GPLUS EDUCATION

Time : PHYSICS
Marks :

MOVING CHARGES AND MAGNETISM

Single Correct Answer Type

1. A particle moving in a magnetic field increases its velocity then its radius of the circle
a) Decreases b) Increases c) Remains the same d) Becomes half

2. A wire carrying current I and other carrying 21 in the same direction produces a magnetic field B at the
mid point. What will be the field when 21 wire is switched off
a)B/2 b) 2B c)B d) 4B

3. Two long parallel copper wires carry currents of 54 each in opposite directions. If the wires are separated
by a distance of 0.5m, then the force between the two wires is
a) 107°N, attractive b) 107N, repulsive
c) 2 x 107°N, attractive d) 2 x 107°N, repulsive

4. Aninfinitely long straight conductor AB is fixed and a current is passed through it. Another movable
straight wire CD of finite length and carrying current is held perpendicular to it and released. Neglect
weight of the wire

a) The rod CD will move upwards parallel to itself
b) The rod €D will move downward parallel to itself
c) The rod CD will move upward and turn clockwise at the same time
d) The rod €D will move upward and turn anti-clockwise at the same time
5.  Two similar coils of radius R are lying concentrically with their planes at right angles to each other. The
currents flowing in them are I and 21, respectively. The resultant magnetic field induction at the centre

will be
3ol I I

2) Y5iol b) 2o o) Ko ) o
2R 2R 2R R

6. A current (i) carrying circular wire of radius R is placed in a magnetic field B perpendicular to its plane.
The tension T along the circumference of wire is

= = = =

a) BiR b) 2nBiR c) mBiR d) 2BiR

7. Acurrent of i ampere flows in a circular area of wire which subtends an angle of (37/2) radian at its
centre, whose radius is R. The magnetic induction B at the centre is
a) Ho i/R b) o i/2R c) 2y i/R d) 3po i/8R

8. A wire in the form of a circular loop of one turn carrying a current produces a magnetic field B at the
centre. If the same wire is looped into a coil of two turns and carries the same current, the new value of
magnetic induction at the centre is
a) 3B b) 5B c) 4B d) 2B
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In which orientation the resultant magnetic moment of two magnets, will be zero, if magnetic moment of
each magnets is M in the following figures?

N SAN N
N S
a) b) Qs N d)
S N -S 60°

5 N s N S N
A square frame of side 1 m carries a current i, produces a magnetic field B at its centre. The same current
is passed through a circular coil having the same perimeter as the square. The magnetic field at the centre
of the circular coil is B'. The ratio B/B’ is
a) % b) % c 1—2 d) 16
V[ T \/ET[Z
Two charged particles are projected into a region in which a magnetic field is perpendicular to their
velocities. After they enter the magnetic field, you can conclude that

a) The charges are deflected in opposite directions

b) The charges continue to move in a straight line

c) The charges move in circular paths

d) The charges move in circular paths but in opposite directions

Through two parallel wires A and B, 10A and 2A of currents are passed respectively in opposite
directions. If the wire A is infinitely long and the length of the wire B is 2m, then force on the conductor B,
which is situated at 10 cm distance from 4, will be

a)8 x1077N b)8 x 107> N )4 x1077N d)4 x1075N

A circular loop carrying a current is replaced by an equivalent magnetic dipole. A point on the axis of the
loop is

a) An end-on position b) A broad side-on position

c) Both (a) and (b) d) Neither (a) nor (b)

A horizontal rod of mass 10 gm and length 10 c¢m is placed on a smooth plane inclined at an angle of 60°
with the horizontal, with the length of the rod parallel to the edge of the inclined plane. A uniform
magnetic field of induction B is applied vertically downwards. If the current through the rod is

1.73 ampere, then the value of B for which the rod remains stationary on the inclined plane is

d) None of the above

1
a) 1.73 tesla b) T73t65la c) 1tesla

An electron revolves in a circle of radius 0.4 A with a speed of 10°ms~'. The magnitude of the magnetic
field, produced at the center of the circular path due to the motion of the electron, in weber metre™2 i
a) 0.01 b) 10.0 c) 1.0 d) 0.005

A 100 turns coil shown in figure carries a current of 2 amp in a magnetic field B = 0.2 Wb/m?. The torque

acting on the coil is
A B ——

S

N | W () S

<10 cm =

JE— c ——

D <« 8cm >
a) 0.32 Nm tending to rotated the side AD out of the page
b) 0.32 Nm tending to rotated the side AD into the page
c) 0.0032 Nm tending to rotated the side AD out of the page
d) 0.0032 Nm tending to rotated the side AD into the page
Two concentric coils each of radius equal to 2tcm are placed at right angles to each other. 3 A and 4 A are
the currents flowing in each coil respectively. The magnetic induction in Wbm™2 at the centre of the coils
will be (ug = 41 X 1077 WbAm™1)
a) 12 x 107° b) 107° €)5x107° d)7x107°
A thin circular wire carrying a current / has a magnetic moment M. The shape of the wire is changed to a
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square and it carries the same current. It will have a magnetic moment
4 4 /4
a) M b) =M c)—-M d)—M
2 T 4

Two parallel long wires carry currents i; and i, with i; > i,. When the currents are in the same direction,
the magnetic field midway between the wires is 10uT. When the direction of i, is reversed, it becomes

40 uT. The ratio i, /i, is

a)3:4 b)11:7 c)7:11 d)5:3

A straight wire of length (m?) metre is carrying a current of 24 and the magnetic field due to it is
measured at a point distance 1 cm from it. If the wire is to be bent into a circle and is to carry the same
current as before, the ratio of the magnetic field at its centre to that obtained in the first case would be
a)50:1 b)1:50 c) 100:1 d)1:100

A proton of energy 8 eV is moving in a circular path in a uniform magnetic field. The energy of an alpha
particle moving in the same magnetic field and along the same path will be

a)4delV b) 2 eV c) 8ell d)6elV

An electron and proton having same kinetic energy enter into magnetic field perpendicular to it. Then
a) The path of electron is less curved b) The path of proton is less curved

c) Both have equal curved paths d) Both have straight line paths

A coil of n number of turns is wound tightly in the form of a spiral with inner and outer radii a and b
respectively. When a current of strength I is passed through the coil, the magnetic field at its centre is

ponl a ponl 2uonl ponl b
) p—a) %8} Y3t —a = N3k —a)'%q
A beam of protons is moving parallel to a beam of electrons. Both the beams will tend to
a) Repel each other b) Come closer ¢) Move more apart d) Either (b) or (c)
A fixed horizontal wire carries a current of 200 A. Another wire having a mass per unit length 10~2kg/m
is placed below the first wire at a distance of 2 ¢cm and parallel to it. How much current must be passed
through the second wire if it floats in air without any support? What should be the direction of current in it
a) 25 A (direction of currentis same to first wire)

b) 25 A (direction of current is opposite to first wire)
c) 49 A (direction of current is same to first wire)
d) 49 A (direction of current is opposite to first wire)

Along solenoid of length L has a mean diameter D. It has n layers of winding of N turns each. If it carries a
current I, the magnetic field at its centre will be
a) Proportional to D b) Inversely proportional to D
c) Independent of D d) Proportional to L
Two galvanometer A and B require 3mA and 5mA respectively to produce the same deflection of 10
divisions. Then
a) A is more sensitive than B b) B is more sensitive than 4
c) A and B are equally sensitive d) Sensitiveness of B is 5/3 times that of A
A circular current carrying coil has a radius R. The distance from the centre of the coil on the axis of the
coil, where the magnetic induction is % th of its value at the centre of the coil is
2 R
a) V3R b) R/\3 c) (ﬁ)R d) G

The coil of a galvanometer consists of 100 turns and effective area of 1 square cm. The restoring couple is
108N — m/radian. The magnetic field between the pole pieces is 5 T. The current sensitively of this
galvanometer will be

a) 5x 10*rad/uamp b)5x 107 per amp c) 2 X 10~ "per amp d) 5rad/puamp

A charged particle of mass m and charge q travels in a circular path of radius r that is perpendicular to a
magnetic field B. The time taken by the particle to complete one revolution is
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2 2nB b 2mm 9 2w mq 4 2m q*B

m qB B m
Two circular coils are made of two identical wires of same length. If the number of turns of two coils are 4
and 2, then the ratio of magnetic induction at centres will be zero
a)4:1 b)2:1 c)1:2 d1:1
A long, straight wire is turned into a loop of radius 10 cm (see figure). If a current of 8 amperes is passed
through the lop, then the value of the magnetic field and its direction as the centre C of the loop shall be

close to

8 ampere

a) 5.0 X 107> Newton/(amp-meter), upward
b) 3.4 x 10~5 Newton/(amp-meter), upward

¢) 1.6 x 10~° Newton/(amp-meter), downward

d) 1.6 x 10~°> Newton/(amp-meter), upward

Net magnetic field at the centre of the circle O due to a current through a loop as shown in figure (6 <
180°)

a) zero b) Perpendicular to paper inwards
c) Perpendicular to paper outwards Perpendicular to paper inwards if 6 < 90° and
d) perpendicular to paper outwards if 90° < 06 <
180°
Which of the following while in motion cannot be deflected by magnetic field?
a) Protons b) Cathode rays c) Alpha particles d) Neutrons

A charged particle of mass m and charge q describes circular motion of radius r in a uniform magnetic
field of strength B. The frequency of revolution is
Bq Bq 2mm Bm
a) — b c) — d)—
2mm ) 2nrm ) Bq ) 2nq
A current of 2 amp, flows in a long, straight wire of radius 2 mm. The intensity of magnetic field on the axis

of the wire is

U U 2
a) (?0) % 103tesla b) (ﬁ) x 103tesla c) (%) x 103tesla

d) Zero

A metallic block carrying current [ is subjected to a uniform magnetic induction B as shown in the figure.
The moving charges experience a force F given by ...... which results in the lowering of the potential of the
face ... Assume the speed of the carriers to be v

a) eVBk, ABCD b) eVBk, EFGH c) —eVBk, ABCD d) —eVBk,EFGH
The magnetic field existing in a region is given by B= By [1 + ﬂ k. A square loop of edge [ and carrying
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current i is placed with its edges parallel to x —y axis. The magnitude of the net magnetic force
experienced by the loop is

a) 2B,il b) Byipl c) Byil d) Bil

A straight conductor carrying current /. If the magnetic field at a distance r is 0.4 T, then magnetic field at a
distance 2r will be

a) 04T b)0.1T c) 08T d)0.2T

The proton is energy 1 MeV describes a circular path in plane at right angles to a uniform magnetic field of
6.28 X 10~* T. The mass of the proton is 1.7 x 10727 kg. The cyclotron frequency of the proton is very
nearly equal to

a) 107 Hz b) 10°Hz c) 10° Hz d) 10* Hz

Current is carried in a wire of length L. If the wire is turned into a circular coil, the maximum magnitude
of torque in a given magnetic field B will be

2) LiB? Li’B L%iB Li*B

b) c) d)
2 2 4r 4r

Along solenoid has 800 turns per metre length of solenoid. A current of 1.6 A flows through it. The

magnetic induction at the end of the solenoid on its axis is

a)16 X 107*T b)8x 107*T ¢)32x107*T d)4x107*T

Which of the field pattern given in the figure is valid for electric field as well as for magnetic field?

a)
V\\ / M
® \1/
A‘// l \ b) —‘71\‘—— ) d)

AB and CD are long straight conductors, distance d apart, carrying a current /. The magnetic field at the
midpoint of BC is
5 ’T\ ¢
d
! /
j
. J—» 7
A k D
—Hol —Uol —Uol —Hol ~
a b c d
)Zﬂdk )ndk )47Tdk )87Tdk

The magnetic force acting on a charge particle of charge —2uc in a magnetic field of 2T actin in y direction,

when the particle velocity is (2i + 3j) x 10°ms~1is

a) 8 N in —z direction b) 8 N in z direction ¢) 8 N in y direction d) 8 N in z direction

At the centre of a circular coil of radius 5 cm carrying current, magnetic field due to earth is 0.5 x

1075 Wbm™2, What should be the current flowing through the coil so that it annuals the earth’s magnetic

field?

a)40A b)4 A c)04A d)0.2A

An electron enters into a region of uniform magnetic field of strength 10 webers/m? with a speed of 3 X

107m/s which of the following is not possible

a) The electron may or may not experience an acceleration

b) The electron may experience an acceleration but can continue to move with same speed

c) The electron may experience an acceleration and continue to move with same velocity

d) The kinetic energy of the electron remains unchanged

Magnetic field at the centre of a circular loop of area A4 is B. The magnetic moment of the loop will be
BA? BA3/? BA3/? 2 BA%/?

a) — b ) ——— _—
) HoTt ) HoT ) Homt/2 pomt/2
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A wire oriented in the east-west direction carries a current eastward. Direction of the magnetic field at a
point to the south of the wire is

a) Vertically down b) Vertically up c) North-east d) South-east

Magnetic field induction at the centre O of a square loop of side ‘a’ carrying current I as shown in figure is

Il
1=

pol I 200!
a) —— b) 2v2 22 o) =Ko d)
ﬁna mwa mwa

An electron is projected along the axis of a circular conductor carrying some current. Electron will
experience force

a) Along the axis b) Perpendicular to the axis

c) At an angle of 4° with axis d) No force experienced

If the current is doubled, the deflection is also doubled in

a) A tangent galvanometer b) A moving coil galvanometer
c) Both (a) and (b) d) None of these

In the adjacent figure is shown a closed path P. A long straight conductor carrying a current I passes
through O and perpendicular to the plane of the paper. Then which of the following holds good?

«0 path P

a) LB. dl=0 b) fp B.dl = i,/ Q) fPB_dl > ol d) None of these

A charge moves in a circle perpendicular to a magnetic field. The time period of revolution is independent
of

a) Magnetic field b) Charge

c) Mass of the particle d) Velocity of the particle

A stream of electrons is projected horizontally to the right. A straight conductor carrying a current is
supported parallel to electron stream and above it. If the current in the conductor is from left to right, then
what will be the effect on electron stream?
a) The electron stream will be speeded up towards b) The electron stream will be retarded

the right
c) The electron stream will be pulled upward d) The electron stream will be pulled downward
A proton of mass 1.67 X 10727 kg and charge 1.6 X 10719 C is projected with a speed of 2 X 10® ms™! at
an angle of 60° to the X-axis. If a uniform magnetic field of 0.104 T is applied along ¥-axis, the path of

proton is

a A circle of radius =0.2 m and time period A circle of radius = 0.1 m and time period
=2m X 1077s =2m X1077s

c A helix of radius 0.1 m and time period = 21 X A helix of radius 0.2 m and time period = 2m X
1077 s 1077 s

Rate of change of torque 7 with deflection 8 is maximum for a magnet suspended freely in a uniform
magnetic field of induction B, when

a)0=0° b) 6 = 45° c) 6 =60° d) 6 =90°

The magnetic field at the centre of a circular current carrying conductor of radius r is B.. The magnetic
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field on its axis at a distance r from the centre is B,. The value of B,.: B, will be

a)1: V2 b)1: 2v2 c)2v2:1 d)v2:1
A coil in the shape of an equilateral triangle of side [ is suspended between the pole pieces of a permanent

magnet such that Bisin plane of the coil. If due to a current i in the triangle a torque 7 acts on it, the side [
of the triangle is

2 /T2 2/7T T\ 1
)= (7) 03 (5) 92(55) D E 5
A thin circular disk of radius R is uniformly charged with density o > 0 per unit area. The disk rotates
about its axis with a uniform angular speed w. The magnetic moment of the disk is

4 4 TiR* TR*

a) 2mR%*ow b) TR*cw ) — 0w d) — o
A conducting loop carrying a current / is placed in a uniform magnetic field pointing into the plane of the
paper as shown. The loop will have a tendency to

yan
>

I
a) Contract
b) Expand
c) Move towards +ve x — axis
d) Move towards —ve x — axis

A and B are two conductors carrying a current i in the same direction. x and y are two electron beams

moving in the same direction
= A

a) There will be repulsion between A and B attraction between x and y

b) There will be attraction between A and B repulsion between x and y

c) There will be repulsion between A and B and also x and y

d) There will be attraction between A and B and also x and y

An electron (g = 1.6 X 1079 C) is moving at right angle to the uniform magnetic field

3.534x107> T. The time taken by the electron to complete a circular orbit is

a) 2ps b) 4us c) 3ps d) 1ps

A particle having a mass of 1072 kg carries a charge of 5 X 1078C. The particle is given an initial horizontal
velocity of 10° ms~! in the presence of electric field E and magnetic field B.To keep the particle moving
in a horizontal direction, it is necessary that

@)) B should be perpendicular to the direction of velocity and E should be along the direction of velocity
(2) Both B and E should be along the direction of velocity

(3) Both BandE are mutually perpendicular and perpendicular to the direction of velocity

4) B should be along the direction of velocity and E should be perpendicular to the direction of velocity
Which of the following pairs of statements is possible

a) (1) and (3) b) (3) and (4) c) (2) and (3) d) (2) and (4)

Which of the following gives the value of magnetic field according to Biot-Savart’ law
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2) iAlsin 6 b) Ho iAlsin 6 o Ko iAlsin 6
r? 4t r 4T r?

Two ions having masses in the ratio 1 : 1 and charges 1 : 2 are projected into uniform magnetic field

perpendicular to the field with speeds in the ratio 2 : 3. The ratio of the ratio of circular paths along which

the two particles move is

a)4:3 b)2:3 c)3:1 d)1:4

Equal current i flows in two segments of a circular loop in the direction shown in figure. Radius of the loop

is r. The magnitude of magnitude field induction at the centre of the loop is

Ho . o .
— iAlsin®@
d) 4, [Alsin

a) zero Ho 16 Ho i o i
b) —— —— (- d) —- —
) 4t r 2 2mr (=6 ) 2r (2m=8)

An electron beam travels with a velocity of 1.6 X 107 ms~! perpendicularly to magnetic field of intensity
0.1 T. The radius of the path of the electron beam (m, = 9 x 10731 kg)

a)9x10™°m b)9x 1072 m ) 9x10™*m d)9x 1073 m

A wire carrying current i is shaped as shown. Section AB is a quarter circle of radius r. The magnetic field
is directed

a) At an angle /4 to the plane of the paper

b) Perpendicular to the plane of the paper and directed in to the paper

c) Along the bisector of the angle ACB towards AB

d) Along the bisector of the angle ACB away from AB

If same current / passing through two parallel wires separated by a distance b, then force per unit length

will be
2 I 2 2
a) ﬁi b] Ho C) MOI d) H'OI
4 b 4mh? 47h2 41h

PQ and RS are long parallel conductors separated by certain distance. M is the mid-point between them
(see the figure). The net magnetic field at M is B. Now, the current 2 A is switched off. The field at M now
becomes

P R
oA A A 1A
[ ]
M
Q S
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a) 2B b) B 0 ; d) 38

The magnetic field induction at a point 4 cm from a long current carrying wire is 10~3 T. The magnetic
field induction at a distance of 1.0 cm from the same current wire will be

a)2 x107*T b)3 x107*T )4 x1073T d)1.11 x10™*T

A circular loop has a radius of 5 cm and it is carrying a current of 0.1 amp. Its magnetic moment is

a) 1.32 X 10™*amp -m? b)) 2.62 x 10~*amp -m? ¢) 5.25 X 10~*amp -m? d) 7.85 X 10~ *amp -m?

