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e Please check that this question paper contains 16 printed pages.

e (Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before attempting it.
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PHYSICS (Theory)

[HEIRT G5 : 3 T BT 3F 70
Time allowed : 3 hours Maximum Marks : 70
Wﬁéﬂ:
(i) G FeT 3491 & | 3G F97-97 F H726 F97 & |
(i) SGYIT-TTF 5 YITE : @U8-3], @US-§, GUS-H, GUS-T 3N GUS-T /
(iii) T@US-IH TS5 J975, J4b H11 3H & | @S- H5 J97 &, J4b & 2 3% & | @8-
F12 397 &, I9% & 3 37 & | GUS-G H 4 37% B U GoaTeIRd 597 & 31K @Us-T §
39978 JAFE H5 IS |
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(iv)  F¥7-9F H GHIT T I3 9HcT 781 & | T4, &1 37! 9Ic7 T J97 H, di7 3] arci Th
Y37 H 37K GIF 371 d1c1 @il F941 8 3171 97 JeT7 1697 737 § | 08 I971 7 37791
130 77T 97 § G ST Ueh J97 &1 HAT 8 |/

v) &l ITTIE &, Y [HEITRIT Hifa% [HTd1H] & T1 BT 3917 H G & -

c=3x10%m/s
h=6.63 x 1034 Js
e=16x1019C
=4t x 107/ TmA™

g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

ST 1 geaqH = 9.1 x 1031 kg
¢ T GeTHH = 1.675 x 10727 kg
e o1 geqd ™ = 1.673 x 1027 kg
ARG | AT = 6.023 x 1023 Iid UTH Hied
SledsHH IdTeh = 1.38 x 10723 JK!

General Instructions :
(i) All questions are compulsory. There are 26 questions in all.
(ii) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iii)  Section A contains five questions of ene 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.

(iv)  There is no overall choice. However, an internal choice has been provided in one
question of. twe 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 :
c=3x 10 m/s
h=6.63 x 10724 Js
e=1.6x10"19C

Hy=4ntx 107/ TmA™
g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

Mass of electron =9.1 x 107! kg

Mass of neutron = 1.675 x 1072/ kg

Mass of proton = 1.673 x 10?7 kg

Avogadro’s number = 6.023 x 10?3 per gram mole
Boltzmann constant = 1.38 x 1072 JK~!
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SECTION - A

1. ST« Yy fopdl Toret ATEIm | 99 H1e9H | 0 shidl &, ol JhISl shi ITcl 9 SATdl & | =T
I H HHI B4 T I Lad BT & foh S ge TR 8 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. <hIg I fhEl 3Tadel o o U Tl 8 | 9 STel icdiers hl Jehid T8 7 1

An object 1s kept 1in front of a concave lens. What 1s the nature of the i1mage formed ?

3. el Aiig—shis Ieh UTATICTShT 1 Tehed 2.8 H B | 3hIS ol B W TUTshed 2 mH &
SIAT & | SUANT fohU ST et SIS ehi 3ATU(eTeh Sraeheiictal o1 & 2 1

An 1ron-cored solenoid has self-inductance 2.8 H. When the core 1s removed, the self

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

4. Fie ToREl TeR2-TE]d ST o hUTS IR Tk HId o s shi gl &l Tl L &l S, d1 I8
ThTST-TaIe[d Il 9 STIIIh U] forya ol Tohd Teh THTTerd ST ? 1

If the distance between the source of light and the cathode of a photocell 1s doubled,
how does 1t affect the stopping potential applied to the photo cell ?

5. TS R o Torell 319 =meteh TTiel, T97Heh I8 W HTe +Q 8, 6 g 8 gl o &1 forgd & %
IEEUEIRNIEECIGIRIEXCITE LS 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 1ts surtace.
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SECTION - B

6. TSIHM ‘m’ oI ehis AW ‘q’, AT ‘V’ ¥ Tehell THTHM T & ‘B’ o aaad TH ol
W12 | 38 39 & g1 92 <hl B o foie =2ieies =1 shifsre | 2

A charge q of mass m 1s 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 i1t describes.

7. 39S W oh fhHT ga O Sars H deh Wi fehelt 2hl shl aefl W hls 11 YeiH §cd W&l & |

29 29 h U8 I HIHA dTdl 39 UGN FTshehl oh SATH o TTU SsTeh UTH hiloT, Sl dos
h JShIST <hl Ushdll 7 | 2

AT

3T L b [l hId oh [IsH, [STH 3T9adT S0 A &, T his TehIN TehlUT ATTd
Ll @ | g & TR0l TIH o gL Bhefsh W 3lh-3ieh U1 HATdHeh Tad Sidl &, dl
379 hIV], TSI=H el 3T Shildeh IVl H TEY o [T &I<ieh ITH hilaU |

A small 1lluminated bulb 1s at the bottom of a tank, containing a liquid of refractive

index u 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 1s incident on a glass prism of refractive index u 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.
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8. RId-TreIchd AT ohE YehR 3IcU— Bl & ? QIIFHM Toigd 3TR Jrechid &Il <hl feumatl <l
Taford sptd 5T X -Teum = 3A1CeT gaitd fohell THde dgfd—greieh ™ aiT ol W< Gl | 2

How 1s 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.

