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Instruction : First 15 minutes are allotted for

the candidates to read the

question paper.
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This question paper consists of
seven questions in all.

All the questions are compulsory.
The number of parts of a
question to be atte;npted is
méntiﬂnéd at the beginning of

the question.
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iv] The marks allotted to the

questions are mentioned against

each of them.
Symbols used in the question

paper have their usual meanings.
vi) In numerical questions, use the
values of the physical constants
given at the end of the question

paper if necessary.
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Answer all the parts :

a) The torque acting on a dipole of

_-}
momentum p in  an electric

_} .
field E 18
- =
i) Exp ii) zero
> — - 2
i) p.E ) pxE 1
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The unit of the specific
conductivity is
] ohmxm
i) ohmxm™
i) ohm™ x m™
iv) ohm™ x m. 1
Lenz's law 1s based on the
conservation of
1} energy
1}  charge
1) momentum

V) mass. 1

The angle of dip at the magnetic

poles of the earth is
i 30° 1) 45°

i) 90° iv) 0°.
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i) 3x10% cm/sec
i) 3x10" ¢m/gec
i) 3x10% em/sec
iv) 3x 10°% km/sec. !
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2.

Answer any three parts :

a

a) Potential difference between two
points is 50 V. How much work

will be done in taking a charge of

3 x 107 coulomb from one poinit
to the other ? 1
b} State Kirchhoff's current law and
also give the sign convention for
current. 1
)] Write Biot-Savart law. ]
d}  Write the Faradayv's laws of electro-
magnetic 111d11vﬁ0n.
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3. Answer any three parts .

a)  Which one of the following are not

an clectromagnetic wave ?
1) Xerays
i) Alpha rayvs
iii)  Gamma rays
iv) Infra-red rays.
b) State main differences between
and paramagnetic

diamagnetic

substances. 1
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) How is a galvanometer comertecﬂ.

into an ammeter ? 1

d)  Write the formula of power factor
in L-C-R ac circuit. 1
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Answer any three parts :

a)

b)

Deduce the expression of electric

potential due to a electric dipole at

a point on end on position. 2

What is meant by drift velocity of
free electrons in a metal ? Derive

Ohm's law on the basis of drift

velocity of free electrons. 2

Derive an expression for the

magnetic field at the centre of

circular current carrying coil. 2
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1

characteristic features
magnetic wave. 2
Obtain the expression  for 1|||-!
intensity of electric ficld near a
uniformly charged straight wire of
infinite length with the help of

Gauss theorem. 9

What 1s the principle of
potentiometer ? In the given figure,
a potentiometer wire AB 1s of
100 cm length and 5Q resistance.
The e.m.f. of standard cell Eis 6V
and variable resistor R is of 6¢

Null deflection point for the cell
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E; 1s at Cand dength ACis 75 em,

Then find our

—
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1) current flowing o the

potentiometer wire

) potenual gradient of the wire

i) e doofeell B, 2

d)  Define magnetic dipole moment. In

an atom an electron is revolving in

an orbit of radius 050 A with

4x10'° revolutions per second.

Find the magnetic moment of the

atom. 2
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Answer anyv three parts .

a) Define cocfficient of self-induction.
Find the expression of self-
inductance of a long current

carrying solenoid. 2
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in the given circuit 100 volt
notential  difference is applied

between points A and B. Find

potential  difference between C

and D.
OHUF
Ao _]_ % } ¢
6UE == 6HF
Beo T { |
1T D
6UF

2.
Establish the relation between

the resistances of arms of

Wheatstone's bridge in equilibrium’

State. As shown in the figure, the

metre bridge is of 100 cm length.

When A =
J = 60 Cm, no deflection
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for the force
acting  between two

d)  Derive the formula

parallel
current carrying conductors. 2

7 %ﬁ@vﬁ%mﬂh&:

;mw:wmaﬁaﬁ{ﬁ
;Mﬁmvﬂmzoomﬁﬁ
,Ja.ﬁT.TmﬁWWW%I
Y A el A e
¢[k=4]ﬂﬁ3ﬁ3}3lmﬁﬁq—
,'}“ mvﬁrzwﬂ%ﬂm

i) % A s v

- i~ ! 3
i) T &

[ Trrrer v
SR T

581

372(FQ)

)

m

20
Th AR o9, fol gt 05 a5
IR 10 T E 15 ofirr S uw
veted & <@ 1 W W YR T
¢ 5 o w20 3 9 9 w
W T T wE HEE SR
e, fed 25 Ui @) uR varf
A @ ¥, F F b
i) Wﬁqﬁm‘ﬁq{aﬁﬁﬁj
AT |
i) 3W U W FA A 79 H0 3
S RS WA V=V sinot ¥
WH L, QT € 7 sl R

i & 3§ few i =




RAmEpeeir YT ST XY wwe e e wva wecassssan s ass

21 372(FQ)
—Lr, :J":.- EIR ‘{ o] T+
b 1 (0L - 'l}
R +{ol-—) 74 tang = —-1<
\ “e

£ FE o YT T T2 E & 919 Fell
¥ "3 T URey d wyeEEdl &9 #

A TEE 9@ oW Ry & i

ToTeh A HIWT |

100 V

K—NWI_W—
g0V 40V
(~)

N

7.  Answer any two parts :

2+ 1

a) The capacitance of a parallel plate
condenser i1s 50 pF and the
distance between the plates is

4 mm. It is charged to 200 volts by
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a battery and then the battery i,
removed. Now a dielectric slal,
( k = 4 ) of thickness 2 mm is
placed in between the plates.
Determine —
1} final charge on each plate
i)  final potential difference
between the plates
111) energy loss. 3
A rectangular loop of sides 25 c¢m
and 10 cm is carrying a current of
1-5 ampere. It 1s placed with
its larger side parallel to a
long straight current -carrying
conductor at a distance of 2:0 cm
carrying a current of 25 ampere.
i)  Find the force on every side of
the loop.
iil) Find the total force on the
loop. 3
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c) An inductor L, capacitor C and 24
resistance, R are connected in wifaw s
series with alternating voltage Fae g Uy F UM e = 3x 108 T-ﬁo/‘éo
source. V=V sinot. Prove * - : ) \
0 e & h =66 x 107 5@-3
that the impedance of the = 3 - =
impedance 0 TR B HET e = 1-6x1071° Fem
. C 1 .2 '
circuit Z is JR3+ oL -—)* and H -
ol =3¢ 20 _ 107 /iR 2
4n
] N e _
(oL - L) o 1 3oFRH-a02 = 1-6 x 10719 S
tan¢ = —————— where ¢ 1s the ¢
R
phase difference between current Physical constants
and voltage. Calculate the emf of Speed of light in vacuum ¢ = 3x108 m/s
the alternating source and power lanck's constant h =66 x 1073% J.g .
factor of the given circuit. ' Electronic charge e = 1.6 x1 019 coulomb
100 V Y0 1077 NJamn?
—=10"" N/amp~
—WW— |—amo— e
S0V 40V

l1eV=16x10"" joule.
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