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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. o Sonrer fordll foret wream & ged w1y 3§ T ohdT @, 1 JehTel <h] =Te O STTdl & | R
I T HHl B W I8 Afd Bran @ fop S we A 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 ?

2. IS a%] oRHT e ¥ o |HA W § | S ATet ST shl SRhid FT R 7 1

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

3. el ciig-shie Ik uftTferent o1 TaSehcd 2.8 H 8 | SIS 1 g2 W &g 2 mH &
ST 2 | ST ST ST aTet shig <hl 3mTuféres <rerehaficetar @ 8 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 wepTeT-Taega 9 o TS 3R ™ & < o= hi gt 3 T K § 0, @1 T-
Tehre1-fere[d Tet W STy el fovra ot fope epm wemfera s 2 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. T R % fopdlt 31 =Tereh it T8k I8 W 31161 +Q @, o g § Gl o 1 fore[a &= <
TereroT =1 g =T T ST | 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.

55/1/3 3 [P.T.O.
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Qg -9
SECTION -B

6. THM ‘m’ S hIg AT ‘q’, ATV’ ¥ Tohet ThHdH Jreehid & B’ o olradd THT
T2 | 39 3o o it 92 i Frsen & fofe 2t e i | 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.

7. U p b forell ga B s H aeh Wi foreft Soht <t aeft T s Bier IH sod W@ R |
39 59 % I8 W THIHA qXdl 39 STIREEA TAlshent o ST9 o foTq Sk TH shifTe, ST aes
 WehTST oI Thel! 2 | 2

AT

JEATh p % Rl g & e, T 3adq i A 2, T HIg JehTer hur e

H 7 | G 78 Fomor Brew o g warh WS-tk QU1 SN qed id g, dl

AT 10T, TS0 SHIvT R Shifdeh vl § HEY & o0 S2sTeh ITH HIFT |

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.

55/1/3 4
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8. IYA-Frah qUT fohH TRR 30T Bl & 7 Qo fore[d 3TR greehi &r shi femmati st
Tarfara st 5 X-Tewn & srfew gufta fordt gwder 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.

9. (i) wforgrarehia 3R (ii) TR et & e grash & @3t %1 =agr ata
FHITTT | =TT 3T fotw R G | 2

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

substances. Justify, giving reasons.

10.  ETESISH TieH <hl ST St § Scafeia BieiT ot Sreian auTeed aiehferd Siferg | 718 Jgd-
Jreh WeeH o fohg WM @ wafva g ¢ [Reer Faams 1AM, R=1.1x 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™]

Qg -4

SECTION -C

11, %3 THde amy Fret TUadt I8 W 3M9aH &I i W SAMfad g | STefad a3
T GO R o fo7T 3TRE WifaT 371X e o FHEmi s G 6Hif | 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.

55/1/3 5 [P.T.O.
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12. TR 6 AW qu1 3R 3R qu faensti o S faved hifse | =m aon faur 6 yge
T 1 2 ? FAR ol 39 et o R o wwTet AR o o Sweh U SR stfimmd
U= o &1 TIRATH JIeh o foT eeh 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. T999 A 3R B o qUEYl 1 ST hish feU MU AlffSreh IHUY o] aUmey bW | 98

AR T <h! T8 shifoe | Fcaq groft fafgu | 3
qUET
fram ISERIICE]
A—>

) A‘_>,_|:|),_|>o_
B fonta

B—>

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— > EI > )
B Output
Input
B—>

55/1/3 6
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14, FTeTehdl 3R STIIYE Toe[d &= o uei § fohelt =meteh o 9RI-51cd o folu, 2ieh e~
SHITTT | THRT ot ST T foh foheft =meTes < qTd sl I T@d gU S9Eh favar=m
1 g1 THT A T I FTeieh H Sorare il ohl Tfareiietal § fohd JyehR ufterd BT 2 | 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. i fowa V' & @1 geme ‘m’ 3T STew ‘g % el e ot Y st aiTee A %
Toreror <pl <9l < foru o wife | foreft o —spor 3T foreft Wieta <hl “e smedt” auresd 1A 7 |
Tiehet Tfgd samea ShifTe foh 39 g1 1 fopmehl Tifast St 31fteh 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) giades 3R (ii) et o et ferfgn | fopeft srmem urgfera o =t sifersran smam
15 V qer faw 31 3 V 8 | HIgeH gaehish Tiehiord shifeg | 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.
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17. 9 “OT UTS1 1 Fraehi STl i ufeamst ferfaw | TRt wenemm gk g | fea
fereht g uTeT W R 5@ et o fow 39 feurfa # =it sgea= shifste e am
o et W AT 3R Jrarehia &1 hi femm o off= 0 vt sFar 2 | 3

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 6 with the direction of the magnetic field.

18.  foreft sromTfeh = & I fopu U aifema <i| i awan 12.5 D 3ifgwre | i &
50 D T TfeTehT <hl oFaTg 20 cm 2 | 39 JehIivteh a1 o1 AW feifau | afe a8 o= sifaw
Tfafers 3= T SHTAT B, 1 S5eh! 3THE AT Tiehictd shifoTy | 3

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.

19. Tl p-n @it e & Gferem o aftaferd g gfsknati 6 = Fife | 339 YR 1
“Qferent faera” <t afemn fefau | 3

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

define the term ‘barrier potential’.

20. (a) 3 QIO I Icorg hifore ek g feregd v forega e @ wefa 2 3
(b) @ fomg 3T q, 3R q,, ek e g 1, B, Foreht sy forge & o e 2 1 &
T feord 39 Q1 S1maw o e st ferfast St o fotu =teh a1 hifse |

AT
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fer-fagfaht @ mea fram e | fFd o7 o & @Y e smafiE ar *
HROT I foegd & o fotu =iereh 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.

