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PHYSIGS ( QUESTION BANK )
4. MOVING CHARGES AND MAGNETISM

Single Correct Answer Type

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*

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

a % b) 9B, c %
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 107N

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

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

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)05A b) 0.25 A c)2A d)1A

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) nr?iB d) 2nr2iB

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

d) 3B,

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

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) 105Hz c) 10° Hz d) 10* Hz




. 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 E?y <) qEy d) ¢*Ey

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

) (5) b 9 (z)

. A 2 uC charge moving around a circle with a frequency of 6.25 x 10'2Hz produces a magnetic field 6.28
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

Two particles X and Y having equal charges, after being accelerated through the same potential difference,

2

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/R,)'? b) Ry /Ry c) (R1/Ry)? d) R1/R;

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

. A microammeter has a resistance of 100 Q) and full scale range of 50 A. It can be used as a voltmeter of as 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 ) resistance in series

¢) 10 mA range with 1 Q) resistance in parallel d) 10 mA range with 0.1 Q resistance in parallel

- 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  c) Proportional to a? d) Zero
. Avertical 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
. Adirect 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
. 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
) 3 ) g ) & )
. When a positively charged particle enters a uniform magnetic field with uniform velocity, its trajectory can

be

(1) a straight line

(2) acircle

(3) a helix

a) (1) only b) (1) or (2)

c) (D) or(3) d) Any one of (1), (2) and (3)

. 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
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c) Acircle in the yz-plane d) A circle in the xy-plane
. 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
n n n 3
a) Ho 4 Ho 4 Mo 4 d) Ko qn

b
2r ) T ) 4r 41

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) poir/(2ma?) b) poir?/(2na) c) Hoia/(2mr?) d) poia?/(mr?)
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™? c) 1125T d)2.0T

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

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)1:2:1 d1:1:2
The strength of the magnetic field at a point r near a long straight current carrying wire is B. The field at a
distance % will be

B B
— b) — 2B d) 4B

. 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?

2my 2my
p < |2 oB | ol [V
B q q q B

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

Toroid is

a) Ring shaped closed solenoid b) Rectangular shaped solenoid

c) Ring shaped open solenoid d) Square shaped solenoid

. 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

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




a) 2B b) B 0) g d) 3B

. A wire shown in figure carries a current of 40 A. If r = 3.14 cm, the magnetic field at point P will be

a)1.6x1073T b)3.2x 1072 T c) 48x1073T d)6.0x 1074T
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
2) Y3o b) £ o) o d) L2

2 n 21 21
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
. An infinitely 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 CD will move upward and turn anti-clockwise at the same time

. 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? c) TAm? d) - Am?

. 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 c) Towards north d) Towards south

. A particle having a mass of 10~2 kg carries a charge of 5 X 10™8C. 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
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(D 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 B and E 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) ¢) (2)and (3) d) (2) and (4)

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

Wol (37r ) Mol (37‘[ ) ol (m Wol (T

a)—(—+1 b)—(—-1 —|(=+1 d—» I(=-1
4rr \ 2 + 4mr \ 2 4mtr (2 * ) 4mtr (2 )

. 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

(o = 4m x 1077 TmA™1)

a) 2.5 X 1077 T, southward b) 5.0 X 107° T, northward

c) 5.0 X 107° T, southward d) 2.5 x 107 T, northward

. 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.

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

a) 136, but out of the plane of the paper b) 136, but into the plane of the paper

c) 1le' but out of the plane of the paper d) 1le’ but into the plane of the paper

. A chare g 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

2T 2T
a) 9 x 1077 NA™1m™! b) “mq x 1077 NA™1m™1
nr r

2nng

2
c) X 1077 NA™' m™! d) Tq X107 NA™'m™!

. 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

A

B
[ ]

Y

/'
-




a) Contract

b) Expand

c) Move towards +ve x — axis

d) Move towards —ve x — axis

If a current is passed in a spring, it

a) Gets compressed b) Gets expanded c) Oscillates d) Remains unchanged
If a particle of charge 10~'2 C moving along the x-direction with a velocity of 10> m/s experience a force of
10719 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) 107 %° T in z — direction

c) 6.25x 1073 T in z — direction d) 1073 T in z — direciton

. A electron moving with kinetic energy 6 X 10716 ] enters a field of magnetic induction 6 x 1073 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

The magnetic induction at the centre O in the figure shown is

J Hol ( 1 1 ) Mol Hol
_ — + JE— —_ — _—
(%) 0 (7 Q) X (R, — Ry) Q)5 Ry + Ry)
. A candidate connects a moving coil ammeter A and a moving coil voltmeter V' and a resistance Ras shown
in figure

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

a) Equalto 5 Q b) Greater than 5 Q

Greater or less than 5 () depending upon its
material

. 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

Ae B

c) Lessthan 5 Q

o
je 24 cm1—>le——— 48 cm—— |
a) 8 b) 3 c) 4 d) 1/2\/5
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

\4

--3cm---d<—-2cm-

20 A

b) 2.5 x 103 N d) 1.5 x 1073




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
<o P
Scm
1
d

a)40A b)30 A c) 20A d)10A
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

b) uOlZ llol d) “'0"

5k ) onb b2

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

Ho 1 Ho 1 7T Mo i
b) =—(2+=)j o —==(2+=)1 d)——(2
)4na( 3/ )47ra( +2)l )411(1( +
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

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

20 cm
10 A
P
a) 10 mp tesla b) 5 mp tesla c) 4 mu tesla d) 2 Tt tesla
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
. 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
- An electron enters a region where magnetic field (§) and electric field (E) 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
. Acurrent (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

b) 2nBiR




. Along 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
. 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
. 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
. 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 = l. A current ] ampere flows through the wire as shown. The magnitude of the force on

PQ and QR will be
R

a) BIL0 b) 2BI1,0 c) 0,BIl d)0,0

. A current carrying wire LN is bent in the form shown below. If wire carries a current of 10 4 and it is
placed in a magnetic field of 5T which acts perpendicular to the paper outward then it will experience a
force

4cm

L

a) Zero b)5N c) 30N d) 20N
. A closely wound flat circular coil of 25 turns of wire has diameter of 10 cm and carries a current of
4 ampere. Determine the flux density at the centre of a coil
a) 1.679 x 10~ >tesla b) 2.028 x 10~ *tesla c) 1.257 x 10~ 3tesla d) 1.512 x 10~ °tesla
. 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) Ho2l d) Holo p
4nr 2r

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 XdX X

X X

X X

X X

X X

a)l, > 1, b)), <,
c) I; is in the direction ba and I, is in the direction cd d) ; is in the direction ab and I, is in the direction dc
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. An electron is revolving round a proton, producing a magnetic field of 16 weber/m? in a circular orbit of
radius 14. It's angular velocity will be

a) 10Yrad/sec b) 1/2m x 10'2rad/sec  c) 2m x 10'%rad/sec d) 4 x 10*%rad/sec

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

. 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

Y-

Q

P
» il

a) BiAcotb b) BiA cos 6 c) BiAcosecH d) BiAsin 6

. 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

a) E b) B c) E d)

N
B

S

—
i
i
{

N
E /6

_—

v v

72
o— o— , " .
. 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 (uy = 4m X 107 H/m)
a) 1074 b)3x 107 c) 5x107* d)6x107*
In the figure shown, the magnetic field induction at the point O will be
i
-t

—_—————----4

b) (Z—i) (ﬁ) (1 +2) J (:—1‘1) (%) (+1) d) ;‘—i% (- 2)

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

7 pol 7 Uol 7 pol 5 uol
b d
2) 16R ® ) 16R © ) 16R © ) 16R ©

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

c) Repulsion force in both cases

d) Attraction force in both cases

In the given figure and magnetic field at O will be




(0,0)

/ (@,0) | #2a,0) (30,0

2Upl i 2Upl i
a) K 4 2 b)%\/4+n2 ) 2 o+ 2 d)%\h}—nz

3ra 3rma
. 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

(1 t) W) k(e ol ()
) 4ma a? + b? ) 4ma a? + b2 ) 4na a? + b2 ) 4ma a? + b2
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

B LT T TP

.

F

xJ

] [}
1 1
] [}
1 1
] [}
1 1
] [}
] [}
1 [}
] [}
1 1
] [}
Iy d
T by
] [}
] [}
] [}
1 [}
] [}
] [}
] [}

1
1 [}
] [}
] [}
1 !

g G

[}
1
[}
[}
1
[}
1
1
[}
1
[}
[}
d
Al
1
1
[}
1
[}
[}
1
1
1
1
[}
1

g G g

. 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)05A b)15A c)5A d)1.5A

. 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

. A straight conductor carrying current I. If the magnetic field at a distance r is 0.4 T, then magnetic field ata

a) Inclined at 45° to the magnetic field

distance 2r will be
a)04T b)0.1T c) 08T d)02T




. 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

. 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

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

a)1:+2 b)1: 2v2 c)2+2:1 d)v2:1

. An electron has a circular path of radius 0.01 m in a perpendicular magnetic induction 10~3 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™~?!