(1) Sfderaehid 3R (i) T IGIUT o Hehe Traehd & [T ol Fger F=hd
hITTT | —ATIET 3T o 7T AT ST | 2

=

Depict the behaviour of magnetic field lines near (1) diamagnetic and (11) paramagnetic

substances. Justify, giving reasons.

10. BTSN Tz shi ST Suft T IS BISHT <h! SrEidd diileed TiehicTd hifad | I8 SEd-
<[raeh Y TIdgH oh fhd YT O Faferd g 7 [fesl e 1o, R=1.1 % 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 1t belong ? | Given Rydberg

constant, R =¥ 110" m™]

gl — 4

SECTION - C

11. <hI3 GHAA qUTH Tohel IEdl 98 W 39 iUl i T IMidd & | Adfdd qaumd 3N
QU T G o 17T 3TRG Wi=T 37 9 s I sl 19+ Shifafy | 3

A plane wavetront 1s incident at an angle of incidence 1 on a reflecting surtace. Draw a

diagram showing incident wavetront, retlected wavetront and verity the laws of

retlection.
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2. HER 6 W a0 3R AT a1 [Aae131t o = faver Hifse | =3m o faun 6 @
HHI AT 8 7 IR h1 39 faur 5 et o gureht s1fimge & fofu dwes v 3 tfyume
U1 o oI 3AheTdH YUk o [0 ST eTRaT | 3

Distinguish between sky wave and space wave modes of communication. What 1s 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. T9asr A 3R B o dUREYl b1 ITANT Hich {CU U SATfoleh IRGY 1 dUTEY EidU | JTH

ATToTeh T <hl Ug= shifolu | IadTH Iroft flRgu | 3

Using the mput A and B, wavetorms, draw the output waveform of the given logic

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

Wavetorms

Logic Circuit
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14, <Teiehal AR TR T9Ed & o gl H Tehdl dTcTh o GRI-Ecd o T4 Sieh S

<hIISTT | HIUT Geht SATEAT <hIfTY o TehEl <TeTeh o a9 hl fad Tad §T AIYH (awar=i

ol I THT S T 30 ATeAh H ST el TMasiiardl H fohd JehR TRadH aIdT & | 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 1n a conductor changes when the potential difference applied 1s doubled,

keeping the temperature of the conductor constant.

15. d fowe V' o "1 geFHH ‘m’ 3R AEY ‘q’ wh Rl U1 hl “G SFCl dules A’ o

foreroT <1 e o ToTe I Wifw | Toret o —=hoT 3T ToRslt Tiei <hl “Taimet]” auresd 1 A & |
Tiehole Gligd SARSAT <hifelu b 4 M1 H TohEeh! TTTdsT Sl 314 § | 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 €nergy.

16. (1) gradeh 3R (i) STUTEN o R TIRGT | TehEl ST AT oTd aUT Sl JATeehad T
15V aun Fe=as 3w 3 V 2 | Hige ik Tiehicld i | 3

Write the functions of (1) Repeater and (11) Receiver. For an amplitude modulated

wave, the maximum amplitude 1s 15 V and the mimimum amplitude 1s 3 V. Calculate

the modulation index.
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17. UG “OTI UTST o1 FEIehid Tl ol TRATST foTRau | fohell Toham™ Jreehia & o Tua
TeRel €T UTST 9T ST Sl ATl o 17U 39 fefd | =Aeieh Y~ iU orEd 9 qr91
oh o1 U AT 3T TreTeh 19 &1 <hi o1 6 &1 0 IV SHaT & | 3

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

torque acting on a current loop held 1n a uniform magnetic field, such that the normal

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

18. TRl YehTINIeh I H IUANT TohU T AU o€ hl &HdT 12.5 D JUGIAh iF hl &
50 D dAT AfeAehT <hl SFaT8 20 cm & | 39 YehI3reh I3 oh1 9 fofge | afe a8 I= 31fam
gffera 319=d 9 §9TdT 7, a1 $9eh! AT 79T IHehioAd shifold | 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, 1if it forms the final 1mage at infinity.

19. ThHEHl p-n T SRS o Gt | AT € IhA13T hl ST hiWC | 39 JhR UG
“TiferehT Ta¥a <hl TR TeTRay | 3

Explain the two processes involved 1n the formation of a p-n junction diode. Hence

define the term ‘*barrier potential’.

