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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.
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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 977 § 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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g — H
SECTION - A

. <hig %] ToREl el ¥ o HTHA W @ | S dTcd Jid s <hl Jehid #7187 1

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

2. I« Y1yl fopd) foiet H1ea § 9o H1e9H § 7THA hidl &, dl YehI¥l shi ITo] 9 STt & | 9=
T H hH| B4 © I8 eF-d BIdT & fob ol I 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 ?

3. Torsam R < Toret 318 =Tetes et 5186k I8 92 3199 +Q &, % g 8 Gl o 91 faegfd &3
IEEIUEIRIEEIGIRIEXCIELE 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. ThEl TAIE-ohiS Ieh TIATICThT o1 Tauihed 2.8 H & | i€ ol B2 W Tehed 2 mH &
SITAT 8 | ITANT TohU ST dTet ShiS ohi ATUTTeh FraIehaiIoTdl ol & 2 1

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

inductance become 2 mH. What 1s the relative permeability of the core used ?

5. 98 SATEAl i @ foTC Th SR feliay foh Tehter o1 qU1 g Tehmr-fagd IHmE o

AU 1 Tl Ll | 1
State one reason to explain why wave theory of light does not support photoelectric
eftect.
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SECTION - B

6. AT p o fohEt g ¥ SHars H deh W ford} 2ehl shl aefl W S BT UeIH oo T & |

39 29 % U8 I HIHA Tl 38 TINGIH FTshehl oh ATH o TTU SFsTeh UTH hileT, Sl os
b JShIST <hl Tshdll & | 2

ST

3T9AATeh | b ThEl Shid o [UsH, TSTHeh! 3T9ddH iU A &, T his ThINT Thi0l AT
Hdl & | TG I8 1T TUSH & G Hhefeh T Sieh—dleh U FATAReh Tad hidl &, dl
3ATIA 10T, T hIvT 3T shifdeh shIvT H Y o {10 sI5ieh UTH <hifolu |

A small i1lluminated 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 light1s 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. (1) Siageehid AR (i) FATIEH ISl o Hehe TEaehd & TEI3A1 ol SR FHhd
I | —ATIETA 3T o 17T R felley | 2

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

substances. Justify, giving reasons.
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8.  A-rehid AU Toh® TehR 3cd~ Bl & 7 QITH Toreld 3R graiehid &1 <hl TQemaat <hl

Terfard ahtd 3T X-TaeM o 1w T=id Tohelt T9det dgd—greieh¥ alT o1 1W< Wil | 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.

9.  HHM TS ol ol hig T 3T hig Vet hUl SHI-FHI H HATS o dcl o HHTraq

T TohE] THEHT TrTeh T & H TeRehL JaTeh Ui 9T 0 AT & | $eh gIRI SHIT 7T

TR AT <hl TASATAT Rl STUTA SFcd— hifuTT | 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 1n circular paths. Deduce the ratio of the radn of the circular paths described by

them.

10. BTESISH SyaH h stohe Juft § Icafold Bieil bl Tgad quesd ikt hifse | a8 ded-

Jreieh 19 TegH <h fohE WIT € Ealerd @ 7 [gsil Hardmeh o1 M, R = 1.1 x 107 m™'] 2

Calculate the shortest wavelength of photons emitted 1n the Bracket series of hydrogen
spectrum. Which part of the e.m. spectrum, does 1t belong ? [Given Rydberg constant,
R=1.1x10"m™
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SECTION - C

[1. <hIs EHAS qUIH Toel HITHH H Fo- HIEIH § THR Hid gY k] 3Ted] I8 T 319 hIv
i O 39T AT @ | HATHfdd T 3T Agafdd qUTH GMH o [T 3@ Witey | 36 TR
FGSIAH b el < THIH Sh1 HeATIH <hITT | 3

A plane wavefront propagating from a rarer into a denser medium 1s incident at an
angle of incidence 1 on a refracting surface. Draw a diagram showing incident

wavefront and refracted wavetront. Hence verity Snell’s laws of refraction.

