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General Instruction:

1. There are 35 questions in all.

P NS E WD

10.

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 choices in such
questions

Use of calculator is not permitted.
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SECTION A

1. 399H faga & o feorg =i faeg feua o9 o= @bl T~ 1

(a) I & T FA-S0T T (b) ¢ TA-3Ml g I LN
(c) B & HIE 9 SR wA-amey  (d) A A FE A AR A A FE o

An electric dipole placed in a non-uniform electric field can experience

(a) a force but not a torque (b) atorque but not a force
(c) always a force and a torque (d) neither a force nor a torque

. A% fordt 9= g3 @ o Al 2 foRd Geed I 2, @ 98 g feed feren W
Tepa © T 1

(1) T T3 ¥ HE A TON IS Tl T

(b) T8 T o R THHTH faga-&F foemm 2

(€) T8 < & fR & fog ¥ W fog a faga fava faafa w2
(d) T8 & R e Iufeer T

If the net electric flux through a closed surface is zero, then we can infer—

(a) no net charge is enclosed by the surface.

(b) uniform electric field exists within the surface.

(c) electric potential varies from point to point inside the surface.
(d) charge is present inside the surface.

~

. Torddt Sga ek &1 e @iy w fRw@ie 1 qeen fem frefafed & o frmes weem
¥ wefud 872 1
(a) St (b) s (c) Ham (d) Sott 9 STE <A

Kirchoff’s first rule at a junction in an electrical network, deals with conservation
of:

(a) energy (b) charge
(c) momentum (d) both energy and charge
. fordlt urg o qR o wiew & 99 o gig 89 W gig BH 1 A SR B 1
(1) G SRz T H SR g (b) Tt e o =+ g
(c) WA e vl ® gfg e (d) THRH % FHEE | gfg

The resistance of a metal wire increases with increasing temperature on account
of

(a) decrease in free electron density (b) decrease in relaxation time
(c) increase in mean free paths (d) increase in the mass of electron
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. Tt urrErEt ueedt & gt fgya enyel frefafeg o 9 feg w R 72w @

1

(1) FUselt ° U H FE@ (b) FUS FT STIRY-HIC HT &TFA

(c) FUsell H yafed o (d) Foeet d WU w1 g

The magnetic dipole moment of a current carrying coil does not depend upon

(a) number of turns of the coil (b) cross-sectional area of the coil

(c) current flowing in the coil (d) material of the turns of the coil

. Tt Tl &1 faden emar ® 9fg fefafed o 9 fFast 9fg w3 ®1 1 adt 22

1

(a) TRTRT I qOREA (b) AfTETIF A1 =AW

(c) AfTehT T TS (d) TR T HIHE g

The resolving power of a telescope can be increased by increasing

(a) wavelength of light (b) diameter of objective

(c) length of the tube (d) focal length of eyepiece

. IR 1.47 % HiA T T FE SHAAA oF R 59 H ga1 B 9 A9 gy @
ST @ 3R i< HI HOAA Ufeeht Hi Afq FOER B T TH T HT SUEGIE - 1
(a) 1.47 (b) 1.62 (c) 1.33 (d) 1.51

A biconvex lens of glass having refractive index 1.47 is immersed in a liquid. It
becomes invisible and behaves as a plane glass plate. The refractive index of the
liquid is

(a) 1.47 (b) 1.62 (c) 1.33 (d) 1.51

. J fafe= wehe-grat gt M, SR M, W Sufad WeRr &1 eEfd (v) o ower e
fawa (v,) =1 foeror wr@ o g9t oTgeR €1 379 @ Sifush SrEiTed ard 7wl 1 Tedn

HifaT| 1
V, 4 /M1 /M2
0 %
(@) M, (b) M,
(c) M, 3R M, i (d) HE off T&
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10.

11.

The variation of slopping potential (V) with the frequency (v) of the light
incident on two different photosensitive surfaces M, an M, is shown in figure.
Identify the surface which has greater values of the work function.

V, 4
M, M,

»
»
v

0
@ M, ) M,
(c) both M, and M, (d) none of these
. URA wiEa ¥ gfs fRe weR fRE pon W eEie o6 'l WX ow WigR sl g
H T2 1
(a) T @ (b) T T
(c) HIE I<A T 3T (d) T T HT THhd

How does an increase in doping concentration affect the width of depletion layer
of a p-n junction diode?