. 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

. 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

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

. Along wire A carries a current of 10 amp. Another long wire B, which is parallel to A and separated by
0.1m from A4, 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

(4o = 4m X 10~ ’weber /amp — m)

a) Repulsive force of 107*N/m b) Attractive force of 10~*N/m

¢) Repulsive force of 2 x 105N /m d) Attractive force of 2r X 107N /m

. 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

. An arcof a circle of radius R subtends an angle 1z/2 at the centre. It carries a current i. The magnetic field

at the centre will be
Hol Hol 20l

a) o~ b) = ) — d) —-

2R 8R 4R 5R
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

Uol Uol Uol (11 + 13 Mol (T — Ty
a) TO (r1 +12) b) % (r1 —12) )~ (—> d) —- (—>

4 4
. 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 c)1:~2 d)v2:1

The magnetic moment of a current (i) carrying circular coil of radius () and number of turns (n) varies as
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a) 1/r? b) 1/r qr d)r?
. 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
. 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 x 10°rads™?! b) 4.4 x 10 rads~! c) 2.2 x10%®rads™?! d) 1.1 x 10®rads™?
. 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 AV2:1:1 d)vV2:V2:1
. Ata 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, iii, iv c) iv
. 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
. An electron (e = 1.6 X 10719C) moves in a circular orbit of radius 1.42 cm with a speed of 10°> ms™
presence of magnetic field of 4 x 1072T. If the mass of electron is 9.1 x 103! 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
. An electron (mass = 9.0 X 10731) kg and charge (1.6 X 10719 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 ) 7x1077s d)3.5%x1077s
103. A particle of mass m, charge Q and kinetic energy T enters a transverse uniform magnetic field of

Lin

induction B. After 3 seconds the kinetic energy of the particle will be
a)T b)4T )3T d)2T
. 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
105. A long 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
106. 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
0 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
107. 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
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108. 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.

c) Bvr

| A|=R?

_ 2mle|A 2t|e|A _lelA le|]A

= b = = d - _ =
a)M T )M T M T M T

. The radius of circular path of an electron when subjected to a perpendicular magnetic field is

mv me mE Be
) Be ®) e ) Be Vi

. A steady current I 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

. 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™1! b) 2.5 x 108 Ym™1 ¢) 1.25x1071%ym™1  d)2x103Vm1!

. 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.

. 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) 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 4 and B and also x and y
. 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) 107*N c) 1073N d) 102N
. If m is magnetic moment and B is the magnetic field, then the torque is given by

c)mxB d) || - |B|
. 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 F, the net force on the remaining three arms of the loop is

a) F b) 3F ) —F d) —3F
117. 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

. 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

. The deflection in moving coil galvanometer is reduced to half, when it is shunted with a 40 (1 coil. The
resistance of the galvanometer is
a) 60 Q b) 10 Q c) 40 Q d) 20 Q

. Two wires A and B are of lengths 40 cm and 30 cm. A is bent into a circle of radius r and B into an arc of
radius r. 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

. An electron (q = 1.6 X 10719 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) 4ps c) 3us d) 1us

. 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
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

. A pulsar is a neutron star having magnetic field is 1012 G at its surface. The maximum magnetic force
experienced by an electron moving with velocity 0.9 cis
a) 43.2N b) 4.32 x 1073 N c) 432 x 103N d) zero

124. 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

- A metallic block carrying current I 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
. Two magnets of equal magnetic moments M each are placed as shown in figure. The resultant magnetic
moment is

a) M b)/3M c) V2M d) M/2

. 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
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2) HolqV HolqV 9 2y, iqu d) zero
2nd nd nd
. When a magnetic field is applied in a direction perpendicular to the direction of cathode rays, then their

b)

a) Energy decreases b) Energy increases
c) Momentum increases d) Momentum and energy remain unchanged

. 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 c) The kinetic energy d) None of these

. 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

B

. Three long straight wires 4, B and C are carrying currents as shown in figure. Then the resultant force on

B is directed
A

a) perpendicular to the plane of paper and outward
b) perpendicular to the plane of paper and inward
c) towards A
d) towards B
. 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 1
! 1
1 2

a) + ve z — axis, —ve x — axis, +ve y — axis
b) — ve z — axis, —ve x — axis and zero
c) + ve z — axis, +ve y — axis and zero
d) — ve z — axis, +ve y — axis and zero
. 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~ 5weber/m?, 6.3 x 10~ Sweber /m?
. 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

Page| 15




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

135. A current i A flows along an infinitely long straight thin walled tube, then the magnetic induction at any
point inside the tube is
a) Infinite b) Zero

20 2i
oo g d)—T

. Two galvanometer 4 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 A
c) A and B are equally sensitive d) Sensitiveness of B is 5/3 times that of A

. 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

138. 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

E
(== ]
L L >

2mgR R R R
q) 28 by 8 mg mg

c .
LE LE 2LE E
139. Which of the following graph represents the variation of magnetic flux density Bwith distance r for a
straight long wire carrying an electric current?

B B B B
el N

I

d)

. 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) 3x107°T d) 4 x 107°T
. In the figure shown the magnetic induction at the centre of the arc due to the current in portion AB will be

A c D
a) ot b) Hot 0) Hot d) Zero
2r 4r
142. 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) 0Y d) oy’
. 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
. 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?
Vet b G VT Vo297
. 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

- T ~ /s - R
a) a2k b) (E +1)a?lk ¢) — (E +1)a?lk d) 2 + Da2Uk
. In the figure, what is the magnetic field at the point O

tol  pol Mol | ol Mol = pol
b) —+ — c) —+ — d—+—
) 4mtr + 2nr ) 4r + Aty ) 4r + 4mtr

. A conductor in the form of a right angle ABC with AB = 3 cm amd BC = 4 cm 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)3.5N

. 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

. 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 v3 R from the centre of the coil on the axis is
a)l:1 b)1:2 c)2:1 d)8:1

. A particle of charge —16 X 10~ 18coulomb 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? ) 10°Whb/m? d) 10**Wb/m?

. 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




152. Imaging that an electron revolves round a circle of radius 5.3 X 10~*! 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 107* Wbm™?2
153. 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) 30 Q b) 25 Q c) 50Q d) 40 Q
154. A circular loop of radius 0.0175m carries a current of 2.0 amp. The magnetic field at the centre of the loop
is
(uo = 41 X 10~ ’weber/amp — m)
a) 1.57 x 10~° weber /m? b) 8.0 x 10~° weber /m?
c) 2.5 x 107> weber /m? d) 3.14 x 1075 weber /m?
. An electron enters a region where electrostatic field is 20N /C and magnetic field is 57. If electron passes
undeflected through the region, the velocity of electron will be
a) 0.25ms™1! b) 2ms~? c) 4ms~1 d) 8ms~1
. Alength 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 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 0 2mrm d B_m
2nrm Bg 2nq
. 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
. 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
. A circular loop has a radius of 5 ¢m and it is carrying a current of 0.1 amp. Its magnetic moment is
a) 1.32x 107 *amp -m? b) 2.62 x 10~ *amp-m? ¢) 5.25 x 10~ *amp -m? d) 7.85 X 10~ *amp -m?
. Figure shows a straight wire of length [ carrying current i. The magnitude of a magnetic field produced by
the current at point P is

b)

a) b) E )

V2ui Hol
d)
ml 4l 8l 227l

. 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

. 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?




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

. 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 g 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

. A small coil of N turns has an effective area A and carries a current [. It 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) 4rNAIB

. A coil having N turns carry a current I as shown in the figure. The magnetic field intensity at point P is

2) Uo NIR? b) NI g UoNIR? d) Zero
2(R? + x2)3/2 2R (R + x)?2
. A charged particle (charge g) is moving in a circle of radius R with uniform speed v. The associated
magnetic moment y is given by
qvR?
2
. Current through ABCand A’ B’ C’is I. What is the magnetic field at 7? BP = PB’' = r (Here ¢’ B’ PBCare

collinear)

b) quR? c) d) quR

C

a)B:ia b)B:—(g) C)B:ﬁ(i) d) Zero

i r 4w \r 4 \r
. 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) Arepulsive force d) A steady attractive force
. 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 uT. What will be its value at the centre of the loop?
a) 250 puT b) 150 u T c) 125uT d)75uT
171. One Tesla is equal to




a) 107 gauss b) 10~*gauss c) 10*gauss d) 10~8gauss
. What is the net force on the square coil

10cm

<«2cm -

a) 25 x 10~7N moving towards wire b) 25 x 1077 N moving away from wire

¢) 35 x 1077 N moving towards wire d) 35 x 1077 N moving away from wire

. 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

. 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 107 3tesla d) 9 x 10~ %tesla

. 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

. 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

. 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

. 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™!
a) 8 N in —z direction b) 8 N in z direction c) 8 N in y direction d) 8 N in z direction

. 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

. 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
S N, -S 60°
S

is

N

. 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

r
a a a

. 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
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A1, =1p
b)r, <71p
)1, >1p
d) r, may be less than or greater than r, depending on the direction of the magnetic field
. An a-particle with a specific charge of 2.5 x 107 Ckg~! moves with a speed of 2 X 10° ms™
perpendicular magnetic field of 0.05 T. Then the radius of the circular path described by it is
a) 8 cm b) 4 cm c) 16 cm d) 2 cm
. Graph of force per unit length between two long parallel currents carrying conductor and the distance

Tina

between them is
a) Straight line b) Parabola
c) Ellipse d) Rectangular hyperbola
185. 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) 3 1BL

186. 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 c) Move more apart d) Either (b) or (c)
187. A particle with charge g, moving with a momentum p, enters a uniform magnetic field normally. The
magnetic field has magnitude B and is confined to a region of width d, where d < B%. If the particle is

deflected by an angle 6 in crossing the field, then

|

>
i

>

®!

