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This queétion paper consists of
seven questions in all.

All the questions are compulsory.
The number of parts of a
question to be attempted IS
mentioned at ;he beginning of

the question.
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The M rKS aliied L) the
questions are mentioned against
cach of them.

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

paper if necessary.
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i) NiA

i) Ni/A

iii) Ni/JA

iv) NZ2Ai. ]
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) R/2
ii) 2R/S
iii) 3R/S
iv) R/3. 1
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i) PE/2

i) 2PE

iij) PE

iv) 2PE 1
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) S58J
1n) 4-8J
i) 3-8J
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{. Answer all the parts :
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b)

078635

The current i is flowing in a coil «f

area A with the number of turns p,

then the magnetic moment of the

coil M will be

) NiA

i) Ni/A

iii) Ni/VA

iv) N2Ai. ]

The net resistance between the

points P and Q shown in the given

circuit is
R
R A R
vaw P 0 wwwj
MW
R
i) R/2
) 2R/S
1) 3R/5
iv) R/3. 1
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-y
An electric dipole of moment P is

lying along a uniform electric field

-
E . The work done in rotating the

electric dipole by 90° is

i) PE/2

iiy 2PE

iii) PE

iv) J2PE 1

Two point charges of 8 pC and
12 uC are kept in air at a distance

of 10 cm from each other. The

work required to change the

distance between them to 6 cm
will be

ij 58J
i) 48J
iii) 3-8J
iv) 2-8J. ]
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If E and B arc electric v,
and magnetic vector  of

electromagnetic wave respective,,

then direction of propagation «i

electromagnetic wave is along

-
1) E
)
i) B
uyj E.B
-+ 3
wv) ExB
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Answer any three parts :

a) Calculate the charge carried by

125 x 1018 electrons. 1

b) Manganin is- used for making

standard resistance. Why ? 1

c) Name the physical quantity whose

unit is Wb. m™2. ]

d) Two circular coils, one of radius
r and other of radius R are placed
coaxially with  their centres

coinciding. For R >> r, obtain an

expression for the mutual
inductance of the arrangement. |
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3. Answer any three parts
a)  Calculate the equivalent
capacitance of the combination as

shown in the figure :

o
G = SuF =
:E C3: 3“,}'.‘
G =10WF =
<

b) Write the balanced condition ol

Whetstone's bridge principle. 1

) Draw a ‘graph to show variation of

inductive reactance and capacitive

reactance with {requency i an ac

circuit. |

d) Define magnetic moment I
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Answer any three parts :

a)

b)

8635

Derive the formula for the self-
inductance of a long solenoid. 2

Two cells of em.f E  and

1

E,, (E, > E,) are connected as

shown in the figure.

E, E,

A B

|
1
When a potentiometer is connected
between A and B, the balancing
length of the potentiometer wire 1s
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300 ¢cm. On connectng the

potentiometer between A and C the

balancing length 18 100 cm.

Calculate the ratio of E, and E,.

Draw a labelled diagram of a van
de Graaff generator. State its

working principle. Describe how it

is used to generate high voltage.

[

If charge g is placed at each corner
A, B, C, D of a sided square, find

the force at the charge placed on

point D,
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5. Answer any three parts :
a)  An electric dipole of length 4 cm
when held at 30° with respect 10

feld of

a uniform electric

10* NC™' experiences a torque of
9 x 10 N.m. Calculate the dipo®

. 2
moment of the dipole. ;
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b)  In the given circuit, calculate the
potential difference between points

Aand B.

c) State Ampere's circuit law. Show
through an example how this law
enaﬁles an easy evaluation of the
magnetic field when there is a

symmetry in the system. 2

d) What is eddy current ? Write its
two applications ? 2
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Ltoa 12V battery 4.

™ A w fmman i o arc connectee

shown below :
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Find :

IR | 2

i}  the charge on each capacitor

1) the equivalent capacitance of

T) fore gewlm 9 ® amown w9ea
¥ 2 wr-famol @ et ol 9w o
fogm gEmE alll & TH TORH F
aaﬁﬁamﬁ%ﬁgqi 2

the network. 2
b) Define drift velocity. Derive the

relation between drift velocitv of

wiod-dujuopaeoqdn mma/, dny
wod-dutjuoparoqdn mmm dny

free electron and electric current. 2
c) State Lenz's law.

; The self in il s
6. Answer any three parts ductance of a co

40 mH. In 5 millisecond current

a) There identical capacitors ¢, ¢, becomes 12 amperes from
- 2 amperes in it. Find the induccd
and ¢, of each capacitance 6 uF electromotive force in (he coil. -
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d) What do vou mean bv
electromagnetic waves ? Write the
names of all electromagnetic waves

in the order of

increasing
wavelengths from y-rays to radio

waves. 2
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*) o A wmitm duifa ¢, 7 favarx =
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A R favd 90 V #1 ¢ =20uF,

¢, = 30 uF ¥R ¢, =15 F &1
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7. Answer any two parts :

a)  Calculate the potential difference

and the energy stored in the

capacitor ¢, in the circuit shown

2
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in figure. Given potenual at A s

90 V, ¢, =20pF, ¢, =30 uF and

cC

, =15 yF. 3

A

An inductance 1194 H, a

capacitor of 00 puF and a
resistance of 25 () are connected
in series with an alternating

current source V=282 sin 100t

Find impedance, root mean square

current and rate of heat loss. 3
What are physical quantities on
which the internal resistance of a
cell depends ?

There are 12 cells in which e.m.f.
of each cell is 1-5S volt and internal
resistance of each cell 1s 0-5 ohm.
By using the combination of all

these cells, the current is passcd
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in an external resistapcs Iy ohm

How will you combine ol these

cells so that maximum current as

obtained in this resistance ? Also

find the value of maximum
current, 3
Wifqs Faa :

frata B TRl @ T ¢ = 3x 108 H/A
i FERi® h=6-6x107>* -8
TR W AFT e=1-6x107"° FEH

22 = 1077 /o

| WRA-ARE =1-6x107"7 I
Physical constants :
Speed of light in vacuum ¢ = 3x 10" m/s
Planck's constant h =6-6x 107" s
Electronic charge e =1-6x107"" coulomb

i—i =1077 N/amp”

leV =1-6x107" joule
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