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General Instructions --

1) First 15 minutes are allotted for the candidates to read the question
paper.

i1) All questions are compulsory.
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ii1) This question paper consists of five Sections -- Section A, Section
B, Section C, Section D and Section E.

iv) Section A is of multiple choice type questions and each question
carries 1 mark.

v) Section B is of very short-answer type questions and each question
carries 1 mark.

vi) Section C is of short-answer I-type questions and each question
carries 2 marks.

vii) Section D is of short-answer II-type questions and each question
carries 3 marks.

viii) Section E is of long-answer type questions. Each question carries S
marks. All four questions of this section have been given internal
choice. You have to answer only one question from the choice
given in the question.

ix) The symbols used in the question paper have usual meaning.

gUs -- 37" / Section -- 'A’

1. ®) =1 & a1 ez & faar & - (1)
(A) [MLT?A] (B) [MLT A1
(C) MLT 3A™] (D) ML?T3A ]
1. a) In the followings, dimension of electric field is --
(A) [MLT?A] (B) [MLT A~ Y]
(C) [MLT *A™Y] (D) ML?T3A™]

A C o [ [aN [ [N
&) TR~ ScaSlT H AT (e TR &l A aT &7
& ST & | Icafard I¥ahT9T ST &l Tl FHalT &7 SITaI

- (D
(A) T[T (B) T & F, 3T
(C) TN & F:H (D) I AT
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b) In photoelectric emission, the frequency of incident light is doubled.
Kinetic energy of emitted photoelectrons will become --

(A) double (B) somewhat more than double
(C) less than double (D) four times

) & T FHAT &0 H S W | HITS &7 Jod Taare
g?le & | U T & 2 S 9¢ T 2 AT &1 SraT & |

T Qe &7 |1 AT -- (1)
(A)%aﬂv (B) 2 A
(C) 33 (D)gaﬂﬂ‘

¢) Two resistances are connected in parallel. Equivalent resistance

... .6 . . .
of combination i1s — Ohm. When one resistance is broken out, resistance
becomes 2 Ohm. The resistance of broken wire was --

(A) % Ohm (B) 2 Ohm
(C) 3 Ohm D) g Ohm

T) et srafera o 9 a7 & UF 99 e aqe o
& & Agad AT (T 1 & | ffe o gartae a0 AT 2
(1)

(A) TAFELT (B) e
(C) q--T (D) ST

d) Following charged particles are projected perpendicular to a uniform
magnetic field with same velocity. Which one will experience maximum
force ?

(A) electron (B) proton
(C) a-particle (D) deutron
F) L - C - R IRy H Frfeae q[uriar 1 97T, T -- (1)
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1

© (WL— %) R (D) ST 3 & €
e) In L - C - R circuit power factor will be 1, if --
1
(A) WL = WC1 (B) WL = We
(8] (WL — W) =R (D) None of these
) f1 BT G4 &7 39, fr, BT g & ATAA T & F9h T
TE@TE| f1 > fo & [T G AT FTEL FT -- (1)
(A) TTAA AT &l T (B) 3T A &l T

(C) THa ST Tl dir avg (D) SUed § T HIS a1

f) Convex lens of focal length f; is placed in contact with a concave
lens of focal length f,. For f; > f; combination will behave --

(A) like a concave lens (B) like a convex lens
(C) like a plane glass slab (D) None of these

qUs -- 'J' / Section -- 'B'

. &) [T STI=TES & AT H I &% € 39T STaddT I¢ 41
T TR 2 )

. a) On increasing temperature of a semiconductor, what will be effect
on its conductivity ?

) f@gr athyd goae srhafeEr § @=me &fd 0.2% & |
1 {37, 31 & Sod & fha=T St gad anir ? (1)

b) In a nuclear fusion reaction mass defect is 0.2%. What will be
amount of energy released in the fusion of 1 kg mass ?
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) YfeTTu deadr & geAT F3T & ? 1)

¢) What is the phenomena of radioactivity ?

o) fRdT aTer G Ga8 & A hAT & AT GAART T (1)

d) Explain the meaning of work function of a photosensitive surface.

F) I &Y TETU WEIY TR=ga 5l &Tdl &, #4712 (1)

e) Electric field lines do not intersect. Why ?

T) THIHAT §RT %, Mie=a gt & fafewor &1 sraenyor

STAT ICASI [IT STAT & | HROT €T HITAT | 1)

f) Radiation of some definite frequency are either absorbed or emitted
by the atoms. Explain the reason.

qus -- '"q' / Section -- 'C'

. F) ATAA I & THE U (7 TRl dheal U9 T & a4
TET & | e & (a0 f/eor s a91s v | 2)

. a) An object is placed between centre of curvature and infinity in
front of a concave mirror. Draw ray diagram for image.

