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General Instructions :

1)
(i)

§229)

(iv)

(v)

55(B)

All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B,
Section C, Section D and Section E.

Section A contains five questions of one 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.

There is no overall choice. However, an internal choice has been
provided in one question of two 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.

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

c=3x10% m/s

h=6-63x 10734 Js
e=16x10"19C

Mo =41t x 107" Tm A~

g, =8-854 x 10712 C2N"tm~

1

=9x 109N m2 C2
47580

m,=9-1x 1073 kg

Mass of neutron = 1-675 x 10727 kg

Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK1
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wus A
SECTION A

S9 hiy a&g TRH! A o o HEI Bihd T @ @, Al 3G
Sifcifsres gl s=m ?

Where is the image of an object held at the principal focus of a
concave lens formed ?

foreht T & T & fotu aiger 6t sTavgehd guiF aTel Th HR
%! fafau |

Write one factor which justifies the need of modulation for
transmission of a signal.

e Tk e 3T Teh UeHI-ShUT Sl hl Teh &l caleh [&a9d (V) ¥ id
feRarT STT, o 378 TFeg ¢ Sl qUTeEt <l IUTd T BT 2

What is the ratio of the de Broglie wavelengths associated with
a proton and an o-particle when they are accelerated by the
same accelerating potential (V) ?

TISEIoF TTY] i TR el ol INUINd & & T aR
Hfrea fafy |

State Bohr’s postulate for defining stable orbits in a hydrogen
atom.

fom fopelt @@ & pn @iy sEIE W, p-gF @ f©g () n-aF |
forafea =it &1 & 2

In an unbiased p-n junction diode, why do holes from p-region
diffuse to n-region ?



Qg o
SECTION B

6. o H q forg HAM@, q, =15x10°°CAAM q, =-3x107°C,
aﬁaﬁ@wgm 60 cm @ | 3TE q2ﬁfﬁ:ﬁ3ﬂ§$ﬁ%6ﬁ€[a€@
Fma <hifre. fom W forgq fava 3= g | 2
Two point charges, q; = 15 x 108 C and Qe =—3x 1078 C, are
separated by a distance of 60 cm in air. Find at what distance

from the charge q, between the two charges, would the electric

potential be zero.

7. ToHl =@ § ‘oarg o ug Wi uRwmwn &S | foRet g
YiqUEehdl d19 o 9 © F] dgdl & ? TS hIfY | 2

Define the term ‘drift velocity’ in a conductor. Why does

resistivity of a metal increase with temperature ? Explain.

8. Ueh TSN UIH (T[4) & Teh fOR a0 1 vafed &1 W 3 | 36 a9
UHEHH Trh & B # wan R | fg fife R uiw w e
I S T HAE T = m x B AT R, & m 9 b
JEThIT AT B | 2
HAAAT
=l HUST! Ted-Hie shi SHRIfafY i = i | 2

A rectangular loop carrying a steady current I is placed in a

_)
uniform magnetic field B . Prove that the torque T acting on
_)
the loop is given by T° = m x B , where m is the magnetic

moment of the loop.

OR

Explain the working of a moving coil galvanometer.
55(B) 5 P.T.O.
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11.
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guEEITHeh dT GAWIER & = "e hifv | Ycdsh TRfe T Teh
3aTE Y |

Distinguish between isotopes and isobars. Give one example

for each of the species.

U SN T sl qREeT o T STewae wd faRau | =k
qedd 6 feufd o areem & SfuedTes 3R i< (critical) AT
I o o= Frey fafe |

Write the necessary conditions for the phenomenon of total
internal reflection to take place. Write the relation between

the critical angle of incidence and the refractive index of the
medium for internal reflection.

@ us ¥
SECTION C

fopell forg TR & R0 Teh TMRH I8 H ToRA el Igd FAe™
—4n x 10> Nm%C 2 | 78 & 753 Mo 7 St B
10-0 cm 7 3R forg o7re 36eh g W 9@ 2 | () 39 forg oo 1
A qitekletd I | (i) Afe Teeta gs3 K Brsam o g s fean
ST, @ 39 I3 © TohaHT Tt AT ? 379 IR hl gfee iU |

A point charge causes an electric flux of — 4n x 102 Nm%C to
pass through a spherical Gaussian surface of 10-0 cm radius
centred on the charge. (i) Calculate the value of the point
charge. (i) If the radius of the Gaussian surface were doubled,

how much flux would pass through the surface ? Justify your
answer.