(a) decreases (b) increases
(c) no change take place (d) can’tsay
EIHIE AIEd o AR Frefafad § ° SiA-91 wed T8 T2l 872 1

(a) TorE TRum] o iR SHeRT SRS T @reft 2

(b) T & =R 3R oM $7 N HERA Feldl 9¢1 o 999 § TR FW 2
(c) TRETY] T ATHIIT FTHAE qA SHT Fed ¥AEY SHok o W Fifsd eIal 2|
(d) 38 TIEA N WAV o TAIE hl €fyq foRan T

Which of the following statements is not correct according to Rutherford model?

(a2) Most of space inside an atom is empty.

(b) The electrons revolve around the nucleus under the influence of coulomb
force acting on them.

(c) Most part of the mass of the atom and its positive charge are concentrated at
its centre.

(d) the stability of atom was established by the model.

T el 5 W YRS W AT e €| BRI ¢ o g UM W e = o § T @

® B 3 SolagEl i Tfd 9§ Hefd greehig sl 2 1
(a) evr (b) eor (c) ev (d) dnrle
2 v
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12.

13.

14.

Two electrons of charge e each move in the same circular path of radius r with a
constant speed v each. The magnetic moment associated with motion of these
electrons is

(a) evr (b) ezr (c) ev (d) 4nj}r3e

TESISH T o TWH] TeH i qeH it feem gt 8- 1
(a) 3o & § (b) T &

(c) 3% & ¥ (d) 3Te: ST AR Ae: 397 & o

Paschen series of atomic spectrum of hydrogen gas lies in:
(a) Infrared region

(b) Ultraviolet region
(c) Visible region

(d) Partly in utlraviolet and partly in visible region
Sy (Fafere) o feM o oA o &9 ST B9 ol foRd geeE ol € 1
(a) X-fereof (b) TS TRzt (c) e fReol  (d) T a@

Electromagnetic wave used as diagnostic tool in medicine are

(a) X-rays (b) ultraviolet rays

(¢) infra red radiation (d) ultrosonic waves

fordl oToamell STAEER w1 fHH 12 W oF 9T dod 1 HAIfSd i W 24 'V AT STa

21 R ur =1 "7 2 1
1

(@) ﬁA b) V2 A ©) 2A d 242 A

The output of a step-down transformer is measured to 24 V when connected to a
12 W light bulb. The peak value of the current is

(a) %A b) 2 A ) 2A d 242 A

fdor (15-18) =Y wu fau T ?: e Ifirwe (A) 3T SEU wRUT (R)| e fag
T AT (a), (b), (o) AN () ¥ A WE 3T Ffm)

(1) A ¥R R SH 9T 2, 3R R, A &1 Tl = R

(b) A ¥R R 3H 9 2, 3R R, A ! Tl =aren &l 2l

() A ¥ 8, g R 319A 2

(d) A 28 7, R R o e/ B
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15.

16.

17.

18.

Directions (15-18): Two statements are given one labelled Assertion (A) and
other labelled Reason (R). Select the correct answer from codes (a), (b), (c¢) and
(d) given below:

(2) Both A and R are true and R is correct explanation of A.

(b) Both A and R are true and R is not the correct explanation of A.
(c) A is true but R is false.

(d) Ais false and R is also false.

TR (A)

< XUT (R)

Assertion (A) :

Reason (R)

ITHHRAT (A)
Ul (R)

Assertion (A) :
Reason (R)
TR IT (A)

< XUT (R)

Assertion (A) :
Reason (R)

ITHHRAT (A)

0T (R)

Assertion (A) :

Reason (R)

: urgell o fau uf@y a9 e ueHe iR endwrel W feg

U Bl 2

cugell W MW dRw RUERW e ® waieh ordwucmhl W 3

ORI B B 1

The temperature coefficient of resistance is positive for metals
and negative for semiconductors.

: The charge carriers in metals are negatively charged whereas in

semiconductors they are positively charged.

: Wehed hed did ¥ oH B 2l
: Y gfay o 9) | 9RA ¥ stfies B 2 1

Inductance coil are made of copper.

: Induced current is more in wire having less resistance.
: 3TCHI U H AR ¥ Fihead O WM A% o TR § Afues

Bt 2

: ASEd TRAY] AW STHT U ki MR wI WA W TG R

3Tt <& <l 1
Distance of closest approach of alpha particle to the nucleus is
always greater than the size of the nucleus.

