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PHYSICS
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General Instructions:

1. There are 35 questions in all.
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All questions are Compulsory.

This question paper is divided into five sections. A, B, C, D and E.

Section-A consists of eighteen (1-18) objective type questions each of 1 mark.
Section-B consists of seven (19-25) very short answer type questions each of 2 marks.
Section-C consists of five (26-30) short answer type questions each of 3 marks.
Section-D consists of two (31-32) case study type questions each of 4 marks.
Section-E consists of three (33-35) long answer type questions each of 5 marks.

There is no overall choice however an internal choice has been provided in Section B, C, D
and E. You have to attempt only one of the given choice in such questions.

Use of calculator is not permitted.
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SECTION-A
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An alpha particle approaches a gold nucleus in Geiger-Marsden experiment with kinetic energy

K. It momentarily stops at a distance d from the nucleus and reverses its direction. Then d is

proportional to :
1

w K ®) JK
1

©) K D) K

10 cm T ®1 = gRER Huselt fhdl grhig &5 B=(1.01+05)) mTH 5@
ThR W § fF wuedl & U % eifiereed o i 3R Tl WY w1 HH
0.61+0.8)) ¥ | FUeh § Tag TEHT FeH T -

(A)  0-314 uWb B) 314 uWb

(C)  31-4uWb D)  1-256 uWb

A circular coil of radius 10 cm s placed in a magnetic field B= (1.0 i+05 3) mT such that the

outward unit vector normal to the surface of the coil is (0-6 1+ 0-8 *) ). The magnetic flux linked

with the coil is :
(A) 0-314 uWb (B) 3-14 uWb
©) 31-4 uWb (D) 1-:256 uWb

afeeT & 9t Sfa faeie siw &1 =we o1 geie ted € foa s = @ afeen
w1 Tt @ Sea=1 fafeeol o s=ma & fow = & fogs! gl 8 | 3 fafwl e ©
@A)  X-fooi (B) ST feRTol

(C)  3TaE au (D) T feRot

Welders wear special goggles or masks having glass windows to protect their eyes

from radiations produced by welding sparks. These radiations are

(A) X-rays (B)  Ultraviolet rays

(C)  Infrared waves (D) Gammarays

frefofea o 9 sE-d aRyaREr e ey aawii ®1 wufrs it fgdees
Husferl § g @t 2/ ?

faga =m0, dicedr, v, JwIehia Ty

(A) Had fog@ g (B) @dad dieedl

(C) whad v (D) FhIE T R wifeR <
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Which of the following quantity/quantities remains same in primary and secondary
coils of an ideal transformer ?

Current, Voltage, Power, Magnetic flux

(A) Current only

(B) Voltage only

(C) Power only

(D) Magnetic flux and Power both

= o fgfed wom & v % foelt fag el warm A 2, R o [ @1 o fag ™
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In Young’s double-slit experiment, the intensity on the screen is I at a point
where path difference is A ?. The intensity at the point where path difference 1
is:

o b g b
O ®B) -
<€ I, (D) zero

ot TehTeT-guTE} 53 1 HE-Ter 2.00 eV ® 13.00 eV wWieed & fafwon g1 g
Y ScHiSIa SRl i SAfeehan TIiast S ©

(A) 0-54eV (B) 1-07eV

(C) 1-61eV (D) 2-14eV

A photosensitive surface has a work function of 2-:00 eV. The maximum kinetic
energy of electrons ejected from this surface by radiation of wavelength 300 nm
is:

(A) 0-54eV (B) 1-07eV

(C) 1-61eV (D) 2-14eV

T T T TohaT T R o Rt sfaraet S99 W SAva R @1 ¢ IREfid T RiE
Tefta o et & forment e g 2

(A) R (B) R
4 2
(C) R (D) 2R

A plane wave is incident on a concave mirror of radius of curvature R. The reflected
wave is a spherical wave of radius:

(A) R (B) R
4 2
(C) R (D) 2R
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10.

11.

12.

13.

14.

