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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 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.

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=3x103m/s

h=6.63 x 10734 Js

e=1.6x10"17C

Yy = 41 x 107 TmA™!

gy = 8.854 x 1012C2N"Tm>2

1
—=9x 10 Nm?2 C?2
47‘580

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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Qs - A
SECTION - A

1. e yoprr Topd foer Areem & wee Aresm o T oAl 8, o TehTST <hl It '8 STt B | R
=Tt o il B9 & I8 tafa grar 2 foh S e it ] 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 ?

2. IS a%g Tt 3Taae iF o AT TEll 7 | S ATt e it wpfa w® e ? 1

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

3. el clig-shi Ieh ITATIoTohT <1 Tiiehed 2.8 H & | 3hIS o G W TISehed 2 mH &l
SITAT & | ST R ST aTet 3hig hY 3ATfeeh Srerehefietar @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 ?

4. At forelt wopm-Torgga &t < helTe 3R b1 &1 o o 1 gt &1 T L & ST, 1 A-
o1 fergd Tt W ST FRIeh favra w1 fobmr wepm wrfera sham 7 1

If the distance between the source of light and the cathode of a photocell is doubled,

how does it affect the stopping potential applied to the photo cell ?

5. e R o foreft St =merh et Frereh 98 W 3Trem +Q B, % o 8 ol o W forpa &
Toreror <l e aTen TTw EitEw | 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.
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SECTION - B

SRMH ‘m’ 1 I3 AT ‘q’, ATV’ § Ferelt Tehaa™ Fraehi™ &1 ‘B’ o oTradd TH ol
T2 | 39 379 o et 9 & rsen & fofe =iees =gea= Sifsw |

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.

3Tqedeh o ferdlt 5o & Samg H aeh Wit fopet <oht <hl aefl W IS Biel TéiH sow W@ ¢ |
39 59 % I8 T THIHT TRl 39 ARG =lshent oh STH o To1¢ sieh JTH HIT, S §oq
o WehTST i Thdl! 2 |

JYAT

YT o TRl g & s, Feht Tuada ®Iv A 8, W I8 Ther fortor 3maaq
A g | Ae T8 TR TS o GO HeTsh T 3ih—-3 U1 ANk Tue il &, af
I 10T, TS0 ShIoT 31 shifaeh shivr § ey o feTu <sier e hIfSTT |

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.



8.  IEA-FrhR aUT fohd TehR 341 Bt & 7 Sretam foga 3T graehi & bt fesmati
b owea gu X-fewn % srgfew gafia foredt awder Sga-gresha ot s @ gif | 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. (i) vlagrahr 3 (i) sHghIT gt & fiehe e & @il %1 =egr faba
FHIFTT | =ARIETd 3T fotw Hror i | 2

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

substances. Justify, giving reasons.

10.  ETESIeH T 6t T Soft § IcAford Wil hl <relan qirees qiehferd hifT | I8 Sgd-
eIy T o fohd W & Hated & ¢ [t Faams 1 9M, R=1.1 x 107 m ] 2

Calculate the longest wavelength of the photons emitted in the Balmer series of
hydrogen spectrum. Which part of the e.m. spectrum, does it belong ? [Given Rydberg

constant, R=1.1 x 107 m™]

Qs -4

SECTION -C

11. I3 gae qumy foret wradf g8 W 3AT9ad SIo7 i W omafad & | mafad @ 3
T GO QRN o foT 3T T, 3R qXrEdH o FHEHT Sl HeTa i | 3

A plane wavefront is incident at an angle of incidence i on a reflecting surface. Draw a
diagram showing incident wavefront, reflected wavefront and verify the laws of

reflection.
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12. GO 61 = qUT 3R 36 it fagnsti & = faves fifve | =m @ faen 6 yge
HH! T 7 ? TER h 39 T § et &yt stfinrger o fore Swes WA 3 st
U o S 3TJherad J¥eh o ol Sieh T |

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. 199 A 3R B & qUreGl 1 39T hish feU MU SAfSeh IRUY <l qUey EifET | am"
ATTSTeh T2 <hl Ig= hifsre | g |t fafau |

RER [ISCRILER]

) A‘_>,_|:I),_|>o_
B ferfa

Using the input A and B, waveforms, draw the output waveform of the given logic

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

Waveforms
Input Logic Circuit
A—>
0 Ae— ) I:I ) )
Be Output
Input
B—>
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14.  <TeTehdl 3R ST foeqd & & Ul o forelt =mets & amr-anc & foft 5ieh Sgea—
SHITSTT | SHRT Gt SATEAT ShifoT foh Toreht =Teteh o AT9 1 T T@d §T ST fawar=r
1 G AT LA T I ATeTeh § Sl bl asiierdT | ford Yo aftard 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.