A coil of 100 turns and area 2 X 10~2m?, pivoted about a vertical diameter in a uniform magnetic field
carries a current of 54. When the coil is held with its plane in North-South direction, it experience a torque
of 0.3 Nm. When the plane is in East-West direction the torque is 0.4 Nm. The value of magnetic induction
is (Neglect earth’s magnetic field)

a)0.2T b) 0.3 T c) 04T d)0.05T

Two charged particles M and N enter a space of uniform magnetic field, with velocities perpendicular to
the magnetic field. The paths are as shown in figure. The possible reason (s) is/are?

x x x X x *

X X ":-;(\-;Nx x

x X X :;\K

«  w w wie Ny
a) The charge of M is greater than that of N b) The momentum of M is greater than that of N
c) Specific charge of M is greater than that of N d) The speed of M is greater than that of N

A particle of charge g and mass m moving with a velocity v along the x-axis enters the region x > 0 with
uniform magnetic field B along the k direction. The particle will penetrate in this region in the x-direction
upto a distance d equal to

a) Zero b) % 9 2mv d) Infinity

A and B are two concentric circular conductors of centre O and carrying currents i; and i, as shown in the
adjacent figure. If ratio of their radii is 1 : 2 and ratio of the flux densities at O due to A and B is 1: 3, then

the value of i; /i, is
B

A
ﬁV\(’
0 n
=
"

a)1/6 b) 1/4 c)1/3 d)1/2
A battery is connected between two points A and B on the circumference of a uniform conducting ring of
radius rand resistance R. One of the acrs AB of the ring subtends an angle 0 at the centre. Magnetic field
due to current at the centre of ring is
Proportional to d) Inversely proportional
2(180° —0) tor
An electron with mass m, velocity v and charge e describes half a revolution in a circle of radius r in a
magnetic field B, will acquire energy equal to
a) 1/2mv? b) 1/4mv? c) mrBev d) zero
A horizontal metal wire is carrying an electric current from the north to the south. Using a uniform

a) Zero, only if 6 = 180° b) Zero for all values of 8 ¢)

magnetic field, it is to be prevented from falling under gravity. The direction of this magnetic field should
be towards the

a) North b) South c) East d) West

What is the net force on the square coil
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10cm

=
24 14 M ¥ 15¢cm

=

<«2cm -

a) 25 X 1077 N moving towards wire b) 25 x 10~7N moving away from wire
¢) 35 x 107N moving towards wire d) 35 x 1077 N moving away from wire
The pole pieces of the magnet used in a pivoted coil galvanometer are
a) Plane surface of a bar magnet b) Plane surface of a horse-shoe magnet
c) Cylindrical surfaces of a bar magnet d) Cylindrical surfaces of a horse-shoe magnet

A cable carrying a direct current is burried in a wall which stands in a north-south plane. A horizontal
compass needle on the west side of the wall is found to point towards south instead of north. The coil is
laid

a) Vertically upwards and the current is also flowing b) Vertically upwards and the current is flowing

upwards down downwards
c) Horizontal with current from south to north d) Horizontal with current from north to south
The magnetic moment of a current (i) carrying circular coil of radius (r) and number of turns (n) varies as
a) 1/r? b) 1/r cor d)r?

An infinitely long wire carrying current i is along Y-axis such that its one end is at point (0, b) while the
wire extends upto . The magnitude of magnetic field strength at point P (a, 0) is

Hol Hol b Wol a Hol b
a) (1 + ) ) (1 - ) 9 (1- ) d) ( )
wma " Varpe) Pama T Y@rp) “ama T V@ipr) Vana Vo rp2
If the strength of the magnetic field produced 10¢m away from a infinitely long straight conductor is
10~ >weber /m?, the value of the current flowing in the conductor will be
a) 5 ampere b) 10 ampere c) 500 ampere d) 1000 ampere
Two concentric circuit coils of ten turn each are situated in the same plane. Their radii are 20 cm and 40
cm and they carry respectively 0.2 A and 0.3 A current in opposite direction. The magnetic field in tesla at
the centre is
a)35uy/4T b) 1y/80 T c) 71y/80T d)5upe/4T
A direct current I flows along the length of an infinitely long straight thin walled pipe, then the magnetic
field is
a) Uniform throughout the pipe but not zero
b) Zero only along the axis of the pipe
c) Zero at any point inside the pipe
d) Maximum at the centre and minimum at the edge
In ballistic galvanometer, the frame on which the coil is wound is non-metallic to
a) Avoid the production of induced e.m.f.
b) Avoid the production of eddy currents
c) Increase the production of eddy currents
d) Increase the production of induced e.m.f.

An electron and a proton enter a magnetic field perpendicularly. Both have same kinetic energy. Which of
the following is true?

a) Trajectory of electron is less curved b) Trajectory of proton is less curved

c) Both trajectories are equally curved d) Both move on straight line path
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An electron and a proton of equal linear momentum enter in the direction perpendicular to uniform
magnetic field. If the radii of their circular paths be 7, and r,, respectively, then :—E, is equal to m, = mass of
P

electron, m, =mass of proton.
m,,\1/2 m 1/2 d)1
a) (_p) b) == o) (e
me Me my,
An electron of mass m and charge q is travalling with a speed v along a circular path of radius r at right

angles to a uniform of magnetic field B. If speed of the electron is doubled and the magnetic field is halved,
then resulting path would have a radius of

r T
a) 7 b) 7 c) 2r d) 4r

A charged particle enters in a magnetic field whose direction is parallel to velocity of the particle, then the
speed of this particle

a) In straight line b) In coiled path c) In circular path d) In ellipse path

Two circular concentric loops of radii 7; = 20 cm and r, = 30 cm are placed in the X — Y plane as shown
in the figure. A current I = 7 A is flowing through them. The magnetic moment of this loop system is

a) + 0.4k (Am?) b) —1.5 k (Am?) c) +1.1k (Am?) d) + 1.3§ (Am?)

A charged particle is moving in a magnetic field of strength B perpendicular to the direction of the field. If
q and m denote the charge and mass of the particle respectively, then the frequency of rotation of the
particle is

qB qB 2m%m 2mm
a)f=ﬁ b)f=m of= 4B d)f—q—B
If two parallel wires carry current in opposite directions
a) The wires attract each other b) The wires repel each other
c) The wires experience neither attraction nor d) The forces of attraction or repulsion do not
repulsion depend on current direction

An electron is shot in steady electric and magnetic fields such that its velocity v, electric field E and magnetic
field B are mutually perpendicular. The magnitude of B are mutually perpendicular. The magnitude of E is 1
Vem™? and that of B is 2 T. Now if it so happens that the Lorentz (magnetic) force cancels the electrostatic
force on the electron, then the velocity of the electron is

a) 50 ms™?! b) 2 cms™?! c) 0.5cms™?! d) 200 cms™!

Two parallel conductors A and B of equal lengths carry currents I and 10 [, respectively, in the same
direction. Then

a) A and B will repel each other with same force

b) A and B will attract each other with same force

c) A will attract B, but B will repel 4

d) A and B will attract each other with different forces

An electron (g = 1.6 X 1071° C) is moving at right angle to the uniform magnetic field

3.534x107> T. The time taken by the electron to complete a circular orbit is

a) 2us b) 4us c) 3us d) 1us

Two long wires are hanging freely. They are joined first in parallel and then in series and then are
connected with a battery. In both cases, which type of force acts between the two wires

a) Attraction force when in parallel and repulsion force when in series

b) Repulsion force when in parallel and attraction force when in series
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c) Repulsion force in both cases

d) Attraction force in both cases

An electron having charge 1.6 x 107% C and mass 9 x 10731 kg is moving with speed 4x 10° ms~!ina
magnetic field of 2 x 107 T in a circular orbit. The force acting on electron and the radius of the circular
orbit will be

a) 188 x10713N,1.1 x 10™*m b)12.8 x 1071*N,1.1 X 103 m

c) 128 x 1073 N,1.1 X103 m d)1.28 x 10713 N,1.1 x10™*m

The unit vectors i, 7 and k are as shown below. What will be the magnetic field at O in the following figure

\ Ao
—
a Z_;g(z_g),« b Z_gé(“g)f c Z_;é'(ﬂg)z d g_;g(“g);z

The figure shows certain wire segments joined together to form a coplanar loop. The loop is placed in a
perpendicular magnetic field in the direction going into the plane of the figure. The magnitude of the field
increases with time. I; and I, are the currents in segment ab and cd. Then,

X X X X X X
¢ d

X a b X X

X X X X X

X X X | X X

X X X X X X

a)11>12 b)11<12
c) 1; is in the direction ba and I, is in the direction c¢d d) /; is in the direction ab and I, is in the direction dc
Three long, straight parallel wires, carrying current, are arranged as shown in figure. The force

experienced by a 25 cm length of wire C is
D C G

v

-=3cm=-=-=®<—-2cm-

30A 10A 20 A

a) 1073 N b)2.5x 1073 N c) Zero d)1.5x 1073

Work done on an electron moving in a solenoid along its axis is equal to

a) Zero b) —evB c)i/B d) None of the above
The magnetic field at the point of intersection of diagonals of a square loop of side L carrying a current [ is
I 2ol
a ol b) 2o o Y2io! d) 2Y20o!
L L L L

Along wire AB is placed on a table. Another wire PQ of mass 1.0 g and length 50 cm is set to slide on two
rails PS and QR. A current of 504 is passed through the wires. At what distance above AB, will the wire PQ
be in equilibrium
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s R
1
=
P Q
o,
50 A
a) 25mm b) 50 mm c) 75 mm d) 100 mm

108. A straight section PQ of a circuit lies along the X-axis from x = _Ta tox = % and carries a steady current i.

The magnetic field due to the section PQ at a distance x = +a will be
a) Proportional to a b) Proportionalto 1/a  ¢) Proportional to a? d) Zero
109. A current i is passing through a straight conductor of infinite length. The magnetic field at a point situated
at a distance R from the conductor is
Ho Ho I Ho 1
- c) —— d) ——
21 R? 2m R3 2R
110. A current of 1 ampere is passed through a straight wire of length 2.0 metres. The magnetic field at a point
in air at a distance of 3 metres from either end of wire and lying on the axis of wire will be
Ho Ho Ho d) Zero
) 2 ) g 2= )
111. A current [ enters a circular coil of radius R, branches into two parts and then recombines as shown in the

Ho .
a)gl

circuit diagram

/= I1+/2

The resultant magnetic field at the centre of the coil is

I 3 (uo! 1 I
a) Zero b) Ho 9 _(Ho ) d)= (llo )
2R 4\2R 4 \2R
112. The figure shows three situations when an electron with velocity v travels through a uniform magnetic

field B. In each case, what is the direction of magnetic force on the electron?

1
1
1
1

2

a) + ve z — axis, —ve x — axis, +ve y — axis
b) — ve z — axis, —ve x — axis and zero
¢) + ve z — axis, +ve y — axis and zero
d) — ve z — axis, +ve y — axis and zero
113. An electron having mass (9.1 x 103! kg) and charge (1.6 x 1071? C) moves in a circular path of radius 0.5
m with a velocity 10° ms~? in a magnetic field. Strength of magnetic field is
a) 1.13x 1075 T b) 5.6 x 1076 T c) 28x107°T d) None of these
114. Due to the flow of current in a circular loop of radius R, the magnetic induction produced at the centre of
the loop is B. The magnetic moment of the loop is

(4o = permeability constant)
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a) BR3/2mu, b) 2nBR3/u, c) BR?/2my, d) 2rBR? /

An alternating electric field, of frequency v, is applied across the dees (radius = R) of a cyclotron that is
being used to accelerated protons (mass = m). The operating magnetic field (B) used in the cyclotron and
the kinetic energy (K) of the proton beam, produced by it, are given by

a)B = % and K = 2mm?v?R? b)B = 27r%and K = m*mvR?

2mmv

c) B =
A steady electric current is flowing through a cylindrical conductor

a) The magnetic field in the vicinity of the conductor is zero

b) The electric field in the vicinity of the conductor is non-zero

c) The magnetic field at the axis of the conductor is zero

d) The electric field at the axis of the conductor is zero

Two long parallel wires carry currents i; and i, such that i; > i,. When the currents are in the same
direction, the magnetic field at a point midway between the wires is 6 X 107° T. If the direction of i, is

and K = 2mn?v?R? d)B = %and K = m?mvR?

reversed, the field becomes 3 x 1073 T. The ratio i—l is

2
1 b) 2 2 3
a) 2 ) 3 d) 2
A wire of length [ metre carrying a current i ampere is bent in the form of a coil having two turns. Its
magnitude of magnetic moment will be
a)il/4n b) i%1? /4 c) i%l/8m d)il?/8rm
Find magnetic field at O

VN
-
/().
Hoif 11pyi6 d) Zero

a) SHol? b) )
24mr 24nr 24mr
Along solenoid has 200 turns/cm and carries a current i. The magnetic field at its centre is 6.28 X
1072 Wb/m?. Another long solenoid has 100 turns/cm and it carries a current i /3. The value of the
magnetic field at its centre is
a) 1.05x 1072Wbm™2  b) 1.05x 107> Wbm™2  ¢) 1.05X% 1073 Wbm™2  d) 1.05 x 10™* Wbm™2
A charge + Q is moving upwards vertically. It enters a magnetic field directed to north. The force on the
charge will be towards
a) North b) South c) East d) West
A length of wire carries a steady current. It is bent first to form a circular coil of one turn. The same length

is now bent more sharply to give a double loop of smaller radius. The magnetic field at the centre caused
by the same current is

a) Double of its first value b) Quarter of its first value

c) Four times of its first value d) Same as the first value

A particle of mass m and charge g moves with a constant velocity v along the positive x direction. It enters
aregion containing a uniform magnetic field B directed along the negative z direction, extending from x =
a to x = b. The minimum value of v required so that the particle can just enter the region x > b is

a) gb B/m b) g(b —a)B/m c)qaB/m d)q(b+a)B/2m

A, B and C are parallel conductors of equal length carrying currents I, and 21 respectively. Distance
between A and B is x. Distance between B and C is also x. F; is the force exerted by B on A and F, is the
force exerted by C on A. Choose the correct answer
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A B C

— X = e X =

a) F; = 2F, b) F, = 2F; c)F, =F, d)F, = —F,

When a positively charged particle enters a uniform magnetic field with uniform velocity, its trajectory can
be

(1) a straight line

(2) acircle

(3) ahelix
a) (1) only b) (1) or (2)
c) (D or(3) d) Any one of (1), (2) and (3)

A current ] flow in an infinitely long wire cross-section in the form of a semi-circular ring of radius R. The
magnitude of the magnetic induction along its axis is

Ho !

2 R

a) Ho ! b) Ho ! 0 Ho [

2n? R 27 R 4T R
An electron is moving in an orbit of radius R with a time
period T as shown in the figure. The magnetic moment produced may be given by
|e| represents the magnitude of the electron charge.

d)

|A|=tR?

2m|e]|A 2mle|A le|]A le|]A
ajM = b)M = — C)M=— dM=-——
) T ) T ) T ) T

1A current flows through an infinitely long straight wire. The magnetic field produced at a point 1 metre
away from it is

2
a) 2 x 10 3tesla b) EteSla c) 2 X 107 tesla d) 2m x 10~ %tesla

A magnetic needle lying parallel to a magnetic field required W units of work to turn it through 60°. The
torque required to maintain the needle in this position will be

w 2w
a) V3w b) W V3 > d)

Which of the following particles will describe the smallest circle when projected with the same velocity
perpendicular to the magnetic field?
a) Electron b) Proton c) a — particle d) Deuteron
On connecting a battery to the two corners of a diagonal of a square conductor frame of side a, the
magnitude of the magnetic field at the centre will be
a) Zero b) Ho J 24, d) 4ol
na ma na
A solenoid consists of 100 turns of wire and has a length of 10.0 cm. The magnetic field inside the solenoid

when it carries a current of 0.500 A will be

a) 628 x 1074 T b) 6.28 x 1075 T €)3.14x107*T d) None of these

A rectangular loop carrying a current i is situated near a long straight wire such that the wire is parallel to
the one of the sides of the loop and is in the plane of the loop. If a steady current I is established in wire as
shown in figure, the loop will

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page | 15



Gplus Education

NN
A A \
i
g R
a) Rotate about an axis parallel to the wire b) Move away from the wire to towards right
c) Move towards the wire d) Remain stationary
134. The magnetic field on the axis of a long solenoid having n turns per unit length and carrying a current i is
a) poni b) pon?i c) poni? d) None of these
135. In case of Hall effect for a strip having charge Q and area of cross-section 4, the Lorentz force is
a) Directly proportional to Q b) Inversely proportional to Q
c) Inversely proportional to A d) Directly proportional to A

136. Circular loop of a wire and long straight wire carry currents I, and I,, respectively as shown in figure.
Assuming that these are placed in the same plane. The magnetic fields will be zero at the centre of the loop
when the separation H is

Straight
IR IR nl, Im
A7 e VLR TR

137. An electron enters the space between the plates of a charged capacitor as shown. The charge density on
the plate is 0. Electric intensity in the space between the plates is E. A uniform magnetic field B also exists
in that space perpendicular to the direction of E. The electron moves perpendicular to both Eand B
without any change in direction. The time taken by the electron to travel a distance [ in that space is

T+ F
®
o— @
B9
ol oB £ lB &ol
a EO_B b) €Ol C _0' d)O_—B

138. An electron is moving in the north direction. It experiences a force in vertically upward direction. The
magnetic field at the position of the electron is in the direction of
a) East b) West c) North d) South

139. In hydrogen atom, the electron is making 6.6 x 10'5rev/sec around the nucleus in an orbit of radius
0.528 A. The magnetic moment (4 — m?) will be
a)1x1071° b)1x 10710 c) 1x10723 d)1x107?7

140. The magnetic moment of a circular coil carrying current is
a) Directly proportional to the length of the wire in the coil
b) Inversely proportional to the length of the wire in the coil
c) Directly proportional to the square of the length of the wire in the coil
d) Inversely proportional to the square of the length f the wire in the coil

141. A doubly ionized helium ion and a H, ion are accelerated through the same potential. The ratio of the
speed of helium and H, ion is

a)2:1 b)1:2 ) 1:v2 d)v2:1
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142. What is the shape of magnet used in moving coil galvanometer to make the magnetic fields radial

a) Concave b) Horse shoe magnet c) Convex d) None of these

143. A circular coil carrying a current has a radius R. The ratio of magnetic induction at the centre of the coil

and at a distance equal to v/3 R from the centre of the coil on the axis is
a)l:1 b)1:2 c)2:1 d)8:1

144. A galvanometer of resistance 100 Q gives a full scale deflection for a current of 107> A. To convert it into a

ammeter capable of measuring upto 1A, we should connect a resistance of
a) 1 Qin parallel b) 1073 Q in parallel c) 10° Qin series d) 100 Q in series

145. Two wires of same length are shaped into a square and a circle. If they carry same current, ratio of the

magnetic moment is

a)2:m b)m:2 c)m:4 d)4: w
146. If an electron is going in the direction of magnetic field B with the velocity of ¥ then the force on electron is
a) Zero b) e(- §) c) e(# x B) d) None of these
147. A charge of 2.0 uC moves with a speed of 3.0 x 10° ms~! along +ve X-axis. A magnetic field of strength
B = —0.2 k tesla exists in space. What is the magnetic force (ﬁm) on the charge
a) F,, = 1.2 N along +ve x — direction b) F,, = 1.2 N along —ve x — direction
c) E, = 1.2 N along +ve y — direction d) E,, = 1.2 N along —ve y — direction

148. An arc of a circle of radius R subtends an angle /2 at the centre. It carries a current i. The magnetic field

at the centre will be
a Kol b) Kol c Kol d) 2Kt
2R 8R 4R 5R

149. Lorentz force can be calculated by using the formula

a)F =q(E+7%xB) b) F = q(E — ¥ x B) ¢)F=q(E+7 B) d)F =q(EXEB+9)