12. UfFrER o1 ufgefi fem fofee | 59 fem & 3w & e Hitft s
Al forEd, gETe] AR § 39 r gl W grechid &7 % 1Y Sases T
i | 3

State Ampere’s circuital law. Use this law to obtain the
expression for the magnetic field due to a straight infinite
current carrying wire at a distance r from it.

13. (a) UoH-foROl ST 3I9d Bl & ?
(b) TRIREd T &1 AR THER TR Th IFANT fafaT
(i) gEuaai
(i) 3TeReq fertol 3

(a) How are X-rays produced ?

(b) Write one use and the frequency range of each of the
following :
(i) Microwaves

(i1) Infra-red rays

14. SRt 6 VIS Icasie foma Jads & &9 0 s fagm
$ e fifve | e TS & g yada ene g f g
AT | 3

HAYAT

Ul 7T fosesrt & sra.wy fagra 1 fofen | wase Fifs 6 o8 5d
% T 2 | 3

Explain the working principle of a transistor amplifier in

common emitter configuration. Define the term current
amplification factor of a transistor.

OR

State the underlying principle of a full wave rectifier. Explain

how it works.

55(B) 7 P.T.O.
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16.

17.

55(B)

500 pF =it & @enfe s 100 V & 9 & 3mafa foran mn 2 |
(a) 38 99 § Afad TOR-STa o1 &1 9iehe HiNT | (b) I 38
Ui @ 9 9 Fem W TRt o1 FmEfda 500 pF emiar &+
qgiiE ¥ Sie fon smu, ot 56 feem 1 @fud ferdga e @
giehetd il |

A 500 pF capacitor is charged by a 100 V battery. (a) Calculate
the electrostatic energy stored by it. (b) When the capacitor is
disconnected from the battery and connected to another
uncharged 500 pF capacitor, calculate the electrostatic energy
stored by the system.

Agfad T 3R THdA gfad S § g hifve | Igfad Jehmr al
Yesieh HIEAHT o s bl HHT W AU 8 | 3H Id T Sei@ ity
o WEfdd 9T 9ol 9 d gEdd gfad o § afafda @dt | s
TR0 § AT hivT o foI saees fofiay |

Distinguish between unpolarized light and plane polarized
light. An unpolarized light is incident on the boundary
between two transparent media. State the condition when the
reflected wave is totally plane polarized. Write the expression
for the angle of incidence in this case.

T ggHeell I go § HYFd &Gl i 3T =1 H &l gl Sl
3 ? Tortlt Tgad gewesll o AHgwae 3 AFeh ol ®Ihd Al A
1:0 cm 3T 2:0 cm & | 9 AfqH Jdfors 3=d 9 9d1 8, df 3Heh!
@Y GHAT 250 7 | 39 GYFA HEHG( ohl AR hl ARG h
iRt ST |

Why is a compound microscope preferred over a simple
microscope ? A compound microscope with an objective of focal
length 1:0 cm and an eyepiece of focal length 2:0 cm has the
magnifying power of 250, when the final image is formed at
infinity. Calculate the length of the tube of the compound
microscope.
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ATSFAILH o Y i o o (79:3Y) Tagra o1 Iecr@ HIT | T
I for 59T ITATT SR Ul bl cafiid v H 58 fomar SiaT 3 |
$EH Th HEqUl 39N fRaT |

State the underlying principle of a cyclotron. Explain how it
works to accelerate the charged particles. Write its one
important use.

Yy 4 =are $hifse ok
(a) Toet p-n @fYr SRS § Uier fava 8 309 BiaT 2;

(b) BE &7 H FIEE W T UNE USAl & 99 98 (i) SRR
TG B, 3N (1i) vraiefes safia 8 |

Explain briefly how
(a) a barrier potential is formed in a p-n junction diode;

(b) the width of the depletion region is affected when it is
(1) forward biased, and (ii) reverse biased.

T fU T SRET-gUTE I8 1 B Bad 25 eV R | 96 39 58 W
v TR I ThIY 9T 8, Al 41 eV o HEsh [oHd ohl STIIIF Hleh
JcqNId JehTRI-3AdgI @l JU: Ush [l AT & | 39 YR hi

v TG & HH 1 Thei I |

The work function for a given photosensitive surface is 2-5 eV.