D -

@) feaggfaar & e & e ot ) FmEr e T &
AT a9 T & | T58 & T & (9 T¢ 9¢fd &ia &l araedl

77 feoquir Airfsre | (2)

b) State Gauss' law in electrostatics. Charge inside a Gaussian surface
is zero. Comment on the electric field intensity at each point of the
surface.

fal

) fFET ST & dofd STRAT &1 3T GHATSU | FTeAd dl 9Tl
FT TETS AT aHAT R 2 2)
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¢) Explain the meaning of the electrical capacity of a conductor.
How capacity of a conductor can be increased ?

) AT (e AT F4T &ld & ? [@ET arhva #§ —gieer=i=i
FT AGT TLIHT 1.67 x 10~ [ .IT. & | Arhaes &1 997 3714
HIfT | [feaT & -- Ry = 1.2 x 1073 #T] (2)

d) What are isotone nuclei ? In a nucleus average mass of nucleons
is 1.67 x 102" Kg. Find the density of nucleous. [Given R, =
1.2 x 1073 m.]

"Us -- 'T' / Section -- 'D'

. &) [T AT g aTel 0T & Sl Qe & [ Faagan 9-
FIHIT FLAT & | GRITTT IeAqSIT JUdTH ATl dl T T il -

ST e fesit aT o Yarsit i ey fF uET RIS (3)

n=4 --- 8.80 eV
n=3 ---6.67 eV
n=>2 ---4.86 eV
n =1 --- 0

. a) An atom makes a transition on receiving energy from an external
source, as shown in the figure. Depict the lines of possible spectrum
and calculate the wavelength of any two spectral lines.

&) ToATad ] TR 7 9 &7 & ga¥ fortew | few e givger
H 9 & . qr. aer 2T TRormdET fare quT e arr

FATAL T T | 3)

,\/‘4OV' -H0V:- 20V~
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b) Give formula for power loss in an alternating circuit. Find the
e.m.f. of source in the circuit and the phase difference between
resultant potential and the current flowing in the circuit.

) T & H a g & a-9%a T & aTel ot 1A
HT AL T HITAT AT THh AT I TFIRIT T -5F A0

& IR ST | (3)

¢) Find the formula for the couple acting on a magnetic dipole placed
in a magnetic field. On its basis, define magnetic dipole moment.

= . . . ) ~
) T3 a0 FAT &GN & ? &0 AUl & (A ST-aavel & a7
C_ ) . 9 [ RN . o .
(AT | RIEiT Ud Soae i & [T ST-aaiieil ey auaT & |
C (aN c (aN
fRerah AT AT g9 2 (3)

d) What are matter waves ? Write de-Broglie formula for matter
waves. De-Broglie wavelength for photon and electron are same.
Which will have greater energy ?

T) (eI 9T 3T ATAT 9T H A= (e | faaa gt
TET T THFIT B, = 2 x 1077Sin(500 4 1.5 x 10'1¢) THAT & |
T o dEf &Y T T IRTOT, T G=L0T dl [G9IT a7 qeras
T AT | 3)

e) Write down the difference between displacement current and
conduction current. Equation of electromagnetic wave i1s B, =
2 x 1077Sin(500 2 + 1.5 x 10'!¢) Tesla. Find the equation of electric
field of the wave, direction of propagation and wavelength of the
wave.

. F) T ST ATt & ST dr # T savawar st s 2 e
TR & RS SIS Iad [T T & | T IR T 5 9T &
HT JTd SIS0 3)
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5. a) What is the need of doping of intrinsic semiconductors ? Ideal
diodes are used in the given circuits. Find the value of current in
both the circuits.

@) fagga g aaor & e femaest arfafeae . 3)

b) State the important characteristics of electromagnetic waves.

) SRTHTI T GTeeH e § €700 d [RAT ST dahdr s ? TRaer
AT &l FeIIar § G150 | (3)

¢) How a galvanometer can be converted into a voltmeter ? Explain
with the help of a circuit diagram.

) fRdT It o & [T & A o ffew | o 9 o &
TETS T AR n T9qT RIdT gl [ & | & &l n ATGq-ih
qTer AT § O fe=T T B Areaw § A f RideT g4 3

i 3)

d) Write 'lens maker' formula for a thin lens. Refractive index of
the material of a thin lens is n and its focal length is f. Lens is placed
in a medium of refractive index 'n'. Find the focal length of the lens
in the medium.