150. A current flows in a conductor from east to west. The direction of the magnetic field at a point above the

conductor is
a) Towards east b) Towards west ¢) Towards north d) Towards south

151. Consider two straight parallel conductors A and B separated by a distance x and carrying individual

currents iy and ig respectively. If the two conductors attract each other, it indicates that
a) The two currents are parallel in direction

b) The two currents are anti-parallel in direction

c) The magnetic lines induction are parallel

d) The magnetic lines of induction are parallel to length of conductors

152. The earth’s magnetic induction at certain point is 7 X 10~ Wh/m?2. This is to be annulled by the magnetic

induction at the centre of a circular conducting loop of radius 5 cm. The required current in the loop is
a) 0.56 4 b) 5.6 A c) 0.284 d)2.84

153. Positively charged particles are projected into a magnetic field. If the direction of the magnetic field is

along the direction of motion of the charge particles, the particles get
a) Accelerated b) Decelerated c) Deflected d) No change in velocity

154. The deflection in moving coil galvanometer is reduced to half, when it is shunted with a 40 Q coil. The

resistance of the galvanometer is
a) 60 Q b) 10 Q c)40Q d) 20 Q

155. A coil having N turns carry a current I as shown in the figure. The magnetic field intensity at point P is
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to NIR? UoNI UoNIR? d) Zero
a) o ——— b) Q) ="
2(R% + x?)3/2 2R (R +x)?
In a cyclotron, the angular frequency of a charged particle is independent of
a) Mass b) Speed c) Charge d) Magnetic field

A square current carrying loop is suspended in a uniform magnetic field acting in the plane of the loop. If
the force on one arm of the loop is ﬁ, the net force on the remaining three arms of the loop is

a) F b) 3F Q) —F d) —3F

A solenoid of 1.5 m length and 4.0 cm diameter has 10 turns per cm. A current of 5 A is flowing through it.
The magnetic field induction at axis inside the solenoid is

a)2m x 1074 T b)2m x 107> T €)20mG d)2nG

If a copper rod carries a direct current, the magnetic field associated with the current will be
a) Only inside the rod b) Only outside the rod

c) Both inside and outside the rod d) Neither inside nor outside the rod

An electron and a proton are projected at right angles to a uniform magnetic field with the same kinetic
energy. Then
a) The electron trajectory will be less curved than  b) The electron trajectory will be more curved than

proton trajectory proton trajectory
c) Both the trajectories will be equally curved d) Both particles continue to move along a straight
line

An electron and a proton with equal momentum enter perpendicularly into a uniform magnetic field, then
a) The path of proton shall be more curved than that of electron

b) The path of proton shall be less curved than that of electron

c) Both are equally curved

d) Path of both will be straight line

In the given diagram two long parallel wires carry equal currents in opposite direction. Point Ois situated
midway between the wires and the XY - plane contains the two wires and the positive Z-axis comes
normally out of the plane of paper. The magnetic field B at O is non-zero along

i i

X
x=-d|#yz x=+d

a) X,Y and Z-axes b) X-axis c) Y-axis d) Z-axis

A circular coil is in y-z plane with centre at origin. The coil is carrying a constant current. Assuming
direction of magnetic field at x = —25 cm to be positive direction of magnetic field, which of the following
graphs shows variation of magnetic field along x-axis

The unit of electric current “ampere” is the current which when flowing through each of two parallel wires
spaced 1 m apart in vacuum and of infinite length will give rise to a force between them equal to

a)1N/m b)2x 107'N/m c) 1x1072N/m d)4m x 107’N/m

A straight conductor carries a current of 5A. An electron travelling with a speed f5 X 10°ms~! parallel to
the wire at a distance of 0.1m from the conductor, experiences a force of

a) 8 x 1072°N b) 3.2 x 1071°N c) 8x 10718N d) 1.6 X 107°N

A deutron of kinetic energy 50 keV is describing a circular orbit of radius 0.5 m in a plane perpendicular to
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magnetic field B. The kinetic energy of the proton that describes a circular orbit of radius 0.5 m in the

same plane with the same Bis
a) 200 keV b) 100 keV c) 50 keV d) 25 keV
167. The resultant force on the current loop PQRS due to a long current carrying conductor will be

N S

15cm
20 A
P < Q v
[P — 10 cm—*]
2cm
a) 107*N b)3.6 x 10™*N ¢) 1.8 x 107*N d)5x 107* N

168. An electron moving in a circular orbit of radius 7 makes n rotations per second. The magnetic field
produced at the centre has a magnitude of
2) Hone uon’e Home d) Zero

b)
169. A current i flows along the length of an infinitely long, straight, thin-walled pipe. Then

2r 2r ¢ 2nr

a) The magnetic field at all points inside the pipeis b) The magnetic field at any point inside the pipe is

the same, but not zero Zero
c) The magnetic field is zero only on the axis of the d) The magnetic field is different at different points
pipe inside the pipe
170. The magnetic field lines due to a bar magnet are correctly shown in
N N N N
a) b) c) d) k
S S S S

171. In a square loop PQRS made with a wire of cross-section current i enters from point P and leaves from

point S. The magnitude of magnetic field induction at the centre O of the square is
OQ=—2a—»p

N
N
/.\

SN

., s
i i
2v2i b) Ho 4/2i
a 4Tt a
172. A cell is connected between two points of a uniformly thick circular conductor. The magnetic field at the
centre of the lop will be
(Here iy and i, are the currents flowing in the two parts of the circular conductor of radius 'a’ and u, has
the usual meaning)

Ho . . Ho . . Ho . .
a) Zero b) %(11 —i3) c) %(11 +1i3) d) ;(11 +1i3)
173. A electron moving with kinetic energy 6 X 1071 ] enters a field of magnetic induction 6 X 10~ Wbm™2 at
right angle to its motion. The radius of its path is

a) 3.42 cm b) 4.23 cm c) 6.17 cm d) 7.7 cm
174. A straight wire of diameter 0.5 mm carrying a current of 1 4 is repaced by another wire of 1 mm diameter

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page | 19

a) ko o Ho 2\2i d) zero
41 4 a




Gplus Education

carrying the same current. The strength of magnetic field far away is
a) Twice the earlier value b) Half of the earlier value
c) Quarter of its earlier value d) Unchanged

175. The expression for the torque acting on a coil having area of cross-section 4, number of turns n, placed in a
magnetic field of strength B, making an angle 8 with the normal to the plane of the coil, when a current { is
flowing in it, will be
a) ni ABtan#9 b) ni AB cos 6 c) ni ABsin6 d) ni AB

176. An a-particle with a specific charge of 2.5 X 107 C kg~! moves with a speed of 2 X 10° ms~! ina
perpendicular magnetic field of 0.05 T. Then the radius of the circular path described by it is
a) 8cm b) 4 cm c) 16 cm d) 2 cm

177. A proton (mass m and charge +¢e) and an a-particle (mass 4m and charge +2e) are projected with the
same kinetic energy at right angles to the uniform magnetic field. Which one of the following statements
will be true
a) The a-particle will be bent in a circular path with a small radius that for the proton
b) The radius of the path of the a-particle will be greater than that of the proton
c) The a-particle and the proton will be bent in a circular path with the same radius
d) The a-particle and the proton will go through the field in a straight line

178. A vertical circular coil of radius 0.1 m and having 10 turns carries a steady current. When the plane of the
coil is normal to the magnetic meridian, a neutral point is observed at the centre of the coil. If By =
0.314 x 10™* the current in the coil is
a) 0.5A b) 0.25A c)2A d)1A

179. Two particles A and B having equal charges +6C, after being accelerated through the same potential
difference, enter a region of uniform magnetic field and describe circular paths of radii 2cm and 3cm
respectively. The ratio of mass of A to that of B is

4 9 1 1
a) 5 b) 3 ) 2 d) 3
180. The magnetic force on a charged particle moving in the field does not work, because
a) Kinetic energy of the charged particle does not change
b) The charge of the particle remains same
c) The magnetic force is parallel to velocity of the particle
d) The magnetic force is parallel to magnetic field
181. An infinitely long hollow conducting cylinder with inner radius R/2 and outer radius R carries a uniform

current density along its length. The magnitude of the magnetic field |§ | as a function of the radial distance

r from the axis is best represented by
/\ 15l
s d)
: T T

R/2 R R/2 R R/2 R R/2 R

182. A uniform magnetic field B = B, exists in space. A particle of mass mand charge gis projected towards x-
axis with speed v from a point (a, 0,0). The maximum value of v for which the particle does not hit the y-z

plane is
B B B B
a) —— b) —- ) —t d) —
2m am 2am
183. Force acting on a magnetic pole of 7.5 X 1072 A-m is 1.5 N. Magnetic field at the point is
a) 20 Wbm™2 b) 50 Wbm™—2 c) 1125T d)2.0T

184. A winding wire which is used to frame a solenoid can bear a maximum 10 A current. If length of solenoid is
80 cm and it’s cross sectional radius is 3 cm then required length of winding wire is (B = 0.2 T)
a)1.2x10%2m b) 4.8 x 10> m c) 24x103m d)6x103m
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A moving coil galvanometer has N number of turns in a coil of effective area 4, it carries a current /. The
magnetic field B is radial. The torque acting on the coil is

a) NA2B?] b) NABI? c) N2ABI d) NABI

When a magnetic field is applied in a direction perpendicular to the direction of cathode rays, then their
a) Energy decreases b) Energy increases

c) Momentum increases d) Momentum and energy remain unchanged

A wire of length [ is bent in the from of a circular coil of some turns. A current i flows through the coil.
The coil is placed in a uniform magnetic field B. The maximum torque on the coil can be
iBI? iB1? iBI? 2iBI?

Vo0 b I D—

A wire in the form of a square of side ‘a’ carries a current i. Then the magnetic induction at the centre of
the square wire is (Magnetic permeability of free space= p,)

a) ol b) Hoiv2 J 2V2pi d) Hol

2na na na \2ma
A charged particle is moving with velocity v in a magnetic field of induction B. The force on the particle

will be maximum when

a) v and B are in the same direction b) v and B are in opposite directions

c) v and B are perpendicular d) v and B are at an angle of 45°

A particle of mass m and charge g is placed at a rest in a uniform electric field E and then released. The
kinetic energy attained by the particle after moving a distance y is

a) q Ey? b)q Ey c) q Ey d) ¢*Ey
The magnetic induction at the centre O in the figure shown is
R
N
R
fai(L_ 1) fai (L, 1) ol ol
a7 R, R, b) 4 R1+R2 C)T(R1_R2) d)T(R1+R2)

A small coil of N turns has area A and a current I flows through it. The magnetic dipole moment of this coil
will be

a) NI/A b) NI?A c) N2AlI d) NIA

The ratio of the magnitude field at the centre of a current carrying coil of the radius a and at a distance ‘a’
from centre of the coil and perpendicular to the axis of coil is

1 1
a) % b) V2 ) Vel d) 242

The figure shows the cross-section of a long cylindrical conductor of radius a carrying a uniformly
distributed current i. The magnetic field due to current at P is

a) Woir/(2ma®) b) woir?/(2ma) c) woia/(2mr?) d) poia®/(mr?)
Identify the correct statement from the following

a) Cyclotron frequency is dependent on speed of the charged particle

b) Kinetic energy of charged particle in cyclotron does not dependent on its mass

c) Cyclotron frequency does not depend on speed of charged particle
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d) Kinetic energy of charged particle in cyclotron is independent of its charge

Two parallel beam of electrons moving in the same direction produce a mutual force

a) Of attraction in plane of paper b) Of repulsion in plane of paper

c) Upwards perpendicular to plane of paper d) Downward perpendicular to plane of paper
A thin disc having radius r and charge g distributed uniformly over the disc is rotated n rotations per
second about its axis. The magnetic field at the centre of the disc is

a) Ho qn Ho qn Ho qn 3y gn

2r b) r ) 4r d) Ar
A one metre long wire is lying at right angles to the magnetic field. A force of 1 kg wt. is acting on it in a
magnetic field of 0.98 tesla. The current flowing in it will be
a) 100 A b) 10 A c)1A d) Zero
Along solenoid carrying a current produces a magnetic field B along its axis. If the current is doubled and

the number of turns per cm is halved, the new value of the magnetic field is

a) B b)2B c)4B d)B/2

A proton, a deuteron and an a — particle with the same kinetic energy enter a region of uniform magnetic
field moving at right angles to B. What is the ratio of the radii of their circular paths?

a)1: V2:2 b)1:V2:1 A)V2:1:1 d)vV2:V2:1

A metallic loop is placed in a magnetic field. If a current is passed through it, then

a) The ring will feel a force of attraction

b) The ring will feel a force of repulsion

c) It will move to and from about its centre of gravity

d) None of these

A charge is fired through a magnetic field. The force acting on the charge is maximum when the angle
between the direction of motion of charge and the magnetic field is

a) Zero b) g g " g

The field due to a long straight wire carrying a current I is proportional to

a)l Y5 o) VI d)1/1

The forces existing between two parallel current carrying conductors is F. If the current in each conductor
is doubled, then the value of force will be

a) 2F b) 4 F c)5F d)F/2
The force between two parallel current carrying wires is independent of

a) Their distance of separation b) The length of the wires

c) The magnitude of currents d) The radii of the wires

An electron (mass = 9.1 X 1073kg, charge = 1.6 X 10718(C) experience no deflection if subjected to an
electric field of 3.2 X 105V /m, and a magnetic field of 2.0 x 10~3Wh/m?. Both the fields are normal to the
path of electron and to each other. If the electric field is removed, then the electron will revolve in an orbit
of radius

a)45m b) 4.5m c) 0.45m d) 0.045

If the direction of the initial velocity of the charged particle is neither along nor perpendicular to that of
the magnetic field, then the orbit will be

a) A straight line b) An ellipses c) Acircle d) A helix

An electron and a proton have equal kinetic energies. They enter in a magnetic field perpendicular to B,
then

a) Both will follow a circular path with same radius

b) Both will follow a helical path

c) Both will follow a parabolic path

d) All the statements are false

A current carrying loop is placed in a uniform magnetic field in four different orientations, I, II, III & IV.
Arrange them in the decreasing order of potential energy
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"
. T’ B V. N—rt—s B

a) [I>II>I>1V b) IS>II>1I>1V c) I>IV>II>111 d) HI>IV>I>11
210. The ratio of magnetism potentials due to magnetic dipole in the end on position to that in broad side on
position for the same distance from it is

a) Zero b) o 1l d) 2
211. Along copper tube of inner radius R carries a current i. The magnetic field B inside the tube is
4 Hol b Hol o) Fot d) Zero
2nR 4R 2R

212. Three infinite straight wires 4, B and C carry currents as shown. The net force on the wire B is directed

1A 2A Y 3A

A B cC
a) Toward A b) Toward C
¢) Normal to plane of paper d) zero

213. Awire of length [ is bent into a circular loop of radius R and carries a current /. The magnetic field at the
centre of the loop is B. The same wire is now bent into a double loop of equal radii. If both loop carry the
same current [ and it is in the same direction, the magnetic field at the centre of the double loop will be

a) Zero b) 2B c) 4B d)8B
214. Gauss is unit of which quantity
a)H b) B c) ¢ d) 1

215. Due to 10 ampere of current flowing in a circular coil of 10 cm radius, the magnetic field produced at its
centre is 3.14 X 10~3weber/m?. The number of turns in the coil will be

a) 5000 b) 100 c) 50 d) 25

216. A beam of electrons and protons move parallel to each other in the same direction, then they
a) Attract each other b) Repel each other
c) No relation d) Neither attract nor repel

217. The (T — 6) graph for a coil is

a) T b) T C) T d) T
J l [ .‘ [ o ‘; 0 J 0
0 90 180 0 90 180 0 90 180 0 90° 180°

218. A bar magnet is cut into two equal halves by a plane parallel to the magnetic axis. Of the following physical
quantities, the one which remains unchanged is
a) Pole strengths b) Magnetic moment
c) Intensity of magnetization d) Moment of inertia

219. A particle of charge q and mass m starts moving from the origin under the action of an electric field E=
Eyland B= B,1 with a velocity V= voj. The speed of the particle will becomes \/Z_g vy after a time

muv, muv

a) b) s g Y3mu o ¥5mu
qE 2qE 2qE
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220. Two insulated rings, one of slightly smaller diameter than the other are suspended along the common
diameter as shown. Initially the planes of the rings are mutually perpendicular. When a steady current is
set up in each of them,

a) The two rings rotate into a common plane b) The inner ring oscillates about its initial position
) The inner rings stays stationary while the outer  d) The outer ring stays stationary while the inner
one moves into plane of the inner ring one moves into plane of the outer ring

221. Current i is passed through a solenoid of length ! having number of turns N when it is connected to a DC
source. A charged particle with charge q is projected along the axis of the solenoid with a speed v,. The
velocity of the particle in the solenoid
a) Increases b) Decreases c) Remain same d) Becomes zero

222. An electric current passes through a long straight copper wire. At a distance 5 cm from the straight wire,

the magnetic field is B. The magnetic field at 20 cm from the straight wire would be

B B B B
a)— b) — c) — d)—
)= )3 ) 3 )3
223. The areas of cross-section of three magnets of same length area 4, 2 A and 64 respectively. The ratio of

their magnetic moments will be
a)6:2:1 b)1:2:6 c)2:6:1 d)1:1:1

224. Along wire carries a steady current. It is bent into a circle of one turn and the magnetic field at the centre
of the coil is B. It is then bent into a circular loop of n turns. The magnetic field at the centre of the coil will
be
a) nB b) n’B c) 2nB d) 2n%B

225. A proton a mass m and charge +e is moving in a circular orbit in a magnetic field with energy 1 MeV. What
should be the energy of @ —particle (mass = 4m and charge = +2e), so that it can revolve in the path of
same radius
a) 1 MeV b) 4 MeV c) 2MeV d) 0.5 MeV

226. Four wires each of length 2.0 m are bent into four P, Q,R and S and then suspended into a uniform
magnetic field. Same current in passed in each loop

BIEETS

a) Couple on loop P will be maximum b) Couple on loop Q will be maximum
c) Couple on loop R will be maximum d) Couple onloop S be maximum
227. A long straight wire carries a current of T amp. The magnetic field due to it will be 5 X 10™>weber /m? at

what distance from the wire [py = permeability of air]
4 6

a) 10*u, metre b) "™ metre c) 10%u, metre d) " metre
0 0

228. An ammeter has resistance R, and range I. What resistance should be connected in parallel with it to
increase its range by nl?
a) Ry/(n—1) b) Ry/(n+ 1) c) Ry/n d) None of these

229. An electron (mass = 9.0 X 10731) kg and charge (1.6 X 1071° C) is moving in a circular orbit in a magnetic
field of 1.0 X 10~* Wbm™2. Its period of revolution is
a)2.1x107°s b) 1.05x 107°s c)7%x1077s d)3.5x1077s

230. A charged particle (charge g) is moving in a circle of radius R with uniform speed v. The associated
magnetic moment p is given by
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qvR?

a) — b) quR? c) d) quR

231. A current I flowing through the loop as shown in figure. The magnetic field at centre O is

7 tol 7 pol 7 pol 5 uol
b d
VTer ® ) Ter © )16 © )Ter ©

232. A man carrying suitable instruments for measuring electric and magnetic field passes by a stationary
electron with velocity V. Then these instruments will note
a) Electric field b) Magnetic field c) Bothaand b d) None of these
233. The magnetic field B with in the solenoid having n turns per metre length and carrying a current of

i ampere is given by

ni
a) ke b) uoni ¢) 4mugni d) ni
e
234. Two magnets of equal magnetic moments M each are placed as shown in figure. The resultant magnetic
moment is
S,
N 60°
S N
a)M b)v/3M o) V2M d)yM/2