21. o o1 Tm foifew | Serwmn i geEar ¥ =wen five fBoos e frm et
HreToT 4w oh1 qiom B | 3

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

conservation of energy.

22. TTA AT W1 his HETiE foRet V'’ diee i 9l & Rl @ et mn g | 38w i tem
120 pC 2 | 59 GuTie o Tl W fawe 'eeht 40 V 3§ S1a1 ], a9 Ui J gt Ta
40 uC BT 7 | <V’ 3R 371a anfiar afehfera e | afe aeear o 40 v 6t gig =
MY, o GG W ST b1 81 e 2 3
A capacitor of unknown capacitance is connected across a battery of V volt. A charge
of 120 pC is stored in it. When the potential across the capacitor is reduced by 40 V,

the charge stored in the capacitor becomes 40 puC. Calculate V and the unknown

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

by 40V ?

55/1/3 9 [P.T.O.
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©ug —q
SECTION -D

23. T forelt Tarell 1 SfFeh ST € | 32 hEL Bl 7T | AT AL 3Th JTTUIhIRT TEshHaT Al
< 38 HehTHeh T THZR TH § gL T&H1 AT oL TQa | ST Toher Sfiemedd sl 59 o1 <
AT <A1 Al 98 TH bl T USATATSRL o UTH o T, TS 3ehT Ti8107 ohieh aamn foh
I8 38 T 1 AR = & | I I8 Twe T Fop 38 STt & Sieh foperm ST wehart &
3R g T T &1 8 | 9 U9=Tq TH ol Sieet g 3fwrd Iu=m fezm 37w org ofa:

T T |
(1) SToheR sfarea g g e qe foiRaw |

(2) ot Heaufaes awa <t 3faa 3Ty TR 79T A F1 He9 7 2

(3) foreht Yeufdes g <t @fsrarar 20 w2 % T9=mq 10,000 forere wfa depvs 2 | 37mat
10 T2 o TIEITq $9h! HlsHIAT 2ot 5,000 forered ufd Tehve g STt & | $8eh! 14
3T AR Tfshadt 71d HIfST | 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.

55/1/3 10
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(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
24. @ H TERIAT ¥ AT Hife foh T % Tehrer & FhIVH gRT THAA gfed TR fohm
TR I TeRAT ST Tehell @ | 1, <fterell i <hlg Sehre <hl JATaferet fohtor fepel dioiag A ™
I B B | TERTE A % G et 311 dieriag B &1 36 R yffa=anfaa feman
T 8 76 B § Sis Yo f7a 8 81 | A 3R B % HEH | 376 hlg diE dras C 39
TR ATt feram STt & foh S6eht 3187 A 3TR B <5 3771 hl FHIGHTINIG il & | A,
B 3R C § qTOTHd Jehre1 <hi diisrl qiehierd shifa | 5

AT

(a) =k Tg Torl I # foreft woharofl srehmer i o ARl S| 3R S, & ¥° M gl W @
TR | 96 T EH 3 IS Thesiil o 9 ohi s shifsy |

(b) I o fg farlf e o saferentor BFS w6 & fotw 39 wrehTet 4 ot ST femam o 2
fore g1 aTeEt 650 nm 3R 520 nm T FH 2 | 5
() 650 nm TIGE % T u¢ W F@ =8 8 dwdt §m s 61 gt 9
I |
(i) - i 3fas & gg Trmam gff fopat 2, el <t qureet o1 S bt o
gt 2
fea & f ol & = guehT 4 mm aen frflat & 901 @ o< % <= fr b

12mz|
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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.

(ii)) 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.

25. (a) Toret feu o ar w1 3rsma gty ‘R falfa w0 & fore dier ag &1 9iwy sma
@i | 38 YR 311q Tfale S’ % Ugi H ‘R’ % foIu Ssfes e hif |

(b) Tepeft ofiex Big uftwy & ug ‘31 Ffe’ o1 o 37 7 3R 3 fopm yeer T fema
ST 2 ? Afe HieX Aq o TR § Sl 3R fea-iex i fefa= it steetn-seef s
& ST, A Fqer formg e TepR wwTfera &1 7 3199 ST 3 fore o & | 5

AT

55/1/3 12
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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.

13 [P.T.O.
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26. = feu o ity § afe aftey 1 Il oM TH B A1 (a) WU ht GTitaT qieford
SIS, (b) 38 INUY T TOTT BNk THEhiord hifeTT, | foheft a.c. afta & Tordr &R &1
7 e 2 ¢ fean R, a.c. @@ i wiofim smaf 100/ 2, afwy § sfed wie-am

qierfera shifa | 5
100 200 mH y
¢ [
R L C
o)
-/
V=50V
3AYEr

(a) Tog i fop forelt a.c. wa & Toi @ wfSra ferelt ammest Swes & yarfea farega ama
wﬁaﬁwﬁgmmﬁ?ﬁél
(b) 100 mH TTSTehed =T i3 YTeh 3T IS e A0 H fhefl rms Teedt 10 V, 50 Hz &

a.c. E1 & G & | 7 e ma fop afer 3 sl dreed apert  w & 5 3w R |

gfe gftgy § yarfed o 1 A 2, 91 35T fohT 7T Steh <1 SRehedl SR 9RO § 3fiHd
STk — &7 ufiehfera ShIfTT | 5

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
‘ R L )
©
V=35

@

o

v
OR

55/1/3 14
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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 %

(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.

55/1/3 15
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