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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. L & ToT A +g 3R —g sTowi & 9 wE foga fye e whawm fomm &
2 ¥ Trh g 9 2 g foya #1 fer dwm ferfts s 2 1
(@) qLE (b) %= (©) -qLE () -2 LE
An electric dipole consisting of charges +g and —q separated by a distance L is in

stable equilibrium in a uniform electric field 7. The electrostatic potential energy

of the dipole is:
(a) g LE (b) zero (c) —qLE (d) 29 LE

2. = ST T form 9o & gt & fau wiw ® W % ofeudn fomed S0 &1 A e
Y B2 1
(a) & FOf (b) rem i (c) drem oof (d) &0 99

For a glass prism, the angle of minimum deviation will be smallest for the light
of:

(a) red colour (b) blue colour (c) yellow colour (d) green colour

3. 0.5 eV HEweH & fordl wifcaes I8 W 1 eV 3R 2 eV Solisll & Wi HUNE 9
Fd Tl 3 A RN H eIfrman Heid YR Solagl i fas sl w1 iU
BT 1
(@) 1:2 () 1:1 () 1:3 d) 1:4
Photons of energies 1 eV and 2 eV are successively incident on a metallic surface

of work function 0.5 eV. The ratio of kinetic energy of most energetic
photoelectrons in the two cases will be:

(@) 1:2 () 1:1 () 1:3 d) 1:4

4. Toreht aea iy R § GaAifSia sTafes IR » &1 i I AfIhad &R &l YA ad
F Hehel B, W& 1
@ R=r (b) R>r @)R:% (d) R=0

A cell of internal resistance r connected across an external resistance R can
supply maximum current when

@ R=r (b) R>r @)R:% (d) R=0

5. fFEt uREE = ® R fag W faga-8 oK UR S #T STUd FEed 1
(a) SfIERaAT  (b) =TeIRdl (c) ufa (d) TTiaeiiern

Page | 2



In a current carrying conductor the ratio of electric field and the current density
at a point is called

(a) Resistivity (b) Conductivity (c) Resistance  (d) Mobility
. 0 A 9 eAfue aM wm- 1

(a) TE-gaHE UK HfagERE 9 S 2
(b) AE-FIHE T RIS W T

(c) FT=HE T AT-GIRF I S 2
(d) et & § ofadt T8 8@ @ Rl

Above curie temperature, a

(a) ferromagnetic material becomes diamagnetic
(b) ferromagnetic material becomes paramagnetic
(c) paramagnetic material becomes ferromagnetic
(d) paramagnetic material becomes diamagnetic

. Torwene e avit erfeqer o ot ® 1
(a) Tora-&= wfafda = @1 e 2l

(b) T=FTE & UfEfda & @ B T

(c) foga-em & uftads & = @1 2l

(d) I=h1a & 4 Iferd" T B @ R

Displacement current exists only when

(a) electric field is changing (b) magnetic field is changing

(c) electric field is not changing (d) magnetic field is not changing

. Tt s &t form @ fodt ©@ &9 A 9o fean T ® SRl thwdH feR@ SR
JEH & Th T F GU=R FERA T T8 SARM: 1
(o) Torelt wx@ @ & 7fa swam (b) Todt ga o @fq wam

(c) Teer @ (d) wffersr 9g # wifq swam

An electron is released from rest in a region of uniform electric and magnetic
fields acting parallel to each other. The electron will:

(2) move in a straight line (b) move in a circle
(c) remain stationary (d) move in helical path

. W AME (A< 10) Th TR F WY GfAd g T AR AM9F S99, o 1
(a) SUF ol wfd =feasta o 9fg e 2l
(b) SeF Foll ufd ferasita & e et B

Page | 3



10.

11.

12.

13.