235. The correct curve between the magnetic induction (B) along the axis of a long solenoid due to current flow
i in it and distance x from one end is
a) B b) B c) B d) s

Brmax

236. Two wires PQ and QR, carry equal currents i as shown in figure. One end of both the wires extends to
infinity ZPQR = 0. The magnitude of the magnetic field at O on the bisector angle of these two wires at a
distance r from point Q is

Mo @ . 9) Ko i (9) TR (e) Mo I (14 cosb/2)
- e b) 22— e s e 2=
2 st (2 )4an0t 2 2 rrrtan 2 )4-7rr (sin8/2)

237. The expression for magnetic induction inside a solenoid of length L carrying a current I and having N
number of turns is

to N Ho N
a) —— b NI c) — NLI d —1
e ) o )52 ) o

238. Wires 1 and 2 carrying currents i; and i, respectively are inclined at an angle 8 to each other. What is the
force on a small element dl of wire 2 at a distance of r from wire 1 (as shown in figure) due to the
magnetic field of wire 1
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0) o)
llT /iz
r
S
P@/ di
Ho . . Ho . . . Ho . . Ho . . .
a) - iqi, dltan 8 b) - iqi, dlsin@ c) - i1i, dlcos @ d) yp— i1i, dlsin

239. A magnetic field B = B, exists in the region a < x < 2a and B = —B,}, in the region 2a < x < 3a, where
By is a positive constant. A positive point charge moving with a velocity V= Vo1, where V,, is a positive
constant, enters the magnetic field at x = a. The trajectory of the charge in this region can be like

z z z z
b a 2a 3a d a 2a 3a
a X X C X X
) a 2a 3a ) ) a 2a 3a )

240. If two streams of protons move parallel to each other in the same direction, then they
a) Do not exert any force on each other b) Repel each other
c) Attract each other d) Get rotated to be perpendicular to each other
241. A particle having a charge of 10.0 uC and mass 1ug moves in a circle of radius 10 cm under the influence
of a magnetic field of induction 0.1T. When the particle is at a point P, a uniform electric field is switched
on so that the particle starts moving along the tangent with a uniform velocity. The electric field is

X

a)0.1V/m b) 1.0V/m c) 10.0V/m d) 100V /m

242. Two very long, straight, parallel wires carry steady current i and — i resepectively. The distance between
the wires is d. At a certain instant of time, a point charge q is at a point equidistant from the two wires, in
the plane of the wires. Its instantaneous magnitude of the force due to the magnetic field acting on the
charge at this instant is
a) M b) M 0 2y iqu d) zero

2nd nd nd

243. The magnetic field due to a straight conductor of uniform cross section of radius a and carrying a steady

current is represented by
a) B b] B C) B d) B

........ \ \

r : r ' r : ,
a a a a

244. The magnetic field at the point of intersection of diagonals of a square wire loop of side Z carrying a
current /is

2y 1 0) \/EIJO I d) 2\/7”0 1
L 7L L
245. A proton and a deutron both having the same kinetic energy, enter perpendicularly into a uniform

Ho I
— b
a) )
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magnetic field B. For motion of proton and deuteron on circular path of radius Rp and R, respectively, the
correct statement is
a)R; =V2R, b) Ry = R,/V2 c)Ra= R, d)Rq = 2R,

246. Magnetic dipole moment of a rectangular loop is
a) Inversely proportional to current in loop
b) Inversely proportional to area of loop
c) Parallel to plane of loop and proportional to area of loop
d) Perpendicular to plane of loop and proportional to area of loop

247. A cylindrical conductor of radius ‘R’ carries a current ‘i’. The value of magnetic field at a point which is R /4
distance inside from the surface is 107. Find the value of magnetic field at point which is 4R distance
outside from the surface
a)4/3T b)8/3T c) 40/3T d)80/3T

248. A short bar magnet placed with its axis at30°, with a uniform external magnetic field of 0.25 T experiences
a torque of 4.5 x 10~2N-m. Magnetic moment of the magnet is
a)036]T?! b)0.72] T~ c) 0.18]T?! d) Zero

249. A circular conductor of radius 5 cm produces a magnetic field of 7 X 107 T. The current flowing through
the conductor is
a)3.0A b) 2.25A c)45A d) 0.56 A

250. A neutron, a proton, an electron and an a — particle enter a region of uniform magnetic field with the same
velocities. The magnetic field is perpendicular and directed into the plane of the paper. The tracks of the
particles are labeled in the figure. The electron follows the track

C
A

a)D b) C c)B d)A
251. A wire shown in figure carries a current of 40 A. If r = 3.14 cm, the magnetic field at point P will be

<>
90°
a)1.6 x1073T b)3.2x 1072 T c) 48x1073T d)6.0x107*T
252. Two parallel wires carrying currents in the same direction attract each other because of
a) Potential difference between them b) Mutual inductance between them
c) Electric force between them d) Magnetic force between them

253. A proton (or charged particle) moving with velocity v is acted upon by electric field E and magnetic field
B. The proton will move undeflected if
a) E is perpendicular to B
b) E is parallel to v and perpendicular to B
c) E, B and v are mutually perpendicular and v = g

d) E and B both are parallel to v
254. A neutral point is obtained at the centre of a vertical circular coil carrying current. The angle between the
plane of the coil and the magnetic meridian is
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a)o b) 45° c) 60° d) 90°
255. An electron enters a region where magnetic field (§) and electric field (ﬁ) are mutually perpendicular to
one another then

a) It will always move in the direction of B b) It will always move in the direction of E
c) It always possesses circular motion d) It can go undeflected also

256. The deflection in a galvanometer falls from 50 division to 20 when a 12  shunt is applied. The
galvanometer resistance is
a) 18Q b) 36 Q c)24Q d)30Q

257. Alength [ of wire carries a steady current i. It is bent first to form a circular plane coil of one turn. The
same length is now bent more sharply to give three loops of smaller radius. The magnetic field at the
centre caused by the same current is
a) One-third of its first value b) Unaltered
c) Three times of its initial value d) Nine times of its initial value

258. A long thin hollow metallic cylinder of radius ‘R’ has a current i ampere. The magnetic induction ‘B’-away
from the axis at a distance r from the axis varies as shown in

a) , b) , c) 4 d) ,

| r H r H \
L
x=0 x=R x=0 x=R x=0 x=R x=0 x=R

259. A circular coil of radius R carries an electric current. The magnetic field due to the coil at a point on the

axis of the coil located at a distance r from the centre of the coil, such that r >> R, varies as
1

1 1 1

a) - b) ey ) = d) =

260. A wire of length L is bent in the form of a circular coil and current i is passed through it. If this coil is
placed in a magnetic field then the torque acting on the coil will be maximum when the number of turns is
a) As large as possible b) Any number c) 2 d)1

261. A charge moving with velocity v in X-direction is subjected to a field of magnetic induction in the negative
X-direction. As a result, the charge will
a) Remain unaffected b) Start moving in a circular path in Y-Z plane
c) Retard along X-axis d) Move along a helical path around X-axis

262. A uniform magnetic field B = 1.2 mT is directed vertically upward throughout the volume of a laboratory
chamber. A proton (m, = 1.67 X 10727 kg) enters the laboratory horizontally from south to north.
Calculate the magnitude of centripetal acceleration of the proton if its speed is 3 X 107m/s
a) 3.45 X 102m/s? b) 1.67 X 10*%m/s? c) 5.25 X 102m/s? d) 2.75 x 10?m/s?

263. Aloop carrying current I lies in the x-y plane as shown in the figure. The unit vector k is coming out of the

plane of the paper. The magnetic moment of the current loop is
y

s

- T - vis ~ R
a) a2k b) (E +1)a?lk ¢) — (E +1) a?1k d) 2 + 1)a2Uk
264. Two parallel beams of protons and electrons, carrying equal currents are fixed at a separation d. The

protons and electrons move in opposite directions. P is a point on a line joining the beams, at a distance x
from any one beam. The magnetic field at P is B. If B is plotted against x, which of the following best
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represents the resulting curve

C)T d)T

265. A long insulated copper wire is closely wound as a spiral of Nturns. The spiral has inner radius a and
outer radius b. The spiral lies in the X — Y plane and a steady current I flows through the wire. The Z-
component of the magnetic field at the centre of the spiral is

Y
)
X
NI (b) NI (b + a) uoNI /b wNI_ /b+a
V-2 - b= 92 1“(5) T m(b—a)

266. Two wires with currents 2 A and 1 A are enclosed in a circular loop. Another wire with current 3 A is

situated outside the loop as shown. The ¢ B.dl around the loop is
24 14 *3/1

a) Ko b) 3uo c) 6u d) 2po
267. The distance at which the magnetic field on axis as compared to the magnetic field at the center of the coil

carrying current / and radius R is %, would be
a)R b) V2R c) 2R d) V3R
268. A particle of mass M and charge Q moving with velocity ¥ describes a circular path of radius R when

subjected to a uniform transverse magnetic field of induction B. The work done by the field when the
particle completes one full circle is

Mv? c) Zero
a) BQv2nR b) R 2nR d) BQ2wR
269. The coil of a moving coil galvanometer is wound over a metal frame in order to
a) Reduce hysteresis b) Provide electromagnetic damping
c) Increase the moment of inertia d) Increase the sensitivity

270. Current [ is flowing in conductor shaped as shown in the figure. The radius of the curved part is r and the
length of straight portion is very large. The value of the magnetic field at the centre O will be

1
1
t - --
4 _____
1
Kol (311 ) Wol (37T > Wol (m Kol (T
LAl s b) 22— (= _ 0 (Z d) 0 (Z
3 4nr \ 2 +1 )4717‘ 2 1 2 4nr (2 + 1) 4ntr (2 1)

271. The helium nucleus makes a full rotation in a circle of radius 0.8 m in 2 s. The value of the magnetic field
induction B in tesla at the centre of circle will be
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a)2 x 10719y, b) 10719/, c) 10719y, d)2 x1072%/p,

An electron rotates about a proton, the induced magnetic field is 14T at the centre, find out the angular
velocity of electron if radius of rotation is 0.5 nm

a) 4.4 x 10Y7rad/sec b) 4.4 x 102rad/sec ) 3.14 x 10~ rad/sec d) 4.2 X 10'%rad/sec
The electrons in the beam of television tube move horizontally form south to north. The vertical
component of the earth’s magnetic field points down. The electron is deflected towards

a) West b) No deflection c) East d) North to south

A circular coil of 5 turns and of 10 cm mean diameter is connected to a voltage source. If the resistance of
the coil is 10 £, the voltage of the source so is to nullify the horizontal component of earth’s magnetic field
of 30 A turn m~? at centre of the coil should be

a) 6V, plane of the coil normal to magnetic meridian

b) 2V, plane of the coil normal to magnetic meridian

c) 6V, plane of the coil along the magnetic meridian

d) 2V, plane of the coil along the magnetic meridian

The magnetic field at the centre of a current carrying circular loop is B. If the radius of the loop is doubled,
keeping the current same, the magnetic field at the centre of the loop would be

B B
— b) — 2B d) 4B
a); )3 9 )

A current loop consists of two identical semicircular parts each of radius R, one lying in the x — y plane
and the other in x — z plane. If the current in the loop is i. The resultant magnetic field due to the two
semicircular part at their common centre is
Hol Mol Hol Hol
a b) — c) — d)—
) 2V2R )2k )R ) V2R

PQRS is a square loop made of uniform wire. If the current enters the loop at P and leaves at S, then the
magnetic field will be

Q R
=>
0 \
P s
7 N
a) Maximum at the centre of the loop b) Zero at the centre of loop
c) Zero at all points inside the loop d) Zero at all points outside of the loop

An electron (charge q coulomb) enters a magnetic field of H weber /m? with a velocity of vm/s in the
same direction as that of the field. The force on the electron is

a) Hqv newtons in the direction of the magnetic field

b) Hqv dynes in the direction of the magnetic field

c) Hqv newtons at right angles to the direction of the magnetic field

d) Zero

Two long parallel conductors carry currents in opposite directions as shown. One conductor carries a
current of 10 A and the distance between the wires is d = 10 cm. Current [ is adjusted, so that the
magnetic field at P is zero. P is at a distance of 5 cm to the right of the 10 A current. Value of I is

10 A

Scm

d
a) 40 A b) 30 A c) 20A d)10A
A current carrying loop is free to turn in a uniform magnetic field. The loop will them come into
equilibrium when its plane is inclined at
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a) 0° to the direction of the field b) 45° to the direction of the field
c) 90° to the direction of the field d) 135° to the direction of the field

281. Two identical bar magnets are fixed with their centres at a distance d apart. A stationary charge Q is
placed at P in between the gap of the two magnets at a distance D from the centre O as shown in the figure

The force on the charge Q is
a) Zero b) Directed along OP
c) Directed along PO d) Directed perpendicular to the plane of paper
282. A circular coil having N turns is made from a wire of length L meter. If a current / ampere is passed
through it and is placed in a magnetic field of B tesla, the maximum torque on it is
a) Directly proportional to N b) Inversely proportional to N
c) Inversely proportional to N2 d) Independent of N
283. The strength of the magnetic field around a long straight wire, carrying current, is
a) Same everywhere around the wire at any distance
b) Inversely proportional to the distance from the wire
c) Inversely proportional to the square of the distance from the wire
d) Directly proportional to the square of the distance from the wire
284. A positive charge is moving towards an observer. The direction of magnetic induction is
a) Clockwise b) Anticlockwise c) Right d) Left
285. Motion of a moving electron is not affected by
a) An electric field applied in the direction of motion
b) Magnetic field applied in the direction of motion
c) Electric field applied perpendicular to the direction of motion
d) Magnetic field applied perpendicular to the direction of motion
286. An electron and a proton travel with equal speed in the same direction at 90° to a uniform magnetic field
as this is switched on. They experience forces which are initially

a) Identical b) Equal but in opposite direction
c) In the same direction and differing by a factor of d) In opposite direction and differing by a factor of
about 1840 about 1840

287. At a distance of 10 cm from a long straight wire carrying current, the magnetic field is 0.04 T. At the
distance of 40 c¢m, the magnetic field will be

a)0.01T b) 0.02T c) 0.08T d)0.16 T
288. If a current is passed in a spring, it

a) Gets compressed b) Get expanded

c) Oscillates d) Remains unchanged

289. A uniform magnetic field acts at right angles to the direction of motion of electrons. As a result, the
electron moves in a circular path of radius 2 cm. If the speed of the electrons is doubled, then the radius of
the circular path will be
a)2.0cm b) 0.5 cm c) 40cm d)1.0cm

290. A straight rod of mass m and length L is suspended from the identical springs as shown in figure. The
spring is stretched a distance x, due to the weight of the wire. The circuit has total resistanceR. When the
magnetic field perpendicular to the plane of paper is switched on, springs are observed to extend further
by the same distance. The magnetic field strength is
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291. If the direction of the initial velocity of the charged particle is perpendicular to the magnetic field, then the

orbit will be

Or
The path executed by a charged particle whose motion is perpendicular to magnetic field is
a) A straight line b) An ellipse c) Acircle d) A helix

292. A metal wire of mass m slides without friction on two rails placed at a distance [ aprt. The track lies in a

uniform vertical magnetic field B. A constant current i flows along the rails across the wire and brack
down the other rail. The acceleration of the wire is
Bmi Bil mi l
a) b) mBi c) — d) —
l m B

293. If a proton, deuteron and a-particle on being accelerated by the same potential difference enters

perpendicular to the magnetic field, then the ratio of their kinetic energies is
a)l:2:2 b)2:2:1 c)1l:2:1 d)1:1:2

294. Proton and o —particle are projected perpendicularly in a magnetic field, if both move in a circular path

with same speed. Then ratio of their radii is
a)l:2 b)2:1 c)1l:4 d)1:1

295. Ampere’s circuital law is equivalent to

a) Biot-Savart law b) Coulomb’s law c) Faraday’s law d) Kirchhoff’s law

296. We have a galvanometer of resistance 25 (). It is shunted by a 2.5 Q wire. The part of total current i, that

flows through the galvanometer is given as
a) (i/ip) = (1/11) b) (i/ip) = (1/10) ¢) (i/ip) = (1/9) d) (i/ip) = (2/11)
297. In the given figure and magnetic field at O will be

2Upi [ 2Ugi i
a) Kol 42 b)%\/4+n2 ) 22 Ja+ 2 d)%\/él—nz

3ma

298. For a positively charged particle moving in a x-y plane initially along the x-axis, there is a sudden change

in its path due to the presence of electric and/or magnetic fields beyond P. The curved path is shown in the
x-y plane and is found to be non-circular. Which one of the following combination is possible
y

a)E+0;B =bi+ck b)E + ai; B = ck + ai C)E+O;§=cj+bl? d)E+ai;§=cE+bj

299. Four charged particles are projected perpendicularly into the magnetic field with equal. Which will have

minimum frequency?
a) Proton b) Electron c) Lit d) He*
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300. A particle of mass 0.6 g and having charge of 25 nC is moving horizontally with a uniform velocity 1.2 X
10* ms~! in a uniform magnetic field, then the value of the magnetic induction is (g = 10 ms~2)
a) Zero b)10T c)20T d)200T
301. An electron and a proton enter region of uniform magnetic field in a direction at right angles to the field
with the same kinetic energy. They describe circular paths of radius 7, and 7, respectively. Then
aA) 1, =1p
b)r, <1p
)71, >1p
d) r, may be less than or greater than r, depending on the direction of the magnetic field
302. A moving coil galvanometer has N number of turns in a coil of effective area 4, it carries a current /. The
magnetic field B is radial. The torque acting on the coil is
A moving coil galvanometer has N number of turns in a coil of effective area 4, it carries a current I. The
magnetic field B is radial. The torque acting on the coil is
b) A moving coil galvanometer has N number of turns in a coil of effective area 4, it carries a current I. The
magnetic field B is radial. The torque acting on the coil is
A moving coil galvanometer has N number of turns in a coil of effective area 4, it carries a current /. The
magnetic field B is radial. The torque acting on the coil is
A moving coil galvanometer has N number of turns in a coil of effective area 4, it carries a current /. The
magnetic field B is radial. The torque acting on the coil is
303. The magnetic dipole moment of a current loop is independent of
a) Magnetic field in which it is lying b) Number of turns
c) Area of the loop d) Current in the loop
304. A pulsar is a neutron star having magnetic field is 102 G at its surface. The maximum magnetic force
experienced by an electron moving with velocity 0.9 cis
a)43.2N b) 432 x 1073 N c) 432 x 103N d) zero
305. In hydrogen atom, the electron is making 6.6 X 10'° rev s~* around the nucleus of radius of 53 A. The
magnetic field produced at the centre of the orbit is nearly
a) 0.14 Wbm™2 b) 1.4 Wbm™?2 ¢) 14 Wbm™2 d) 140 Wbm™2
306. A particle of charge g and mass m is moving along the x-axis with a velocity v and enters a region of
electric field E and magnetic field B as shown in figure below. For which figure the net force on the charge
may be zero
a) vi Yé b)
Vi g i B ¥
v E : v B L X '—)E
v X ,
z C]’/ﬁ ;. E Voot 7 h *
a:
Z .
307. Two infinite length wires carry currents 84 and 6A respectively and are placed along X and Y-axis.
Magnetic field at a point P(0,0, d)m will be
a M b) 10p, J) 14po ) %
ml ml ml ml
308. A closely wound flat circular coil of 25 turns of wire has diameter of 10 ¢m and carries a current of
4 ampere. Determine the flux density at the centre of a coil
a) 1.679 x 10~ 5tesla b) 2.028 x 10~ *tesla c) 1.257 x 10 3tesla d) 1.512 x 10~ %tesla
309. A long wire A carries a current of 10 amp. Another long wire B, which is parallel to A and separated by