15.

et stfafsrn N+ “He, — X +'H, %, X forwent freqor s 22

(A) 1607 ( B ) 17N8
(C) 1708 (D) 16N7
In the nuclear reaction N, +*He, — X+ 'H , X represents:
(A) 1607 ( B ) 17N8
(C) 1708 (D) 16N7

1S o farel H S91E q 5ol (ST9ecin 4/3) | W fonelt o &1 qorgel W 8| o
% T8 oh FR & fordll fog o 3o W 9% fow H 1 n 9faera S0 3a1 g7 weia gl
21 n ® A B:

A) 15 B) 20 (C) 25 (D) 33

A small object lies at the bottom of a vessel filled with water (refractive index 4/3)
up to a height H. When viewed from a point above the surface of water, the
object appears raised by n percent of H. The value of n is :

A) 15 B) 20 ) 25 (D) 33

ek o St e &7 R g 22

What is the electric field inside a conductor?

ferel e o e ol W faswer=R V € soeel & S9erE i w v, HICIEAY

I (%) Bl ST, a1 3T9aTe =l fohaHt & S|

Electrons drift with speed vd in a conductor with potential difference V across its

2
X, @Y, H, § B efue fer 27
Out of "X, and 4Y3 , Which one is more stable.
.................... W ereETern T fagaUt it Wifd eeR w2
The semiconductor behaves as an insulator at .................... .
ferdt T ufeesht denf, foraent afgapmen & o= e K = 4 1 H1E 71e99 g,
@t a1k C 21 9K 39 Aremm g KA S, 9 WOl w R e, Gl
The capacitance of a parallel plate capacitor having a medium of dielectric constant
K =4 in between the plates is C. If this medium is removed, then the capacitance of the

v
ends. If V is reduced to (—), then what will be drift speed.

capacitor becomes ..........cceeeverveennenne.

eI T 12 o < 0 AU T 3l R

.................... illustrate the particle nature of light.

39 (16-18 ) 2 e fau U - U TR (A) 31X TEU &WT (R )| =
feu T wie ® ¥ W& W g

(A) A 3R R T ¥ 7, 3R R, A & T&l = 2

(B) A 3R R IAf 9 €, R, A %I Tt =men & 2|

(C) A |3 ‘%, T R 3T 2l

(D) A 318 € i R +ff 3@ 2|
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16.

17.

18.

19.

20.

21.

Directions (16-18) Two statements are given one labelled Assertion (A) and
other labelled Reason (R). Select the correct answer codes given below.
(A) Both A and R are true and R is the correct explanation of A.

(B) Both A and R are true and R is not the correct explanation of A.

(C) Aistrue abut R is false.

(D) Ais false but R is also false.

TR (A ) : 3refaTersh Jfoa o o o S o ToF W fafas ot add
SUSIGIS

&HROT (R) : fafereni= =t qor o sHfEe & o e st g 2l

Assertion (A) : Silicon is preferred over germanium for making semiconductor

devices.

Reason (R) : The energy gap for germanium is more than the energy gap for
silicon.

afaeRe (A) : fordl uREEt afETfesst g7 S greehig & SHE! A 3
FTEI - W FsRk & s 2

HRUT (R) : IR o i) Scq=1 Traehia &9 THEaH gial |

Assertion (A) : The magnetic field produced by a current carrying solenoid is

independent of its length and cross-sectional area.

Reason (R) : The magnetic field inside the solenoid is uniform.

rfiyeRas (A ) : fordt foga & o gt a< 7ot o 9 TR Rt st st 797 e
¥ fopan w1 w1 ¥ B 2

&HIOT (R) : feer fomm oo weeh o g 2

Assertion (A) : Work done in moving a charge around a closed path in an electric

field is always zero.
Reason (R) : Electrostatic force is a conservative force.
SECTION-B
FTeerd I Tohd TR U= Bidl 22 29 9N bl S a0 R kel Sl 27?
AT
X -Tohtol fore WehR Sca=1 Bidl 82 39 foheon o ki 1 Sy fafeu)

How are infrared wave produced? Why are these waves referred to as heat

waves?

Or
How are X-rays produced? Give any two uses of these.
et Taet <" w1 &7 +5D B 9 3@ of9 i fRdl 59 H gaiEn S @ a I 100
cm TIHT U o TEqe oI HI A FIER HI 71 TH T HT YIS IR
HifSu) fean 23— g &1 eUadTi® 1.5 2

The power of a thin lens is +5D. When it is immersed in a liquid it behaves like a

concave lens of focal length 100 cm. Calculate the refractive index of the liquid.
Given refractive index of glass = 1.5.
AT Holl ¥ 1 aead B2 eTEge WA ok forg @Rt i fafem)

AT
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22.