: Strong nuclear repulsion does not allow alpha particle to reach

the surface of nucleus.

: 1 Srell gt forddt off gam 1 Su-gam won o fau wew W

2

:af% 9 feer € A S ol WU 3 9% % FoANM oh ShHIUT

Bl 2 1

The de-Broglie wavelength equation has significance for any
microscopic or submicroscopic particles.

: The de-Broglie wavelength is inversely proportional to the mass

of the object if velocity is constant.
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19.

20.

21.

22.

23.

24.

SECTION B

frafafe foaga Jramm T § 9 (o) = ®eed 9o (b)) FF S e €2
T I M A ¥ YAE 1 TH Swm fafe) 2
ST TG, Gam a, y-feRvel iR X-feRo

Which of the following electromagnetic waves has (2) minimum wavelength (b)

minimum frequency? Write one use of each of these two waves.
Infrared waves, microwaves, y-rays and X-rays.

et fomr &l 60 co TohaT 5591 o6 3Tade JUW o W 20 cm 30 W @ T BT
e wfdfem 1 ghfa R frafd s Fifew) 2
An object is kept 20 cm in front of a concave mirror of radius of curvature 60 cm.
Find the nature and position of the image formed.
OR

£ HE T w1 O AEN A9 £, W g (f > f) o fRE OER o e oh o
Teeh § T T B £, SN f, % R H 39 HAem Ht e oiR wpfa freifa i

A converging lens of focal length f, is placed coaxially in contact with a diverging

lens of focal length f, (f, > f,). Determine the power and nature of the combination
in terms of f, and f,.

ot p-n @ e o fow o= ‘gl WS fava g’ e S

v fort p-n Wi w1 sl aem w W € @ 2
(a) BE TR T ASE, Tq

(b) T WIR 1 A R YRR genfad B 2

Explain the terms ‘depletion layer” and ‘potential barrier” in a p-n junction diode.
How are the (a) width of depletion layer and (b) nature of potential barrier
affected when the p-n junction is forward biased?

forg & Y@l e B 82 foRelt foig emew +Q I —Q & forw 37 i 1 Wit 2
What are electric field lines? Draw these for a point charges +Q and —-Q.
GHT Sid 0 B €7 § GHE dod GHT Sid o &9 H % bl e i ? 2

What are coherent sources? Why two identical bulbs do not act as coherent
sources?

el FUeet & WAha i aRkam fafey) et faand fafam) 2
Define self-inductance of a coil? Write its dimensions.
OR
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25.

26.

27.

28.

29.

fordl geamertt ¥ (a.c.) ¥4, V = 40 sin (1000f + 1/3) diee o @1 90 | Hi5 W
L=04H, 9fa C =10 uF 3R Fdes R = 400 Q FAifsa ¢1 ufepferd wifs:

(a) afae s gfqane, den

(b) 9T T =T T

An inductor L = 0.4 H, a capacitor C = 10 uF and a resistor R = 400 Q are
connected in series to an ac source V = 40 sin (1000f + nt/3) volt. Calculate the

(2) impedance of the circuit and
(b) peak value of current

3 T B2, fo T S e F aen o e e a5 a2 fee
eI THTAF JEFE &7 § &5 o AR W S €1 FdE 50T § e & ok
et § BN oI FURROT H STRE EiE Y SR1s 2
Two identical bars, one of paramagnetic material and other of diamagnetic
material are kept in a uniform external magnetic field parallel to it. Draw a
diagrammatically the modifications in the magnetic field pattern in each case.

SECTION C

T S MG *I fomdt geamed om0 (a.c.) Sd @ Sel Sl © df Tk ={0 31R@ aHEY
iR 7% fam@ne fF sieed we ¥W | FHerw 90° F 2 3
Draw a phasor diagram when a pure capacitor is connected to an alternating

(a.c.) source and show that there is a phase difference of 90° between the voltage
and current.

o el UMM Ht uR guifed wd fave gmfear o 9Renfya wifsw) Th armd 6
Afeeh QTR FY S ST THhAT 87 3

Define current sensitivity and voltage sensitivity of a moving coil galvanometer.

How can a galvanometer be made more sensitive.

smufaa fertor &1 fafsy= smafaal o fau dfege fawa dan wwmn for@ u® o &9
serg 1 famst wifs) 3

Discuss the variation of photoelectric current with collector plate potential for
different frequency of incident radiation.