0.1m from A, carries a current of 5 amp, in the opposite direction to that in A. What is the magnitude and
nature of the force experience per unit length of B

(1o = 4m X 10~ "weber/amp — m)

a) Repulsive force of 107*N/m b) Attractive force of 107™*N/m
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¢) Repulsive force of 2 X 107°N/m d) Attractive force of 2 X 10™°N/m

310. The current in the windings on a toroid is 2.0A4. There are 400 turns and the mean circumferential length is
40cm. If the inside magnetic field is 1.07T, the relative permeability is near to
a) 100 b) 200 c) 300 d) 400

311. Magnetic field at the centre of a circular coil of radius Rdue to i flowing through it is B. The magnetic field
at a point along the axis at distance R from the centre is

B
23 b7 I 7 d) VBB

312. A candidate connects a moving coil ammeter A and a moving coil voltmeter V and a resistance R as
shown in figure
20V
+/V\ -
Y
—>—+@;—>—W\/——>—
RQ

4A

If the voltmeter reads 20 V and the ammeter reads 4 4, then R is

a) Equalto 5 Q b) Greater than 5 €

Greater or less than 5 Q2 depending upon its

material

313. A bar magnet of length 3 cm has a point A and B along axis at a distance of 24 cm and 48 cm on the
opposite ends. Ratio of magnetic fields at these points will be

c) Less than 5 £

Ae ——1 B
o
je— 24 cm-»4 48 cm |
a) 8 b) 3 c) 4 d) 1/2v2

314. Figure shows the cross-sectional view of the hollow cylindrical conductor with inner radius ‘R’ and outer
radius 2R’. Cylinder is carrying uniformly distributed current along it’s axis. The magnetic induction at

point ‘P’ at a distance % from the axis of the cylinder will be

R
2R (; \NR/Z
‘e

a) Zero b) Suol 9 7ol 4 Suoi
721 R 18 R 36 R
315. The radius of circular path of an electron when subjected to a perpendicular magnetic field is
mv me mE Be
) Be P e ) Be Viw

316. A current carrying coil is subjected to a uniform magnetic field. The coil will orient so that its plane
becomes

b) Inclined at any arbitrary angle to the magnetic

field

c) Parallel to the magnetic field d) Perpendicular to the magnetic field

317. A power line lies along the east-west direction and carries a current of 10 ampere. The force per metre
due to the earth’s magnetic field of 10~ *tesla is
a) 107°N b) 107N c) 1073N d)1072N

318. A current carrying square loop is placed near an infinitely long current carrying wire as shown in figure
The torque acting on the loop is

a) Inclined at 45° to the magnetic field
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i1A

c Ho i1l d) zero
2 2
319. A steady current ] goes through a wire loop PQR having shape of a right angle triangle with PQ = 3x, PR =

4 x and QR = 5x. If the magnitude of the magnetic field at P due to this loop is k (4‘{::){), find the value of k

a) 8 b) 3 c)7 d) None of these
320. A particle with charge g, moving with a momentum p, enters a uniform magnetic field normally. The

Ho . . Ho . .
a) o 12" b) o 1tz log, 2

magnetic field has magnitude B and is confined to a region of width d, where d < ;;q. If the particle is

deflected by an angle 6 in crossing the field, then

X o x =

Y
E G S !
2@ 1 x x «x :
g d >
b X x x!
Bqd ) p B d
a)sinez% b)smezﬁ c) singzq_z d)smgzg_q
321. A candidate connects a moving coil voltmeter V and a moving coil ammeter A and resistor R as shown in
figure?
+® -
n RQ
C MWV

If the voltmeter reads 10 V and the ammeter reads 2 A and than Ris

a) Equalto 5 Q b) Greater than 5 Q
less th Q i i
¢) Less than 5 0 d) Greate.r or less than 5 () depending upon its
material

322. A circular coil A4 of radius r carries current i. Another circular coil B of radius 2r carries current of i. The
magnetic fields at the centres of the circular coils are in the ratio of

a)3:1 b)4:1 c)1l:1 d2:1
323. A charge g is moving in a magnetic field then the magnetic force does not depend upon
a) Charge b) Mass c) Velocity d) Magnetic field
324. A current carrying circular loop is freely suspended by a long thread. The plane of the loop will point in the
direction
a) Wherever left free b) North-south
c) East-west d) At 45° with the east-west direction

325. A current is flowing through a thin cylindrical shell of radius R. If energy density in the medium, due to
magnetic field, at a distance r from axis of the shell is equal to U then which of the following graphs is
correct
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a) v A u d) u

The figure shows three long straight wires P, Q and R carrying currents normal to the plane of the paper.
All three currents have the same magnitude. Which arrow best shows the direction of the resultant force
on the wire P

N
5 ®" Q@

/

c
D
® R
a) A b) B c)C d)D
Magnetic induction at the centre of a circular loop of area m m? is 0.1 T. The magnetic moment of the loop
is (up = permeability of air)
) 0.1m 0.2m 0.31 0.4m
a

b) — ) — d)
A long straight wire of radius a carries a steady current i. The current is uniformly distributed across its

Mo Mo Mo Mo

cross-section. The ratio of the magnetic field at% and 2a is

1 1
a) = b) 4 01l d)=

4 2
Figure shows a straight wire of length [ carrying current i. The magnitude of a magnetic field produced by
the current at point P is

----------------- e p
i
/|
a) V2uy by Hot o) Vi d)—- ol
ml 47l 8l 2+/2ml
The magnetic field near a current carrying conductor is given by
a) Coulomb’s law b) Lenz’s law c) Biot-Savart's law d) Kirchhoff’s law

An electron of charge e moves with a constant speed v along a circle of radius r. Its magnetic moment will
be

a) evr b) evr/2 c) mriev d)2mrev

Uniform magnetic B is directed vertically upwards and 3 wires of equal length L, carrying equal current i
are lying in a horizontal plane such that the first one is along north, second one along north-east and the
third one at 60° north of east. Force exerted by magnetic field B on them is

a) Zero on the first b) B—\/%L on the second c) @% on the third d) BiL on all of them
There are 50 turns of a wire in every cm length of a long solenoid. If 4 ampere current is flowing in the
solenoid, the approximate value of magnetic field along its axis at an internal point and at one end will be
respectively

a) 12.6 X 10~ 3weber/m?,6.3 x 10 3weber /m?

b) 12.6 X 10~ 3weber/m?,25.1 x 10~ 3weber /m?

c) 25.1 x 10~ 3weber/m?,6.3 x 10~ 3weber /m?

d) 25.1 x 10~3weber/m?,6.3 x 10~ Sweber /m?
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334. A current of 5 ampere is flowing in a wire of length 1.5 metres. A force of 7.5 N acts on it when it is placed
in a uniform magnetic field of 2 tesla. The angle between the magnetic field and the direction of the
currentis
a) 30° b) 45° c) 60° d) 90°

335. The torque required to hold a small circular coil of 10 turns, 2 X 10™* m?
in the middle of a long solenoid of 103 turnsm™?! carrying 3 A current. With its axis perpendicular to the
axis of the solenoid is
a) 12m X 1077 Nm b) 6r x 1077 Nm c) 4w x 1077 Nm d) 2 x 1077 Nm

336. A particle of charge e and mass m moves with a velocity v in a magnetic field B applied perpendicular to

the motion of the particle. The radius r of its path in the field is
Bv b ev Be mv
a) Bm v Be
337. A current i is flowing through the loop. The direction of the current and the shape of the loop are as shown

in the figure.

area and carrying 0.5 A current

The magnetic field at the centre of the loop is ”T"i times.
(MA =R,MB = 2R, 2DMA = 90°

a) 15—6, but out of the plane of the paper b) %, but into the plane of the paper

c) %, but out of the plane of the paper d) %, but into the plane of the paper

338. A wire of length I is bent into a circular coil of one turn of radius R;. Another wire of the same material and
same area of cross-section and same lengths is bent into a circular coil of two turns of radius R,. When the
same current flows, through the two coils, the ratio of magnetic induction at the centres of the two coils is

a)l:2 b)1:1 c)1l:4 d)3:1
339. Two free parallel wires carrying currents in the opposite directions
a) attract each other b) repel each other
c) do not effect each other d) get rotated to be perpendicular to each other

340. A conduction rod of 1 m length and 1 kg mass is suspended by two vertical wires through its ends. An
external magnetic field of 2 T is applied normal to the rod. Now the current to be passed through the rod
so as to make the tension in the wires zero is
[Take g = 10 ms™2]

a) 0.5A b) 15 A c)5A d)15A

341. In a hydrogen atom, the electron is making 6.6 x 10> rps in a circular path of radius 0.53 A. What is the
magnetic induction produced at the centre of orbit?
a)6.3T b)12.6 T c)189T d)25.2T

342. A closed loop PQRS carrying a current is placed in a uniform magnetic field. If the magnetic forces on
segment PS, SR and RQ are F;, F, and F; respectively and are in the plane of the paper and along the

directions shown, the force on the segment QP is
0

F3
Fy

£y
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a) /(F3—F1)2—F22 b) F3 +F — F, AF—F+F d) /(F3_F1)2+F22

343. When current is passed through a circular wire prepared from a long conducting wire, the magnetic field
produced at its centre is B. Now a loop having two turns is prepared from the same wire and the same
current is passed through it. The magnetic field at its centre will be

B B
4B b) — = d) 16B
a) )5 )3 )

344. A straight wire of length 0.5 metre and carrying a current of 1.2 ampere is placed in a uniform magnetic
field of induction 2 tesla. The magnetic field is perpendicular to the length of the wire. The force on the
wire is
a) 24N b) 1.2 N c)3.0N d)2.0N

345. A proton of energy 200 MeV enters the magnetic field of 5 T. If direction of field is from south to north and
motion is upward, the force acting on it will be
a) Zero b) 1.6 X 1071ON c) 3.2x 108N d) 1.6 x 107°N

346. An electron, moving in a uniform magnetic field of induction of intensity B, has its radius directly
proportional to
a) Its charge b) Magnetic field c) Speed d) None of these

347. A coil carrying a heavy current and having large number of turns is mounted in a N-S vertical plane and a
current flows in clockwise direction. A small magnetic needle at its centre will have its north pole in
a) East-north direction  b) West -north direction c¢) East-south direction  d) West-south direction

348. A moving charge will gain energy due to the application of
a) Electric field b) Magnetic field c) Both of these d) None of these

349. A charged particle with charge q enters a region of constant, unform and mutually orthogonal fields E and

B witha velocity ¥ perpendicular to both E and B, and comes out without any change in magnitude or
direction of . Then

a) ¥ = E x B/B? b) 3 = E x B/B2 ¢) 3 =FE x B/E? d) % =B x E/E?
350. The magnetic induction due to an infinitely long straight wire carrying a current i at a distance r from wire
is given by
o 28 o\ T (411) 2i (471) r
a) B = (32) > 1Bl = (32) 3 9 1Bl = ()5 181 = (5) 35

351. A conductor in the form of a right angle ABC with AB = 3 cm amd BC = 4 c¢m carries a current of 10 A.
There is a uniform magnetic field of 5 T perpendicular to the plane of the conductor. The force on the
conductor will be
a)15N b) 2.0 N c) 25N d)35N

352. Two concentric coils of 10 turns each are placed in the same plane. Their radii are 20 cm and 40 cm and
carry 0.2 A and 0.3 A current respectively in opposite directions. The magnetic induction (in tesla) at the
centre is

3 5 7 9
ﬂzw MZ% Qz% QZM

353. Two long straight wires are set parallel to each other. Each carries a current i in the opposite direction and
the separation between them is 2R. The intensity of the magnetic field midway between them is

® U

-R- -R-
2R
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a) Zero b Mol . Mol d) ol
4R 2mR mR
354. A rectangular loop carrying current is placed near a long straight fixed wire carrying strong current such
that long sides are parallel to wire. If the current in the nearer long side of loop is parallel to current in the
wire. Then the loop

-

a) Experiences no force b) Experiences a force towards wire
c) Experiences a force away from wire d) Experiences a torque but no force
355. A long, straight, solid metal wire of radius 2 mm carries a current uniformly distributed over its circular
cross-section. The magnetic field induction at a distance 2 mm from its axis is B. Then the magnetic field
induction at distance 1 mm from axis will be
a)B b) B/2 c)2B d) B
356. Two particles of masses m, and m; and same charge are projected in a perpendicular magnetic field. They
travel along circular paths of radius 7, and r;, such that r; > r;,. Then which is true?
a) my vy > my vy b) mg > my and v, > v
c) mg =mpand v, = v d) my vy, > m, v,
357. The relation between voltage sensitivity (g,,) and current sensitivity (g;) of a moving coil galvanometer is
(Resistance of galvanometer = G)
o; oy G G
a]E=G,, b]E:ai C)a_,,zai d);izav
358. A straight wire of mass 200 g and length 1.5 m carries a current of 2 A. It is suspended in mid-air by a

uniform horizontal magnetic field B. The magnitude of B (in tesla) is
a) 2 b) 1.5 c) 0.55 d) 0.65

359. A long solenoid has n turns per meter and current I A is flowing through it. The magnetic field at the ends
of the solenoid is

I
a % b) uenl c) Zero d) 2uonl
360. The maximum velocity to which a proton can be accelerated in a cyclotron of 10 MHz frequency and radius
50 cm is
a) 6.28 x 108 m/s b) 3.14 x 108 m/s c) 6.28 x 10" m/s d)3.14 x 107 m/s

361. Two straight parallel wires, both carrying 10 ampere in the same direction attract each other with a force
of 1 X 1073 N. If both currents are doubled, the force of attraction will be
a)1x 103N b) 2 x 1073N c) 4x1073N d) 0.25 x 1073N

362. A circular coil of radius 4 cm and of 20 turns carries a current of 3 amperes. It is placed in a magnetic field
of intensity of 0.5 weber/m?. The magnetic dipole moment of the coil is
a) 0.15 ampere — m? b) 0.3 ampere — m? c) 0.45 ampere — m? d) 0.6 ampere — m?

363. A circular loop of radius 0.0175m carries a current of 2.0 amp. The magnetic field at the centre of the loop
is
(1o = 4m X 10~ "weber/amp — m)
a) 1.57 x 105 weber /m? b) 8.0 x 105 weber /m?
c) 2.5 x 10~° weber /m? d) 3.14 x 10™° weber/m?

364. Two thick wires and two thin wires, all of same material and same length, form a square in three different
ways P, Q and R as shown in the figure. With correct connections shown, the magnetic field due to the
current flow, at the centre of the loop will be zero in case of
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a)QandR b) P only c) Pand Q d) P and R
In a mass spectrometer used to measuring the masses of ions, the ions are initially accelerated by an

electric potential V and then made to describe semicircular paths of radius R using a magnetic field B. If IV

. (ch the i . :
and B are kept constant, the ratio (M) will be proportional

mass of the ion

a) 1/R b) 1/R? c) R? d) R
If cathode rays are projected at right angles to a magnetic field, their, trajectory is
a) Ellipse b) Circle c) Parabola d) None of these

A current carrying closed loop in the form of a right angle isosceles triangle ABC is placed in a uniform

magnetic field acting along AB. If the magnetic force on the arm BC is F, the force on the arm AC is
A

B C

a) V2F b) —V2F c) —F d) F

A charged particle enters a magnetic field H with its initial velocity making an angle of 45° with H. The
path of the particle will be

a) A straight line b) A circle c) An ellipse d) A helix

In a hydrogen atom, an electron moves in a circular orbit of radius 5.2 x 10~*'m and produces a magnetic
induction of 12.56 T at its nucleus. The current produced by the motion of the electron will be (Given pg =
41 X 107’Wh/A —m)

a) 6.53 x 1073 ampere b) 13.25 x 10~ 1% ampere

c) 9.6 x 10° ampere d) 1.04 X 1072 ampere

The cyclotron frequency of an electron grating in a magnetic field of 1 T is approximately
a) 28 MHz b) 280 MHz c) 2.8 GHz d) 28 GHz

A coil of 100 turns and area 2 X 10™2 m?, pivoted about a vertical diameter in a uniform magnetic field
carries a current of 5 A. When the coil is held with its plane in North-South direction, it experiences a
torque of 0.3 Nm. When the plane is in East-West direction the torque is 0.4 Nm. The value of magnetic
induction is (Neglect earth’s magnetic field)

a)0.2T b) 0.3 T c) 04T d)05T
Which is a vector quantity

a) Density b) Magnetic flux

c) Intensity of magnetic field d) Magnetic potential

The number of lines of force passing through a unit area placed perpendicularly to the magnetic lines of
force is termed as

a) Magnetic induction b) Magnetic flux density

c) Intensity of magnetic field d) All of the above

A coil PQRS carrying a current i ampere is placed in a powerful horse shoe magnet NS of uniform
magnetic field B figure. If A is the area of the coil and 6 is the inclination of the plane of the coil with the
magnetic field in equilibrium, then the deflecting couple will be
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B B -
Q R
N[ s
Py r“S
» b N
a) BiAcot®6 b) BiA cos 6 c) BiA cosecH d) BiA sin 6

When a certain length of wire is turned into one circular loop, the magnetic induction at the centre of coil
due to some current flowing is B,. If the same wire is turned into three loops to make a circular coil, the
magnetic induction at the center of this coil for the same current will be

a) By b) 9 By c) 3B, d) 27 By

Two straight long conductors AOB and COD are perpendicular to each other and carry currents i; and i,.
The  magnitude of the magnetic induction at a point P at a  distance
a from the point O in a direction perpendicular to the plane ABCD is

) o (i + ) b) > (iy — i) Q) o (if + )V L

For the arrangement as shown in the figure, the magnetic induction at the centre is

]
90°

3poim Hol 3l
3 4a )_(1+ < CE 8al

The magnetic field dB due to a small current element dl at a distance 7 and element carrying current i is
Or

Vector form of Bio-savart’s law is

d) —

dl x 7 dl x #
a) df = X2 ( r) b)dB—“—°2< r)
41 r 41 r
IJ.O 2 dix? ,Llol dZ)XF
c = d =
) dB = 47T (rz > ) dB = 47‘[ ( T3

A proton and a deuteron with the same initial kinetic energy enter a magnetic field in a direction
perpendicular to the direction of the field. The ration of the radii of the circular trajectories described by
them is

a)l:4 b)1: 2 cl:1 d)1:2

The magnetic field at the centre of a circular coil of radius r carrying current I is B;. The field at the centre
of another coil of radius 2 r carrying same current ] is B,. The ratio Z—; is

a)1/2 b) 1 c) 2 d) 4

A very long straight wire carries a current /. At the instant when a charge +Q at point P has velocity V,as
shown, the force on the charge is

Q
_______________ X
' Py °
a) Opposite 0X b) Along OX c) Opposite OY d) Along OY

Two concentric circular lops of radii R and 2R carry currents of 21 and I respectively in opposite sense
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(i.e., clockwise in one coil and counter-clockwise in the other coil). The resultant magnetic field at their

common centre is

I 5] 3] I
2 b 2> d) e ——
3 oy T ) ko ym T

A proton accelerated by a potential difference 500 KV moves though a transverse magnetic field of 0.51 T
as shown in figure. The angle 6 through which the proton deviates from the initial direction of its motion is

lfe— d=10cm —
a) 15° b) 30° c) 45° d) 60°
A proton, a deutron and an o — particle having the same kinetic energy are moving in circular trajectories
in a constant magnetic field. If r,,, 74 and 7, denote respectively the radii of the trajectories of these

particles, then

A1y =Tg>1 b)rg=ra=1n )1y <1g <1y A1y =1r<r1y4
The magnetic field at the centre of coil of n turns, bent in the form of a square of side 2/, carrying i, is
\/_uom \/_uonl \/_Ilonl d) 2poni
ml 2ml 4l ml
The magnetic field induction at the centre O, in the arrangement shown in figure is
R
-
t o
o 1
a)——(4+7r) b)——(3+ ) c) ——(2+7r) d)——(1+ )