2. FER hl M a0 R IR a1 91371 o o= faued $ifNT | S| a1 991 1 39@
HHI RT3 ? IR hl 39 faem | el o 99Tl STHUE0 & T Uves UHT 3T TiHuTa!
U~ b o1 3TheTad JUeh o ToTt SsTeh o1l T | 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. T9a9 A 3TR B <. fe@u 7u qUREdl ST 3TN hich €U U SAftoleh GG T d dUrey
GIT | 9T SAieieh T ohl I8dTT | $5eh! GoaHd™ TR0 TeTiaT | 3
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Using the input A and B wavetforms as shown, draw the output wavetorm of the given

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

Wave Forms

Logic Curcuit

| >
B

14, <TeThdl 3R FATIIH foRId &1 o Ugl | fehdl aTeteh o T8 o [ol¢ SSTeh a1
hITTT | SHRUT T TEAT hITTT Tob TehET =TeTeh o dTY sl HId T&d T AIIITH fHaT=
1 Gl THT - T 3 FTeieh H Sl Hl bl MaRiierdl | fohd Jeh R GHEH Bidl & | 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. (a) wai@ fowg V' & 91 gegqE ‘m’ 3R 3w ‘q’ % et ey s fr ‘T
SIRTGA!” AUTGEd ), o Ta=uT %hi G¥IH o ToTT UTh TT=T |

(b) Tordli goiergi 3T forell Tieia 1 “C sl e 99 8 | 3T shifoTe fos o el
1 forereh! s Sl 37fereh & | 3

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

charge g 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.
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16. Ug “&fivM” 3R “fadiger’ @ AUl Hl AT HiT | TohEl M Higlld Ul i
Ffrehad AW 12 V IR =" A= 2 V 2 | Hige hieh Uiehictd hifaT | 3

Explain the meaning of terms : Attenuation and Demodulation. For an amplitude
modulated wave, the maximum amplitude 1s 12 V and the minimum amplitude 1s 2 V.

Calculate the modulation index.

17. UE “YTU 9IS <1 JreIehi TN <hl TRUTST TTRIT | oIea1g 27, T3S1 a 1 Uid Tehleh
RIS 0 AT ST TohE ITEATICTeRT <h 3781 o 3Tfel Tt Toimg T grareh & oh feTe =arsieh

FIcd~ T | 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. TohHl p-n HiY SHIS o Hfd@d H FEITId € TshATHAT hl SARGT il | 3 ThR UG
“Titeren fa¥a” bl TRHTYT T11ET | 3

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

define the term ‘barrier potential’.

19. (a) 39S I I Icoi@ hitTT ToTeh gRT forela fava faera &= @ gafea 2 | 3

(b) @ feg 31w q, 3R q,, 6 = g 1, 7, Torell a1 fomga &= o fa € | &
T fod 39 Q1 AT o THehT ohl TRITdsT Hell o Tt SsTeh Scd— <hilalu |

ST
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fRR-Taggiaeh! o T3E ™ fiRgu | Tohdll 31— oaTs o WY ThaHH JAERME d
T Icd~ ToEd & o T S5Teh cd— ShiTT |

(a) Write two properties by which electric potential 1s 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 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.

20. ToRET YehTISTeh I | IUANT TohT 71T JATVHA ¥ =1 &HdT 20D, 3TISTIHh 1F hHi &HdT 50D
AT ATeTehl Sl @FETS 15 cm & | 39 Tehl13Teh I3 ol A4 faifigu | Afe I8 I 31f~m gfdfars

3790 9 SHTdT &, al 35eh] 3T AT UehoAd shiToTU | 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 1ts

magnifying power if 1t forms the final 1mage at infinity.

21. oS &1 99 TOIRGY | 3SEWN @l 8dl § SR hiled Toh o9l ol HIH Il
grerur e <1 gioTH 2 | 3

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

conservation of energy.
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22. AT GTHAT ol shls T V' dlee i Tohdl &l o 9 9 el 11 8 | 398 240 uC

Y GfEd B ST 8 | S 99T o {890 W fave gt 80 V 8 ST 7, 99 i |

gfad 3Te™ 80 uC BT 8 |V’ 3TN 3TTd YTAT Iiehieid shifait | AT dieedl | 80 V i
gfg &L < AT A FLTHA T 37T Tt 1 STe 2 3

A capacitor of unknown capacitance 1s connected across a battery of V volt. A charge

of 240 uC 1s stored 1n 1t. When the potential across the capacitor 1s reduced by 80 V,

the charge stored in the capacitor becomes 80 uC. Calculate V and the unknown

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

increased by 80 V ?

g Ug —¢
SECTION - D
23. T foreft el o gfaeh At 9 | 3= hat &1 T | I8 G 3Tk ATAHII Tghu=ari

- 35 GghTHeh U FHSIH TH H G T-1 TR hL (AT | ST TTHER HIamd hl 38 STd

qdT IAT, dl g8 UH b1 T&ITd USATATRL oh UTH o W, ST 37ehT eIl shieh ddrT foh
g 39 T &1 A ETH =107 & | I8 I8 guast fean o 38 3t 9 ek v <1 Tehdt 8
3R g TR W A6l & | 39 IvaTd UH i SiFel g Ihad IT=R TG T 37K 98 quia:

W Bl 7T |
(1) IThEL Hfiamedd g gerT Hideh Jod foilgu |
(2) Tordl HsATTidea aed i 3TEd 3T 3T AU H 1 d99 3 ?