Bqd _ B d
anm9=ﬁ§ bbm9=é% C“m9=gg d)sine=%5
. Magnetic induction at the centre of a circular loop of area m m? is 0.1 T. The magnetic moment of the loop
is (1o = permeability of air)
0.1m 0.2m 0.3m 0.4m
a) b) c) d)
Ho Ho Ho Ho

189. 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

@i ml i dl i ﬂii

190. AB and CD are long straight conductors, distance d apart, carrying a current /. The magnetic field at the
midpoint of BC is




—tol ~ —tol ~ —Hol ~
b d
2nd ) d k ) 41td k ) 8nd k

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

U N
b) uoNI A) 5 NLI @ o1

. If same current I passing through two parallel wires separated by a distance b, then force per unit length
will be

b) _Hol o) Hof : d) Hol*
41h? 41h? A1th
. The earth’s magnetic induction at certain pointis 7 x 10> Wb/m?. 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

194. A galvanometer of resistance 100 Q gives a full scale deflection for a current of 10~> 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
. The radius of the path of an electron moving at a speed of 3 X 107 m/s perpendicular to a magnetic field
5% 107* T is nearly
a) 15cm b) 45 cm c) 27 cm d) 34 cm
. Biot-Savart’s law may be represented in vector form as
Ko .dlxr Ko .dlxr

Ho .
an' 13 b) an' r ¢) dB ' 2

. Ifalong 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

. 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 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

. 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 = 2mn?v?R? b) B = and K = m?mvR>

¢) B =" and K = 2mn?v?R? d) B =" and K = m*mvR?

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

A B cC
a) Toward A b) Toward C




c) Normal to plane of paper d) zero
. 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
. 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

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

a) Opposite 0X b) Along 0X c) Opposite O0Y d) Along OY

. 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

a) v c) v d) v

0 r (0] : r (0] r (0} r
R

. Two concentric coplanar circular loops of radii ; 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

. 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
(1o = permeability constant)

a) BR3/2mu, b) 2BR3 /u, c) BR?/2mu, d) 2mBR?/u,

. 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 B 2m’m 2mm
a)f=ﬁ b)f=m cf= 4B d)f=q—B

. 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 c)1l:1 d)1:2

. The dimension of the magnetic field intensity B is
a) MLT 2471 b) MT2471 c) ML?TA™? d) M2LT—2471

. 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

. A horizontal rod of mass 10 gm and length 10 ¢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
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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) mtesla c) 1tesla

. A small coil of N turns has area 4 and a current [ flows through it. The magnetic dipole moment of this coil
will be
a) NI/A b) NI?A c) N2AI d) NIA
. 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
2 7Ho by 10%0 o 4t 4y 5t
ml Tl ml il
. A triangular loop of side [ carries a current /. 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
a) Zero

b) IBl c) EIIZBZ d) ?1312

2
. 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

. 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

. 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 u T. If i, is reversed, the field becomes 30 p
T. The ratio i, /i, is
a)l b) 2 c)3 d) 4

. An electron having charge 1.6 x 1071° C and mass 9 X 103! kg is moving with speed 4x 10 ms~!ina
magnetic field of 2 X 10! T in a circular orbit. The force acting on electron and the radius of the circular
orbit will be
a) 188 x 10713 N,1.1 x10™*m b)12.8 x 107 N,1.1 x 1073 m
c) 128 x 10713 N,1.1 x 1073 m d)1.28 x 10713 N,1.1 x 10™*m

. 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 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/4m b) i%12 /4 c) i%l/8nm d)il?/8n

. Along, 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

223. 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




a) F1 = 2F2 b) FZ = 2F1 C) F1 = Fz d) F1 = _FZ
. The magnetic field at the centre of a circular coil of radius r carrying current I is B;. The field at the centre

. . . : A
of another coil of radius 2 r carrying same current [ is B,. The ratio B—l is
2

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

. 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

. 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) - b) = c) = d) -
) 9 ) 5 ) 2 ) 3

. A particle having a charge of 10.0 uC and mass 1xg 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

a)0.1V/m b)1.0V/m c) 10.0V/m d) 100V /m
228. 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
229. 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
. 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
231. 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) F,, = 1.2 N along +ve y — direction d) F,, = 1.2 N along —ve y — direction
232. 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.




8cm

a) Towards 4 equal to 0.6 X 107> N b) Towards B equal to 5.4 x 107° N
c) Towards A equal to 5.4 X 1075 N d) Towards B equal to 0.6 x 107> N

. 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
a) 7o b)zuo c) 7o d)zuo

234. Which of the following while in motion cannot be deflected by magnetic field?

235.

a) Protons b) Cathode rays c) Alpha particles d) Neutrons
The distance at which the magnetic field on axis as compared to the magnetic field at the center of the coil

. . o1
carrying current [ and radius R is p would be

a)R b) V2R c) 2R d) V3R

. 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

. 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
current is
a) 30° b) 45° c) 60° d) 90°

. 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

. A proton, a deutron and an a — 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
a)1y =Tg>1 b))y =1a=1 )l <1g <My d)rg =1 <r1q

. The current in the windings on a toroid is 2.0A. There are 400 turns and the mean circumferential length is

40cm. If the inside magnetic field is 1.0T, the relative permeability is near to
a) 100 b) 200 c) 300 d) 400

. 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© b) —MB cos6 c) MB(1 — cosH) d) MB(1 + cosB)

. 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

. 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
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b) ﬁ c ﬁ d) gil
&l o oB
244. 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
. A uniform magnetic field B is acting from south to north and is of magnitude 1.5 wbh/m?2. If a proton having
mass = 1.7 X 10727kg 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)7.4x 10712 N c) 7.4 x 101° N d)7.4x 107N
.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 Bz produced by them will be

a) 1 b) 2 91 d) 4
2

. 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)

. 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
_ b) = _ d) =
a)6 )4 C)3 )2

. 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

. 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\

r

- A uniform magnetic field B= B,J exists in space. A particle of mass m and 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
d) —1

B
a) 1¢
2m am 2am
. 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

B B
) P o 24

ABC and ADC respectively, then ratio%is
2




a)1l b) 2 c)5 d)6

. 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

. 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 concentric coils each of radius equal to 2mtcm 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 (pg = 41 X 1077 WbAm™1)
a)12x107° b) 107> c)5x107° d)7 x107°

. 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 c) 14 Wbm™2 d) 140 Wbm ™2

. 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) v b) v Q) u d) v

o) i o) i o) i
. The magnetic field induction at the centre 0, in the arrangement shown in figure is

i i i i
el plaimn g lotm Q2 la+m
4Ttr 4 r 4Ttr 4t r

. 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
. 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
S R

—
s




261. 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

, 1 M
b) 4 M 9 rmi d)—7_T
i M 4

. 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
represents the resulting curve

. A straight conductor of length I carrying a current /, is bent in the form of a semicircle. The magnetic field

(in tesla) at the centre of the semicircle is

2 2

Tt/

I il Tt/
a) HT x 10~7 b) T x 1077 c) 7z x 1077 d) - x 1077

. 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
. 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

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
. A magnetic field can be produced by
a) A moving charge b) A changing electric field
c) None of these d) Both of these
. 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
. 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
. 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
. 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
a) Mo / b) Ho / Ho /

c)
2m2 R 2T R 47 R




272.1In a hydrogen atom, an electron moves in a circular orbit of radius 5.2 x 10~11m and produces a magnetic

induction of 12.56 T at its nucleus. The current produced by the motion of the electron will be (Given py =
47 x 107’Wb/A — m)
a) 6.53 X 1073 ampere b) 13.25 x 10710 ampere
c) 9.6 X 10° ampere d) 1.04 x 1073 ampere

. 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, Rp, Rq and R,,. If follows that
a)Re =R, b) R, = Ry c) Rg =R, d) R, = Rq

. 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

R I
+ o+ttt o+t

A bt HE+
+H A+ FE A+ttt
+H Attt
B T &

IBL IBL
c) — d) —
2T 41

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

a) IBL

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) 0.02Wbh d) 0.06 Wb
. 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

a) V3R b) R/V3 c) (%) R

4
)2\/§

. 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

. 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) oo 1 d) 2

. 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

. 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




a)1/6 b) 1/4 c)1/3 d)1/2

281. A horizontal straight wire 10 m long extending from east to west falling with a speed of 5.0 m/s, at right
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) +1.5x 1073V /m b) —1.5x 1073V /m c) +1.5 X 1074V /m d)—1.5%x 107*V/m

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

B witha velocity v perpendicular to both E and B, and comes out without any change in magnitude or
direction of ¥. Then
a) ¥ =E x B/B? b) % = E x B/B? ¢) 3=E x B/E? d) 3 =B x E/E?
283. A circular coil of wire consisting of 100 turns, each of radius 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)mx 1073 T b) 2mr x 1074 T )mX107*T d) Zero
284. 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
285. 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 o d) n2i
a

. 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
a5 b7 9 7 d) VBB

287. A wire of length [ is bent into a circular loop of radius R and carries a current I. 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 I 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

288. A circular coil A 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

289. 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

290. 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
d) None of the above

. 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°
292. The magnetic field at the centre of current carrying coil is




HoTl Homil .

a) o c) 4 d) poni
. A charged particle of mass m and charge g 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

b) 2mrm q 2w mq a 21 q*B

qB B m

. 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

o : 3R . . :
point ‘P’ at a distance > from the axis of the cylinder will be

R
2R (; \\3R/2
‘s

a) Zero b) Suoi 0 Tugl ) 5ol
72m R 18 R 36m R
. 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 6 at the centre. Magnetic field due
to current at the centre of ring is
Proportional to d) Inversely proportional
2(180°—0) tor
. 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 r? d) Inversely proportional to 12
. The field due to a long straight wire carrying a current I is proportional to
a)l b) I3 c) VI d)1/1
. 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

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

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 3upiquv J Holqu

b) —— d———
)Zn r ¢ )an

. A proton (mass = 1.67 x 10™2’kg and charge = 1.6 x 1071C) enters perpendicular to a magnetic field of
intensity 2 weber /m? with a velocity 3.4 x 10’m/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?
300. 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 /TN\2 2,7 T % 17
)= () b)Z(5) 0) 2 ( ﬁ,m) D55
. 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
302. A current carrying wire in the neighborhood produces
a) No field b) Electric field only
c) Magnetic field only d) Electric and magnetic field
303. A long copper tube of inner radius R carries a current i. The magnetic field B inside the tube is
J Hol J d) Zero

b) — =
)47rR 2 2R




304. 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
. 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

P!

