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General Instructions :
Read the following instructions carefully and follow them :

(1)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

(viit)

(ix)

This question paper contains 33 questions. All questions are
compulsory.

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

In Section A — Questions no. 1 to 16 are Multiple Choice type questions.
Each question carries 1 mark.

In Section B - Questions no. 17 to 21 are Very Short Answer type
questions. Each question carries 2 marks.

In Section C - Questions no. 22 to 28 are Short Answer type questions.
Each question carries 3 marks.

In Section D — Questions no. 29 and 30 are case study based questions.
Each question carries 4 marks.

In Section E — Questions no. 31 to 33 are Long Answer type questions.
Each question carries 5§ marks.

There is no overall choice given in the question paper. However, an
internal choice has been provided in few questions in all the Sections
except Section A.

Use of calculators is not allowed.

You may use the following values of physical constants wherever
necessary :

c=3x10% m/s

h =6-63x 1034 Js
e=16x10"1C

Uo=4nx 107" T m A1

g, =8-854 x 10712 C2N-1 m2

1 -~ 9x10°Nm?C2
471:80

Mass of electron (m,) = 9-1 x 103! kg
Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1.673 x 10727 kg
Avogadro’s number = 6-023 x 10?3 per gram mole
Boltzmann constant = 1-38 x 10723 JK-!
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SECTION A

1. When a glass rod is rubbed with a silk cloth, it acquires a
positive charge of 4:8 x 10717 C. In the process, the number of
electrons and protons transferred are respectively :

(A) 0,300 (B) 0,225
(C) 150, 150 (D) 300,0

2. The emf and internal resistance of a cell are 3 V and 0-2 Q
respectively. It is connected to an external resistor of 5:8 Q.
The potential difference across the cell will be :
(A) 12V (B) 20V
(C) 29V (D) 32V

3. The magnetic field due to a current carrying circular coil at a
point far off on its axis at a distance ‘r’ from the centre of the

coil is proportional to :

A 1 B =
r r
1 1
0 i p) L
© ) 5

4. The magnetic field B within the solenoid of length L having N

turns and carrying current I will be :

(A) poNIL (B) “OTNI
NI

c) Hoo D NI

(C) = (D) g
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5. A circular loop of radius ‘a’ carries a current 3I through it.
Another concentric circular loop of radius 2a carrying a
current I is placed perpendicular to the first loop. The dipole
moment of the equivalent magnetic dipole for the system is :

(A) rwla2 (B) b5la
(C) 5nla2 (D) 7rla2

6. The magnetic flux ¢ (in Wb) through a closed loop of resistance
3-0 Q varies with time t (s) as ¢ = 6t + 3:0t + 5. The value of
the induced current in the loop att =1-0 sis :

(A) 150A (B) 30A
(C) 40A (D) 50A

7. The frequencies of ultraviolet rays, gamma-rays and
microwaves are vy, v, and Vg respectively. Then :

(A vy=vy=vq (B)  vi>vy>vg
(C) vg>vy>vg (D) vg>vy>vy

8. In the photoelectric effect, electrons are emitted from a given
metal surface when the incident radiation has a certain
minimum value of :

(A) frequency (B) intensity
(C) wavelength (D) angle of incidence

9. In Bohr model of a hydrogen atom, the increase in the angular
momentum of the electron, when it is excited from n = 1 to
n = 3 orbit, is :

A) 23 ® 2h
T T
© 3 @) B
T T
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10. A positively charged particle of mass m, moving with velocity v
is bombarded on a heavy nucleus of charge Ze. Its distance of
closest approach from the nucleus is proportional to :

V/
@ -2
sz
2
VvV
®)
(C) v2
2
o &
m

11. The effect on width of depletion layer and height of the
potential barrier of a p-n junction, when it is forward biased,
are respectively :

(A) decreases, decreases
(B) increases, increases
(C) decreases, increases

(D) 1increases, decreases

12. The doping of a semiconductor with donor impurity results
in :

(A) formation of a p-type semiconductor

(B) formation of a new energy level just above the filled
valence band

(C) decrease in the concentration of electrons

(D) formation of a new energy level just below the conduction
band

11-55(B) 9 P.T.O.
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Questions number 13 to 16 are Assertion (A) and Reason (R) type
questions. Two statements are given — one labelled Assertion (A) and
the other labelled Reason (R). Select the correct answer from the
codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of the Assertion (A).