When a light of frequency v falls on this surface, the emitted
photoelectrons are completely stopped by applying a retarding
potential of 4-1 eV. Estimate the value of the frequency v of the
light.

9 P.T.O.
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=Rl TEB & g 1 Seai@ HIfST | Teh 3TMes JEHET & fou
TTIfieh 3R Tgdiaeh Husiordt § WU hl 9&31 o 9al H g dieed
3R fefiaes e & fore =2iere sgeua hife |

State the principle of a step-up transformer. Deduce the
expressions for the secondary voltage and the secondary
current in terms of the number of primary and secondary
windings for an ideal transformer.

(a) IR 9@ & &1 ST e ey |

(b) iR fogued afit Aiivehi doma I Ufshansti |§ ol
fogfers 1 =ame & <61 ST 7 2

(a) Write two characteristic properties of nuclear force.

(b) How does one explain the release of energy in the
processes of nuclear fission and nuclear fusion ?

Que T
SECTION D

IS I T FAUBTA qeh AT HIESA B W A0 hid hl 3TTEd
off | T fcH, 99 98 T A3 T, @ I8 W i § wpa 9
TCIEEFR?T (homework) ! J-I\|<s=||$cfl W I | TR 98 39 I1 Al 8 B
foReT ST, 3ok SR § IS TN | ITeh &8, 4T, 39 hThl THT
HIETSd T &1d od e@dl @l | 370 H T bl el Jel foh Al 39
3o oS G 910 G 81, dl STEST W SR 98 dsersd (i)
BHF T JAT R | 399 G foh 39 Ird THY deh HISSA B
T FIHNEh &l Hehal g | TSl ohl I8 o1 T9eT | 37 75 3R 3Iq+
AT 81 < WrE (FaTg) i °E for |

ITIRh 3TTee W 3y fFrfafad gt & 3@ e

(a) Topd AT oI, 379k ITAR, LT GRI YGRid fopam T 2
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(b) TR TPR HIERA B 1 dF HI deh YA SIeheh @l Eehdl
27

(c) T UeHT, S 320 m i SdTS I 7, & UNA T -grahia o
61 gl (W) 1 aiehed HIT | [geefl 6t Brsam = 64 x 10° m]

Anuj had the habit of talking on his mobile phone for a long
span of time. One day, when he was absent from the school, he
called his friend and asked about the homework. He then
asked how to solve these problems. His sister, Radha, kept on
watching him talking on the mobile. Finally she suggested, if
he had to talk for such a long time, he better use landline
phone. She explained how a prolonged exposure and use of
mobile phone over a long time could be harmful. Anuj got

convinced and accepted his sister’s advice.
Based on the above paragraph, answer the following questions :
(a) What, according to you, are the values displayed by

Radha ?

(b) In what way could using mobile phone for a long time be

harmful ?

(c) Find out the range up to which the electromagnetic
waves can be transmitted from an antenna of height

320 m. [Radius of the Earth = 64 x 10° m]

55(B) 11 P.T.O.



24.

55(B)

Qe q
SECTION E

me(a.c.)aﬁmﬁﬁﬁv=vmsin ot & T F IH
g Fa¥al X, Y 991 Z & 91 GAiford o 9 I8 Jequr foRam Sram @
or 3o vaTied foR[q 9T (a) 79¥@ X % U Sgwgea dleedr hi ohall
T R, (b) 3Fe¥a Y & U sy dieedl & oall § /2 U9 g,
(c) To¥a Z & foTu 1quged dleedl & el B /2 3 8 | 34 Ml
ROy 3TeFEl sl 9g=ET |

(1) uftger <ht <e gfdemer, 3R (i) 99y ° Jaigd 9w & e =< 39
feafa & w9 hifse Sefer gam yeaEdt g (a.c.) G 1 3@ X,
Y den Z o Fofiag gaeH & ol | Sier T g |

AT

(a) TAYHcd UM i TRUTYT €T | $Hehl TH.ARE. (S.I.) A
TS |

(b) U ol qiATIoTeRT, fTEeht ST &% A 3, owg L 8
o Fusell § HU <l TEAT n Tfd IR TS B, % TUTHed
foTT =t Sgeaa Shife |

(c) WoR 9TUA ¥ 1 arcad § ? 3o g1 AT feiflan |

An ac source of voltage v =v_ sin ot is connected one-by-one,

to three circuit elements X, Y and Z. It is observed that the
current flowing through them, (a) is in phase with the applied
voltage for element X, (b) lags the applied voltage in phase by
n/2 for element Y, and (c) leads the applied voltage in phase by

/2 for element Z. Identify the three circuit elements.