A

A)E+0;B=bi+ck b)E+ai;B=ck+ai )E+0;B=cj+bk  d)E+ai;B=ck+bj
. When a charged particle enters a uniform magnetic field, its kinetic energy
a) Remains constant b) Increases c) Decreases d) Becomes zero
. If a particle of charge 1012 C moving along the x-direction with a velocity of 10° ms~! experience a force
of 10719 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
¢) 6.25 X 1073 T in z-direction d) 1073 T in z-direction
. Lorentz force can be calculated by using the formula
a)F =q(E + 7 xB) b) F = q(E — % x B) ) F=qE+%-B) d)F = q(ExB +¥)
. At the centre of a circular coil of radius 5 cm carrying current, magnetic field due to earth is 0.5 X
107> 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) 0.4A d)0.2A
. A thin circular disk of radius R is uniformly charged with density ¢ > 0 per unit area. The disk rotates
about its axis with a uniform angular speed w. The magnetic moment of the disk is
mR*

a) 2nR*cw b) nR*ow c) — o0 d) — 00

. 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

. 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)1:4 d)3:1

. 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




a)D b) C c)B d) A
314. 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 1 Ho ! Ho !
®) 2n k2 ) e Vo
. 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

@J@—ay—@ b) Fy + Fy — F, O Fy—F +F mJ@—ay+@

. Two concentric circular lops of radii R and 2R carry currents of 2] and I respectively in opposite sense
(i.e., clockwise in one coil and counter-clockwise in the other coil). The resultant magnetic field at their
common centre is
a) #o# b) 11045—}12 c) Ho:—; d) #0%

. A beam of ions with velocity 2 x 10°m/s enters normally into a uniform magnetic field of 4 x 10~2tesla. If
the specific charge of the ion is 5 x 107 C/kg, then the radius of the circular path described will be
a) 0.10m b) 0.16 m c) 0.20m d) 0.25m

. A conducting rod of length [ and mass m is moving down a smooth inclined plane of inclination 6 with
constant speed v. A vertically upward magnetic field B exists in space there. The magnitude of magnetic
field B is

B

mg . mg mg mg
—=>sin® ——cos 9 —-tan©
A Y b) = cos ST D iTsine
. 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

b) V2 !

C) m d) 2\/5

1
a) 7z
. 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

Page|34




Ho . . Ho . . . Ho . . Ho . . .
a) - i1i, dltan 6 b) - iyi, dlsin@ c) - iyi, dlcos @ d) - iyi, dlsin@

. 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
. The force between two parallel current carrying wires is independent of
a) Their distance of separation b) The length of the wires
¢) The magnitude of currents d) The radii of the wires
323. A magpnetic field B = B,j 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= Vi, where V, is a positive
constant, enters the magnetic field at x = a. The trajectory of the charge in this region can be like

324. 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

325. 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 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) 08T b)1.6T c)20T d)3.2T

. 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 6 (68 < 90°) with the direction of B.
Through what angle will the loop rotate by itself before the torque on it becomes zero

b) 90° — @ d) 180° — 6




328. 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

. 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

. 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

reversed, the field becomes 3 X 1075 T. The ratio i—: is
ol b) 2
2

. 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 A, will be
a)8 x10~7N b)8 x 107> N c)4 x1077N d)4 x107°N

. Magnetic dipole moment of a rectangular loop is

2 3
2 4>
C)3 )2

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
. 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 B, c) 3B, d) 27 B,
334. 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
335. 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
" 2w
a)\V3w b) W c) V3 - d)

336. An electron (charge g 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

337. 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)




7.
. 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

. Along straight wire of radius a carries a steady current i. The current is uniformly distributed across its
cross-section. The ratio of the magnetic field at% and 2a is

b) 4 Al

1
d) =
)2

1
a) 7
. A current i flows along the length of an infinitely long, straight, thin-walled pipe. Then
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
- 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
. A wire carrying a current i is placed in a uniform magnetic field in the form of the curve y =

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

b) iBL1 ¢) 2iBL d) Zero

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

k-
Uol ol 20l
a b) 2v/2— c) — d
) V2ma ) 2V2 Ta ) a )
. Two parallel wires in free space are 10 cm apart and each carries a current of 10 4 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 10™*N, repulsive
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c) 2 X 107N, attractive d) 2 X 1077N, repulsive

. 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) 4w x 107N /m

. 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 [ is passed through the coil, the magnetic field at its centre is

wonl a wonl 2uonl wonl b

) = a)'%8ep V26— = D2k —a) %8

. A wire oriented in the east-west direction carries a current eastward. Direction of the magnetic field ata
point to the south of the wire is
a) Vertically down b) Vertically up c) North-east d) South-east

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

. 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

. 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 1073 kg)
a)9x10™°m b)9 x 107? m ) 9x10™*m d)9x103m

. A particle of mass M and charge Q moving with velocity v 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) BQ2nR

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

Hol
b) o c) ©
. 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) NA%B?I b) NABI? c) N2ABI d) NABI
. Gauss is unit of which quantity
a)H b) B c) P d) I
. A proton (mass m and charge +¢) 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

d) Zero

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




]
90°

3uoim Hol Hol 3Hol
b) — — d
3) 4q )47ra A+m) ) 41a ) 8al

. 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 10"°*Wbm™2 ) 1.05x 1073 Wbm™2  d) 1.05 x 10~* Wbm™?2

. 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

a) QandR b) P only c) Pand Q d) Pand R

. 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
3)1:111 b)l:\/z:\/z C)\/i:l:l d)\/z:\/zzl

. 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

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

. 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
c) One with hole has large magnetic moment d) One with hole has loses magnetism through the

hole

. 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); )5 9 )

. Ampere’s circuital law is equivalent to
a) Biot-Savart law b) Coulomb’s law c) Faraday’s law d) Kirchhoff’s law

. 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 10~7N on each other, then the value of current must be
a) 2.5 amp b) 3.5 amp c) 1L.5amp d) 0.5 amp

. 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

. An electron (mass = 9.1 x 10731kg, charge = 1.6 x 10718() experience no deflection if subjected to an
electric field of 3.2 X 10°V/m, and a magnetic field of 2.0 X 10"3Whb/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
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a)45m b) 4.5m c) 0.45m d) 0.045
. 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+ 036 k) T.
a) (1.26 k—2.59§)1072N b) (—1.26 k+2.59j) x 1072 N
) (—2.59k+1.26§) x 1072N d) (2.59 k—1.26§) x 1072N

015rev/sec around the nucleus in an orbit of radius

. In hydrogen atom, the electron is making 6.6 X 1
0.528 A. The magnetic moment (4 — m?) will be
a)1x1071s b)1x 10710 c) 1x10723 d)1x 10727

. Energy in a current carrying coil is stored in the form of
a) Electrical energy b) Magnetic field c) Heat d) None of these

- 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. Tt 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
. 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 straight wire of diameter 0.5 mm carrying a current of 1 A is repaced by another wire of 1 mm diameter
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
. 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
LR by eF
I I,

rl, I,
C) Ie_R d) IC—R
374. 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
375. 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




a)9cm b) 7 cm c)5cm
.If a current is passed in a spring, it
a) Gets compressed b) Get expanded
c) Oscillates d) Remains unchanged
. 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
. An electron moving in a circular orbit of radius r makes n rotations per second. The magnetic field
produced at the centre has a magnitude of
2) Hone pone Hone d) Zero

2r b) 2r ) 2nr
. 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
c) 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

. 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

. 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

. 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) nrBev d) zero

. 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

. 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)4del b) 2 eV c) 8elV d)6eV

. 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




J Ho i Ho Ho 1
a) — b) — c) — 1 d
)4r )Zr )an(n+ ) )an

. The magnetic induction due to an infinitely long straight wire carrying a current i at a distance r from wire

is given by
2i Uo\ T 41\ 20 4\ r

a) 1Bl = (£2)= b) 18] = (£2) - ) 181 = (1) 7 181 = (1) 5

. 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 x107*T

. 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
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

. 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

. 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 1074T b)2m x 107> T c)20mG d)2nG

. 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

. 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 cm, the magnetic field will be
a)0.01T b) 0.02T c) 0.08T d)0.16 T

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

(m—1)

. 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) 4.0cm d)1.0cm

. 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~1 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
. A current 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) Mo i/R b) o i/2R c) 24 i/R d) 3po i/8R
397. 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

. 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

Woid Wolx Holx Woid

V@ Pr@e-o V@ +a0 V@5

- A particle of charge g and mass m starts moving from the origin under the action of an electric field E= Eyi
and B = Bo1 with a velocity V= V,J. The speed of the particle will becomes g v, after a time

a)% b)mvo C)\/§mv0 d)\/gmvo
qE 2qE 2q E 2qE

. 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 current is 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)

. 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

X b X X 412
a) 5 )5 95 ) 2x
. 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 ——

¥

b <« 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
. 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 101 C/kg c) 5x1011C/kg d) 5 x 10'2C/kg
. 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 107°T b) 3.14 x 107°T ) 6.28 X 107°T d) 19.6 x 1075T
. A thin circular wire carrying a current I has a magnetic moment M. The shape of the wire is changed to a
square and it carries the same current. It will have a magnetic moment

4 4 s
a)M b) —M c)—M d-M
w2 /s 4
. 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

2) 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
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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 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 I. The
magnetic field B is radial. The torque acting on the coil is
. A voltmeter with a resistance 50 X 1030 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° O c) 1.5 x10°Q d)9 x10°Q
. The magnetic field at the point of intersection of diagonals of a square loop of side L carrying a current [ is
a) Rl b) 2pol 0 V2ol a0 2V2p,1
L L L L
. 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) gbhB/m b) q(b —a)B/m c) gqaB/m d)q(b +a)B/2m
. 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 10~3'kg and charge on electron = 1.6 X 1071°C
a) 36.7m b) 36.7 cm c) 3.67m d) 3.67 cm
. 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
I 5| B /k Bl
a) b) \ d)
T : : r T
R2 R 2 R R/2 R R2 R