(c) ¥ =T Ufd Ifoaei= | sz giadd T8I el
(d) FA ToF Folt T A T

When two nuclei (A < 10) fuse together to form a heavier nucleus, the

(a) binding energy per nucleon increases

(b) binding energy per nucleon decreases

(c) binding energy per nucleon does not change

(d) total binding energy decreases

= | foRet pon Wiy TrEie ¥ Je um wd 8-

(1) IEHETAF 3O d@eh] & TG H HR|

(b) A AT AMEH o TIATE & HN|

(c) I HifR faERo 3R Tyame oR g9 iR famdia et 7
(d) I Hifer e aEhi W HE off W w1 IR TE w U T

At equilibrium, in a p-n junction diode the net current is—

(a) due to diffusion of majority charge carrier

(b) due to drift of majority charge carrier

(c) zero as diffusion and drift currents are equal and opposite
(d) zero as no charge carrier cross the junction

Rt §-TRR & ofefareier § < ol &) fer g 2-

(a) S STA & D5 W (b) <TeH dve & di
(c) FASTHA U & Ik FW (d) = §vg |

In a n-type semiconductor, the donor energy level lies—

(a) at the centre of the energy gap  (b) just below the conduction band

(c) just above the valence band (d) in the conduction band

IC ey § ffa faga v e 8-

1 4n
(a) o (b) 4n (c) < ) e,

The electric flux emerging out form IC charge is

1 4r
(a) = (b) 4n (c) . @) €,

BTG WA % &R Higd §, el fafeed wen W seie[ ®i e Sl Hetated § 9

fepEeh STRATIIT Bidl &2

@ n ® © @ =

1
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14.

15.

16.

In Bohr's model of hydrogen atom, the total energy of the electron in nth discrete
orbit is proportional to

@ n ® © @ =
et weed! U (a.c.) 9RO H, S diced 3iR WAIfEd o RN E = E sin of 3T
Izlosin(mmg)%nww@uﬁwwﬁaﬁmwwﬁawéﬁn 1
@) E, L (b) zero (©) o () -1

In an a.c. circuit the applied voltage and flowing current are E = E  sinpt and I =
I, sin (ot + g ) respectively. What is the average power consumed in one cycle in

this circuit?

(a) E, I (b) zero (c) oo d) -1

fdor (15-18) =Y wu fau 7T ?: e Ifirme (A) 3T SET wRUT (R)| e fag
T WS (1), (b), () AR (d) # ¥ T s FFm

(1) A ¥R R 3H 9 2, 3R R, A 1 T =ARAT R

(b) A ¥R R SH 9 2, 3R R, A & W&l =aren &l 2l

() A ¥ 8, g R 319A 2

(d) A 3HF €, 3R R ot e 2l

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.

IfeReA (A) : T% <d Tafhcds ©F B T *1 W9 & fau sweaa o w1 SuEn

RG]
HIUT (R) : Tk < fafhcos fdl awg &1 omafdd, onat sfs am & fou
Fradel AUl w1 IYANT HIAT B 1

Assertion (A) : A dentist uses a concave mirror to examine a small cavity.

Reason (R) : A dentist uses a concave mirror so as to form a magnified,
virtual image of an object.

APTHIT (A) : FUITE & Soiishy GaSH | Yo G W e §HH B B
IUT (R) : U9 HaSH | STeY had T AF W T80 9 Tehdil 1
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17.

18.

19.

20.

Assertion (A) : In a series combination of capacitors, charge on each capacitor is

same.
Reason (R) : In such a combination, charge can not move only along one
route.
IR (A) : & Tt dR &l Higd @ @R WY 9% S 2
HIUT (R) : Hied ¥ IR § SR o1 9AE of HE Sl 2l 1
Assertion (A) : The bending of an insulated wire increases the resistance of
wire.
Reason (R) : The drift velocity of electrons in bent wire decreases.
ITIHRTT (A) : STTH FUN & a8 HIV W GHIVA § A AMHE Hi @S Gsl
IUT (R) : TRETY] 1 WUl eFTcHSE AT Hsid HR H hisd e 2 1

Assertion (A) : Large angle scattering of alpha particles led to the discovery of
atomic nucleus.