23.

24.

25.

26.

27.

28.

ToagH afa w1 i fafew) ifues & wenfae @ ge fag yR gt 82
What is meant by ionisation energy? Write its value for hydrogen atom?
Or
Define the term mass defect. How is it related to stability of the nucleus?
% fafasa e@ie §, 99 dieds 0.6V ¥ 0.7V H giafdd €iar €, @ 9w 10mA @
20mA T ¢ Sl 2| SEIS & Wil Sfadier st oM i
In a silicon diode, the current increases from 10 mA to 20 mA when the voltage changes

from 0.6 V to 0.7 V. Calculate the dynamic resistance of the diode.

S I Yt it g ST 31 et el A SR B sl emmifareh Srehsiierand
0.96 3R 500 T| F=HE Tl A 3R B 1 wg=IC)

Define the term magnetic susceptibility. Two magnetic materials A and B have relative
permeabilities of 0.96 and 500. Identify the magnetic materials A and B.
frer-degfant o TSE W #1 Soor@ ST @R @ fag =X
State Gauss’s law in electrostatics and Prove it.
vy fhe geR wfaanen @ fig=r @2
How does resistance differ from impedance?

SECTION-C
RO R & WAl ¥ p-n A TEIE oF 3w ¥ fRdt qof @ s &t
foranfafy =6t Haw # =amen S

AT

frdt p-n Wy smEe w1 1o sifaenafires wifew =men sy fe eme & I8
rfirerer 59 ford wehR et o forg Suge s €
With the help of circuit diagram, briefly explain the working of a full-wave rectifier

using p-n junction diode. Or Draw V-I characteristics of a p-n junction diode. Explain

how these characteristics make a diode suitable for rectification.

() e TESeA T H U Soiae fgdia Sxfed STasel | Yo 3xfad STaee
o 3l 21 TGS WA % Weed H 3H WagHt guit @1 am fafee o
Scafsta faferor arn s @ B

(i) eTEgNH Wad S am Juft iR qreee Soil ot ¢ Haifus ot e’ et
I TLAT BT STI G RS

(1)  Anelectron in a hydrogen atom jumps from second excited state to the first

excited state. Name the spectral series in the spectrum of hydrogen atom to
which the emitted radiation belongs.
(i1)  Find theratio of the wavelengths of the “‘most energetic spectral” line in the Balmer
series to that in Paschen series of Hydrogen spectrum.
S foREt 1 % IS I 330 nm qETREH o QST FehTeT gRI W fepan <wan € o
STY RIS Scafsd eid 81 39 S § golaeM Sodsid oh foT 3.5x107°) &
fre1am et =nfeul gRefad wifs:
(i) smafad fafeworm =t s, qen

.o o A ~
(ii) WeRII¥TeR SoTae™ hi TSt st
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29.

30.

31.

Photoelectrons are emitted from a metal surface when illuminated with UV light of
wavelength 330 nm. The minimum amount of energy required to emit the electrons
from the surface is 3.5 x 107" J. Calculate:

(1) the energy of incident radiation, and

(11) the kinetic energy of the photoelectron.

(i)  forelt wopemm foga & | o feord fgya sl ok forelt forega fooga gra s
fohT S arei—stEul [ o foiu =S g siftg)
(i) @ & THEHE @l €, 9 | em?

(i)  Obtain expression for the torque ( { ) experienced by an electric dipole of dipole

moment (f)) in a uniform electric field (g ) ? .

(i1)  What will happen if the field were not uniform?

YT
12 pf o 3 FegH HoIis 907 ohm o HAIfSa B SR 30 WS o fa @ 50V &1 Sl
GoAfsa €1 39 G | wied oot il fohat 82 Wehol § o 9 off T uw oft 3
HifSa

Two identical capacitors of 12 pf each are connected in series across a battery of 50V.

How much electrostatic energy is stored in the combination? Find the charge drawn

from the battery.
frEs & oM 1 3YEm S 3@ ¥ <9iiT U giey § wmensi MN, TO 3K SP

Y yanfea =me freifa wifs)
Use Kirchhoff's rule to determine the currents flowing through the branches MN, TO and SP in
the circuit shown in the figure.