A c1rcu1ar coil of wire consisting of 100 turns, each of radlus 8.0 cm carries a current of 0.40 A. What is the
magnitude of the magnetic field B at the centre of the coil?

a)mTx1073T b)2mx 1074 T c)mx107*T d) Zero
One Tesla is equal to
a) 107 gauss b) 10~ *gauss c) 10*gauss d) 10~8gauss

Two wires A and B are of lengths 40 cm and 30 cm. A is bent into a circle of radius  and B into an arc of
radius . A current i; is passed through A and i, through B. To have the same magnetic inductions at the
centre, the ratio of i : i, is

a)3:4 b)3:5 c)2:3 d)4:3

A homogenous electric field E and a uniform magnetic field B are pointing in the same direction. A proton

is projected with its velocity parallel to E. 1t will

a) Go on moving in the same direction with increasing velocity

b) Go on moving in the same direction with constant velocity

c) Turn to its right

d) Turn to its left

Which of the following graph represents the variation of magnetic flux density Bwith distance r for a
straight long wire carrying an electric current?
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392. A vertical straight conductor carries a current vertically upwards. A point P lies to the east of it at a small
distance and another point Q lies to the west at the same distance. The magnetic field at P is
a) Greater than at Q
b) Same as at Q
c) Less than at Q
d) Greater or less than at Q depending upon the strength of the current
393. Magnetic field due to a ring having n turns at a distance x on its axis is proportional to (if r = radius of
ring)
r r? nr? n?r?
Ve AR ) Gy Vv
394. A wire PQR is bent as shown in figure and is placed in a region of uniform magnetic field B. The length of
PQ = QR = 1. A current ] ampere flows through the wire as shown. The magnitude of the force on
PQ and QR will be

R
B
+
I
P =, Q
a) BIl,0 b) 2BI1,0 c) 0,BIl d)0,0

395. A small circular flexible loop of wire of radius r carries a current /. It is placed in a uniform magnetic field
B. The tension in the loop will be doubled if
a) I is doubled b) B is halved
c) ris doubled d) Both B and I are doubled

396. Magnetic fields at two points on the axis of a circular coil at a distance of 0.05 m and 0.2m from the centre
are in the ratio 8:1. The radius of the coil is
a)1.0m b) 0.1m c) 0.15m d)0.2m

397.If a particle of charge 1012 C moving along the x-direction with a velocity of 105> ms™ experience a force
of 1071% N in y-direction due to magnetic field, then the minimum value of magnetic field is
a) 6.25 x 103 T in z-direction b) 10715 T in z-direction
c) 6.25 X 1073 T in z-direction d) 1073 T in z-direction

398. A current carrying rectangular coil is placed in a uniform magnetic field. In which orientation, the coil will
not tend to rotate
a) The magnetic field is parallel to the plane of the coil
b) The magnetic field is perpendicular to the plane of the coil
c) The magnetic field is at 45° with the plane of the coil
d) Always in any orientation

399. The magnetic induction at a point P which is at a distance 4 cm from a long current carrying wire is
10~ 8tesla. The field of induction at a distance 12 ¢cm from the same current would be
a) 3.33 x 10 %tesla b) 1.11 x 10~ *tesla c) 3 x 10 3tesla d) 9 x 10~ %tesla

400. A triangular loop of side [ carries a current I. It is placed in a magnetic field B such that the plane of the
loop is in the direction of B. The torque on the loop is
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3 3

) Zero b) IB1 SRENO ORENTE

401. Two circular coils mounted parallel to each other on the same axis carry steady currents. If an observer

between the coils reports that one coil is carrying a clockwise current i;, while the other is carrying a
counter clockwise current i,, between the two coils, then there is

a) A steady repulsive force b) Zero force

c) A repulsive force d) A steady attractive force

402. An electron is revolving around a proton in a circular path of diameter 0.1 nm. It produces a magnetic field

14 T at a proton. Then the angular speed of the electron is
a) 8.8 x10°rads™?! b) 4.4 x 10 rads™! c) 2.2 x 10 rads™?! d) 1.1 x 10*®rads™?!

403. Under the influence of a uniform magnetic field a charged particle is moving in a circle of radius R with

constant speed v. The time period of the motion
a) Depends on v and not on R b) Depends on both R and v
c) Is independent of both R and v d) Depends on R and not on v

404. A particle mass m and charge q enters a magnetic field B perpendicularly with a velocity v. The radius of

the circular path described by it will be
a) Bq/mv b) mq/Bv c) mB/qu d) mv/Bq

405. Two short bar magnets with magnetic moments 400 ab-amp cm? and 800 ab-amp cm? are placed with

their axis in the same straight line with similar poles facing each other and with their centers at 20 cm
from each other. Then the force of repulsion is
a) 12 dyne b) 6 dyne c) 800 dyne d) 150 dyne

406. A chare q coulomb moves in a circle at n revolutions per second and the radius of the circle is rmetre.

Then the magnetic field at the centre of the circle is

21 2m
a) n_rq x 107" NA 1 m™? b) Tq x 1077 NA™'m™!

2mn 21
) M 1077 NAT m™? @) =L x 1076 AT !

407. An equilateral triangle of side [ is formed from a piece of wire of uniform resistance. The current i is fed as

shown in the figure. The magnitude of the magnetic field as its centre O is

V3ui b) 3vV2u,i . Hol d) zero
2ml 2ml 2ml

a)

408. A uniform electric field and a uniform magnetic field exist in a region in the same direction. An electron is

projected with a velocity pointed in the same direction. Then the electron will
a) Be deflected to the left without increase in speed

b) Be deflected to the right without increase in speed

c) Not be deflected but its speed will decrease

d) Not be deflected but its speed will increase

409. A solenoid 1.5 m long and 0.4 cm in diameter possesses 10 turns/cm length. A current of 5 A falls through

it. The magnetic field at the axis inside the solenoid is
a)2nx 1073 T b) 2t x 107> T €)4mx 1072 T d)4mtx 1073 T

410. A particle of mass m, charge Q and kinetic energy T enters a transverse uniform magnetic field of

induction B. After 3 seconds the kinetic energy of the particle will be
a)T b)4T )3T d)2T

411. A horizontal straight wire 10 m long extending from east to west falling with a speed of 5.0 m/s, at right
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angles to the horizontal component of the earth’s magnetic field of strength 0.30 X 10~*Wb/m?. The
instantaneous value of the induced potential gradient in the wire, from west to east is
a) +1.5 X 1073V /m b) —1.5 X 1073V /m c) +1.5x 107V /m d)-1.5x107*V/m
412. The radius of curvature of the path of the charged particle in a uniform magnetic field is directly
proportional to
a) The charge on the particle b) The momentum of the particle
c) The energy of the particle d) The intensity of the field
413. An electron moving towards the east enters a magnetic field directed towards the north. The force on the
electron will be directed
a) Vertically upward b) Vertically downward c¢) Towards the west d) Towards the south
414. Three long, straight and parallel wires carrying currents are arranged as shown in the figure. The wire C
which carries a current of 5.0 amp is so placed that it experiences no force. The distance of wire C from
wire D is then
D c B

15A 5A 10A

— X —> < (15—

I 15cm 1

a)9cm b) 7 cm c)5cm d)3cm
415. A very high magnetic field is applied to a stationary charge. Then the charge experiences
a) A force in the direction of magnetic field
b) A force perpendicular to the magnetic field
c) Aforce in an arbitrary direction
d) No force
416. A straight wire carrying current i is turned into a circular loop. If the magnitude of magnetic moment
associated with it in MKS unit is M, the length of wire will be

4 1 M
a) % F Py AL ) e
M i M 4i
417. A pair of stationary and infinite long bent wires are placed in the x — y plane. The wires carrying currents
of 10 A each as a shown in figure. The segments L and M are parallel to x-axis. The segments P and Q are

parallel to y-axis, such that 0S = OR = 0.02 m. The magnetic field induction at the origin Ois

yiooqe
Li R | ’ QM ®
i ’P O S
a)1073 T b)4x 1073 T €)2 x107*T d)107*T
418. In a current carrying long solenoid, the field produced does not depend upon
a) Number of turns per unit length b) Current flowing
c) Radius of the solenoid d) All of the above
419. The magnetic induction at the centre of a current carrying circular of radius 7, is
a) Directly proportional to r b) Inversely proportional to r
c) Directly proportional to r2 d) Inversely proportional to r2
420. Maximum kinetic energy of the positive ion in the cyclotron is
2 2 2p2,.2 Br,
a) q BrO b] qB To C) q B 1o d)q 0
2m 2m 2m 2m?

421. The ratio of magnetic field and magnetic moment at the centre of a current carrying circular loop is x.
When both the current and radius is doubled then the ratio will be
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x X X
a) g b) Z C) E d) 2x

422. Consider the following statements regarding a charged particle in a magnetic field
(i) starting with zero velocity, it accelerates in a direction perpendicular to the magnetic field
(ii) While deflecting in the magnetic field, its energy gradually increases
(iii) Only the component of magnetic field perpendicular to the direction of motion of  the charged
particle is effective if deflecting it
(iv) Direction of deflecting force on the moving charged particle is perpendicular to its velocity. Of these

statement

a) (ii) and (iii) are correct b) (iii) and (iv) are correct

c) (ii) . (iii) and (iv) are correct d) (i). (ii) and (iii) are correct
423. Toroid is

a) Ring shaped closed solenoid b) Rectangular shaped solenoid

c) Ring shaped open solenoid d) Square shaped solenoid

424. A steady current i flows in a small square loop of wire of side ! in a horizontal plane. The loop is now
folded about its middle such that half of it lies in a vertical plane. Let M; and M, respectively denote the
magnetic moments due to current loop before and after folding. Then
a)M, =0 b) M; and M, are in the same direction
¢) My /M, = V2 d) M, /M, = 1/V2

425. A proton and an electron both moving with the same velocity v enter into a region of magnetic field
directed perpendicular to the velocity of the particles. They will now move in circular orbits such that
a) Their time periods will be same b) The time period for proton will be higher
c) The time period for electron will be higher d) The orbital radii will be the same

426. Two similar coils are kept mutually perpendicular such that their centres coincide. At the centre, find the
ratio of the magnetic field due to one coil and the resultant magnetic field by both coils, if the same current
is flown
a)1:42 b)1:2 c)2:1 d)V3:1

427. A charge + g is moving upwards vertically. It enters a magnetic field directed to the north. The force on the
charged will be towards
a) North b) South c) West d) East

428. A ring of radius R, made of an insulating material carries a charge Q uniformly distributed on it. If the ring
rotates about the axis passing through its centre and normal to plane of the ring with constant angular
speed w, then the magnitude of the magnetic moment of the ring is
a) QwR? b) 1/2 QwR? c) Qw?R d) 1/2 Qw?R

429. The velocity of two a-particles A and B in a uniform magnetic field is in the ratio of 1 : 3. They move in
different circular orbits in the magnetic field. The ratio of radius of curvatures of their paths is
a)l:2 b)1:3 c)3:1 d2:1

430. The strength of the magnetic field at a point r near a long straight current carrying wire is B. The field at a
distance g will be

B B
- b) — 2B d) 4B
a) 5 )3 <) )

431. A current carrying loop is placed in a uniform magnetic field. The torque acting on it does not depend upon
a) Shape of the loop b) Area of the loop c) Value of the current  d) Magnetic field
432. An ammeter has a resistance of G ) and a range of i ampere. The value of resistance used in parallel to
convert in into an ammeter of range in ampere is
a)nG b) (n — 1)G c)E d) G
n n—1
433. A particle with 10~ coulomb of charge and 10~7 kg mass is moving with a velocity of 108m/s along the y-

axis. A uniform static magnetic field B = 0.5 tesla is acting along the x-direction. The force on the particle
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is
a) 5x 10711N along i b) 5 x 103N along k c) 5x 107N along—f d)5x 107*N along —k
434. A current of 3A is flowing in a linear conductor having a length of 40 cm. The conductor is placed in a
magnetic field of strength 500 G and makes an angle of 30° with the direction of the field. It experiences a
force of magnitude
a)3x107*N b)3x1072N c) 3x 102N d)3x10*N
435. The direction of induced magnetic field dB due to current element i dL, at a point of distance r from it,
when a current i passes through a long conductor is in the direction
a) Of position vector r of the point b) Of current element dL
c) Perpendicular to both dL and r d) Perpendicular to dL only
436. In the figure shown, the magnetic field induction at the point O will be
i

- '
]
]
]
OO é 2r
i
» i
Hol Ho (l) Ho (l) Ho i
a) — b) (—) (= +2 A —) (- +1 d)—-(m—2
2nr ) (41-[) T (T[ ) ) (4.‘.[) r (T[ ) ) Anr (T[ )
437. Two thin, long, parallel wires, separated by a distance d carry a current of i ampere in the same direction.
They will
. Hoi? . Ui
a) Attract each other with a force of and) b) Repel each other with a force of Gand)
. Uoi? . Uoi?
c) Attract each other with a force of and) d) Repel each other with a force of 2nd®)

438. The current is flowing in south direction along a power line. The direction of magnetic field above the
power line (neglecting earth’ field) is
a) South b) East c) North d) West
439. The magnitude of the magnetic field required to accelerate protons (mass = 1.67 X 1072’kg) ina
cyclotron that is operated at an oscillator frequency 12 MHz is approximately
a)0.8T b)1.6T c)20T d)3.2T
440. A current carrying small loop behaves like a small magnet. If A be its area and M its magnetic moment, the
current in the loop will be
a)M/A b) A/M c) MA d) A’M
441. An electron is accelerated by a potential difference of 12000 volts. It then enters a uniform magnetic field
of 1073T applied perpendicular to the path of electron. Find the radius of path. Given mass of electron =
9 X 10731kg and charge on electron = 1.6 X 1071°C
a) 36.7m b) 36.7 cm c) 3.67m d) 3.67 cm
442. A charged particle is moving in a circular orbit of radius 6 cm with a uniform speed of 3 X 10°m/s under
the action of a uniform magnetic field 2 X 10~*wb/m? at right angles to the plane of the orbit. The charge
to mass ratio of the particle is
a) 5% 10°C/kg b) 2.5 x 10%1C/kg c) 5% 10'C/kg d) 5 x 10'2C/kg
443. Which of the following statements is true
a) The presence of a large magnetic flux through a coil maintains a current in the coil if the circuit is
continuous
b) A coil of a metal wire kept stationary in a non-uniform magnetic field has an e.m.f. induced in it
A charged particle enters a region of uniform magnetic field at an angle of 85° to the magnetic line of
force; the path of the particle is a circle
d) There is no change in the energy of a charged particle moving in a magnetic field although a magnetic
force is acting on it
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444. A uniform magnetic field B and a uniform electric field E, act in a common region. An electron is entering

this region of space. The correct arrangement for it to escape undeviated is
B

a) £ b) B c) E d)
E ‘ 7/6
v v | ——— \ v Y
\)—)

[>]

72
o B 72 E

445, An electron is revolving round a proton, producing a magnetic field of 16 weber/m? in a circular orbit of
radius 1A. It’s angular velocity will be
a) 10Y7rad/sec b) 1/2m x 10*2rad/sec  ¢) 2m x 10'?rad/sec d) 47 x 10*%rad/sec
446. A current carrying wire LN is bent in the form shown below. If wire carries a current of 10 A and itis
placed in a magnetic field of 5T which acts perpendicular to the paper outward then it will experience a

force
N
[}
cm
10A
—_
T — 6cm —>
4cm
|
a) Zero b)5N c) 30N d) 20N

447. A proton and an a-particle are projected normally into a magnetic field. What will be the ratio of radii of
the trajectories of the proton and a-particle?
a)2:1 b)1:2 c)4:1 d1:4

448. A uniform magnetic field B is acting from south to north and is of magnitude 1.5 wb/m?. If a proton having
mass = 1.7 X 107%7kg and charge = 1.6 X 10~1°C moves in this field vertically downward with energy
5 MeV, then the force acting on it will be

a) 7.4 x 1012 N b) 7.4 x 10712 N c) 74 x 10° N d)74x10"° N
449. Field inside a solenoid is
a) Directly proportional to its length b) Directly proportional to current

c) Inversely proportional to total number of turns  d) Inversely proportional to current
450. Two long parallel wires carry equal current i flowing in the same direction area at a distance 2d apart. The
magnetic field B at a point lying on the perpendicular line joining the wires and a distance x from the
midpoint is
Hoid Holx Holx Hoid
VEQC - 1y b) @ =2 )@+ )@ ==
451. A conducting rod of length | and mass m is moving down a smooth inclined plane of inclination 8 with

constant speed v. A vertically upward magnetic field B exists in space there. The magnitude of magnetic
field Bis

—

mg

2) “Esin0 b)%cose J %tane d) 7
452. Two parallel wires in free space are 10 cm apart and each carries a current of 10 A in the same direction.
The force one wire exerts on the other per metre of length is
a) 2 X 10™*N, attractive b) 2 X 107N, repulsive

c) 2 X 1077N, attractive d) 2 x 1077N, repulsive
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453. Two very long straight parallel wires carry current i and 2 i in opposite directions. The distance between
the wires is r. At a certain instant of time a point charge gis at a point equidistant from the two wires in

the plane of the wires. Its instantaneous velocity Vis perpendicular to this plane. The magnitude of the
force due to the magnetic field acting on the charge at this instant is
a) zero b) Bloiquv c Holqu d)ﬁiq_v
2r T T T 2r T
454. A thin flexible wire of length L is connected to two adjacent fixed points and carries a current I in the
clockwise direction, as shown in the figure. When the system is put in a uniform magnetic field of strength
B going into the plane of the paper, the wire takes the shape of a circle. The tension in the wire is

+ + + + + 4+ o+ o+ ++ 4+
+ + + + o+ o+
+ + o+ + + + ++ 4
+ + o+ o+ AN\F o+
+ o+ + o+ 4+ o+ o+ + + o+
+ + o+ + o+ o+ + + o+
+ + o+ + o+ o+ ++ o+
+ + o+ + o+ o+ + + +
+ + o+ + o+ 4+ ++ +
+ + o+ + o+ o+ + + o+
+ + o+ + o+ 4 ++ o+
+ + +g + % + + o+

IBL IBL IBL

a) IBL b) — c) — d) —

T 2T 4m

455. Two concentric coplanar circular loops of radii 7; and r, carry currents of respectively i; and i, in opposite
directions (one clockwise and the other anticlockwise.) The magnetic induction at the centre of the loops
is half that due to i; alone at the centre. If r, = 2r;. The value of i, /i, is
a)2 b)1/2 c) 1/4 d)1

456. A cyclotron is used to accelerate protons, deuterons a — particle etc. If the energy attained, after
acceleration, by the protons is E, the energy attained by a — particles shall be
a)4E b) 2E o) E d)E/4

457. A positively charged particle moving due east enters a region of uniform magnetic field directed vertically
upwards. The particle will
a) Get deflected vertically upwards
b) Move in a circular orbit with its speed increased
c) Move in a circular orbit with its speed unchanged
d) Continue to move due east

458. Positively charged particles are projected into a magnetic field. If the direction of the magnetic field is
along the direction of motion of the charge particles, the particles get
a) Accelerated b) Decelerated
c) Deflected d) No changed in velocity

459. Figure shows a square loop ABCD with edge length a. The resistance of the wire ABC is r and that of ADC
is 2r. The value of magnetic field at the centre of the loop assuming uniform wire is

A c
= ‘o =
17
D
21 2ol 2Upl 21
a) \/—#ol 0 b) \/_.uol ® C) \/—/10" 0 d) \/—MOL ®
3ma 3na na a

460. Two long conductors, separated by a distance d carry currents I; and I, in the same direction. They exert a
force F on each other. Now the current in one of them is increased to two times and its direction is
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reversed. The distance is also increased to 3 d. The new value of the force between them is
a)—2F b) F/3 c) —2F/3 d)—F/3

461. A long straight wire along the z-axis carries a current I in the negative z direction. The magnetic vector
field B ata point having coordinates (x, y) in the z = 0 plane is
2) Hol (yi — xJ) by ! (xt+y)) o Kol (xt—=y)) 0 Hol (xt — yJ)

2m(x? + y?) 2m(x? + y2?) 21m(x? + y?) 21 (x? + y?)