. 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 10 N c)3x1072N d)3x107*N

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

R

c) The magnetic lines induction are parallel
d) The magnetic lines of induction are parallel to length of conductors
. The (z — 0) graph for a coil is

a) T ‘ b) T ‘ C) T ‘ d) T ‘
o 0 o 0 o 9 o 0
0 90°  180° 0 90°  180° 0 90°  180° 0 90°  180°

415. 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
a) 0 b) 45° c) 60° d) 90°

416. 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
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Ko 3 Ho 3 2pg 3 d) Zero
a) (n) X 10°tesla b) (Zn) x 10°tesla c) (T) x 10°tesla
417. Net magnetic field at the centre of the circle Odue 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 8 < 90° and
d) perpendicular to paper outwards if 90° < 6 <
180°
418. 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
419. 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) 8 x 107N c) 8x 10712 N d)2x1071°N
420. 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
421. 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 ¢m then required length of winding wire is (B = 0.2 T)
a)1.2x10%m b) 4.8 x 102 m c) 24 x103m d) 6 x103m
422. 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
423. 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

424. An elastic circular wire of length [ carries a current I. It is placed in a uniform magnetic field B (out of

paper) such that its plane is perpendicular to the direction of B. The wire will experience

©3%

a) No force b) A stretching force c) A compressive force  d) A torque




425. 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~? is
a) 0.01 b) 10.0 c) 1.0 d) 0.005

. Magnetic effect of current was discovered by
a) Faraday b) Oersted c) Ampere d) Bohr

. 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 d1:1:1

. An electron having mass (9.1 x 1073 kg) and charge (1.6 X 107 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) 1.13x107°T b) 5.6 X 107° T c)28x107°T d) None of these

. 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

|

a)land Il b) I 'and 111 c) land IV d) I and 11

. A straight wire of length (2) 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

. 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

‘ I O = ) s AP |
01 8 9101112131415

a) Zero mark b) 9 cm mark ¢) 3 cm mark d) 7 cm mark
. 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) peyEs ) = d) =
. 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
. 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 r
a) 2 b) > c) 2r d) 4r




435. 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
. 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 V

charge on the ion . .
g—) will be proportional

and B are kept constant, the ratio (

mass of the ion
a)1/R b) 1/R? c) R? d)R

. 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

. Two wires PQ and QR, carry equal currents i as shown in figure. One end of both the wires extends to
infinity ZPQR = 6. The magnitude of the magnetic field at O on the bisector angle of these two wires at a
distance r from point Q is

o § 0 i 0 Ko i (14 cosB/2)
( ) b) ——cot(—) c) ——tan (—) d)———7—
2 4mr 2 imr 2 4mr (sinB/2)
. 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

oy

|,

s Y

b) ;—7‘; i1iylog, 2 J ;‘—; lllzzr d) zero

. 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 Q, 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) 2 V, 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

. 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.
4 2

a) 4mn b) — c) — d) 21
T i

. An electron (q = 1.6 X 10719 C) is moving at right angle to the uniform magnetic field
3.534%107> T. The time taken by the electron to complete a circular orbit is
a) 2ps b) 4ps c) 3pus d) 1us
. 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
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444. 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

X
x=+d

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

. 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

a)A b) B c)C d)D

. A horizontal metal wire is carrying an electric current from the north to the south. Using a uniform
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

. 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

- 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 V and B can have any value other than zero and 180°
b) Angel between V and B is either zero or 180°
c) Angle between VandB is necessarily 90°
d) Angle between V and B can have any value other than 90°
. If the strength of the magnetic field produced 10cm away from a infinitely long straight conductor is
10~ Sweber /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 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
. 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) 1075N, attractive b) 1075N, repulsive
c) 2 x 107°N, attractive d) 2 x 107°N, repulsive
. A proton, a deutron and an a-particle with the same KE enter a region of uniform magnetic field, moving at
right angle to B. What is the ratio of the radius of their circular paths ?
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a)1:+2:1 b)1:vV2: 2 AV2:1:1 dvV2:vV2:1
453. The magnetic field on the axis of a long solenoid having n turns per unit length and carrying a current i is
a) yoni b) pon?i c) poni? d) None of these
454. 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
. 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
Yi {oo

Li R I’QMGD
i(P OS

00 |

a)1073T b)4x1073T )2 x107*T d)107*T

. In a cyclotron, the angular frequency of a charged particle is independent of
a) Mass b) Speed c) Charge d) Magnetic field

. Due to 10 ampere of current flowing in a circular coil of 10 ¢m 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

. Arectangular 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
a) ni A x B b)nid-5- Q) - (4 x B) @) (i )

. An «a 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)1:2

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

. A closely wound solenoid of 2000 turns and area of cross-section 1.5 X 10™*m? carries a current of 2.0 A.
[t 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 c) 1.5x1072N.m d)3x1072N.m

. 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 (y, =
permeability for vacuum)

-7
a) 12 b) 107y, c) 10~%y, d) 1077,
0
. What will be the resultant magnetic field at origin due to four infinite length wires if each wire produces

magnetic field ‘B’ at origin

c)2v2B




464. 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

. 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
2) Yokol b SHol o) Mol a) Ho!

2R 2R 2R R

. 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 107 3tesla b) 1—0tesla c) 2 x 107 tesla d) 2 x 10 %tesla

. Along straight wire along the z-axis carries a current / in the negative z direction. The magnetic vector
field B ata point having coordinates (x, y) in the z = 0 plane is
2) ol (YT — xJ) by Kol 2+ Y)) o Bl T = y)) 4 Hol (xi — yJ)

2m(x? 4+ y?) 2m(x? + y?) 2m(x? +y?) 2m(x? + y?)

- The magnetic field existing in a region is given by B = B, [1 + ﬂ k. A square loop of edge [ and carrying
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) 2Byil b) Byiyl c) Byil d) Bil

. A current I enters a circular coil of radius R, branches into two parts and then recombines as shown in the
circuit diagram

The resultant magnetic field at the centre of the coil is
a) Zero Wol 3 (M01>

b)ﬁ c) 7

2R
470. Which is a vector quantity

a) Density b) Magnetic flux
c) Intensity of magnetic field d) Magnetic potential
. The magnetic field at the centre of coil of n turns, bent in the form of a square of side 21, carrying i, is
a) \/Eﬂoni b) \/Elloni C) \/Zuoni d) Zuoni
ml 2ml 4ml ml
. 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) imr? d) —
T

. In the above question, the magnetic induction at O due to the whole length of the conductor is

b) l;Lﬂ' o ol d) Zero
r 4r




474. 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) Rotational motion only b) Translational motion only
c) Rotational as well as translational motion d) Neither rotational nor translational motion
. A deutron of kinetic energy 50 keV is describing a circular orbit of radius 0.5 m in a plane perpendicular to

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

. 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: m

. 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

. Rate of change of torque 7 with deflection 6 is maximum for a magnet suspended freely in a uniform
magnetic field of induction B, when
a)e=0° b) 8 = 45° c) 6 = 60° d) 6 =90°

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

. 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

a) ISII>I>IV b) ISII>NI>1IV c) I>IV>II>II d) HI>IV>I>II
. 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

- = ~

ol T [ 2ni T ni T
a) —tan— a C) —— Uy tan— d) — o tan—
)27'[61 n n )naﬂo n )Zaﬂo n

482. The relation between voltage sensitivity (o,,) and current sensitivity (o;) of a moving coil galvanometer is

(Resistance of galvanometer = G)
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o; d G
a) =0 i c) — =o0; — =0,
) G v ) o_v L ) 0_l 4
- The magnetic field dB due to a small current element d! at a distance 7 and element carrying current i is
Or

Vector form of Bio-savart’s law is

dl x 7 o dl x 7
r 4T r

di x 7 L op (Al X7
. ( r2 ) )db 4nl< r3 >

. 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

Uol Uol ol Ho
a) 3R b)o¢ IR d) V3R

. A charge q is moving in a magnetic field then the magnetic force does not depend upon
a) Charge b) Mass c) Velocity d) Magnetic field

. 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) mrev d)2mrev

. The resultant force on the current loop PQRS due to a long current carrying conductor will be

t

a) 107*N b) 3.6 X 107* N c) 1.8x107*N d)5x107*N

. Along 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

b)

NI b NI b+ NI NI
Ho 1() Ho 1( a) C)uo ln(g) d)uo 1(b+a>

V36-a ™\ 20-a) "\b—a 20 "\q 2b "\b—a

. 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? B1? 2iBI?
b) iBl 9 iBl d) iBl
41 gL s
. A positive charge is moving towards an observer. The direction of magnetic induction is

a) Clockwise b) Anticlockwise c) Right d) Left




491. 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 10”m/s
a) 3.45 x 1012m/s? b) 1.67 x 1012m/s? c) 5.25 x 10¥%m/s? d) 2.75 x 10¥2m/s?

. 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

. 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) 0.5 cms™! d) 200 cms™?