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

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false and Reason (R) is also false.

13. Assertion (A): Work functions of different metals are
different.

Reason (R) : Metals differ in their conductivity.

14. Assertion (A): The capacitive reactance increases with the
increase of the frequency (o) of applied ac
voltage.

Reason (R) : The value of capacitive reactance (X) is oC.

15. Assertion (A): When current is passed through a spring, two
adjacent turns move towards each other.

Reason (R) : There is a force between any two adjacent
turns of a current carrying spring.

16. Assertion (A): Signals through an optical fibre can be
transmitted without any appreciable loss of
energy.

Reason (R) : An optical fibre works on the principle of total
internal reflection.

11-55(B) 11 P.T.O.
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SECTION B

17. Two identical cells, each of emf E and internal resistance r, are
connected in series with a resistor of 8 Q. A current of 1-5 A
flows in the circuit. When these cells are connected in parallel,
they send 1-0 A current through the same resistor. Calculate

the internal resistance, r and emf, E of the cell. 2

18. (a) Name the factors on which focal length of a lens depends.
How will a thin biconvex glass lens submerged in water

behave ? Give reason for your answer. 2

OR

(b) How will the fringe width be affected in a Young’s double
slit experiment with light of wavelength A if :

(1) the separation between the slits is reduced to half,
keeping the distance of the screen from the slits

constant ?

(11) the distance of the screen from the slits is reduced to
half, keeping the separation between the slits

constant ? 2

19. The power of the combination of two thin convex lenses L. and
Ly, kept coaxially in contact, is +10 D. If the focal length of L4
is four times that of Lo, find their focal lengths. 2

11-55(B) 13 P.T.O.
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20. Differentiate between mass defect and binding energy per

nucleon. The binding energy per nucleon is nearly constant in
the range 30 < A < 170. Why ? 2

21. What are the important considerations for choosing dopants

for silicon or germanium ? Justify your answer. 2

SECTION C

22. (a) Define the terms — ‘temperature coefficient of resistance’
and ‘electrical conductivity’ of a conductor. Why are
constantan and manganin used for making standard

resistances ? Explain. 3

OR

(b) Define ‘drift velocity’. Show that resistivity of the material
of a conductor is inversely proportional to the relaxation

time for the free electrons in the conductor. 3

23. Two parallel straight wires of lengths 15 m and 20 m carrying
currents 6:0 A and 8-0 A respectively in opposite directions, are
10 cm apart. Calculate the force on a 10 cm long section of the
second wire near its centre. Also mention the nature of the

force between these wires. 3

11-55(B) 15 P.T.O.
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24. A bulb and an inductor of reactance X;, are connected in series

with an ac source. How will the brightness of the bulb change
when :

(a) an iron rod is inserted in the inductor ?

(b) number of turns in the inductor is decreased ?
(c) a capacitor of capacitive reactance X¢ (= Xj,) is connected

in series with the inductor ? 3

25. What is meant by ‘displacement current’ ? Show that during
charging of a capacitor, displacement current is equal to
conduction current in the circuit. 3

26. Answer the following giving reasons : 3

(a) The speed of emitted electrons depends on the work
function of the photosensitive surface, for the incident
radiation of a given frequency.

(b) The stopping potential (V) increases linearly with the
frequency of incident radiation, for a given photosensitive

surface.

(c) The photoelectric current increases linearly with the
intensity of incident radiation, for a given surface.

27. Explain the origin of Lyman and Balmer series in the emission
spectrum of hydrogen atom. How are the maximum and the
minimum wavelength of lines in a series determined ? 3

28. Explain the formation of energy bands in solids and hence
define conduction band and valence band. 3

11-55(B) 17 P.T.O.
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SECTION D

Questions number 29 and 30 are case study based questions. Read the
following paragraphs and answer the questions that follow.