< FHA-Hag Sdl g fhdl ge=s fag o dureh qen ol safqeon o fag we=r ¢
F 3 FAEm? o w9 9w ] 3
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30.

31.

Derive mathematically the conditions for constructive and destructive
interference at an arbitrary point due to coherent sources in terms of phase

difference ¢.
OR
o TR A F ST @ 5Nl et

Derive lens maker formula using a convex lens.

T o9 URAeRT & HRO IRAferR % it iR ufEferrt & 4 fog W g &
& fau etfreafaa g =1 3
Obtain an expression for magnetic field due to a long solenoid at a point inside
the solenoid and on the axis of solenoid.

OR

T B g% EH gehid ool 15 T %, 022 T o T THUAH Gahid &7

SR @ 2l

(1) T 98I I AU fhadl wE HAM AR AT ok HI GakiE &7 6 (§) deed, (i)
formdir foom & fEq o & fere AT 2

() Teafa (i) T (ii) § ook W fohe 5@ el g @2

A bar magnet of magnetic moment 1.5 JT" lies aligned with the direction of a

uniform magnetic field of 0.22 T.

(2) What is the amount of work required by an external torque to turn the
magnet so as to align its magnetic moment: (i) normal to the field direction,
(if) opposite to the field direction?

(b) What is the torque on the magnet in case (i) and (ii)?

SECTION D

wifaer fagm: wiftw faga &l g w1 g R faga emaw &1 foin 21 &9 gfafa
Wifaw fogd e € 99 TAR g@ T H Tfed H HH Y 9 S @ d §
oI B S #1 Tenia faselt wifaw faselt w1 % wfaenel 9 @1 W) =ge,
W SR TR e B HOT W S B 1 g2 IR Ui et Tifyes o @)
T A% & SRR =R R yAd &) Wi 3w 99 a1 @ W9 % gag ThH-gE Y
TrEdt ¥ R TedRE TE 9 W gE o W 9 S 2

(i) HH-T1 THY] FH01 Wfask A& 9 F AU TF Ta ¥ T 9de | I 2?2 1

(a) SeAHRZA (b) Wi
(c) =g (d) ST |
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(ii) i foe@ =0 22 1
(a) ot <t us feom o @@t 21
(b) Totelt St AR fen aeerdt €
(c) forslt o%g =1 Uas W faga s1mem
(d) faselt St g § O S )
(i) V9 Th @R DS i IIEH HTS & The o TE oA Wl €, @ &R 38 1
(1) FFIS & THS i MHT Hdl 2|
(b) HFS o THS HI 6D g 2
() TSI o THS H1 7 o Aha IR T & wfahita w2
(d) SWew ° ¥ &g

(iv) Frefafea & @ =7 @it faga &1 SR 22

(a) TR fhex (b) TIRIERITIRR
(c) @R X (d) TR F |+
OR
frefafaa § @ ®F i form w1 ssm 82 1

(1) TF YW dcd o fog forsrel!

(b) 379k =R H Tk fosielt &1 Hiche
(c) okl Te Tyek W o faweh! g2 2
(d) ST | § &g T

Static Electricity: Static electricity is build up of an electrical charge on the surface
of an object. We see static electricity everyday. When our dry hair are dressed
with a plastic comb, hairs get charged. Lightning is a powerful form of static
electricity. Atoms are made up of tiny particles called neutrons, protons and
electrons. The neutrons and protons together form the nucleus. The electrons
revolve around the outside of the nucleus. A static charge is formed when two
surface are rubbed against each other and the electrons move from one object to
another.

(1) Which atomic particle move from one surface to another in order to form

static charge? 1
(a) Electrons (b) Protons
(c) Neutrons (d) All of the above

(if) What is static electricity?
(a) Electricity that flows in one direction 1
(b) Electricity that constantly changes direction
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(c) An electric charge on the surface of an object
(d) Electricity that is sent over the air
(1if) When a charged rod is brought near a neutral paper piece, then charged
rod 1
(a) Attracts the paper piece
(b) Repels the paper piece
(c) Neither attract nor repel the paper piece
(d) None of the above
(1v) Which of the following is the practical application for static electricity? 1

(a) Air filters (b) Photocopier
(c) Laser printers (d) All of the above
OR

Which of the following is an example of static electricity?
(a) Electricity for a light bulb