. A wire carrying current I and other carrying 2I 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

. Along, 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 10~° Newton/(amp-meter), upward
b) 3.4 x 10~° Newton/(amp-meter), upward
c) 1.6 x 107> Newton/(amp-meter), downward
d) 1.6 x 10~> Newton/(amp-meter), upward
. 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
. 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
) M;/M, = V2 d) M, /M, = 1/72
. Current i 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
LiB? Li*B L%iB Li*B

2) 2 b) 2 9 4 9 4r

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

. 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
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a) I is doubled b) B is halved
c) r is doubled d) Both B and I are doubled
502. A proton moving with a velocity 2.5 X 107 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 x10712N d)9 x 107 12N

503. The magnetic field lines due to a bar magnet are correctly shown in
N N N

a) b)

S S S
504. 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/qv d) mv/Bq
505. Magnetic field at the centre of a circular loop of area A is B. The magnetic moment of the loop will be
b) BA3/? 9 BA31/2 " 2 BA3/?
HoTt HoTl/2 HoTl/2
.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
O=—2a—»p

N
/.\
RN

pl” s
TN
2v2i b) Ho 4/2i o o 24/2i d) zero

a 4Tt a 4 a
. 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 10Yrad/sec b) 4.4 X 10*%rad/sec c) 3.14 X 107 5rad/sec d) 4.2 x 101% ad/sec
. Which of the field pattern given in the figure is valid for electric field as well as for magnetic field?

a) *\/ f
\

° \L/

R . @

- 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

Ho
a) 4

¢) Zero, if B and ¥ are perpendicular d) Zero, if B and ¥ are parallel
. Which of the following graphs represent variation of magnetic field B with distance r for a straight long

wire carrying current?
b) c) d)

Distance (1) —

Distance () ——> Distance () ——» Distance () ——

511. 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
. 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

| |
0

P R

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 on loop S be maximum

. 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

. Proton and a —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)1:4 d1:1

. Aring 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

. 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

a)g b)% c) \/g d)\/%

. 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 [ is established in wire as
shown in figure, the loop will

p_l 0

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

. 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?
(1G=10"*T)
a)6EtoW b)6 X 1073 Eto W )6 x103EtoW d)6 x107*Eto W

. A circular coil having N turns is made from a wire of length L meter. If a current I 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

. Two circular concentric loops of radii ; = 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) + 0.4 k (Am?) b) —1.5 k (Am?) c) +1.1k (Am?) d) + 1.3§ (Am?)
521. 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 Q) E d)E/4
522. An element d I = dxi (where dx = 1 cm) is placed at the origin and carries a large current i = 10 A. What
is the magnetic field on the y~axis at a distance f 0.5 m?
a)2x 1078k T b) 4 x 1078k T c) —2x 1078k T d) —4x 1078k T
523. A particle with 10~ coulomb of charge and 10~ 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
is
a) 5x 107N along b) 5 x 103N along k c) 5x 107N along—j d)5 x 107*N along —k
524. 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
525. 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
526. A proton of mass 1.67 X 10727 kg and charge 1.6 x 10~ 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 X107’ s = 2m x1077s
9 A helix of radius 0.1 m and time period =2m X d) A helix of radius 0.2 m and time period = 21 X
1077 s 1077 s
527. Which of the following gives the value of magnetic field according to Biot-Savart’ law
a iAlsin@ b) Ho iAlsin @ 9 Ho iAlsin 6
r? At r At r?
528. 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 I. Find the change in the reading of the spring balance
if the direction of current is reversed

% Spring
éﬁ balance

<«— Insulating
hanger

d) Z—;’T iAl'sin@

IaB 3
a) IaB b) 2 IaB 0) aT d) > 1aB

529. 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
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a)3x107*N b)3x 1072 N c) 3x10%N d)3x 10*N
. 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= y,)

a) b) UoiV2 J 2V2i d) Ho
2ma Ta Ta V2ra
. 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 10T. 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
. The magnetic field B with in the solenoid having n turns per metre length and carrying a current of
i ampere is given by

b) poni c) 4mpgni d) ni

. 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

2) V3ui b) 3vV2u,i 9 Hol d) zero
2l 2l 2l

. An electron having kinetic energy E is moving in a circular orbit of radius R perpendicular to a uniform
magnetic field induction B. If kinetic energy is doubled and magnetic field induction is tripled, the radius
will become
a)R.\[9/4 b) R \/3/2 <) R/2/9 d) R \/4/3

. A proton and a deutron both having the same kinetic energy, enter perpendicularly into a uniform
magnetic field B. For motion of proton and deuteron on circular path of radius Rp and R respectively, the
correct statement is
a) Ry =V2R, b) Ry = R,/V2 )Ra=R, d) Ry = 2R,

. 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

. 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

. Along solenoid has n turns per meter and current I A4 is flowing through it. The magnetic field at the ends
of the solenoid is
a) ponl

2

. The torque required to hold a small circular coil of 10 turns, 2 X 10~* m? area and carrying 0.5 A current
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) 4 x 1077 Nm d) 2r x 1077 Nm

. 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

c) Zero

b) ponl d) 2ugnl
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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,
. 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) Uo b) 3o c) 64 d) 2uo

. 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
a)2 X107y, b) 1071 /p, c) 10719, d)2 x1072%/p,

. An electron moving around the nucleus with an angular momentum [ has a magnetic moment

e e 2e e

. 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 10'1C /kg, the radius of the circular path will be
a) 29 cm b)3.9cm c) 2.35cm d)3cm

. 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 102N-m. Magnetic moment of the magnet is
a) 0.36] T ! b)0.72] T1 c) 0.18]T 1! d) Zero

. 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

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
. Maximum kinetic energy of the positive ion in the cyclotron is
b) o OB @
2m 2m 2m?
. 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) )3 93 )

qB*, qBr,

. 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
. An ammeter has a resistance of G (2 and a range of i ampere. The value of resistance used in parallel to
convert in into an ammeter of range in ampere is

aynG b) (n — 1)G ) % d)

G
n—1
. 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
d) Kinetic energy of charged particle in cyclotron is independent of its charge
. 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

a) Zero b Mol c Mol d) ol
4R 2nR nR

. 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
q) Bmi b) mBi | o B ay

l m B

. 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)0.3T c) 04T d)0.05T

. 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 1y, such that r, > r,. Then which is true?
a) My vy > my vy b)m, > my and v, > v,
c) mg = my and v, = v, d) my v, > my v,

. A long straight wire carries a current of m amp. The magnetic field due to it will be 5 x 10~>weber/m? at

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

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

. Along 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 b)B C)B

r r - . r
x=0 x=R x=0 x=R x=0 x=R

558. We have a galvanometer of resistance 25 ). It is shunted by a 2.5 (1 wire. The part of total current i, that
flows through the galvanometer is given as
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a) (i/ip) = (1/11) b) (i/ip) = (1/10) c) (i/ip) = (1/9) d) (i/ip) = (2/11)
. A particle of mass m and charge q released from the origin in a region occupied by electric field E and
magnetic field B,
B = —B,,j;E = Eji
The velocity of the particle will be

d) None of these
N b) |90 8 /ﬂfﬁ
m m 2Zm

. 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
B

Ax

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

. The magnetic field at the point of intersection of diagonals of a square wire loop of side L carrying a
current /is
a o I b) 2p9 1 9 V2pg I d) 2V2p, 1

L L L L

. The resultant magnetic moment of neon atom will be
a) Infinity b) ug c) Zero d) ug/2

. 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?/n? b) (3/2)r?%/h? c) (2/3)h?/r? d) (3/2)h?/r?

. 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?2. 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?

. 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) 6.28x 1074 T b) 6.28 x 107> T €) 3.14x 1074 T d) None of these

. 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

. 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 r, and r,, respectively, then :—"’, is equal to m, = mass of
p

electron, m, = mass of proton.
1/2
oG @)
Mme me my,

. 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 voltmeter has resistance of 2000 () 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 Q c) 7000 Q d) 8000 Q




570. A square frame of side 1 m carries a current i, produces a magnetic field B atits 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

b) 8_\/5 ) E d) 16

2 m? V2n?
. 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 107> 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

. Two wires A and B carry currents as shown in figure. The magnetic interactions
Y

8
al)F

By i

a) Push i, away from i; b) Pull i, closer to i;
c) Turn i, clockwise d) Turn i, counterclockwise

. 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) /80T c) 7u/80T d)5p/4T

. A rectangular coil 20 cm X 20 cm 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

. 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

. 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  c) Linear momentum d) Speed

. 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
2) o (iy + i) b) o iy — i) Q) 22 (i} + )V ty

0> rps in a circular path of radius 0.53 A. What is the

- In a hydrogen atom, the electron is making 6.6 x 1
magnetic induction produced at the centre of orbit?
a) 63T b) 12.6 T c) 189 T d)252T
. 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
2Ho d) Aol

a) Zero b) Ho 0
wa na ma

. 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
. 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
. 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 Bis
a) 200 keV b) 50 keV c) 100 keV d) 25 keV
. 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 d1:4

584. Two thin, long, parallel wires, separated by a distance d carry a current of i ampere in the same direction.
They will

Hoi®

(2md)

Hoi? Hoi?

(2md?) (2md?)

585. A particle of charge g and mass m moving with a velocity v along the x-axis enters the region x > 0 with

Roi®

Gand) b) Repel each other with a force of

a) Attract each other with a force of

c) Attract each other with a force of d) Repel each other with a force of

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 mv d) Infinity
b) —=
qB

. In a current carrying long solenoid, the field produced does not depend upon
a) Number of turns per unit length b) Current flowing
) Radius of the solenoid d) All of the above
587. 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
. 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

a) zero Ho 6 Ho i Ho i
b) —— — (- d)—-— —
4t r ) 2nr (m = 9) ) 2nr (2w = 9)

589. A one metre long wire is lying at right angles to the magnetic field. A force of 1 kg wt. is actingonitina
magnetic field of 0.98 tesla. The current flowing in it will be
a) 1004 b) 10 A c)1A4 d) Zero




590. 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

. 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)5x107*rad/uamp b)5x 107 per amp c) 2 X 107 "per amp d) 5rad/uamp

. A straight conductor carries a current of 54. An electron travelling with a speed f5 X 106ms ™! parallel to
the wire at a distance of 0.1m from the conductor, experiences a force of
a) 8 x 10720N b) 3.2 x 107N c) 8x 108N d) 1.6 x 107°N

. A candidate connects a moving coil voltmeter VV and a moving coil ammeter A and resistor R as shown in
figure?

