving reasons.

Qg —-q

SECTION -C

11. i fava & 91 g m 3R A q & et o1 Y “g smeft” qireed & fommor
g & fore o @it | foheft wiei i forelt ggeaia it “T smeft qtreed wmm # |
ST hiIfTe foh 570 & feparm iferst ot 2afersh 3 | 3

Draw a graph showing the variation of de Broglie wavelength of a particle of charge q
and mass m with the accelerating potential. Proton and deuteron have the same de

Broglie wavelengths. Explain which has more kinetic energy.

55/1/1 5 [P.T.O.
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12. et fipmet o “S1mem wige” <t =men it | et srm wigfera atr @ tfireRan
IRM 10 V 3R a0 3 2 V B | HIgE FEehieh Tiehierd HifT | 3
Explain the term, ‘amplitude modulation’ of a signal. For an amplitude modulated

wave, the maximum amplitude is 10 V and the minimum amplitude is 2 V. Calculate

the modulation index.

13. TR o 1 Ieoi@ I 3N 38 Tfey €9 4 ==h HIT | wfeeri & wH F et ded uh
TR & T B & ¢ forel woheme gk & B § o o <L 3 foRet emrard
ITeTeh TR ShRIT ¢ oh o7 Sefeh SJcd It | 3

State the Lorenz’s force and express it in vector form. Which pair of vectors are
always perpendicular to each other ? Derive the expression for the force acting on a

current carrying conductor of length L in a uniform magnetic field ‘B’.

14, Torelt wepTfTeh o o Iu foRU U STfm -l <t &mar 16 D, 3Ifgyaeh ofg it aman
50 D T AfeTehT sl TTFITS 16.25 cm B | S5 JehI131eh I ol 910 faiRgu | afe I8 == 3ifem
gfafers 3= T SAIdT 8, O 35eh! JTTEEA &THAT Tiehield shifoTy | 3

An optical instrument uses eye-lens of power 16 D and objective lens of power 50 D
and has a tube length of 16.25 cm. Name the optical instrument and calculate its

magnifying power if it forms the final image at infinity.

55/1/1 6
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15. Tt p-n @ftr see & wferem o aftafera 1 gfskanati 6 samen Fife | 39 YR 1
“qftrept farwa” <t afeam faafae | 3

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

define the term ‘barrier potential’.

16. (a) 321Ul o1 Seoid shifsTe res g fergra fervrer forega & @ weifta 2 3

(b) @ forg 3T q, 3R q,, ok ffr qeree 1, B, Foreft e forgga & o feoa & 1 &
e 57 1 srmam & feer Y fRufost it 3 fore s2iors e hifs |

YAl

fer-fogfaht 4 mea fem foafer | fdt s orars & Y uhemE Safia ar *
HROT a4 T & & foTu =ieh 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.

17. < o1 fofae | Seeen 6 gerar 8 s e 6 o w1 Fem e
Treqor oy w1 a2 | 3

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

conservation of energy.

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



IV' CAREERINDIA

18. 3THTA YT =T IS TG V° dice i fre It & i & et Mo 2 | 38 360 pC
A Gid & 911 8 | e Gy & 0w fawe geet 120 V T ST 2, 99 gunte |
T a9 120 pC BT ? |V 3R 3731 et gitesfora i | afe Seedt # 120 v
6 gl S I, Al FETNE T SATeT ToheT 81 ST 2 3

A capacitor of unknown capacitance is connected across a battery of V volt. A charge of
360 pC is stored in it. When the potential across the capacitor is reduced by 120 V, the
charge stored in the capacitor becomes 120 pC. Calculate V and the unknown

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

increased by 120 V ?

19. I3 GUAA T et H1eem § gee wread H THR hd §U foRet ST9ad] g8 T 3AT9aH il
i T 3719 hidl & | STfad auTm 3R Auafdd ey <2+ o fou 3mw "ifew | 33 ger
YA o Hed o 999 1 geamga hifsg | 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.

20. HIR hH W T 3R SRR G0 9813t o s fawe Fhifsrg | = o faean i g
St FT 2 ? TR Al 39 four o R o wwrelt i o fore Sweh T SR stfimd
U o o9 STIRAH JUeh oh [oTq ST fTRaT | 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.

55/1/1 8
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21. T9991 A 3T B & GUTEY! T SUANT hieh feu MU SAiforeh qiaer =1 fia qurey ity | g

ATTeR T bl Tg= <hifore 31 3Heh! T gl i fefiay | 3
A
0 A-—) @ ~
fram B B fofa
Altoren TREY
0

Using the wave forms of the input A and B, draw the output waveform of the given

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

Input A

0)
Input B

0]

Ae—

Be—

j I:: Output

Logic Circuit

22, ATAhdl IR I (Ed &3 < Ugi H fhel TTeTeh o gTI-T4cd & fofu Sereh Fea

SIS | SHROT ot S HfTT foh fopeft =metes o ara sl e Tad gU ST favar=m

I T THT L T IH FTcToh H Sorde i ol Tieiieral § fohd TohR aiac giaT & | 3

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.