15. @aia fowa V' % Oy gemH ‘m’ 3R e ‘q % TRt whur St g smett” aeed A’ %
Toreror <p1 <wilA < foru o wife | foreft o —<por TR foreft Wieta <hl “e simeft” qureed 1A 7 |
Tieha Higd sameat hifsy foh g9 aF 8§ fergeh! ifast St s1iier 2 | 3

Draw a graph showing the variation of de Broglie wavelength A of a particle of charge q
and mass m, with the accelerating potential V. An a-particle and a proton have the same

de Broglie wavelength equal to 1 A. Explain with calculations, which of the two has

more kinetic energy.

16. (i) gHadeh 3R (ii) AP o *r forfau | fereft stmam argfera ot w1 srfeepan smam
15 V a1 Fam 3R 3 V 2 | 7Ige YEehies TRehford i | 3

Write the functions of (i) Repeater and (ii) Receiver. For an amplitude modulated
wave, the maximum amplitude is 15 V and the minimum amplitude is 3 V. Calculate

the modulation index.

55/1/3 7 [P.T.O.



17.

18.

19.

20.

55/1/3

Ug “g TS T FrEeh ATVl <ht aiedrt fafau | ol wehem gresh &= W fRra
forelt 9T Ut W R et e ok fotu 36 feufa § wietes e Shifore fmw am am
o qe T AN 3R Fraehia & i e o off= o o sAar 2 |

Define the term magnetic moment of a current loop. Derive the expression for the

torque acting on a current loop held in a uniform magnetic field, such that the normal

to the plane of the loop makes an angle 0 with the direction of the magnetic field.

fopeft SrepTfRTes a1 ® I9=RT fopU U S1fyea ofF < AT 12.5 D ATNGeash oiF shi &wan
50 D qT TfeTehT <hl TFTS 20 cm & | 39 Jeh113Teh I o1 AW faIRgu | Ife I o= 3ifem
Tfcfera =0 9 SHATAT B, A1 $Eeh! STTaE &waT Tiesferd ShifT |

An optical instrument uses eye-lens of power 12.5 D and object lens of power 50 D
and has a tube length of 20 cm. Name the optical instrument and calculate its

magnifying power, if it forms the final image at infinity.

fordt p-n @it e & wfer=m ° wftifera g wfskanst < =m@n hiflve | 39 TR ug
“qftrent farvra” <Y wftams fefaw |

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

define the term ‘barrier potential’.

(a) 39S TN hT oo shifTe fomes g farega fava feega & @ wafea 2

(b) < fomg 3T q, 3 q,, 7 i g2 1, 2, fopeh s ferga S A fe & 1 8w
7 feord 39 g1 31mawT o e <t fedfast St o fore =it Sgea= hifse |

JYT

8



fer-fogfaeh & mea frm foafew | freht 3= s < HY ThEEE ST ar %
HROT I foregd & o foTe =isres == Hifs |

(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.

21. oo o1 fm fafge | Seeen f gerar 8 sren e 6 o9 w1 fem o
GreroT fm oh1 giom B | 3

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

conservation of energy.

22. 3TTA TG ST hIE HUTHE fopelt V' diee 6t ool < R & St mn @ | 380 dfa 3me
120 uC B | 9 FuTiE & ol o fave Teet 40 V T8 a1 8, a9 Sumie § dfaa e
40 uC BT 8 |V’ 3R 3757Ta et aftesfora Hife | afg dicear & 40 v &I Ifg WG
T, o G 9T 31T fehaHT 81 S 2 3
A capacitor of unknown capacitance is connected across a battery of V volt. A charge
of 120 uC is stored in it. When the potential across the capacitor is reduced by 40 V,
the charge stored in the capacitor becomes 40 nC. Calculate V and the unknown

Capacitance. What would have been charge in the capacitor if the voltage is increased

by 40 V ?
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55/1/3

Yls — ¢
SECTION -D

T fepeft Theredl H feh ST & | 37 ShEL B TR | AT YA ITeh AT HghHaTAl
| 58 o1k T HHEeh TH H gL &1 3R L e | ST STher Sfiemeqdl i 38 STd 1
T FAT dl I8 TH ol T USATATI o I1H o Y, g 37ehT qiequr shieh aqm s
IZ 39 U 1 ST =T 8 | 351 I8 WEst ez fop 38 smmart @ Sie ferarm ST &ohat @

3R I8 T W1 & & | 9ok TvTd T i Siaet g 3faa =R feam w37k 9 quid:

e BT |
(1) STheR ftareda gr g fae e fofem |
2) foreft teufdea awa i afta 31 TR A o FT Hag B 2

(3) foreft Meamufaea s <t |fsharan 20 ©=¢ % 9=Tq 10,000 forere wfa kv 7 | 3Tt
10 == 3 T $Heh! Hishadm Feeht 5,000 ferere it Thve 81 STt & | 3R 3197
3R AR Tsharar F1a i |

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.

