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€ questions in Sauy b €€1 provided in ope question in Section B,
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SECTION A
The figure shows some of the electric fielq lines corresponding to an electric field. The 1
relation between electric field intensity at three point is:

(a) EA>Eg > Ec MEA:EB=EC (c) Ea=FEc>Eg (d)EA;E;;(E)s
' ' 1fc i i force following the path(s
2 Ametallic solid sphere is placed in a uniform electric field. The lines of force
showing in the figure. Which line is showing the correct path?

o Lk 63 (d)4 £
. *E and V at centroid o
3 T}.]rec](;h\iglgleéez:q’ -q and —q lies at vertices of a mangl::). T:e :Zh: of E(:;)E e
?;;l%g# B w " harging battery is 1
ith ‘V’ volis. Aft ging .
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O \ uniform wire of length I and l
. a ‘ "'ﬂll] , sefafs o ¢ “Cf O > f
radius /2. The resistance of new \\r,':,\ r h']ll’\ a resistance of 100 €2, 0 is recast o Wi !
¢ Wil be
(a) 400
RESEE (¢) 200 O (7600 €2
7 \ current loop in a magnetic field 1
(a) Can be in equilibrium i one orientag
. . . allon
) Can be i equilibrium 70 OTFientatin,.. oo
': Can | C q "l‘ll _.‘ m l\\‘o orientations, both the equilibrium states are unstable.
b” F:n ‘:".‘C:“C(‘]mtl 3.m1|‘n l.]}] I:]‘/O Orientations, one stable while the other is unstable.
(d) Experiences a torque whether the ficld js uniform or non — uniform in all orientations.
8 The magnetic moment of a current (I) carrying circular coil of radius r and number oftums N 1
varies as:
(@r (b)r* (©r (d)r?
L
9 L . . g eqe p . i .
The variation of magnetic susceptibility y with temperature, for a diamagnetic substance, is best 1
represented by :
X X L 1
H [
DL—————__'T of———T
!
o (b) (c)o o do !
1

10 Which of the following statements is correct?
(a) Magnetic field lines do not form closed loops.
(b) Magnetic field lines start from north pole and end at south pole of a magnet.
(¢) The tangent at a point on a magnetic field represents the direction of the magnetic field at

that point.
(d) Two magnetic field lines may intersect each other.

11 A coil having n turns and resistance R(Q2 is connected with a galvanometer of resistance 4R€2. 1
This combination is moved in time t seconds from a magnetic field the magnetic flux linked
with the coil changes from W weber to W2 weber. The induced current in the circuit is

_Wz‘W| __"(Wz“Wl) —(Wz“W]) ”(WZ—WIJ
Oy -7 © - @ -==
and a circle if they carry same current, 1

12 Two wires of same length are shaped into a square

ratio of magnetic moment is :
(a)2:m (b)m:2 (c)m:4 (d)4:n

For Questions 13 to 16, two statements are given —one labelled Assertion (A) and other
labelled Reason (R).
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¢) Assertion is true but Reason is false.

d) Both

Assertion and Reason are false.

Seleet the correct answer to these questions from the options as given below.
a) Both Assertion and Reason are true and Reason is correct explanation of Assertion.
b) Both Assertion and Reason are true but Reason is not the correct explanation of Assertion.

Asscrtiopf The equatorial plane of a dipole is an equipotential surface.
Reason: The electric potential at any point on equatorial plane is zero.

Assertion: Electric potential and electric potential energy are different quantities.
Reason: For a system of positive test charge and point charge electric potential energy =

clectric potential.

Assertion: If the distance between parallel plates of a capacitor is halved and dielectric

constant is three times, then the capacitance becomes 6 times.

Reason: Capacity of the capacitor does not depend upon the nature of the material.

Assertion: The induced emf will be same and current will be different in two identical
loops of copper and aluminium, when rotated with same speed in the same magnetic field.
Reason: Induced emf is proportional to rate of change of magnetic field while induced

current depends on resistance of wire.

Two point charges of charge values Q and q are placed at a distance of x and x/2 respectively
from a third charge of charge value 4q, all charges being in the same straight line. Calculate
the magnitude and nature of charge Q, such that the net force experienced by the charge q is

SECTIONB

zero. (Assume q is located between charges 4q and Q).

Calculate the amount of work done in rotating a dipole from stable equilibrium to unstable

equilibrium and state whether energy is released or consumed.

A potent

ial difference of 6 V is applied across a conductor of length 0.12 m. Calculate the

drift velocity of electrons, if the electron mobility is 5.6 x 10 m? V! s,

Define magnetic susceptibility of a material. What does negative susceptibility signify?