29. In a homogeneous medium, light travels along a straight line
path. But when a ray of light travels from one medium to
another, it deviates from its initial path. This bending of light
is called refraction of light. The extent to which a ray deviates
in medium 2 from its initial path in medium 1, is determined
by the refractive index of medium 2 with respect to medium 1.
The refractive index is also related to the ratio of speeds of
light in the two media.

The phenomenon of total internal reflection occurs when light
passes from a denser medium into a rarer medium and the
angle of incidence exceeds the critical angle for the given pair
of media.

(i) A ray of monochromatic light of wavelength A and
speed v travels from air into a glass slab. Inside the glass
slab, 1

(A) both A and v decrease
(B) both A and v increase
(C) Adecreases and v increases
(D) A increases and v decreases
(ii) (a) A ray of light travelling from air into a medium, is

incident on the interface at an angle of 45°. If the
ray deviates by 15° from its initial path, the

refractive index of the medium is : 1
(A) 2 B) 2
C) 22 (D) 3

OR

11-55(B) 19 P.T.O.
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(ii)

(iii)

(iv)

11-55(B)

(b) A point source of light is kept at the bottom of a
tank filled with a transparent liquid up to a height

H. If the radius of the circular patch on the surface

from which light can come out is % , the refractive
index of the liquid is close to : 1
(A) 13 (B) 15
Cc 17 (D) 20

In an optical fiber, the refractive indices of the core and
cladding are pu; and pg respectively. Then : 1

(A) 1y =py

(B) ny<my

(C) n, is slightly greater than n,
(D) n, is large compared to p,

Light of wavelength A travelling with speed c in air,

enters a medium of refractive index u. The frequency of

light in the medium is : 1
C
A) =
(A) "
ue
B) &
(B) X
© ©
c
D) -
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30. I3 fagd fggd & waM SR famdia fo=g STemll + q 3 — q 1 I
Bl 8 5 2a gl 1 gus giar 2 | et fgyga =1 9o 3ues fgya
et g fehen T wha & foret et seeh smaw i 21 st
o gUehd G ok ST B | A8 Ueh Higw TR § | GRE < gER
forelt foygar <ht fawm — q @ + o 1 AR B B | forg 1mewr & wRor &
<l wifd, fepeft forrg ot QU TTT Ty o =hmeor &t 31 fohy <11 @kl & |

STa Tt fgga =1 oI TohaWE fof[@ &9 § W@ 9@ |, dl 98 T
- HT IIWG AT 2§ | A7 da-omet fgya w Hffa e A
Tg T@AT & AR 39 WA H i okl ST & | I8l il e #

feufast St = &9 o wlfva 3 S g |
i) 5 foga fgga foret wopanm fog@ &9 o 39 yor oo & 6
foga et fora & & orgfew & & | I8 ITwE ST 1

(A) g 1 I AR FA-AT0

(B) g - I T qA-STE0I gl

(C) g TA-ATYO W e oA A&

(D) T Al 5 - 9 AR T & hig TA-ATL0

(i) <l forerd foya 2a gt | goshd aTel SAe™N + q AR — q § &
3 |1 39 foga & o1 W @ g x > a) W foua forelt forg
AN W HRG 9 F 7 | A smaw i gft 61 & T = fen

M, @ & & ST 1
F F

B 1 ®) 3
F F

(C) 1 (D) 3
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30. An electric dipole is a pair of equal and opposite point charges
+q and —q separated by a distance 2a. A dipole can be
characterised by dipole moment determined by its charge and
separation between the two charges. It is a vector quantity. By
convention the direction of a dipole is taken to be the direction
from — q to + q. Like fields due to a point charge, fields due to a
given dipole at a point can be found.

When a dipole is placed in a uniform external electric field, it
experiences a torque. This torque tends to rotate the dipole
and work is done in this process. This work is stored as the
potential energy of the system.