(b) An electric socket in your home

(c) Your pants sticking to your legs

(d) None of the above

32, Y5 &9 o fafasi iR sEifeEe o9 ernferms 21 U9 SHemel o, "anea dg @R
eSS W Sl AU g e fRan wman @, fo9 g S siaue o w9 | W
Sl €1 T8 Sl el faferhia o fo St @ @i e €1 T = 0 K W i AW
sefaTers foret fagatelt &1 9ifd SHeRR F3a1 €1 T@ qdE e & @ feh R 3=
qul W F IHH SAfd B FA §T ¥ =M ds H wged € W9 R gs
e W IS SUgE oG oTcded Wl W S| e Wi wia fHferm o faerd St @
Al SHH! =rethdl B g A1 Ifg 8 S

(i) FW & qEA W I AT H o[ a1 B H G& et 2 1
(a) ST (b) A
(c) T EHME (d) 31
(i) TIAE Fg7 T Teh TH=Terh Sl Fiaieehd: 1
(a) =t @ (b) et @
(c) ¥ o1 9% Tehdl € (d) S € =l 7
(iti) TEFRE BT p-UhR H1 IR SN H hH-H STAfsE SUI el & Tehar? 1
(a) P (b) In
(c) B d) Al
(iv) TF n-YhR o Aefed W g A& fHa ear 821
OR
arafasgon fohd wed €72 1
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Silicon and Germanium in pure form are intrinsic semiconductor. In such semi-
conductors, valence band and conduction band are separated by energy gap
known as forbidden energy gap. This energy gap is larger for silicon than for
germanium. An intrinsic semiconductor will behave like an insulator at T = 0 K.
It is the thermal energy at higher temperature which excites some electrons from
the valence band to the conduction band. When a small amount say, a few parts
per million of suitable impurity is added to the pure semiconductors, the
conductivity of the semiconductor is increased manifold.

(1) In intrinsic semiconductor at room temperature the number of electrons

and holes are 1
(a) equal (b) zero
(c) unequal (d) infinite

(if) With the increase of temperature, the resistivity of a semiconductor 1
(a) decreases (b) increases

(c) may increase or decrease (d) does not change
(iif) Which dopant cannot be used to make germanium (Ge) a p-type

semiconductor? 1
(a) P (b) In
(c) B (d) Al
(1v) What is the net charge on n-type semiconductor? 1
OR
What is doping?

SECTION E

33. TEE o fagra &l fafau) TRTE = $1 3T Hd U Rl THdad 9% & gHad
I8 § S9edd qHesUl 5
State Huygen'’s Principle. Using Huygen’s construction explain refraction of a
plane wave by a plane surface.

OR

YHTYT oT9add & ©7 U ﬂ+ﬁ:% F 9 I MAHRR 3edsh Tdg W
—Uu 0

YA fotel § 9eA HieAH H1 AN Bl 2

What is refraction of light? Prove that L ] =% when refraction occurs
-u v

from rarer to denser medium at a convex spherical refracting surface.
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34.

35

forelt Ot o1 oTiafer gfade =1 81 87 98 foh el W R o 22
Uy RE 1 el 9 Tl 9a o Adies gfauy &l Ayl e =t fafa 1 9o

EAIELY 5

What is internal resistance of a cell? On what factors does it depends?

With the help of a circuit diagram, describe the method of determination of
internal resistance of a cell.

OR
uare a1 TR wed 27 THeh fau sifweafe o i) srvere o iR wfashierdr § s
TeY 7?2

What is drift velocity? Derive expression for it? What is the relation between drift
velocity and mobility?

TESS W] &1 Fell o faQ s W il e TWHM] o faw Fel &R IRE
SFISY, qT 9ok Waed § fafa=1 Sfvrei 1 Sy SeiET 5

Derive expression for total energy of hydrogen atom. Draw the energy level

diagram for hydrogen atom and show the different transitions in its spectrum.
OR

feanifaea @@ #0182 IR % U] WS i STANT i, BIZSISH UCHIT] hi pofl el
¥ ufehdl #Xd BT ol &1 B & foau =aee o= sifgu 992 y=a b & fou
g7 fa@sig = 0° 3o = 180° & oAU AF waw=u)

What is Radioactivity? Using Bohr's atomic model derive expression for the

radius of nth orbit of revolving electron in a hydrogen atom. Write the formula of
impact parameter b and find the values for 6 = 0° and 6 = 180°.
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