8V 20
M — —WAWW— N

40
gt MW 0]

— —AMWW—
S 4y 10 P

SECTION-D (CASE STUDY)

5o fordt 9 & =fielt ot fdt R ufadiy & e 9 gaifsa feen s @, o it
Y foga a1 yarfed gt @ | 9 o1 foga-oraeed ff ar & 9 ¥ =it Sl 9 5
yfedier ormran €1 foea 3Tued gR @I U 39 Hiaie whi Ut 1 i Ui (r)
Fed 2| T8 qfiY faga-s1aeea S yehfd, fogh-srueea o soeeel & g4 U e
den A W R R 21 el wiek & HROT A GRS el ohl S AN oA
% ®9 § T g S B
e Ul © HIE O AT o S WY BT B, O ST & SRSl % o9 faverr i 9
%1 fo.dn. o1 (emf) (&) Fed 21 U1 ¥ 9N oid G99 < SISl & s fawar= !
e fasarR (V) #&d T |
(i) T HIT AT :-

(A) T & ARG w999 9< IR0y H fed 99 & <fHae & 99
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fawarR (V), 901 & faa1 s (emf) (&) ¥ T ¥ &1 € |
(B) forega-e1asied o1 19 524 W Wl 1 SA=iieh FieRie 52 =l € |
(C) TAF IR GV = ¢ - Ir el 2 |
(D) T & 3 fHAa & o= favarR (V) 3R 399 yafed & (1) & &5
T TR 1@ Bl @ TSt Yeurn SmomeHe gl 2|
(ii) 2.0 V 3R 6.0 V faan. s (emf) ot € 9, Foeh ar=dfiesr ufeier swen;
0.1 Q 2R 0.4 Q ¥, wred o Hafsa &1 39 GaisH &1 god .41 e (emf)grm
(A) 20V (B) 2-8V
C) 60V (D) 80V
(i) foerE o g gu soiagie fagd-sTaees © 1wl w1 STH-USH id B 1 3704 9
Hor foRd-eTTeed & 9 s soeeie o fawa V. (V, > 0) a2 RKocHeh
Tl 1 fasa — (V) (V. > 0) & <l 21 5@ 9t | g o) &l ot <

W g €, T

(A) &=V, +V >0 B) &=V -V >0

(C) &=V, +V <0 (D) &=V +V =0

(iv) (%) 2V faa sa (emf) 3R 0.1 Q =l qfeRy & die Tdaq ol !
e H At foman T 21 59 Hae i fRe 9.98 Q % e ufiee
T Haifsa fRan e 21 v @ yerfd o @
(A) 0-05A B) O01A
(C) 0-15A (D) 02A
Agqar

(@) ol uie ¥ frdt 9ot & il W favaam 6V 212 A fagd o on W

Tg favara 4V 8 S € | 9o 1 STafeh uiRe ® -

A 1-:0Q B) 1-5Q

<) 20Q (D) 2-5Q
When the terminals of a cell are connected to a conductor of resistance R, an
electric current flows through the circuit. The electrolyte of the cell also offers
some resistance in the path of the current, like the conductor. This resistance
offered by the electrolyte is called internal resistance of the cell (r). It depends
upon the nature of the electrolyte, the area of the electrodes immersed in the
electrolyte and the temperature. Due to internal resistance, a part of the energy
supplied by the cell is wasted in the form of heat.
When no current is drawn from the cell, the potential difference between the two
electrodes in known as emf of the cell (¢). With a current drawn from the cell, the
potential difference between the two electrodes is termed as terminal potential
difference (V).
(1)  Choose the incorrect statement :

(A) The potential difference (V) between the two terminals of a cell ina
closed circuit is always less than its emf (¢), during discharge of the
cell.

(B)  The internal resistance of a cell decreases with the decrease in temperature
of the electrolyte.

(C)  When current is drawn from the cell then V =¢ —Ir.
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32.