462. A straight conductor of length I carrying a current I, is bent in the form of a semicircle. The magnetic field
(in tesla) at the centre of the semicircle is

a) TTTZI x 1077 b) HTI x 1077 c) TIT—ZIX 1077 d) TTTIZ x 1077

463. A charged particle moving in a uniform magnetic field penetrates layer of lead and there by loss one-half of
its kinetic energy. How does the radius of curvature of its path change?

a) The radius reduces to rv2 b) The radius reduces to %
c) The radius remains the same d) The radius becomes r /2
464. Magnetic effect of current was discovered by
a) Faraday b) Oersted c) Ampere d) Bohr

465. A current I flows along the length of an infinitely long, straight, thin walled pipe. Then
a) The magnetic field is zero only on the axis of the pipe
b) The magnetic field is different at different points inside the pipe
c) The magnetic field at any point inside the pipe is zero
d) The magnetic field at all points inside the pipe is the same, but not zero
466. The deflection in a moving coil galvanometer is
a) Directly proportional to the torsional constant ~ b) Directly proportional to the number of turns in
the coil
c) Inversely proportional to the area of the coil d) Inversely proportional to the current flowing
467. Two thin long parallel wires separated by a distance b are carrying currents of i amp each, the magnitude
of the force per unit length exerted by one wire over the other is

2 ) . .
Hol Hol Hol Hol
a) — b) — ) — d
) b? ) 2mb ) 2mb )anz
468. A current i, carrying wire AB is placed near an another long wire CD carrying current i, as shown in

figure. If free to move, wire AB will have

D
i
. A—>—pB
%)
C
a) Rotational motion only b) Translational motion only
c) Rotational as well as translational motion d) Neither rotational nor translational motion

469. A cell is connected between the points A and C of a circular conductor ABCD with O as centre and angle
AOC = 60°. If B; and B, are the magnitudes of the magnetic fields at O due to the currents in

ABC and ADC respectively, then ratio%is
2
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a)1l b) 2 )5 d) 6

470. A beam of well collimated cathode rays travelling with a speed of 5 x 10® ms~? enter a region of mutually
perpendicular electric and magnetic fields and emerge undeviated from this region. If |B| = 0.02 T, the
magnitude of the electric field is
a) 105 Vm™?! b) 2.5 x 108 Ym™1 €) 1.25x107%ym 1 d)2x103vm?

471. Two infinitely long parallel wires carry equal current in same direction. The magnetic field at a mid point
in between the two wires is
a) Twice the magnetic field produced due to each of the wires
b) Half of the magnetic field produced due to each of the wires
c) Square of the magnetic field produced due to each of the wires
d) Zero

472. A beam of electrons passes undeflected through mutually perpendicular electric and magnetic fields. If the
electric field is switched off and the same magnetic field is maintained the electrons move
a) In an elliptical orbit b) In a circular orbit
c) Along a parabolic path d) Along a straight line

473. An electron (e = 1.6 X 10~1°C) moves in a circular orbit of radius 1.42 cm with a speed of 10°> ms™? in
presence of magnetic field of 4 x 1072T. If the mass of electron is 9.1 x 10731 kg the energy gained by the
electron in going one round the circular orbit is
a) zero b) 4.54 x 10728 c) 9.08 x 10728 d) 28.55 x 10728]

474. For the magnetic field to be maximum due to a small element of current carrying conductor at a point, the
angle between the element and the line joining the element to the given point must be
a) 0° b) 90° c) 180° d) 45°

475. The magnetic potential due to a magnetic dipole at a point on its axis distant 40 cm from its center is found
to be 2.4 x 1075 JA'm~1.The magnetic moment of the dipole will be
a) 28.6 Am? b) 32.2 Am? c) 38.4 Am? d) None of these

476. A charged particle enters a uniform magnetic field with a certain speed at right angles to it. In the magnetic
field a change could occur in its
a) Kinetic energy b) Angular momentum  ¢) Linear momentum d) Speed

477. At a specific instant emission of radioactive compound is deflected in a magnetic field. The compound can

emit
(i) Electrons  (ii) Circle
(iii) He?* (iv) Neutrons

The emission at the instant can be
a) i, ii, iii b) i, ii, ii, iv ) iv d) i, iii

478. If current flowing through shell of previous objective is equal to i, then energy density at a point distance
2R from axis of the shell varies according to the graph

a) u b) y A u d) v
ob, ouu o|&; o|&:
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479. An electron moves in a circular orbit with a uniform speed v. It produces a magnetic field B at the centre of
the circle. The radius of the circle is proportional to

92 b) 9 |5 d)ﬁ

480. In the following figure a wire bent in the form of a regular polygon of n sides is inscribed in a circle of
radius a. Net magnetic field at centre will be

Uoni T 2ni T ni T
b) ——tan— €) ——pugtan— d) — po tan—
) n ) Ta Ho n ) 2a/vlo n

481. A closely wound solenoid of 2000 turns and area of cross-section 1.5 x 10~*m? carries a current of 2.0 A.
It is suspended through its centre and perpendicular to its length, allowing it to turn in a horizontal plane
in a uniform magnetic field 5 X 1072 tesla making an angle of 30° with the axis of the solenoid. The torque
on the solenoid will be
a)3x1073N.m b) 1.5 X 1073N.m ¢) 1.5x1072N.m d)3x1072N.m

482. A current of i ampere flows along an infinitely long straight thin walled tube, then the magnetic induction
at any point inside the tube is

a) Infinite b) zero o) o2l d) Holo
anr 2r

483. A circular disc of radius 0.2 m is placed in a uniform magnetic field of induction % (Wh/m?) in such a way

that its axis makes an angle of 60° with vector B.The magnetic flux linked with the disc is

a) 0.08 Wb b) 0.01 Wb c) 0.02Wb d) 0.06 Wb
484. An electron enters a magnetic field whose direction is perpendicular to the velocity of the electron. Then
a) The speed of the electron will increase b) The speed of the electron will decrease

c) The speed of the electron will remain the same ~ d) The velocity of the electron will remain the same
485. A beam of ions with velocity 2 X 10°m/s enters normally into a uniform magnetic field of 4 x 10~ %tesla. If
the specific charge of the ion is 5 X 107C/kg, then the radius of the circular path described will be
a) 0.10m b) 0.16 m c) 0.20m d) 0.25m
486. A vertical wire kept in Z-X plane carries a current from Q to P (see figure). The magnetic field due to
current will have the direction at the origin O along

a) 0X b) 0X’ c) oY d) oy’
487. A charged particle moves with velocity v in a uniform magnetic field B.The magnetic force experienced by
the particle is
a) Always zero b) Never zero
c) Zero, if B and ¥ are perpendicular d) Zero, if B and ¥ are parallel
488. A charged particle moving in a magnetic field experiences a resultant force
a) In the direction of field
b) In the direction opposite to the field
c) In the direction perpendicular to both the field and its velocity
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d) None of the above
489. A long solenoid has a radius a and number of turns per unit length n. If it carries a current i, then the
magnetic field on its axis is directly proportional to

a) ani b) ni c) el d) n?i
a

490. Two thin metallic strips, carrying current in the direction shown, cross each other perpendicularly without
touching but being close to each other, as shown in the figure. The regions which contain some points of
zero magnetic induction are

.

— —

i l Iv

a)land Il b) I and 111 c) land IV d) I and III
491. An electron is moving with a speed of 108 ms™~! perpendicular to a uniform magnetic field of induction B.

Suddenly induction of magnetic field is reduced to B/2. The radius of the path becomes from the original

value of r
a) No change b) Reduces to r/2 c) Increasesto 2r d) Stops moving
492. In the above question, the magnetic induction at O due to the whole length of the conductor is
a) Hol b) Hol 0) Kol d) Zero
r 2r 4r

493. 3A of current is flowing in a linear conductor having a length of 40 cm. The conductor is placed in a
magnetic field of strength 500 gauss and makes an angle of 30° with direction of the field. It experiences a
force of magnitude
a)3x 10*N b) 3 x 102N ¢)3x1072N d)3x10™*N

494. A strong magnetic field is applied on a stationary electron, then
a) The electron moves in the direction of the field
b) The electron moves in an opposite direction
c) The electron remains stationary
d) The electron starts spinning

495. A tangent galvanometer is connected directly to an ideal battery. If the number of turns in the coil is
doubled, the deflection will

a) Increase b) Decrease

c) Remain unchanged d) Either increase or decrease
496. A magnetic field can be produced by

a) A moving charge b) A changing electric field

c) None of these d) Both of these

497. Three long straight wires are connected parallel to each other across a battery of negligible internal
resistance. The ratio of their resistances are 3 : 4 : 5. What is the ratio of distances of middle wire from the
others if the net force experienced by it is zero

a)4:3 b)3:1 c)5:3 d)2:3

498. If a long hollow copper pipe carries a direct current, the magnetic field associated with the current will be
a) Only inside the pipe b) Only outside the pie
c) Neither inside nor outside the pipe d) Both inside and outside the pipe

499. Graph of force per unit length between two long parallel currents carrying conductor and the distance
between them is
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a) Straight line b) Parabola

c) Ellipse d) Rectangular hyperbola
500. A coil carrying electric current is placed in uniform magnetic field, then

a) Torque is formed b) E.M.f. is induced

c) Both (a) and (b) are correct d) None of these

501. An electron moving with a uniform velocity along the positive x-direction enters a magnetic field directed

along the positive y-direction. The force on the electron is directed along
a) Positive y-direction b) Negative y-direction  c) Positive z-direction d) Negative z-direction

502. An elementd T = dxi (where dx = 1 cm) is placed at the origin and carries a large currenti = 10 A. What

is the magnetic field on the y-axis at a distance £ 0.5 m?
a) 2 x 1078k T b) 4 x 1078k T c) —2x 1078k T d) —4 x 1078k T

503. A small coil of N turns has an effective area A and carries a current /. [t is suspended in a horizontal

magnetic field B such that its plane is perpendicular to B. The work done in rotating it by 180° about the
vertical axis is
a) NAIB b) 2NAIB c) 2nNAIB d) 4mNAIB

504. Potential energy of a bar magnet of magnetic moment M placed in a magnetic field of induction B such that

it makes an angle 6 with the direction of B is
a) MB sin 0 b) —MB cos6 c) MB(1 — cosB) d) MB(1 + cosB)

505. A wire along x-axis carries a current 3.5 A. Find the force in newton on a 1 cm section of the wire exerted

by a magnetic field B= (0.747+ 0.36 k) T.

a) (126 k—2.59§)1072N b) (—1.26 k+2.59§) x 1072 N
) (—259k+1.26§) x 1072 N d) (2.59 k—1.26§) x 1072 N
506. In the figure shown the magnetic induction at the centre of the arc due to the current in portion AB will be
/
—
A B o) c D
a) Kol b) Kot 0 Kol d) Zero
T 2r 4r

507. Two parallel long straight conductors are placed at right angle to the meter scale at the 2 cm and 6 cm

marks as shown in the figure. If they carry currents i and 3 i respectively in the same direction, then they
will produce zero magnetic field at

i 3i
| | ]| 5 . S E s 0 | |
01 f 345 13 7 8 9101112131415
a) Zero mark b) 9 cm mark c) 3 cm mark d) 7 cm mark

508. Two magnets have the same length and the same pole strength. But one of the magnets has a small hole at

its center. Then

a) Both the equal magnetic moment b) One with hole has smaller magnetic moment
¢) One with hole has large magnetic moment d) One with hole has loses magnetism through the
hole

509. A rectangular coil 20 cm X 20 ¢m has 100 turns and carries a current of 1 A. It is placed in a uniform

magnetic field B = 0.5 T with the direction of magnetic field parallel to the plane of the coil. The
magnitude of the torque required to hold this coil in this position is
a) Zero b) 200 N-m c) 2N-m d) 10 N-m

510. A vertical wire carrying a current in the upward direction is placed in horizontal magnetic field directed

towards north. The wire will experience a force directed towards
a) North b) South c) East d) West

511. An elastic circular wire of length [ carries a current /. It is placed in a uniform magnetic field B (out of
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paper) such that its plane is perpendicular to the direction of B. The wire will experience

O
00 o700

O
a) No force b) A stretching force c) A compressive force  d) A torque
512. The square loop ABCD, carrying a current i, is placed in uniform magnetic field B, as shown. The loop can
rotate about the axis XX'. The plane of the loop makes an angle 8 (6 < 90°) with the direction of B.
Through what angle will the loop rotate by itself before the torque on it becomes zero

X; ¢ B
_9(_——_)_2
B[ |
i v
: D
ATy
a) 0 b) 90° — 6 ¢) 90° + 4 d) 180°— 6

513. The oscillating frequency of a cyclotron is 10 MHz. If the radius of its Dees is 0.5 m, then kinetic energy of a
proton, which is accelerated by the cyclotron is

a) 10.2 MeV b) 2.55 MeV c) 20.4 MeV d) 5.1 MeV
514. If m is magnetic moment and B is the magnetic field, then the torque is given by
a)m-'B b)ﬁ C)mxB d) |m] - |B|

515. An « particle and a proton travel with same velocity in a magnetic field perpendicular to the direction of
their velocities. Find the ratio of the radii of their circular path
a)4:1 b)1:4 c)2:1 d)y1:2
516. A circular coil of 20 turns and radius 10 cm is placed in uniform magnetic field of 0.10 T normal to the
plane of the coil. If the current in coil is 5 A, then the torque acting on the coil will be
a) 31.4 Nm
b) 3.14 Nm
c) 0.314 Nm
d) zero
517. In Nebraska the horizontal component of earth’s field is 0.2 G. If a vertical wire carries a current of 30 A
upward there. What is the magnitude and direction of the force on 1 m of wire?
(1G6=10"*T)
a)6EtoW b)6 X 1073Eto W )6 x103EtoW d)6 x107*EtoW
518. A rectangular loop carrying a current i is placed in a uniform magnetic field B. The area enclosed by the
loop is A. If there are n turns in the loop, the torque acting on the loop is given by

- - el 1 - — 1 e —
a)ni Ax B b)niA-B- c);(iAxB) d)g(iA-B)
519. A uniform conducting wire ABC has a mass of 10g. A current of 24 flows through it. The wire is keptin a
uniform magnetic field B = 2T. The acceleration of the wire will be

a) Zero b) 12 ms~? along y-axis
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c) 1.2 X 10~3ms 2 along y-axis d) 0.6 X 10~3ms~? along y-axis

520. A charged particle is moving in a uniform magnetic field in a circular path. Radius of circular path is R.

When energy of particle is doubled, then new radius will be
a) RV2 b) RV3 c) 2R d) 3R

521. A particle of mass m and charge g released from the origin in a region occupied by electric field E and

magnetic field B,
B = _Bo,j,E = Eoi
The velocity of the particle will be

d) None of these
a) 245 by |7E0 o [t
m m 2m

522.Imaging that an electron revolves round a circle of radius 5.3 x 10711 m with a linear velocity of 7.5 x

10* ms™?! in a hydrogen atom. The magnetic field produced at the centre of the circle due to the electron is
a) 43 Wbm™2 b) 43 x 102 Wbm™?2 c) 0.43 Wbm™2 d) 43 x 10~* Wbm™2

523. A charged particle is projected in a plane perpendicular to a uniform magnetic field. The area bounded by

the path described by the particle is proportional to
a) The velocity b) The momentum ¢) The kinetic energy d) None of these

524. When a charged particle moving with velocity Vis subjected to a magnetic field of induction B, the force

on it is non-zero. This implies that

a) Angles between ¥ and B can have any value other than zero and 180°
b) Angel between V and B is either zero or 180°

¢) Angle between V and B is necessarily 90°

d) Angle between V and B can have any value other than 90°

525. A circular loop and a square loop are formed from the same wire and the same current is passed through

them. Find the ratio of their dipole moments.

a) 4m b) i c) E d) 2m
T T

526. A proton, a deuteron and an alpha particle with the same kinetic energy enter a region of uniform

magnetic field B at right angles to the field. The ratio of the radii of their circular paths is

a)l:1:1 b)1: vV2:2 AV2:1:1 d)V2:42:1

527. A proton with energy of 2 MeV enters a uniform magnetic field of 2.5 T normally. The magnetic force on

the proton is
(Take mass of proton to be 1.6 X 10727 kg)

a)3x 10712 N b)8x 107N c) 8x 10712 N d)2x1071°N
528. A current carrying conductor produces

a) Only electric field b) Only magnetic field

c) Both electric and magnetic fields d) Neither electric nor magnetic field

529. A current carrying straight wire is kept along the axis of a circular loop carrying a current. The straight

wire

a) Will exert an inward force on the circular loop

b) Will exert an outward force on the circular loop

c) Will exert a force on the circular loop parallel to itself
d) Will not exert any force on the circular loop

530. A deutron of kinetic energy 50 keV is describing a circular orbit of radius 0.5m, is plane perpendicular to

magnetic field B. The kinetic energy of a proton that describes a circular orbit of radius 0.5 m in the same

plane with the same magnetic field B is
a) 200 keV b) 50 keV c) 100 keV d) 25 keV

531. A current of 10 A is passing through a long wire which has semicircular loop of the radius 20 cm as shown
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in the figure. Magnetic field produced at the centre of the loop is

20 cm
10 A
P
a) 10 mtp tesla b) 5 tp tesla c) 4 mu tesla d) 2 mp tesla
The direction of magnetic lines of force produced by passing a direct current in a conductor is given by
a) Lenz’s law b) Fleming’ left hand rule
c) Right hand palm rule d) Maxwell’s law

Along hollow copper tube carries a current I. Then which of the following will be true?

a) The magnetic field B will be zero at all points inside the tube

b) The magnetic field B will be zero only at points on the axis of the tube

c) The magnetic field B will be maximum at points on the axis of the tube

d) The magnetic field will be zero at any point outside the tube

An arbitrary shaped closed coil is made of a wire of length L and a current I ampere is flowing in it. If the

plane of the coil is perpendicular to magnetic field B, the force on the coil is
1
a) Zero b) IBL ¢) 2IBL d) > IBL

A proton (mass = 1.67 X 10727kg and charge = 1.6 X 10719C) enters perpendicular to a magnetic field of
intensity 2 weber/m? with a velocity 3.4 X 107m/sec. The acceleration of the proton should be
a) 6.5 x 10> m/sec? b) 6.5 x 1013 m/sec? c) 6.5 X 10! m/sec? d) 6.5 x 10° m/sec?
“On flowing current in a conducting wire the magnetic field produces around it.” It is a law of
a) Lenz b) Ampere ¢) Ohm d) Maxwell
A straight wire carrying a current 10 A is bent into a semicircular arc of radius 5 cm. The magnitude of
magnetic field at the centre is
a) 1.5 x 10T b) 3.14 x 1075T ) 6.28 x 107°T d) 19.6 x 10~5T
The magnetic field normal to the plane of a wire of n turns and radius rwhich carries a current i is
measured on the axis of the coil at a small distance h from the centre of the coil. This is smaller than the
magnetic field at the centre by the fraction
a) (2/3)r?/h? b) (3/2)r?/h? c) (2/3)h?/r? d) (3/2)h?/r?
An electron is moving on a circular path of radius r with speed v in a transverse magnetic field B.e/m for
it will be

v B vr
a) Br b) p— c) Bvr d) 3
A proton moving with a velocity 2.5 X 10”7 m/s, enters a magnetic field of intensity 2.5T making an angle
30° with the magnetic field. The force on the proton is
a) 3x 10712N b)5x 10712N c) 6 x 10712N d)9 x 10712N
The magnetic flux density B at a distance r from a long straight rod carrying a steady current varies with r
as shown in figure.