34T/ OR

) A E(Ad Ta &iaq e § F9T AqL alar s ? &l AAss
AUF BEH &N T & [ A F g&iad TR BH T51 TS Gahd]
& | T fRET TEY oSS &7 TART &7 B § 4T &5, 0T T

T & Thd & 2 3)

d) What is the difference between unpolarized and polarized light ?
Two polaroid A and B are placed such that light polarized from A
can not pass through B. Whether some light can be obtained using
a third polaroid ?
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F) INT I (J) FF TRATINT T a7 39T 17 Jr o
faw | g #IfST J = oF 81 o ITe@® &l [Gfarse Iresdr 2T
Efagaaaes 3)

qus -- 'q"' / Section -- 'E'

. HAT & IR T GHT-AL 1 S Hl 95U | FFg Al
FT IR AT FF AT [ G 9T grar & ? 4.
qT. T £ TUT AT A r & Uk 9ot aref Taid R Y
ST &TIET & | R& [ & 919 qieedr V ayr artsd 9= i &
T T F9150 | (5)

. Depict the series and parallel combination of cells. When the series
and when parallel combination is suitable ? A cell of em.f. F
and internal resistance r is connected with an external resistance R.
Draw a graph between voltage V' across I? and current ¢ flowing in
1t.

3TYCT (OR)

U & TR o fAa e o S99 I ™ I 3= oS,
FHET qRIaTa! dTeteh a0 [RdT [dg 9T IcqT—~ Ha T dq¥
& [T g @t AIfTT 1 LOFHAT x 1.5 qHT AT &l TR

FUSHT H 107! A & 9T TAT&d &l &l & | FISAT &l acof 4 -
FIT &AL (0.6 N/A--m) & FAMTAL & | FISAT 9L AT TA
SHATUT ST VAT FITTT | FUSAT H BT H&AT 30 7 |

State Ampere's circuital law and on its basis find the formula for
magnetic field produced at a point due to an infinity long straight
current carrying wire. A currentof 10~* A is flowing in a rectangular
coil of dimension 1.0 cm X 1.5 cm. The plane of coil is parallel to
magnetic field (0.6 N/A--m). Calculate the torque acting on the coil.
Number of turns in the coil is 30.
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8. L, CTYT R &T fhd T¥eamad! 9T &0 a & IR0 H SIS (a7
AT & | TR 7 SATE §F I 1T ? ATE dl ATET &

T qaTET &l TRl FAT &I 2 (5)

8. L, Cand R are connected in series with an alternating current source.
When there will be resonance in the circuit ? What will be the nature
of impedance during resonance ?

3VET (OR)

HE & g gF T T & [FFAT @ fafew | ST @)
T 0§, T ST el ST & F&a=T o o7 T 79
forfaT | feT FuseTr 7, 1 A/s &7 3T & 9RT IRGa- & &R, 1V

FT T, aT. A ICTT BT & | FUSAT Tl ST IUTTeR FHT &I 2

State the Faraday's laws of electromagnetic induction. Define self
induction, state the Lenz's law regarding direction of self induced
current. In a coil, due to change of current at the rate of 1 A/s
an e.m.f. of 1V is produced. What will be the coefficient of self
inductance of the coil ?

C [aY [aV c [ 1

9. TET ATAA AT I3 T LRI HAY9d - %I(‘I'{ X g—& =
- 1 ~
(nR )ogcwrﬁ ST | (5)
1 —1
9. Derive the formula - — — = (n—1) due to refraction of light on a
v
spherical surface.
3VET (OR)

p—n\ SIS IO T (SR &l TRTY ANE TR, IT
FATLIMAT AT FU Ftery | ST 27 et 9w & e

oo sf o |
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Draw a circuit diagram of p — n junction full wave rectifier and
describe its working. Also, give the graphical representation of
input and output current.

Wifas fAgai® / Physical Constants

A (qia (h) = 6.6 x 10734 S[eT - HHUS
Planck's constant (h) = 6.6 x 1073* J--S

TAFELT 9L AT (€) = 1.6 x 10719 C Coulomb
Charge of electron (¢) = 1.6 x 10717 C

THAFE LT &l aXA=AT (m,) = 9.1 x 1073 famarT.
Mass of electron (m,) = 9.1 x 1073 kg

[aTa & QRIS & 97T (¢) = 3 x 10° 71/,
Speed of light in vacuum (c) = 3 x 10° m/s

1
=9 x 10° & - FT /FATH?
47’550
—— =9 x 10 N--m?/c?
47‘(’80 m/c

leV =1.6x 1071 3T
leV =1.6 x 107 Joule
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