12
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Find the expressions for (i) net impedance of the circuit, and
(i) the current flowing through the circuit, when the same
ac source is connected across a series combination of the

elements X, Y and Z.

OR
(a) Define coefficient of self-inductance. Give its S.I. units.

(b) Derive an expression for self-inductance of a long
solenoid of cross-sectional area A, length L. and n number
of turns per unit length.

(c) What are eddy currents ? Write their two applications.

Tl Tl < foFq-are® S (emf) ST GOHT B o T TIH Jioa i
fugra faRau | fawa ygurr &1 gfumr dfe it soe .o,
(S.I.) " TIfaT | 39 Wehr <t gfora <kl gormfean  gfg foha TR
ST gehdt 8 ? I8 Tafy AiceHiet gla & i & foefq-aes s (emf)
$1 g i H fafa & form yeer i & 2 e hifs |

HAYAT

(a) Torw@ms oMl &1 SEleted 9g | ST &tk IR Afqleehi &
AT % UG | TeaHie shi 3 fae (F=gaq) feufa @ foe =
ITed HIT |

(b) wuse HIfTe foF sdlewem ag # aqgeq &I o (feufa) =1 Hie
9 (meter bridge) # T @ Y o AH I HGROT S
H e ygaq fopan ST 7 | fopm aifedfd # weh o19a wfauyg
A ! g wE § I} (error) =FaH Bl B ?

13 P.T.O.
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State the principle of the device used for comparing the emfs of
two cells. Define the potential gradient and write its S.I. unit.
How can the sensitivity of such a device be increased ? In what
way is this method of comparing the emfs of two cells different

from the one using a voltmeter ? Explain.

OR

(a) Use Kirchhoff’s rules to obtain the balance condition in
terms of the values of the four resistors in a Wheatstone
bridge so as to give null deflection in a galvanometer.

(b) Explain how the balance condition in a Wheatstone
bridge is used in a meter bridge to determine the
unknown resistance. Under what condition is the error in
determining the unknown resistance minimized ?

ThaUll TS 1 his TUTR 9o fore mehivf ot w stfierrsaa
srafad gar & e &l @ aret 1 g i fedt we, o %
e forft & 91 & GUaR T@T T B, W 9T foRAT ST B |

B We W T YR &1 Yo UTed BiaT 3 3R A ? 39 Yo H yH@
3fass #i (a) HUfT AR, AR (b) WT e 4 a9 fhe IR *
IREdH BId & S8 WG I W o qHa, Tl o 99 ¥ @ o S S
3?

3G U4 a7 I & g Bl v d gfea safaewr 9ed & = @ o=
fefam |

HAYAT

(a) HeA-Geg Adl | FT a9 8 ? Taad (Ufauried) safaestor ded
& J&707 & foTU o o1 AT & ?

14
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(b) @I helHeg dal S, 3N S, o ferdll forrg W foreare shas:
y, = acos ot 3R Yo = a cos (ot + ¢)

2 | cuisu fop 39 9UN o ITAWWU ¥ 3Icud qRomdt s
I = 4a2 cos? ¢/2 B |

THH A 3R gred TSl o o9 % Tofq 9 Tt |

A parallel beam of monochromatic light falls normally on a
narrow slit and the light coming out of the slit is obtained on a
screen kept behind parallel to the plane of the slit.

What kind of pattern do we observe on the screen and how ?
How does the (a) angular width, and (b) linear width of the
principal maximum in this pattern change when the screen is
moved parallel to itself away from the slit plane ?

State two points of difference between this pattern and the
interference pattern observed in Young’s double slit
experiment.

OR

(a) What are coherent sources ? Why are they necessary for
observing a sustained interference pattern ?

(b) Show that the superposition of the waves originating
from two coherent sources S, and S, described by

y; = acos ot and y, = a cos (ot + ¢)

at a point produces a resultant intensity, I = 4a2 cos® 0/2.

Hence, write the conditions for the appearance of dark
and bright fringes.
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