B B B B
a) i b) / c) L d 7N

Along straight wire carrying a current of 30 A is placed in an external uniform magnetic field of induction
4 x 10™* T. The magnetic field is acting parallel to the direction of current. The magnitude of the resultant
magnetic induction in tesla at a point 2.0 cm away from the wire is (o = 41 X 1077 H/m)

a) 107* b)3 x 10~* c)5x107* d)6x107*

A 2 uC charge moving around a circle with a frequency of 6.25 X 1012 Hz produces a magnetic field 6.28
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tesla at the centre of the circle. The radius of the circle is
a) 2.25m b) 0.25m c) 13.0m d)1.25m

544. A charge particle of mass m and charge q enters a region of uniform magnetic field B perpendicular of its
velocity v. The particle initially at rest was accelerated by a potential difference V (volts) before it entered
the region of magnetic field. What is the diameter of the circular path followed by the charged particle in
the region of magnetic field?

2 V 2 [2mV 2mV
a) = my b) < “mv ) B cmv d)E 2my
B a B q q q. B

545. The magnetic induction at a distance r from the axis of an infinitely straight conductor which carries
current iis
Hol Hol d) Zero

Ll b) ==
a) 2mr ) 2r €)

546. A proton and an alpha particle are separately projected in a region where a uniform magnetic field exists.
Their initial velocities are perpendicular to direction of magnetic field. If both the particles move around

P
magnetic field in circles of equal radii, the ratio of momentum of proton to alpha particle (P—”) is

a)l b) 1/2 c) 2 d)1/4
547. Two parallel long wires A and B carry currents i; and i, (< i;). When i; and i, are in the same direction,
the magnetic field at a point mid way between the wires is 10 pu T. If i, is reversed, the field becomes 30 p
T. The ratio iy /i, is
a)1l b) 2 c)3 d) 4
548. A proton, a deutron and a a- particle enter a magnetic field perpendicular to field with same velocity. What
is the ratio of the radii of circular paths?
a)l:2:2 b)2:1:1 c)1:1:2 d1:2:1
549. A current i flows in a circular coil of radius r. If the coil is placed in a uniform magnetic field B with its
plane parallel to the field, magnitude of the torque that acts on the coil is
a) Zero b) 2nriB c) nriB d) 2nr2iB
550. If a current is passed in a spring, it
a) Gets compressed b) Gets expanded c) Oscillates d) Remains unchanged
551. The radius of a circular loop is r and a current i is flowing in it. The equivalent magnetic moment will be

1
a) ir b) 2mir c) inr? d) —
T

552. A circular coil carrying a certain current produces a magnetic field B, at its centre. The coil is now
rewound so as to have 3 turns and the same current is passed through it. The new magnetic field at the

centre is
B B
a 3" b) 9B, c ?" d) 3B,
553. Current through ABCand A’ B’ C’is . What is the magnetic field at 72 BP = PB' = r (Here ¢’ B’ PBCare
collinear)
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C
I A
+’ B
A |
® P
| A
g
/
\&
c
1 21 21 I
a)B=—2— b) B =12(=) 9B =12() d) Zero
4 r AT \r 4 \r

554. A voltmeter with a resistance 50 x 103Q is used to measure voltage in a circuit. To increase its range to 3
times, the additional resistance to be put in series is
a)9 x10°Q b) 10° Q c) 1.5 x 10° Q d)9 x10°Q

555. A galvanometer has a resistance G and a current i, flowing in it produces full scale deflection. §; is the
value of the shunt which converts it into a ammeter or range 0 to i and S, is the value of the shunt for the

. .51,
range 0 to 2 i. The ratio 5—1 is
2

20— 1/i—i c) 2 d)1
a)<. .g) b)—(. ?) ) )
i—ig 2 \2i—ig
556. Energy in a current carrying coil is stored in the form of
a) Electrical energy b) Magnetic field c) Heat d) None of these

557. Two particles X and Y having equal charges, after being accelerated through the same potential difference,
enter a region of uniform magnetic field and describes circular path of radius R; and R, respectively. The
ratio of mass of X to that of Y is
a) (Ry/Ry)"? b) R;/Ry c) (R1/R3)? d) R1/R;

558. A straight wire of mass 200 g and length 1.5 m carries a current of 2 A. It is suspended in mid-air by a
uniform horizontal magnetic field B. The magnitude of B (in tesla) is
a)2 b) 1.5 c) 0.55 d) 0.65

559. A wire carrying a current i is placed in a uniform magnetic field in the form of the curve y =

a sin (nTx) ,0 < x < 2L. The force acting on the wire is

S

X X X X X X B X
X X X X X X X
N\

X g X X X 2L X

XO X X

X X X X % X X

iBL : . d) Zero
a) — b) iBLm c) 2iBL )
I

560. A long hollow copper tube carries a current I. Then which of the following will be true?
a) The magnetic field B will be zero at all points inside the tube
b) The magnetic field B will be zero only at points on the axis of the tube
c) The magnetic field B will be maximum at points on the axis of the tube
d) The magnetic field will be zero at any point outside the tube
561. Cyclotron is used to accelerated
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a) Electrons b) Neutrons c) Positive ions d) Negative ions
562. When deuterium and helium are subjected to an accelerating field simultaneously then

a) Both acquire same energy b) Deuterium accelerates faster

c) Helium accelerates faster d) Neither of them is accelerated

563. A and B are two infinitely long straight parallel conductors. C is another straight conductor of length 1 m

kept parallel to A and B as shown in the figure. Then the force experienced by C is.
A C B

2A 3A 4A

I‘5 cm 8cm

a) Towards A equal to 0.6 x 107> N b) Towards B equal to 5.4 X 107> N
¢) Towards A equal to 5.4 X 107> N d) Towards B equal to 0.6 X 1075 N

564. An electron enters a region where electrostatic field is 20N /C and magnetic field is 5T. If electron passes
undeflected through the region, the velocity of electron will be

a) 0.25ms™?! b) 2ms~! c) 4ms™1! d) 8ms~1
565. A current carrying wire in the neighborhood produces
a) No field b) Electric field only
c) Magnetic field only d) Electric and magnetic field
566. Magnetic field intensity at the centre of coil of 50 turns, radius 0.5 m and carrying a current of 2 A is
a) 0.5 x 107°T b) 1.25 x 1074T c) 3x1075T d)4 x 1075T

567. An electric current is passed through a circuit containing two wires of the same material, connected in
parallel. If the lengths and radii of the wires are in the ratio of 4/3 and 2/3, then the ratio of the currents
passing through the wire will be
a)3 b) 1/3 c) 8/9 d) 2

568. To make the field radial in a moving coil galvanometer
a) The number of turns in the coil is increased
b) Magnet is taken in the form of horse-shoe
c) Poles are cylindrically cut
d) Coil is wounded on aluminium frame

569. When a charged particle enters a uniform magnetic field, its kinetic energy

a) Remains constant b) Increases c) Decreases d) Becomes zero
570. The force on a charged particle moving with a velocity v in a magnetic field B is not

a) Perpendicular to both v and B b) Maximum if v is perpendicular to B

c) Maximum, if v is parallel to B d) Zero if v is parallel to B

571. A particle of charge —16 x 10~ *8coulomb moving with velocity 10 ms~! along the x-axis enters a region
where a magnetic field of induction B is along the y-axis, and an electric field of magnitude 10*V /m is
along the negative z-axis. If the charged particle continues moving along the x-axis, the magnitude of B is
a) 1073Wh/m? b) 103Wh/m? c) 105Wh/m? d) 10**Wb/m?

572. When the current flowing in a circular coil is doubled and the number of turns of the coil in it is halved, the
magnetic field at its centre will become
a) Four times b) Same c) Half d) Double

573. The magnetic field due to a current carrying circular loop of radius 3 cm at a point on the axis at a distance
of 4 cm from the centre is 54 pT. What will be its value at the centre of the loop?

a)250puT b) 150 u T c) 125uT d)75uT
574. The dimension of the magnetic field intensity B is
a) MLT 2471 b) MT~ 2471 c) MI*TA™? d) M2LT2A71
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575. If in a circular coil A of radius R, current i is flowing and in another coil B of radius 2R a current 2i is
flowing, then the ratio of the magnetic fields, B4, and By produced by them will be

1
a)l b) 2 J . d) 4
576. Biot-Savart’s law may be represented in vector form as
Ko .dlxXr Ho . Ko dlxXr Ko .dlxr
a) dB = — b)dB=—idl xr c)dB = — d)dB ==
)d 4 73 ) 4m )d an' 2 )d an' "y

577. What will be the resultant magnetic field at origin due to four infinite length wires if each wire produces
magnetic field ‘B’ at origin

a)4B b)V2 B c) 2vV2B d) Zero
578. A long solenoid is formed by winding 20 turns/cm. The current necessary to produce a magnetic field of
20 millitesla inside the solenoid will be approximately

Ho _ -7 _
(E = 107" tesla metre/ampere)
a)8.04 b) 4.0 A c)2.04 d)1.04
579. Two wires A and B carry currents as shown in figure. The magnetic interactions
Y
Byl
A
- X
I
a) Push i, away from i; b) Pull i, closer to iy
c) Turn i, clockwise d) Turn i, counterclockwise

580. Which of the following graphs represent variation of magnetic field B with distance r for a straight long
wire carrying current?

a)T bJBT c)T ol)T
5|\ N / 5

Distance (r) ——— ) i
Distance () ——— Distance (r) ——* Distance (r) ——+

581. Following figure shows the path of an electron that passes through two regions containing uniform
magnetic fields of magnitudes B; and B,. It’s path in each region is a half circle, choose the correct option
B1

B,

a) B, is into the page and it is stronger than B,
b) B, is into the page and it is weaker than B,

c) B, is out of the page and it is weaker than B,
d) B, is out of the page and it is stronger than B,
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582. The radius of the path of an electron moving at a speed of 3 X 107 m/s perpendicular to a magnetic field
5% 10~* T is nearly
a) 15cm b) 45 cm c) 27 cm d) 34 cm

583. In the given figure, the electron enters into the magnetic field. It deflects in .... direction

a) +ve X direction b) —ve X direction c) +ve Y direction d) —ve Y direction

584. An electron, a proton, a deuteron and an alpha particle, each having the same speed are in a region of
constant magnetic field perpendicular to the direction of the velocities of the particles. The radius of the
circular orbits of these particles are respectively R,, Ry, Ry and R,,. If follows that

a)Re =R, b) R, = Rq ¢) Rg =R, d) Rp = Rq
585. A small cylindrical soft iron piece is kept in a galvanometer so that

a) A radial uniform magnetic field is produced b) A uniform magnetic field is produced

c) There is a steady deflection of the coil d) All of these

586. A particle is moving in a uniform magnetic field, then
a) Its momentum changes but total energy remains the same
b) Both momentum and total energy remain the same
c) Both will change
d) Total energy changes but momentum remains the same
587. A large magnet is broken into two pieces so that their lengths are in the 2:1. The pole strengths of the two
pieces will have ratio
a)2:1 b)1:2 c)4:1 d1:1
588. In the figure shown there are two semicircles of radii r; and r, in which a current i is flowing. The
magnetic induction at the centre O will be

—
rn
- o . -
-
Hoi Hol uﬂ'(rl + rz) uii(rz - n)
a) T (rl + TZ) b) T (rl B rZ) C) 4 mmr d) 4 "nr

589. Two long parallel wires are at a distance 2d apart. They carry steady equal current flowing out of the plane

of the paper as shown. The variation of the magnetic field along the line XX'is given by
B B

o
o
N
e

}JL
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590. A voltmeter has resistance of 2000 (2 and it can measure upto 2V. If we want to increase its range by 8V,
then required resistance in series will be

a) 4000 Q b) 6000 O c) 7000 Q d) 8000 Q
591. The direction of magnetic lines of forces close to a straight conductor carrying current will be
a) Along the length of the conductor b) Radially outward

c) Circular in a plane perpendicular to the conductor d) Helical
592. The magnetic field at the centre of current carrying coil is
a) Honi b) Ho Ni J) Honi
2r 2 r 4r
593. A microammeter has a resistance of 100 Q and full scale range of 50 A. It can be used as a voltmeter of as

d) poni

a higher range ammeter provided a resistance is added to it. Pick the correct range and resistance

combinations
a) 50 V range with 10 k Q resistance in series b) 10 V range with 200 k Q resistance in series
c) 10 mA range with 1 Q resistance in parallel d) 10 mA range with 0.1 Q resistance in parallel

594. Two parallel wires of length 9 m each are separated by a distance 0.15 m. If they carry equal currents in
the same direction and exert a total force of 30 X 10~7 N on each other, then the value of current must be
a) 2.5 amp b) 3.5 amp c) 1.5 amp d) 0.5 amp

595. A charge Q is uniformly distributed over the surface of non-conducting disc of radius R. The disc rotates
about an axis perpendicular to its plane and passing through its centre with an angular velocity w. As a
result of this rotation a magnetic field of induction B is obtained at the centre of the disc. If we keep both
the amount of charge placed on the disc and its angular velocity to be constant and very the radius of the
disc then the variation of the magnetic induction at the centre of the disc will be represented by the figure

a)l b)l‘ i c),l i d)li

R

596. If a particle of charge 10~'2 C moving along the x-direction with a velocity of 10° m/s experience a force of
10710 N in y-direction due to magnetic field, then the minimum value of magnetic field is
a) 6.25 x 103 T in z — direciton b) 10715 T in z — direction
c) 6.25 x 1073 T in z — direction d) 1073 T in z — direciton

597. An electron has a circular path of radius 0.01 m in a perpendicular magnetic induction 1073 T. The speed
of the electron is nearly
a) 1.76 x 10* ms™~?! b) 1.76 X 10® ms™! c) 3.52x 10° ms™?! d) 7.04 x 10° ms™?!

598. A proton, a deutron and an a-particle with the same KE enter a region of uniform magnetic field, moving at
right angle to 5. What is the ratio of the radius of their circular paths ?
a)1:\/§:1 b]l:\/i:\/i C)\/Ezlzl d)ﬁ:ﬁ:l

599. A particle carrying a charge equal to 100 times the charge on an electron is rotating per second in a
circular path of radius 0.8 metre. The value of the magnetic field produced at the centre will be (¢, =
permeability for vacuum)
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2) 10
Ho
600. An electron is travelling along the x-direction. It encounters a magnetic field in the y-direction. Its
subsequent motion will be
a) Straight line along the x-direction b) A circle in the xz-plane
c) Acircle in the yz-plane d) A circle in the xy-plane

b) 1077, c) 10~ %, d) 1077 g

601. A square loop of side ‘a’ hangs from an insulating hanger of spring balance. The magnetic field of strength
B occurs only at the lower edge. It carries a current /. Find the change in the reading of the spring balance
if the direction of current is reversed

% Spring
g balance

<« Insulating
hanger

XX

IaB 3
a) IaB b) 2 IaB 0) a_ d) > 1aB

602. An electron moving around the nucleus with an angular momentum lhasa magnetic moment
e e Ze
a)El b)%l ) El )21rm
603. A uniform electric field and a uniform magnetic field are produced, pointing in the same direction. If an
electron is projected with its velocity pointing in the same direction
a) The electron will turn to its right
b) The electron will turn to its left
c) The electron velocity will increase in magnitude
d) The electron velocity will decrease in magnitude
604. A part of a long wire carrying a current i is bent into a circle of radius r as shown in figure. The net
magnetic field at the centre O of the circular loop is

O

| I ,.
A —» > B
I .
i
i i i [
a) o b) £ )2 (r+1) d) 32 (= 1)
2 r 2m
605. In the figure, what is the magnetlc field at the point O
/¢
2
ler —)6 o
X
—_—
a),u_ol b“_OI Fol C”_OI Fol d)“‘)l Hol
4mtr 4nr  2mr 4r  A4nr Anr

606. An electron having kinetic energy E is moving in a circular orbit of radius R perpendlcular to a uniform

magnetic field induction B. If kinetic energy is doubled and magnetic field induction is tripled, the radius
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will become
a) R \[9/4 b) R \/3/2 <) R/2/9 d)R\/4/3

607. Two long parallel wires P and Q are both perpendicular to the plane of the paper with distance 5 m
between them. If P and Q carry current of 2.5 amp and 5 amp respectively in the same direction, then the
magnetic field at a point half way between the wires is
a) V3uy 3Ho d Ho

2 2m 2r

608. Electrons move at right angles to a magnetic field of 1.5 x 10~ 2tesla with a speed of 6 X 10”m/s. If the
specific charge of the electron is 1.7 X 10*C/kg, the radius of the circular path will be
a)29cm b) 3.9 cm c) 235cm d)3cm

609. A moving coil galvanometer gives full scale deflection, when a current of 0.005 A is passed through its coil.
It is converted into a voltmeter reading upto 5V by using an external resistance of 975 (). What is the
resistance of the galvanometer coil?
a)30Q b) 25 Q c) 50Q d) 40 Q

610. Three long straight wires A4, B and C are carrying currents as shown in figure. Then the resultant force on

B is directed
A B C

b) % J

1A 2A 3A

d d

a) perpendicular to the plane of paper and outward
b) perpendicular to the plane of paper and inward
c) towards A
d) towards B
611. A horizontal overhead powerline is at a height of 4 m from the ground and carries a current of 100 A from
east to west. The magnetic field directly below it on the ground is
(Hg =4m x 1077 TmA™Y)

a) 2.5 x 10”7 T, southward b) 5.0 X 10~¢ T, northward
c) 5.0 X 10~° T, southward d) 2.5 x 10~7 T, northward
612. In order to increase the sensitivity of a moving coil galvanometer, one should decrease
a) The strength of its magnet b) The torsional constant of its suspension
¢) The number of turns in its coil d) The area of its coil

613. A current i A flows along an infinitely long straight thin walled tube, then the magnetic induction at any
point inside the tube is

ini 2i 2i
a) Infinite b) Zero 9 Ho i a2t
4 1 T
614. A wire of length 2 m carrying a current of 1 A is bent to form a circle, the magnetic moment of the coil is
1 2
a) 2m Am? b) — Am? ¢) ™ Am? d) — Am?
s T

615. A loosely wound helix made of stiff wire is mounted vertically with the lower end just touching a dish of
mercury. When a current from a battery is started in the coil through the mercury
a) The wire oscillates b) The wire continues making contact
c) The wire breaks contact just as current is passed d) The mercury will expand by heating due to
passage of current
616. The resultant magnetic moment of neon atom will be
a) Infinity b) ug c) Zero d) pg/2
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617. Two particles of equal charges after being accelerated through the same potential difference enter a
uniform transverse magnetic field and describe circular path of radii R; and R, respectively. Then the
ratio of their masses (M;/M,) is

)% 2 ok o3

2
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