10



(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 -9
SECTION - E

24. 3@ h! TERAT ¥ SR I foh T o JhTe1 o TRhIVH gRT FHae gfad T fehd
TR 3T THAT ST Hehall & | [ <HSIaT <hl shig STehre <hl JTaferd foeor fopeft dieriae A W
YA HA & | Tag A o qrue fopet 317 Iieriag B i 36 WohR Sifufom=amfia fepar
T g T B @ 13 s ffa 8 81T | A 3R B % HE § 379 hig e dierigs C 39
TR SAfe=fea forem STam 2 foh set 3781 A 3R B o 31afi bl SHgwIiod iat & | A,

B 3R C & IRITIHA Yehr=1 3 <fiorl gienford hifsg | 5

YT

(a) 3 Tg ol wamn & foreft wepaft werer & w1 farffali S| 3t s, & wwm gt W@
TR | 9E W& 3TN 37 fhesit & s b1 e Hifvw |

(b) = o fg Tor s & =arfrepeon kst STe e o foTu 38 SrehTeT St <61 ST fohart o B
S € qimeet 650 nm 3R 520 nm T TR 3 | 5
() 650 nm TR & T 96 W H4E =8 ¥ A& §w T hl g 71
HIfT |
(i) e 3fem & 9 Freaw g fohart 2, e <t qureet it < b Fardh
gt 2
fean 2 fop ol o <= gerepd 4 mm e fiflEi & a1 @ 9¢ & o= 6 g

12m%e |

55/1/3 11 [P.T.O.



25.

55/1/3

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.

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

maximum for wavelength 650 nm.

(i) 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.

(a) Terelt feu o am o1 arama wfede R Feifa @ & fow fiex ag =1 ofoy sma
HifaT | 39 TR F1d Jfae <S” o 9ei § R” o 7w SIseh a1 it |

(b) Torelt et &g uftwe & ug ‘sicw qfe o1 w37 & 3R 38 fopw wepw wmfera fepam
ST 8 7 Al et g o T H Sl 3R Aeamrier 6t feafoa it sreen-seeft
& ST, A e fag TR YRR werTferd BT 7 370 3T 3 fere s difr |

YT
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(a) URUY 3@ = TR & TfREHe o1 wrEwrl fagr fafae | smen Hifs fo

foreht et oh1 SAT=diies gfatiy forg Tepr frerifia fepam srar @ 7

(b) urRfRrEmie ufmy # fr=faRes = = ywe vsar 8, S« (i) diEmees 99 &
3Tt fee & gig & St B 7 (i) TiETers It & St § g wfeiae @6

gfeRier 69 81 AT 2 ? 379 I hl gfy Hfvw | 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

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

explain how the internal resistance of a cell is determined.

(b) 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.

55/1/3 13 [P.T.O.
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H= feu T ufwy & =fe afy &1 wiite s w7 @ (a) durie i arfar aiesfod
T, (b) 389 TNUY T TOTAT b TRehioTd shifore | FTheft a.c. Tuy § TUTdT H1eh H
1 He 7 7 fean B, a.c. @@ R wfim smafa 100/ 7, ohoy # sied wke-a=
qitehferd hifse |

10 Q 200 mH I
VIV * m g |
(=)

-/

V=50V
3T

(a) Tog FfT fop forlt a.c. wia & R & T ferelt 3mrest S @ wanfea fogga ama
el # diteedT & 5 R oY A 2 |
(b) 100 mH TTSTehed 1 IS ITeh 3T HIg doa it § fehdt rms dieedr 10 V, 50 Hz &

a.c. 9d 9 GAIfd 3 | I8 9 T foh uftaer § gwrelt Sicedt ot § *amﬁ%am% |

Ife aftger T Jarfed 9T 1 A B, o ST fohT TTU Seh ohT Siehedl ST IROY H 37Hq
i<k - &1 YTehietd iU |

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.

10Q2 200 mH
NN
R

[ ]

Q) h§

<
ﬂl
S
<
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(2)

(b)

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

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

o . T . .
circuit leads the current in phase by 2 Calculate the inductance of the inductor

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

circuit.

15



55/1/3

16