20. (a) 39 VT T Icoid hitoTY, ToTeh gRT foreqa fava faea & @ gafea 2 | 3

(b) @ ferg 31w q, 3R q,, 6 =9 g 1, 7, Torell a1 forga &= # faa € | &
T fod 39 1 37199 o b i fRATas 9l o ToTt Ssteh ea~ hifu |

ST
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fRR-Taggiaeh! o T3E ™ fiRgu | Tohdll 31— oaTs o WY ThaHH JAERME d
RN 39 Tergd &= o ol SHsieh a1 shifuT |

(a) Write two properties by which electric potential 1s related to the electric field.

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

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

system of two charges 1n the field.

OR

State Gauss’s law 1n electrostatics. Derive an expression for the electric field due to an

infinitely long straight uniformly charged wire.

21. o9 o1 W TORgu | 3IEON i 8dl § SIRAT HiWC b &5 ol HIH ol
GL&T0T T <hT o 8 | 3

State Lenz’s law. Explain, by giving examples that Lenz’s law 1s a consequence of

conservation of energy.

22. 3ITA 9T <1 #hig HETHA TohEll V' diee i sleli o Tt d e 7o 8 | 36H diad Ao
120 uC 8 | T U1 o 80 W {99 el 40 V & J1d1 &, a8 TN J FJrad A
40 pC BIAT 8 |V’ 3R 3TTA GTRAT Tiehierd ShifsTT | Jfe dicedl | 40 V i ghg L al
ST, a1 GYTIE 9 3ATe9 fohd T 81 S 2 3

A capacitor of unknown capacitance 1s connected across a battery of V volt. A charge
of 120 uC 1s stored 1n 1t. When the potential across the capacitor 1s reduced by 40 V,

the charge stored 1n the capacitor becomes 40 uC. Calculate V and the unknown

Capacitance. What would have been charge i the capacitor 1f the voltage 1s increased

by40V ?
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SECTION -D

23. W forelt Tarell | ¢l Aa9ITT & | 38 hE Bl TRT | T8 GAhL 3oh SAThIST HEhHaTIl

< 39 Hsh1Heh T HHIH TH H G AT AR HL (AT | o THEL TR hl 36 o1 <l

qdT AT dl 98 TH hl T USATANES o 919 o T, TS=gH 37ehT I&I0T shich M f<h

I 3 U <h] ITRRIH IO 2 | 3| I8 GUH 1 Toh 38 3 & Siep Tt ST 9hdT 8

3R g TRl W A8l 8 | 39 IvaTd UH ol SiFel g Ihad IT=R e T 37K 98 Juia:

WX Bl T |

(1) STHER Hiemeds gl GUET Hideh Yo [TRIT |

(2) ToRdlt UsATTfdeT A ohi HATEa AT 3R TR H R qEY T ?

(3) Toreht Aeamfeed s <At @fshaat 20 T2 & Tv=Tq 10,000 foreres fa dehve 2 | 37T
10 &= <h I 35eh! AHIdT Tt 5,000 ferere ufa Tervg 81 ATl 8 | 35eh! 3191y
3T 3R GishIdl T hifaT | 4

Ram was a daily wage worker 1n 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 1t could be easily cured and also certified that 1t was not a
communicable disease. After this Ram was given proper treatment by the doctor and

oot cured completely.
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(1) What moral values did Prof. Srivatsava display ?
(2) How 1s 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 mitial activity.

g —
SECTION - E
24. 3G ! YAl ¥ HRAT hISC Tob GA & TehI & YehIVH GRI FHASA Ylerd Tehlal Tohd
TehI Icq~ TehaT ST Eehell @ | [ TiIsidT shi <hIs SISl ohl JTHIcd feht0T fehE] Tieitiaeg A W

YA il & | TeriFg A o 99 ThET 31 TIeiias B sl 36 YehR JNTa=ITied foha
T g Toh B © iz JohI¥T 1d gl &rdl | A 3IX B @ H&Y § 39 &g die iaas C 39
Teh R AT b STTdT & Toh $HehT &1 A 3TR B o 37871 sl GHIGHTNT Sidl & | A,
B 37 C | 9TCTiHd Jh1e1 hi disidl Tiehictd shify | 5

AT

(a) I h g Torl ST | TehEll Usharuli YRt &Id bl T31ial S| 3R S, ¥ 99 il W @l
T | e T S 3R TS TRl o s <hl ST ShIfT |

(b) I o Tg Tl AR H SATcThTor Thst ITH Shid o foTl 38 TehT3T ST bl TN TohaT 7111 &

fSred gt aeTest 650 nm 3T 520 nm 1 I & | 5

(i) 650 nm TUICH & Y U¢ T H4d Ir=8 ¥ dqradl &iF b1 bl gl J1d
hINT |

(i) h I8 ° 98 HH=aH gl TohaHl 8, ST&I GHI qUTeEdl hi <IH 1WhsT HUTdl
gl 2
fean & fop T34l < ofT= YR 4 mm AT 3111 o dc1 9§ Uq o o< <l gl
2m% |

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

E=
&collegedunlaz
India’s largest Student Review Platform

T—



Explain with diagram, how plane polarized light can be produced by scattering of

sunlight. An incident beam of light of intensity I 1s made to fall on a polaroid A.