Reason (R) : Entire positive charge of atom is concentrated in the central core.

SECTION B

@ SR WE WA w fAfM W g TWH T > 0 K W p-VER R pUER &

ST B ol dUe ST@ WUl 31 Wl % Hecd 1 Iooid hIfeu| 2

Draw energy band diagrams of n-type and p-type semiconductors at temperature
T > 0 K, depicting the donor and acceptor energy levels. Mention the significance
of these levels.

OR
et p-n wf o Bl & a1 &1 =ren S

Discuss the formation of depletion layer in p-n junction diode.
I T faga-greea fafeor w3t gfaal @+ SRS W o wEfked wifsu)
Haaun & = Sy fafeu) 2

Arrange the following electromagnetic radiation in the ascending order of their

frequencies:
X-rays, microwaves, gamma rays, radiowaves

Write two uses of microwaves.
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21.

22.

23.

24.

25.

26.

(i) <19 1 &l & SI e w1 aRwmn fafey)
(ii) I TUAA ITA G 1.5 STYSHIF o Hid HT 941 g1 T9H A TS KT dehedl 51
25cm%l3ﬂéﬂaﬁqﬁw@mﬁﬁm 2
(i) Define the SI unit of power of a lens.
(if) A plano convex lens made of glass of refractive index 1.5. The radius of
curvature of the convex surface is 25 cm. Calculate the focal length of the lens.
i | dfed Sst & fag sa5es fewifer) 2
Derive expression for energy stored in a capacitor.

OR

12 cm 531 o161 T el 9 % g W 1.6 x 107C &1 STE THEHE €9 9 foara
21

(a) T & 3R

(b) Tl & Ik AL, TRt fag W forera-&3 == grm?
A spherical conductor of radius 12 cm has a charge of 1.6 x 107C distributed
uniformly on its surface. What is the electric field

(a) inside the sphere

(b) just outside the sphere

A & frem #1 e qwsse? 2
Explain the limitations of ohm's law?
TS TrIh I T URERT IRATAR 1 T aeR el g1 #3? 2
Bar magnet acts as an equivalent solenoid. How?
Ol &l /2 q g W Aigd & faw =1 wfdfae & @Esl § giads fhy iR Seed &
fore fosal o goi erfafies wade &1 S9Em %@ fman s @2 2
How total internal reflection is used to bend rays by 90° and 180° or to invert
image without changing its size in prisms?
el e (FUIF) H Een @ fafdu) oveds ERiw *1 go W s9d q

oy fafauq) 3

Draw Schematic diagram of a reflecting telescope (cassegrain). Write its two
advantages over refracting telescope.

OR
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27.

28.

71 & ferdt fg-fd wam o, &8 600 nm @ 3 %y w1 S fmeE T,
fafial & o= gerhT 0.8 mm ? @R o€ W i % a9 ¥ 1.6 m #1 W R W@ T 2

(i) fort =irer
(if) F= 3o ¥ (o) fR FfT &R (b) de Sfe &1 i wfifaa #ifsw

In a Young's double slit experiment using light of wavelength 600 nm, the slit

separation is 0.8 mm and the screen is kept 1.6 m from the plane of the slits.
Calculate:

(i) the fringe width

(i1) the distance of (a) third minimum and (b) fifth maximum from the central

maximum.
gufieg LCR 9RUS W TIH ac dleedl &I Yfqaren & fau sfvyeafa g &3 afqanen
& s o fafau) 3

Derive an expression for impedance of an a.c. circuit containing series LCR. Also
draw the impedance triangle.

OR
it STAR URUY &Y AGRA I TOAT H| TH Wihe & Q-FHRH &1 A Fahifan)

Calculate the frequency of series resonance circuit. Find out the formula of
Q-factor of this circuit.