(i)  An electric dipole is kept in a uniform electric field such
that the dipole moment is not along the electric field. It
will experience : 1

(A) A net force and a torque
(B) A net force but no torque
(C) A torque but no net force

(D) neither a net force nor a torque

(i1) An electric dipole consists of charges + q and — q,
separated by distance 2a. The force acting on a point
charge placed at a distance x (>> a) on the axis of the
dipole is F. If the distance of the charge is doubled, the

force will become : 1
F F

(A) 16 (B) 3
F F

(C) 1 (D) 5
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(iii) < Taem @y foea fgga v v @1 fgga omept p 3,
Ush-GEY o TIFeed 39 TehR SHAREd @ foh 3ok RUMcHeh AT
Ut § | 38 SHeweT & ¢ fgya et w1 afmmr g

(A p (B) 2p
b
C) pJ2 (D) N

(iv) (&) fega smeet 3-0 x 10739 C-m =1 &g =77 2 x 104 NC!
% ot weremm faga &= o fod 8 | 39 19] gRT 31q9d
foReT ST AT ATUhaH TA-3TTEU 8

(A) 15 x 103* N-m
(B) 60 x 102 N-m
(C) 45 x 10°* N-m

(D) 60 x 103*N-m

HAYAT

(iv) (@) %3 foFd fggd gt 1 mm 9o & Q1 fog st
+2pC 3 - 2pC @SB | I 2 x 10° NC™'
ThEHH el & O @ TR 7 | 39 3ueh! TR dqed 6
T § AR 3T b FUid hUH T fohal T R
B
(A) 2x10719g
(B) 4x10710J
(C) 8x10719g
(D) 16x1071y
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(i11) Two identical small electric dipoles, each of dipole
—> .
moment p are arranged perpendicular to each other

such that their negative charges coincide. The magnitude

of the net dipole moment of the arrangement will be : 1
(A p (B) 2p
p
C 2 D) —
(C) pv2 (D) N

(iv) (a) A molecule with dipole moment 3-0 x 1073° C-m is
placed in a uniform electric field of 2 x 104 NC7L.
The maximum torque experienced by the molecule
1S : 1
(A) 15 x 1034 N-m
(B) 6'0x 10726 N-m
(C) 45 x10** N-m
(D) 60 x 10734 N-m

OR

(iv) (b) A electric dipole consists of two point charges
+ 2 pC and - 2 pC, separated by a distance 1 mm. It
is kept in a uniform electric field of 2 x 10° NCL.

The amount of work done in rotating it from its
position of stable to unstable equilibrium will be : 1

(A) 2x10710g
(B) 4x10710J
(C) 8x10710g
(D) 16x1071J
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31. (&) ()

(@)

11-55(B)

(i1)

(1)

(i1)

wies &

gTiaT C b Topelt W T sl Terell Sl gra favara v
Toh SAERG foham T 8 | el & foaifoa steh dfgaprsi
o 1= sl g I 3fan K fear w7 | fmfafaa alw
T TS BT 2

(1) =i shi eriear

(2) ufgenrsti @ st foga &=

(3) wuTe | Wierd ol

eleh TR0 H 379 IR hi ¥ HINT |

20 uF = et meanfia =1 30 V aeh 1afg fomam mam 3 |
39 % 30 uF o IMERE FumiE & Gaifad s &
2 | Oqeq f fufa 3 gQs guiia W A w1 e
I |

AYAT

fopell Toig 3™ Q & WU 3TaY | r gl W fea fepedt
fog W forgd fawa & fou = g Sife |

10 uC M — 5 uC & < forg maw foreht sy forgga &=
E=25 5 A=18x10°NC'm? 3, ® %
r

(=3 cm, 0) 3 (6 cm, 0) W TG 8 | 3@ e A
feoRdga o1l aiefad HT |
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SECTION E

31. (a) () A capacitor of capacitance C is charged to a potential
difference V by a battery. The battery is
disconnected and the separation between the plates

is halved. How will the following quantities be
affected ?

(1) Capacitance of the capacitor
(2) Electric field between the plates

(3) Energy stored in the capacitor

Justify your answer in each case.

(i1) A capacitor of 20 uF is charged to 30 V. It is then
connected to an wuncharged 30 uF capacitor.
Calculate the charges on each capacitor in

equilibrium. 5

OR

(b) () Obtain an expression for electric potential at a

distance r from a point charge Q.