(3) TorHll USATufared wg= shl AishadT 20 =2 s 99=Td 10,000 Torae Uid Hehve & | 3T
10 ©I=¢ % T 3Heh! TishadT Bt 5,000 fererea afa Tepve 81 STt 8 | 35eht 314y
3T ITRIEeh HishadT [Td shilwTU | 4
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24,

SS/1/2

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.
(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 1ts activity reduces to 5,000 dps. Find out its half-

life and 1mitial activity.

Qg — 3

SECTION - E

(a) Topdl TgU MU AR 1 3@ JfaUy ‘R’ HYRA & o Tt Hiel §q 1 aidy
NG WU | 39 YR M Jidl¥ ‘S’ % 9ql H ‘R’ & folu =qsieh cq~
ShiITaT |

(b) Torell et ©g 9fuY 4 ug ‘31 FfE' 1 F1 7Y 8 AN 3 T ThR Gied
fopam STar 8 7 Afe et @@ & v § St R Neaaier i fafam i
ICAT-TGeA hL & I, 1 Fqed fog fopd TehR TwTfad R 7 319 3T o To1u

T GI19TT | S

11 [P.T.O.
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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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25. = feu U iy # =fe uftay 1 wfe oM TH B A1 (a) U i a1iar qihiad
$INTT, (b) 39 TRYY =1 TUTAT SR TNEhIoTd shitaT | TohHET a.c. IRUY | TUTdT ek i
1 HE & 7 femn B, a.c. @@ H wwim smafd 100/s B, afwy @ siga wife-em

qiehletd shifoiu | 3
10O 200 mH
)OO
V=50V
S]]

(a) T i 5 Fre a.c. 6 3 fordi & weifra Rpelt ameyt S & waea fre am

wﬁaﬁmﬁgmqﬁ%ﬁ%l

(b) 100 mH TTehcd bl hig JTeh AR hls dcd AU T fohdl rms dieedt 10 V, 50 Hz &

a.c. Hd T TSI & | TE I 7T Fop IR & Tt Seedt el § %m@r%:ﬂu% |

Il UYL | TaTied 910 1 A 8, a1 3UINT TehU 7T Y&k bl Yehcd TR IRUY H 37Hd
1Tk =& GiLehTotd shifvig | g

In the following-ewrcuit, calculate (a) the capacitance of the capacitor, i1f 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 1n the circuat.

10 O 200 mH
RN
V=50V
OR
55/1/2 13 [P.T.O.
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(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 1n series with

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

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

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

circuit.

26. ARG ! TZRAT H TN HITIT Teh A o ThII o TehIVH GRI FHASA Yfad TehreT fohd
Teh e~ TRl STT Hehell & | I TSIl <hl shig Tehl¥l shl HTHId fehtur ferdll Tieitias A W

YA il 8 | TS A o G99 fhel 31T Teiigs B i 39 YehR JAHI-=1iéd foha
T 2 Toh B ¥ his Y130 [470d &1 Bl | A 31X B o 9% H 379 i3 diad diaias C 39
TehR AT TohdT STdT & Toh SHehT 38T A 3T B oh 38Tl ohl THIgHTSI hidl & | A,
B 3T C ¥ YTUTHA Th1e1 <hi disdl Tiiehictd shilai | 5

ST

(a) F7 %k g T3 T H fehell Tehavfl Sentel ©1d <l f1iET S, AR S, ¥ FHM glf W @l
TAT® | MG qLErd 3 A (S-Sl o S+ ohl SATEAT ShifT |

(b) I ok Tg TeRi-S=IT o SATAehtuT Tohsl ITH i oh T 36 TehT3T ST ol TN TehaT T-IT &
5w < quTest 650 nm 3T 520 nm T T # | R
(i) 650 nm TUICH & Y U¢ T H4d Ir=8 ¥ dqradl &iF b1 bl gl J1d

<hITT |
(i) hsr 38 ¥ 98 =an gl Tl 8, ST&l gHI qUTeed] shi SH Tohsl HqTdl

BT 2
fean 2 for T34l < ofT= YR 4 mm AT 3111 o dc1 9§ Uq o o< <l gl
12m3a |
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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 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 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 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.

(1) 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 screen and plane of the shits 1s 1.2 m.
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