Tt 3 § oo AT (WA ST S = d€) Y 9 d 872 3

How energy bands (conduction band and valance band) are formed in solids?

29, ad feya 1 foeda Yar W fag@ a9 & oy siw o i 3

30.

Derive an expression for electric field at a point on the equitorial line of an
electric dipole.

fodt ¥ <9I eae St Y I § Yared ¥R | it 3

(i1 - is)

C

y (i, + ;)

(i, + 1)1

D
E
/m/,/m/m,_| |_
10Q 0V
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Calculate the current in each branch of the network show in fig.

(i1 - is)

y (i, +ip)

(i, + 1)1

SECTION D (CASE STUDY)

31. foe@ o #1 e @ qF, T8 TWH W HIWO TS faww w0 F faw gEwm wn
S feren STar @1 S w1 Feid dieedr ®t Seatga fRa ST €1 (Aife U wH e
STt }1 SR URemTEEY PR 1 U2 S ®1) TEH! oAl ST P Iudil & gHig feerd
&5 SU-RYH q% gufad fean S @1 9l dicedl ®i eqmfad fear S @1 faao
SU-RYAl W T @ W R ¥ sv=fad & 240 V &1 Wl SMYfd FAR =’ ol

Erciile o

(i) TH TR e fagia W+ F=ar 2 1
(a) HFIE (b) TR
(c) = WO (d) -3

(ii) 98 A1 S fRd TEnR ¥ smafafda w2 1
(a) e (b) forga =ma
(c) emgfa (d) & «ff T

(iii) TEHHER R F forw gaien gl - 1
(a) ©Tei" Ea (b) TETE
(c) FR =i (d) FHa dre

(iv) Th TORR § qafgs fHselt ¥ 140 don f5das weet & 280 W € afx werfas
T 4A 9w 2, fgdias o un- 1
(@) 4A (b) 2A
(©) 6A d) 10A
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OR

fordl off TTAHIER 1 SR w@hd e € dieh-

(a) WoR TS ® HRU BN Sl ol @ H HH A ST g
(b) 3§ TR T

(c) T8 B IR o S

(d) e st aed

The large scale transmission and distribution of electrical energy over long
distance is done with the use of transformer. The voltage output of the generator
is stepped-up (so that current is reduced and consequently the I'R loss is cut
down). It is then transmitted over long distances to an area sub-station near the
consumers. There the voltage is stepped down. It is further stepped down at
distributing sub-stations and utility poles before a power supply of 240 V reaches

our home.
(1) A transformer works on the principle of : 1
(a) Converter (b) Inverter
(c) Mutual Induction (d) Self induction
(if) Quantity that remains unchanged in a transformer is 1
(a) voltage (b) current
(c) frequency (d) none of these
(111) The best material for the core of a transformer is 1
(a) stainless steel (b) mild steel
(c) hard steel (d) softiron
(iv) In a transformer, number of turns in the primary is 140 and that in

secondary is 280. If current in primary is 4A, then that in the secondary is 1

(a) 4A (b) 2A
(c) 6A (d) 10A
OR

The core of any transformer is laminated, so as to:
(a) reduce the energy loss due to eddy currents
(b) make it light weight

(c) make it robust and strong

(d) increase the secondary voltage

32. YWI-faga yue A 3@ facteror qea w1 yaifv fen o geemer feelt 521 & @iy o
fohdl § 39 YR STORR Ul © S U Sl USl el b Uhe hp HT S B RN
YRS ST o FaieH &1 fhet o1 § dag fovan S g 272
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fzHTET T Wequl qRvmg W Ugd foF Uk s@ied & Wl (ho/c) W Wag fwAr w0
TRl T 3T KO HI 9K H W k1 AW KA T YSF WA KT AW ¢ T HIEA
foe S Bid ® @R o qen geshia e & gr fasfia el e