Another polaroid B 1s so oriented with respect to A that there 1s no light emerging out
of B. A third polaroid C 1s now introduced mid-way between A and B and 1s so
oriented that 1ts 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 1s 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, 1s 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.

(11) . What 1s the least distance from the central maximum where the bright

fringes due to both the wavelengths coincide ?

Given . the separation between the slits 1s 4 mm and the distance between

the screenand plane of the shits 1s 1.2 m.

25. (a) Topdl fQU 7T AR o1 31Fd TiaUy ‘R’ FHeid i & foiu fiel dq 1 9iuy 3@
iU | 39 JohI T a9 S’ o UG H ‘R’ o T Sieh cd~ shilaT |

(b) Terel Hiex Oq IRUY T 9 ‘37T e’ o1 FT 31Y 7 3R 39 Tohd ThR M Teha
ST 8 ? Ale Hiel |q o I § Sell 3R TeaqHiel i fRufaal i Tgar-agett s
&l ST, A1 Aot foimg fohE TR THTISd BT ? 379 3L oh T ST I | 2

AT
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(a) TNIY ARG hl FEHAT H T [REATHIET T HIBRI G [OTRIT | SIRET ShifoiT Th

fopelt I T 3Tk TTaUY Topd JehR MY R STaT 8 7

(b) URREMH iUy ¥ FHfRgd W =T J916 9sdl 8, 99 (i) Iiaee o

IT=1eh Ui |/ gig Bl St 8 7 (ii) IR=TeTsh el 9 2ufl § GAITd Jiatiereh bl

TiY hH &1 STal g ? 3794 A ohl ¥ hiTT | 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 1n terms of the

known resistance S.

(b) What does the term ‘end error’ n a metre bridge circuit mean and how is it
corrected 7 How will the balancing point be affected, 1f 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 ot a potentiometer with help of the circuit diagram,

explain how the internal resistance of a cell 1s determined.

(b) How are the following affected in the potentiometer circuit when (1) the internal
resistance of the driver cell increases and (11) the series resistor connected to the

driver cell 1s reduced ? Justify your answer.
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26. = feu Tu iy # =fe uftay 1 wfe ToME TH B A (a) U T aiiar qihied
$INTT, (b) 39 TRYY =1 TUTAT SHReh TNEhITd shitaT | TohET a.c. IRUY | TUTdT ek i
1 e § ¢ fean B, a.c. @id it wiofilm mafa 100/s 2, afoy § aida wife-em

qieheTd shiloTu | 3
10O 200 mH
)OO
V=50V
S]]

(a) Tag HINT b ThEl a.c. €I & T8 W TANNSIA TehEl 31TGR Weh § JaTied Tag[d 9

wﬁaﬁmﬁrgmqﬁéﬁél

(b) 100 mH TTehcd bl hig JTeh 3T hls Scd AU T fohel rms dicedl 10 V, 50 Hz

a.c. B & TANSAE | T8 THET 7T Fop GO & g1t Sieedr el 3 %Im@rg:ﬂu% |

I 99 H YaTied 9107 1 A &, d 39ANT {ehU 7T Y&k 1 Yehed TR IROY H 3NHd
ITTTh —&TT GiEh ic1d shiToTg | 3

In the following circuit, calculate (a) the capacitance of the capacitor, 1f the power
factor of the circuit 1s unity, (b) the Q-factor of this circuit. What 1s the significance of
the Q-factor 1n a.c. circuit ? Given the angular frequency of the a.c. source to be 100/s.

Calculate the average power dissipated in the circuit.

10 O 200 mH
J O 0 (
V=50V
OR
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(a) Prove that the current flowing through an ideal inductor connected across a.c.

source, lags the voltage 1n phase by g

(b) An inductor of self inductance 100 mH, and a bulb are connected 1n series with

a.c. source of rms voltage 10 V, 50 Hz. It 1s found that effective voltage of the

. . . T . .
circuit leads the current in phase by 1 Calculate the inductance of the imnductor

used and average power dissipated 1n the circuit, 1f a current of 1 A flows 1n the

circuit.
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