+® -

C D

If the voltmeter reads 10 V and the ammeter reads 2 A and than R is

a) Equalto 5 Q b) Greater than 5 Q

Greater or less than 5 () depending upon its

material

. 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

. 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) 2.25 A c)45A d) 0.56 A

. 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

. 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) Isindependent of both R and v d) Depends on R and not on v

. An electron is moving with a speed of 108 ms~! perpendicular to a uniform magnetic field of induction 5.
Suddenly induction of magnetic field is reduced to B/2. The radius of the path becomes from the original
value of r

c) Lessthan 5 Q

a) No change b) Reduces to r/2 c) Increases to 2r d) Stops moving

. 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)2mx 1073 T b) 2t x 107> T c) 4mx 1072 T d)4nx 1073 T

. 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 i; and i, are the currents flowing in the two parts of the circular conductor of radius 'a’ and u, has
the usual meaning)

Ho .. . Ko .. . . Fo . _ .
a) Zero b) i(ll —i,) c) ﬁ(h +i,) d) ;0(11 +i,)




601. 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?

a) fB dl=0 b) fp B.dl = UOI C) ‘I-B dl > IJ-OI d) None of these
P P

602. 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 ) —F d) F

. 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 i is

flowing in it, will be
a) ni ABtan#6 b) ni AB cos 6 c) ni ABsin6 d) ni AB

604. 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

fe— d=10cm —|
a) 15° b) 30° Q) 45° d) 60°

. 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) % on the second c) \/§BTiL on the third d) BiL on all of them

. 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

. 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

. Cyclotron is used to accelerated
a) Electrons b) Neutrons c) Positive ions d) Negative ions

. A current ] 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

610. Find magnetic field at O




2) Spoit b) Holb 9 1140160 d) Zero
24nr 24mr 24mr
. 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

b) \/Ellol ® C) ‘/illol @ d) \/Zuol ®
3ma na na
. A galvanometer has a resistance G and a current i, flowing in it produces full scale deflection. S; 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 range 0

to 2 i. The ratio % is
2

[ 1/i—ig c) 2 d)1
' ) b)z<2i_ig)

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

. “On flowing current in a conducting wire the magnetic field produces around it.” It is a law of
a) Lenz b) Ampere c) Ohm d) Maxwell

. 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 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
b ev Be mv
Bm ) mv Be
. 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 ¢) 6.28 x 107 m/s d)3.14 x 107 m/s
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: HINTS AND SOLUTIONS :

1

()
Bq

Frequency f = ——

2mm
As proton, electron, Li*, He* have same charge in

magnitude and since magnetic field is also
constant.

So, f oc%

Among the given charged particles, Li* has
highest mass, therefore it will have minimum
frequency.

(b)
The magnetic field produced at the centre of the
circular coil carrying current is given by

HoNI
B =
2r

Foroneturn N =1

_ Mol
0 2r

As the coil is rewound

F = quB also kinetic energy K = %mv2 Sv=
2K
m

2K
.‘.F:q EB

1.67 x 10~27
=1.6 X 1071°N

.o [2%x200%x10°%x 1.6 x 10719
=1.6x10"1° x5

(b)

B = &X 2nNiR? B«

4" (R? + x2)3/2 (r2 + x2)3/2
(RZ+x2)3/2  8\¥®  R2+0.04

T (R? + x2)3/2 (I) ~ RZ+0.0025

R?+0.04

= 22700025 OnsolvingR = 0.1m

B

8
= —
1
4
1

(d)
Torque (1) acting on a loop placed in a magnetic
field B is given by
T =nBIAsin0
Where A is area of loop, I the current through it, n
the number of turns, and 6 the angle which axis of
loop makes with magnetic field B.

Since, magnetic field (B) of coil is parallel to the
field applied, hence 8 = 0° and sin0° = 0

. 1=0

A A A AB

(a)

Magnetic field at the centre of circular coil

Mo 2mnl

H™ g 7

I and r being the current and radius of circular
coil respectively.

4w TB
or [ =—=—"&
Uy 2mn




_ 107 x 0.1 X 0.314 x 10~*

2% 3.14 x 10 =054

(9

As shown in the following figure, the given
situation is similar to a bar magnet placed in a
uniform magnetic field perpendicularly. Hence
torque on it

7 = MBsin90° = (inr?)B

(d)
Cyclotron frequency is given by
_ 4B
T 2mm
1.6 X 10719 x 6.28 x 10™*

T T 2x314x1.7x10°%7

=0.94 x 10* ~ 10* Hz
(9]
Force on the charged particle in electric field, F =
qgE; acceleration of particle, a = F/m= q E/m;
using the relation v? = u? + 2a, we have v? = 0 +
2(qE/m)y
Or %mv2 =qEy; soKEisqEy.
(b)

Radius of circular path
_mvw

qB
Butmv = ,/2mqV

A/ 2mqV
4 or R < Vm
qB

S~ R =

2
otietio (2)
M, R? R,

(d)

The charge moving on a circular orbit acts like the

current loop. Magnetic field at the centre of the

. 2l
current loop is B = &2
4mR

_ Mo2mqu _ Mo2mqu
“"4nr """ ansB
Substituting the given values, we get
p o A 1077 x 2w X 2 X 107® x 6.25 x 10*2

- 47 X 6.28
=1.25m

()

1 ,2 14 :
As, qV =Emv2 orv = %; when particle

describes a circular path of radius R in the
magnetic field

muv?

B=—r

qv "

or R=1 24V
qB

m

ie, R o« vm
(b)

i

my (R1)2
- my, N R,

_ 0 e_nBA
“nBa VT

(b)

To convert a galvanometer into a voltmeter, a

ie,0 «<n.

. 14 . . . .
resistance R = T G is connected in series of it.
g

To convert galvanometer into an ammeter, a
resistance S = i,G /(i — ig) is to be connected in

parallel of galvanometer.

(d)

Forapointatadistance x = +a, the angle between

d1 and T is zero. Hence, d I X = 0.

(d)
By Fleming’s left hand rule
(©
Required arrangement is shown in figure.
According to Ampere’s circuital law
mg 21
out — ET

For an internal point, r < R
Ho(0) —0
2nr

For a point on the pipe,r = R
ol

B=——
2nr

For an external point,r < R

Hol
Bexternal = m

Therefore, option (c) is correct.

(d)

The magnetic field at any point on the axis of wire
be zero

Binternal =

21 (b)




F = —e(# x B) > F = —e[vi x Bj] = evB[—k]
i.e.Force on electron is acting towards negative
z-axis. Hence particle will move in a circle in xz-
plane

T Y XZ-plane

Consider a hypothetical ring of radius x and
thickness kx of a disc as shown in figure.

G

Charge on the ring, dq = # X (2mxdx)

Current due to rotation of charge on ring is
di = =1 =ndg ="5%
Magnetic field at the centre O due to current of
ring element is
Hodi  Hong2xdx o nqdx
2x  r2Qx) 12
Total magnetic field induction due to current of

dB =

whole disc is
(T 4. _ Homq . ~2 _ Wonq
B = [jdx="5(0)F="—.
(a)
The current enclosed with in the circle
i i
,Mr = — r?

na? a?

Ampere’s law ¢ B.dl = p,i’ gives
Moir?

B .2tr = Py

_ Hoir
2Ta?

15
“m 7.5%x 1072
(c)

See the following figure

=20T or 20 Wbm™2

. T Magnetic lines of forces
i
Plane perpendicular
@ / to conductor

d
I((ir)letic energy in magnetic field remains constant
anditisK = qV = K « q [V = constant]
~ Ky Kg: Ky = qpiqa:qq = 1:1:2
(9
1 B nn B r/2

Bx—=— = —=—>PB,=2B
r B, 7 By T z
2

(d)
B mv mv .
=— r=—
W= 2T =g M
Since particle was initially at rest and gained a
velocity v due to a potential difference of VV volt. So,

KE of particle = % mv? = qV

2qV
v = —_—
’ m

From Egs. (i) and (ii), we get

_m |2qV
"TBqm

1 2mV

B q
-~ Diameter of the circular path

2mV

2
d=2r= E T
(d)
The direction of magnetic field is along the
direction of motion of the charge particles, so
angle will be 0°.
=~ Force F = quB sin©0

= qvBsinf

=0 (+sinB = 0)
So, there will be no change in the velocity.
(a)

Toroid is ring shaped closed solenoid.




_ Moni __ (4mx1077)x800x1.6
-2 T 2

=8X107*T.

Magnetic field at mid-point M in first case is B =
Bpq — Bgs

(+- Bpg and Bgg are in opposite directions)
_4110_2“0_2“0

= amd  and ~ amd Since the force on the rod €D is non-uniform it

When the current 2 A is switched off. the net will experience force and torque. From the left
magnetic field at M is due to current 1 A hand side it can be seen that the force will be

Ho X2 X1 upward and torque is clockwise
= = 7

!
5 4md A QL ;
() oy S
Let the given circular ABC part of wire subtends
an angle 6 at its centre. Then, magnetic field due

to this circular part is

B
Circumference = length of the wire

2nr =1L
0
b
r <\/ r
C
(L =2m)

Magnetic moment M = nlA

. 112
0 W 2mi O —1x1X% [_]
B =B, X—=-—X—X— = T
“72m 4mT e T 2m T
1 2
Ho - T Am

= B'=—.-06

4t r (c)
According to Maxwell’s right hand screw rule, the
direction of magnetic field at a point above the

conductor is towards north and at a point above

Given,i =40A, r =3.14cm =3.14x 1072 m

3m
0 = 360°—90° = 270° = 3 rad.

the conductor is towards north and at a point

below the conductor is towards south.
1077 x40 3w

“314x102° 72

!