(i) Trefafas & § o1 Jwren &t w0iF ggfd w1 9l 22 1
(a) TeRTI-Torg[d g (b) TR
(c) ST (d) o
(ii) HIEH & IR W ¥ RF G FHAA Teld 82 1
(a) HI HE @ TE S &1 (b) BIRA HT GaAT ho 4
Cc
(c) WeRTET T Tl o T (d) A fagd ST e €
(iii) T I H1 I FHAMA - 1
h
@ 2 v %
C Cc
hv
(c) N (d) zero
(iv) WIRMA-H THE (S FieH-3oeeE <o) | frafafed § 9 &9 wifam T @
Hehdl? 1
(a) /A TSl (b) Al =1 FE&
(c) 1 Fem @) (a) ¥ (b) A
OR

10" Hz aTafa =1 fafewo =1 & 6.62] § il 1 wen fHeifag
fean ™ h=6.62x10"]s

Photoelectric effect thus gave evidence to the strange fact that light in interaction
with matter behaved as if it was made of quanta or packets of energy, each of
energy hv. Is the light quantum of energy to be associated with a particle?
Einestein arrived at the important result that the light quantum can also be
associated with momentum (hv/c). This particle was later named photon. Each
photon moves with speed of light c. Photons are electrically neutral and are not
deflected by electric and magnetic fields.

(1) Which one among the following shows particle nature of light? 1
(a) Photoelectric effect (b) Interference
(c) Refraction (d) Polarization

(1f) Which of the following statement about photon is incorrect? 1

(a) photons exert no pressure (b) Momentum of photon is ho
C.
(c) Energy of photon is hv (d) Photons are electrically neutral
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33.

34.

(iif) The rest mass of photon is 1

ho hv
(@) — &) —=

c c
(©) % (d) zero

(iv) In a photon-particle collision (such as photon-electron collision), which of
the following may not be conserved? 1
(a) Total energy (b) No. of photons
(c) Total momentum (d) both (a) and (b)
OR

Calculate number of photons in 6.62 ] of radiation energy of frequency 10"
Hz.

Given h = 6.62 x 10™ Js.

SECTION E

MER-THeA YT 1 Hazareds Feuu HIf) oew &l & fae ¥ gu Yeoi &t
fafaw) gdivan 58+ ¢ w9+ fow g7 fafey) 5

Draw a Schematic arrangement of the Geiger-Marsden experiment. Write down
the observations of scattering of alpha-particle. What is distance of closest
approach and write down its formula.

OR
(i) g fode iR MfUHa Hefad 1 SIEI IHL SR WL HY? 3
(i) IR % FieHeR % fgdia ifeia &1 3-sivell gR1 Tasdiantor &9 o mn? 2
(1) With examples differentiate between nuclear fission and nuclear fusion?

(i) How De Broglie explains Bohr's second postulate of Quantistaion.

e el Teamiet =1 fost st fagia, wi=m 9 & fafy guemEy 5
Explain principle, construction and working of moving coil galvanometer by
drawing its diagram.

OR
T M Ja&d &9 H TEdeR fRE ¥/ 9% W @ ae 9d oeel & fau
AfeieRt A A

Derive expression for torque on a rectangular current loop in a uniform magnetic
field.
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35. (i) @Teda 39U & fau <o 7 o W §9 foa st 82 3
(ii)aﬁiﬂﬁcmﬂﬁﬁﬂ@%ﬁﬂ@lOcm@ﬂ?@%lgﬁﬁﬁaﬁw
Yehfa q TE aRekfaa shifera) 2

(i) Derive mirror formula for concave mirror when image formed is real?

(i) An object is placed at 10 cm in front of a concave mirror of radius of
curvature 15 cm. find the position, nature and magnification of the image.

OR
Tl oTEdd w87 fag e M2 B _HiTHe
—-u v R
V9 3T TMARR TR A W ST 9 ¥ foRe weAw 6 SR g < 5
What is refraction of light? Prove that B B % when refraction occurs
-u v

form denser to rarer medium at a convex spherical refracting surface.
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