Two identical circular coils, P and Q each of radius R, carrying currents 1 A and 3 A

respectively, are placed concentrically and perpendicular to each other lying in the XY and
YZ planes. Find the magnitude and direction of the net magnetic field at the centre of the

coils,

Q
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22 A\ p.u-ncic of charge 2nC and masg | 68 is mo ng with a velocity 41 ms . At t .1l‘ocll}/ 5
particles enters In & region having an electric ficld E ~ (807 + 607) N (' Find the V€ 1
particle at | 5s 4 . .
437 Three identical capacitors Ci, C; and €, of capacitance 6uF each are connected to 12

battery as shown. Find the charge on each capacitor
G

11
11
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Cy
{ i S S 4 f 3 3 . . ~ l
24  Definc ,m”'\t.“ ity of a Condus:tor.and give its SI unit. Plot a graph showing the variation of 1At 12
resistivity with temp'era-turc for (1) Cl()pper (ii) Nichrome (iii) Semiconductor.
How does one explain such a behaviour, using the mathematical expression of the resistivity
of a conductor?
25 How do convert 2 galvanometer into an ammeter? A moving coil galvanometer, whosc coil 3
resistance is 100 €, shows full scale deflection when 1mV is put across it. How can it be
converted into a voltmeter of range (0-1V)?
3

26~ (&) Derive an expression for magnetic field intensity due to a magnetic dipole at a point on
25T is placed at 30° with the direction

its axial line.
the needle.

_BA magnetised needle of magnetic moment 4.8 x 10°
of uniform magnetic field of 3 x 102 T. Calculate the torque acting on

s for a current carrying solenoid, when a rod made of -

27~ Draw the magnetic field line
U

(3 Copper (i) Aluminium (jif) Iron are inserted in the solenoid.
e and give its unit. Write down the expression for the self-inductance of 3

28  Define self-inductanc
a long solenoid of length L and having N turns.
OR

Define mutual inductance between two long coaxial solenoids. Find out the expression for
1 and the number of

the mutual inductance of inner solenoid of length 1 having the radius r
turns n; per unit length due to the second outer solenoid of same length and n> number of

turns per unit length.
_ SECTION D
29 Mcnve an expression for drift velocity of electrons in conductor. Hence deduce Ohm’s ~ 2+1+2

law.
\é‘/\ conductor of length L is connected to a dc source of emf &. If this conductor is replaced
y another conductor of same material and same area of cross-section but of length 3L, how

will the drift velocity change?
(oY A wire whose cross-sectional area is increasing linearly from its one end .
; to the
connected across a battery of V volts. Which of the following quantities remain CO“ztt:flll',i;S "
wire? (a) drift velocity (b) current density (c) electric current (d) electric field. Justify your an:wer

OR
4
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(a) Define an ideal electric dipole- Give an example.

(b) Derive an expression for the torqué expcrienced Yyane
field. What is net force acting on this dipole.

(c) An electric dipole of length 2em is placed with its axis making an angle of 60° with
respect 10 uniform electric field of 10°N/C. If it experiences a torque of 83 Nm, calculate

the magnitude of charge on the dipole and its potential energy- |

SECTION E
1+1+2

aph and answer the questions that follow.
connected to 8 sensitive, centre-zero ammeter. A

X just above the upper end of the solenoid as

lectric dipole in a uniform electric
1+2+2

437 Read the following paragr
A solenoid js held in a vertical position and
vertical bar agnet is held stationary at position

5
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fall, the sensitive

, oo al stage of the
iyl and it fg)|g through the solenoid. Dyring the initial stag
T Shows a small deflection to the lef

S
Position x Magnet
N

—————

C

- Solenoid

L

c

—_—

)
Position v Magnet

(13 Explain why the ammeter shows a deflection
¢i1) The magnet passes the middie point of ’
position Y. Describe and explain what is o

the solenoid and continues to fall. It reaches
the middle point of the solenoid to positio

bserved on the ammeter as the magnet falls from
ny.

e S‘:ggCSl two changes in the apparatus that Would increase the initial deflection of the
ammeter ‘
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A parallel plate capacitor is an arrangement of two identical metal plates kept parallel, a
small distance apart. The capacitance of a capacitor depends on the size and separation of the
two plates and also on the dielectric constant of the medium between the plates. Like

resistors, capacitors can also be arranged in series or parallel or a combination of both. By
virtue of electric field between the plates, charged capacitors store energy.

(a) The capacitance of a parallel plate capacitor increases from 10uF to 80pF on introducing
a dielectric medium between the plates. Find the dielectric constant of the combination.

_(b) n capacitors, each of capacitance C, are connected in series. Find the equivalent

capacitance of the combination.

(¢) A capacitor is charged to a potential (V) by connecting it to a battery. After some time, the
battery is disconnected and a dielectric is introduced between the plates. How will the

potential difference between the plates, and the energy stored in it be affected? Justify your
answer.

OR
(c) Find the equivalent capacitance between points A and B, if capacitance of each capacitor

is C.
w_%_TL N
A 1H- s .
M ‘
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