(D) The graph between potential difference between the two terminals
of the cell (V) and the current (I) through it is a straight line with a
negative slope.
(1)  Two cells of emfs 2:0 V and 6-0 V and internal resistances 0.1 and 0.4Q
respectively, are connected in parallel. The equivalent emf of the combination

will be :
(A) 20V (B) 28V
(C) 60V (D) 80V

(1) Dipped in the solution, the electrode exchanges charges with the electrolyte.
The positive electrode develops a potential V, (V, > 0), and the negative

electrode develops a potential — (V) (V_ > 0), relative to the electrolyte

adjacent to it. When no current is drawn from the cell then :

(A) &€=V +V >0 B) &=V -V >0

(C) &=V +V <0 (D) &=V, +V =0

iv)  (a)  Five identical cells, each of emf 2 V and internal resistance 0-1 are
connected in parallel. This combination in turn is connected to an
external resistor of 9-98 . The current flowing through the resistor is :
(A) 0-05A B) O01A
(C) O15A (D) 02A
OR

(b)  Potential difference across a cell in the open circuit is 6 V. It becomes

4 V when a current of 2 A is drawn from it. The internal resistance

of the cell 1s :
A 10 (B) 15
<) 20 (D) 2-5

R T HETIqUl qe A1 wWey = Tl o STl 1 sAfdwR o ®, S I o g
o ey oER, Hareht =1 fammsht <A € wehan @1 faad= uftsen o fereor wentfyrent =i
et gt et 21 91 wga Teneey aqe o fase o fou gensfyiar ok geefifa
HT WErEd b dEd ot geRrer w1 qwresd g fruifa g @1 stfueie safdetor qen
faada g erqRed o, S 9y § eaft o foag oft e ®1 Wy e uRee shew
STIE T SHE YehTer Xl ki fafyreear 21
(i) He-Hag Sl ol qRefd sifsm)
(i) I o e v o gart sik faameft safaeco o foe gemr &t vd fafem)
(iii) IR TEMT 1 S0 & faT T 3mE s9 7w
AT

T YR Fidl o I B o T STewas o[ adey

(iv) =afaeor T 1 Bl § 9 Q1 hedas S Th gE ¥ H 50 W El?

The crucial new feature of waves is interference of amplitudes from different

sources which can be both constructive and destructive as shown in Young’s
experiment. Diffraction phenomena define the limits of ray optics. The limit of
the ability of microscopes and telescopes to distinguish very close objects is set
by the wavelength of light. Most interference and diffraction effects exist even
for longitudinal waves like sound in air. But polarisation phenomena are special to
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33.

34.

35.

transverse waves like light waves.
(1)  Define the term-coherent sources.
(i)  Write the conditions on path difference under which constructive and

destructive interference occur in Young’s double slit experiment.
(1)) Draw a diagram to show cylindrical wave front.

OR

State the conditions that must be satisfied for two light sources to be coherent.
(iv)  What happens to the interference pattern when two coherent sources are

far apart from each other.

SECTION-E
T T WY FHIR A6 o oE o a1 96 o Tt e (Herttae i, faga =
e B faen 7 9% W oEN o TE TR sl gRefia st
SRE]E

oo sheelt TeanHel = fom I fagid, T o @i fafy gusmey)
Derive an expression for the force between two long straight parallel conductors

carrying current in same direction. Hence define one ampere.
OR

Explain principle, construction and working of moving coil galvanometer by drawing
its diagram.
7ot ST WRred= = 72 i STiafer wied= 1 afEe o 99d B o fau stevas
TTAl T ITCE HITY| YR 3TRE i HerFal § F&9 H T Hifere fh goi s7idfien
e 1 TRERAT 1 SUAN YR aqetl § hd fRar S 2l

AT
gTe| okl Tagia fafew) gevie =1 1 3T id gU TRt Iadael a7 1 99dd 73
T T THARN|
What is total internal reflection? State the essential conditions for the phenomenon

of total internal reflection to take place. Explain briefly with the help of a necessary
diagram, how the phenomenon of total internal reflection is used in optical fibres.
OR

State Huygen’s Principle. Using Huygen’s construction explain refraction of a

plane wave by a plane surface.

() T s G = frd goamed o) i @ Siel S ®, @ Tk R0 $RE
Y 3R U7 feE@d Tk dicedr Td ¥ H wanid 90° T Bl

(i) B & SgagewE o fEm fafa)

(1)  Draw a phasor diagram when a pure capacitor is connected to an alternating
source and show that there is a phase difference of 90° between the voltage
and current.

(1)  Write down the Faraday’s laws of electromagnetic induction.

AT
geTerd] U S e 27 Tu e w1 "eradr 9 fugid 9 wrifafy ey
What is A.C. generator? With the help of circuit diagram explain its principle and
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