(i1) Two point charges of 10 uC and — 5 uC are placed at
(=3 ecm, 0) and (6 cm, 0) in an external electric field

E = %, where A = 1-8 x 10° N C~! m2. Calculate the
r

electrostatic energy of the system. 5
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32. (%) ()

(i1)

(1)

(i1)

33. (%) @)

11-55(B)

(i1)

forel puecll % Ta-Whea Ug I giwar @fT | foRe
qieTfereRT, fEeh STTRY-#1e & &9Fa A, @ T L o
e ufa wehres @eTs WU K 9= n B, % T-Uiehcd &

o * [aN e
[TU STeh JTCd <hI[SU |

50 mH Sehca <hi Topell Ppusell § JaTfed g/ 20 ms H
10 A 9 9<ht I B A 3 | FUSAT H Heg Fad H
qitgd dftefera IR |

AYAT

foreft ac wifFs <hi wrRIfafy i gfeca saren Hifve | S
T Ui faar. 99 (emf) & drcfies 99 & fou =9
ITed i |

Th ac @d ¥ e et sofidg LCR wiwe, fSed
R=120Q,L=20Ha C = 32 uF &, sl FAC HI
JTEET § HIF AGRT IiehicTd HIT |

YehIST o Sholl-Hdg Gid o1 gId 3 ? Gfered =amean hifve
fop = & fopeft fgferlt s o wen-geg @l & fohelt J1a
I fohd TR U foRT ST B | 39 ST H HO 3R
fommsht sferton o fore srat o1 Seoi@ Fifs |

?13E§ fsm 60 cm a1 == o Toneht GE?TEH‘?idiT['i? 20 cm
o W R B | o e i o R B |
g Tldfseel Iediceh g STET JTHTET ?

HAAAT
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32. (a)

(b)

33. (a)

11-55(B)

(1)

(i1)

(1)

(ii)

(1)

(i1)

Define the term ‘self-inductance’ of a coil. Obtain an
expression for self-inductance of a solenoid of area
of cross-section A, length L and having n turns per

unit length.

The current flowing in a coil of inductance 50 mH is
reduced from 10 A to 0 in 20 ms. Calculate the
change in flux linked with the coil.

OR

Briefly explain the working of an ac generator.
Obtain the expression for the instantaneous value

of the emf induced in the generator.

Calculate the angular frequency at resonance of a
series LCR circuit with R = 12 Q, L = 2:0 H and

C = 32 uF, connected to an ac source.

What are coherent sources of light ? Briefly explain
how a pair of coherent sources are obtained in a
Young’s double-slit experiment. Mention the
conditions for constructive and destructive
interferences in this experiment.

An object is kept 20 cm from a convex mirror of
radius of curvature 60 cm. Find the position of the
image formed. Will the image be real or virtual ?

OR
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(i1)

I Aigd FAfIRad TeA1 o I G

(1) g [EASRA H, wgFehl W@l 1 ITAM
JgEIeh SR AR gHI & Mo § fopam Siar g |

(2) WY geHeet §, geTeh R AFehr gAl <l i
IehE R W Bidl & |

(3) wYFd YU gl e hid THI TISC T
% foTu gAR <=1 shl fedfd A6 W/ 7 8ot 398 59
g W FHT =R |

T B 6 m S U AR g 9 m SIS & ThH
HAL H Th-gHl © YUk W1 T 8 | Il TR qA1 et
TG ST & STene % Wi IR g Tehd! §, af R wmn
i 3 TF o BT TH-GEL I <@ T8I Hohd, FEY I AH H
AT € ST L Hohdl & ?
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(b)

11-55(B)

(1)

(ii)

Answer the following giving reasons :

(1) In modern microscopes, multicomponent lenses
are used for both the objective and the eyepiece.

(2) In a compound microscope, both the objective
and the eyepiece have small focal lengths.

(3)  When viewing through a compound microscope,
our eyes should be positioned not on the
eyepiece, but a short distance away from it for
best viewing.

Two students are separated by a 6 m partition wall
in a room 9 m high. If both light and sound waves
can bend around obstacles, how is it that the
students are unable to see each other, though they
can talk easily ?
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