55/1/1
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SECTION - D

23. T forelt Tl H e At & | 32 HER 21 TR | AR AL Ieh H(LRIR TEHHAT
< 38 HehTHe UM FHFR U H GF 1T 3T L e | ST MTheR 2famedel ol 39 &1d
I AT 1 I8 TH ] T USATATTSTE o I8 of Y, T8 31 wieqor ek sar b
IZ 39 I 1 SRR =01 & | IR A8 w1 6T Top 39 16T & STk foRam ST Hepal 8
3R 8 F= U A8 @ | $9eh I¥aTd TH i STaed g 3 U= feam T 37K 918 quid:
TR |
(1) STohER sftamea g g e qe feifaw |
(2) Tl eufaes aw 1 3fiea 3y 3R U § FnEey 8 2

(3) foreht Meufdea Tga <t @fsrarar 20 a2 % aw=q 10,000 foree wfa depve 2 | 37met
10 T2 % I 3! HfsHIA1 Teeht 5,000 ferered Ui Tehug 31 ATt & | g8eh! 3147
3R SRR FfsharaT T T | 4

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.

55/1/1 10



(1)  What moral values did Prof. Srivatsava display ?

(2) How is mean life of a radioactive element related to its half life ?

IV' CAREERINDIA

(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.

Qg -

SECTION - E

24, F= feu T afwy 7 wfe afwy #1 wlke T T 2§ A1 (a) GG 6T GTiaT aiefod
HITT, (b) 39 TNUL T TTUIAT R THehierd shitae | el a.c. after # Torar reh &1
1 Hg & 7 fem R, a.c. @ Y wofim smafa 100/ 7, afey & siea afe-am

qitehfera shifae |
100 200 mH y
¢ [
(o)
_/
V=50V
YT

(a) Tog HIfE T FoRE a.c. |1d % &t & HAITa foRelt 3TTeRT SRk & aTfed forRla |

Wﬁaﬁmﬁgmmsﬁ%l

(b) 100 mH TTUTehed T I3 YTeh 3T IS sed Aft H fhefl rms Seed1 10 V, 50 Hz

a.c. Eid & G § | =g e T o ahwy § wareht dieear wor & %:m@%sm% |
gfe gftay § yerfed o 1 A B, 1 35T fohT 7T Seh <1 SRehedl SR 99 § 3fiHd

w1tk - & uftesfera SHif |
55/1/1 11
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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.

100 200 mH y
¢ [
(o)
_/
V=50V
OR

(a) Prove that the current flowing through an ideal inductor connected across a.c.
. T
source, lags the voltage in phase by 5

(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

_— . T . .
circuit leads the current in phase by 1 Calculate the inductance of the inductor

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

circuit.

25. 3@ ! GERIAT § AT HIT {6 T 6 TR 6 ThIvH gRT T9ae gfad Jeprer fohd
TR I o1 ST Tehell @ | I efferelt hi <hlg Sehre =hl JATafaret foheor fepdfl diomiag A ™
AT LA & | TERIS A o HUE ol 371 TIeriae B i 38 TR SAMf=aied fora
T g o B € i3 T TG 61 211 | A 3R B % HE | 31§ i d180 qowas C 36
T STTHTSRITTEA fora ST 2 foh SHehT 3181 A 3TR B % 31871 1 TGN a1 & | A,

B 3R C ¥ ITUTIHA ShIRT 31 ST Tk erd i | 5

YAl

55/1/1 12
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(a) = o fg ol s o foreft waparff sohrer &t w1 forffai S| R S, & wmm gt
TR | 98 W S 3T ST Rt o s <l s HIfT |

(b) = o fg Tl s o Saforentor fihsT e o6t o ToTu 39 SrehTet S ot ST feharm o 2
Srem g aest 650 nm 3R 520 nm T THIIE | 5

(i) 650 nm TICE % fow u¢ W w<w 3F=8 ¥ dwdt §m o= i gt 7
ST |

(i) i 3fs & ag Trmam g fopat 2, et <t quree 1 < et o
gt 2
fezn 2 Top forflai < = 9repd 4 mm @ T & 91 @ 96 % = 61 gl
12m?2 |

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

(@) 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.

(i1)) 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.
13 [P.T.O.
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26. (a) Torelt feu o ar @1 3rma wfady ‘R falfa w0 & fore diex ag o1 9fwy sma

HifeT | 39 TR F1a Tfa0d S’ 3 9ai # ‘R’ o foTg S5k cq hiT |

(b) et ohex uig uftwy o ug ‘31 Ffe’ o1 o 37 7 37K s fopm wepr wnfera femam
ST 8 7 Afe HieX A o YA § Sl 3R ea-iex shi fefaa it stget-seef s
1 ST, 1 Tqer feeg fohd SohR SwTierd BT 7 319 I o foTg s €T | 5

YT

(a) URUY 3@ i TR A TRl &1 sRwr! g fafay | =men Hifse i
forelt Tt o1 3T Tfatre fope T ferifia fpa ST @ 7

(b) uRfRrEmie ufmy o fr=faRed w @1 ywe y=dr 8, 99 (i) 9= a9 &
=R Jfolg 7 gfg &1 St 8 7 (ii) TiEiers gt | it #§ A aferigss &
YfoRIer hH 1 AT 8 7 379 SR bl gfE hifre | 5

(a) 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.

(b) 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 answer.

OR
55/1/1 14



(a)

(b)

55/1/1
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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.

15
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