B '=6x107*T

34 (d)
In the following figure magnetic field at mid point
M is given by




NA @ Magnetic
lines of force

Conductor

e @n—m/2)1
B an

_ Wo 3ml
T 4m 2r

So, net magnetic field at the centre
= BA + BB + BC

Wo 31l pol pol (31‘[
T (=41
4t 2r +4T[T dtr\ 2 +

(9
_ Hol

T 21R
w

Direction is given by Right hand palm value No. 1
B = 2x1077x100

4
(d)

(i) Magnetic field at the centre due to the curved

portion DA = Hol (3—“)
4mR \ 2

T towards south

According to right hand screw rule, the
magnetic field will be into the plane of paper.

(ii) Magnetic field at M due to AB is zero.

(iii) Magnetic field at the centre due to the curved

. . Mol (T .
portion BC is pp (E) According to

right hand screw rule, the magnetic field will
be into the plane of paper.

(iv) Magnetic field at M due to DC is zero.
Hence, the resultant magnetic field at M

3Upl Hol Tuol
=—4+0+—+0=
8R o+ 16R * 16R
(©
Magnetic field at the centre of the circle
Hol Hoq

B="2orp =t
2r TP T T

4T x 1077 X q

- 2r "
(b)
Net force on a current carrying loop in uniform
magnetic field is zero. Hence the loop can’t
translate. So, options (c) and (d) are wrong. From
Fleming’s left hand rule we can see that if
magnetic field is perpendicular to paper inwards
and current in the loop is clockwise (as shown)
the magnetic force F,,, on each element of the loop
is radially outwards, or the loops will have a
tendency to expand.

b

()

In adjoining loops of spring, the current being in

the same direction, there will be attraction. Due to
which the spring gets compressed.
(d)
The minimum value of magnetic field
B - F
~ qvsin90°
10—10

=102 105 = 1073 T in z — direction
(@)




_mv_ J2Exm
""Bqg " Bq
V2x6x10716x 9 x 10731
T 6%x1073x1.6%x10°19
On solving r = 3.42 cm.
(a)
In the following figure, magnetic fields at O due to
section 1, 2, 3 and 4 are considered as By, By, B3
and B, respectively
B;=B3;=0
_Ho J
2= E

(b)
Here, i = 4A;V = 20 Volt; so,
vV _ 20

R = TEL = 5A. Since, voltmeter is connected

in parallel with resistance R, the effective
resistance of this combination is 5 () only if the
resistance Ris greater than 5(), since total
resistance in parallel combination becomes less
than individual resistance.

(a)

Here, 2l = 3 cm;d; = 24 cm,d, = 48 cm.

. B, _ d} 48 cm)3
As the magnet is short, == = =% = ( Cm) =8
B, da; 24 cm
(<)

Force on wire C due to wire D.

L1
F, = tohl,
2 T

=2x10"7x

(repulsive)
30 x 10

3x 1072
=2x%x10"7x2500=5%x10"*N
Force on wire C due to wire G

X 25 %x 1072

141
F, = Mol
2T T

_2><10‘7><10><20X25X10_2
- 2x1072

=2x%x1077x2500=5x%x10"*N
Netforce=F; —F, =5X107*N—-5%x10"*N =
0
(b)

(repulsive)

From Biot-Savart’s law the magnetic field (B) due
to a conductor carrying current I, at a distance r;
is

Holy
B, =
! 21y

Magnetic field at P due to current in second
conductor is

_ Holz
By =——
2n(r; + d)

From Fleming’s right hands rule the fields at P are
directed opposite.

-~ Resultants, field B; = B,

Holy _ ol
2y, 2n(rp +d)

Given,I; =10A,r;, =51 4+d=54+10=15cm

Iy
12 =— X (T1+d)
n

10
I, =2 x15=30A

1

- —>

(b)
When two infinitely long parallel conductors
carrying currents i; and i, are placed a distance r
apart, then force on the unit length of a conductor
due to the other conductor is given by

Ho 2111y

F=—
it r

Here, iy =i, =iandr =b
Moi®
~2mb
(d) |
The field at O due to AB is ;‘—;.ik and that due to

. i~
DEisalso2 1k
4T a

Mo L
4’ a

Thus the total field at O is




— S tesla

_ _Ba
Cyclotron frequency, v = pv—

1x1.6x1071°

T 2x314x9.1x 1031
=2.79 x 101° Hz

~ 28 GHz

= v

(d)

If force on the electron due to electric field is
equal and opposite to the force on electron due to
magnetic field, then electron will go undeflected.
(@)

For small element proton

T cos d§
T

T sin d§
d

.
T sin d§ =

T

T cos 4
2T sindb = 2R d6 iB
2TdO = 2Ribd6
T =iRB

(a)

B 20 x 1073
B=hont = 1= = X107 x 20 x 100
= 7.9amp = 8amp
(b)

Uo 2mni

iy => B «xni

(d)

The magnetic field B will be uniform inside the
hollow tube, excepts near the ends. Also magnetic

field is zero at any point outside the tube.

(9
The Lorentz force acting on the current carrying
conductor in the magnetic field is

F = IBlsinB

Since, wire PQ is parallel to the direction of
magnetic field, then 6 = 0,

~ Fpg = IBlsin0° =0

Also, wire QR is perpendicular to the direction of
magnetic field, then 6 = 90°.

 Fog = IBlsin90° = IBl

(b)

The given wire can be replaced by a straight wire
as shown below

s
Hence force experienced by the wire
F=Bil=5x%x10x0.1 =5N

()
B_10_721mi_10_7x2><7r><25><4
B ro 5x 1072

= 1.257 x 1073T
(b)
For a point inside the tube, using Ampere law,
$B.d I = poi. Here, we have i = 0 for inside the
tube.
~B=0
(d)
Due to decrease in crosses (X), induced current in
outer loop is anticlockwise, i. e., from d to c and
clockwise in inner loop i.e., froma — b
(a)

Magnetic field due to revolution of electron

p ot 2mi_ o 27 (5) ew

=—.—=—, =107 x —
4T r 4r r T
L, 16x10™%
=16 =10 X W > W

= 10'"rad/sec
(b)
Deflecting couple = torque on the loop =
BiA cos 6.
(9
For undeviated motion |i| = |En>|, which
happens when 7, E and B are mutually
perpendicular to each other
(9
i=30AB=4x10"*T

r=2cm=2x%x10"?m




Initial magnetic field (parallel to the wire)
B; =4x107*T
Magnetic field produced by the straight wire

Hoi 2x1077 %30

B = T TIx 102

=3x107*T

B, will be in the plane perpendicular to the plane
of wire, so

B, and B, are perpendicular to each other.

-~ Resultant magnetic field

B:/%+%

= (4 x 10742 + (3 x 1074)2

=5x10"%

(b)

Field due to a straight wire of infinite length is %

if the point is on a line perpendicular to its length

B=B,+B,+B,

Mol Mo ol
inr 4mr 4nr

= Z—:ri (T + 2) out of the page

()
The effective magnetic field at O

Ho 3nl  py m I

472 R 4w 2 2R

Ilol[ ] 7 #01
=> B = =
2 4] 16 R

As per Fleming’s Right Hand rule, direction of

B = Bpg + Bgs =

magnetic field is perpendicular and in the plane of
paper

76 (a)

When connected in parallel the current will be in
the same direction and when connected in series
the current will be in the opposite direction

= =

Parallel

(B3 @Bs)

Magnetic field at 0 due to
Part(1):B; =0

Part (2): B, = Z—;.(;‘z)

Part (3) : B; = £2

®  [along —Z-axis]

el /2) (@) [along —Y-axis]

i
4 (3a/2)

Part (5): Bs = ”0

Part (4):B, = © [along +Z-axis]

(@) [along —Y-axis]

(3a/2)
B, — B, = Z—;’T ‘(2 — 5) = %@ [along —Z-axis]

B; + Bg = Z—;.;(Z + é) = f;:; () [along —Y-
axis]

Hence net magnetic field

Bnet =/ (B — B4)? + (B + Bs)?

Hol
3na
(b)

As shown figure take an element

dl at C of wire,where OC = [. Let PC =

r and 20PC = ¢.

According to Biot Savarts law; magnitude of
magnetic field induction at P due to current
elementat C is

w2+ 4

Mo idlsin®
B =—
d 4T r2

Here,0 =90°+ ¢;r =asecd
And | =atand;dl =asec’dd P
Wo i(sec? d d §)sin(90° + ¢)

~ dB =
41 a?sec? ¢




Kl
—4nacos¢d¢

Total magnetic field induction at P is

Ho 1 ol
— 90° —L— d - 2= 900
f¢>1 4nacosc]) [0) s (smq))q)1

= Rl -sing) =127 (1-7=25)
(a)
The magnetic field in between because of each
will be in opposite direction

Hol ¢ Mol
C2n(2d — %)

| o

rmx ) )
Mol 1 1

T 2m [; C2d—x
At x = d, Bin petween = 0
For x < d, Binbetween = ()
For x > d, Bin between = (=)
Towards x, net magnetic field will add up and
direction will be (—j).
Towards x’, net magnetic field will add up and
direction will be (—j).
()
Magnetic force on the rod = BIl
Weight of the rod = mg
For no tension in wire, BIl = mg

1x10
2x1

Bin between =

Torque 7 = MxB or t=BMsin®, where M
is perpendicular to the plane of the coil. Due to
this torque, the coil will orient itself so that the
torque on the coil is zero. ie,® = 0°.It means Mis

parallel to B. So, the plane of the coil is
perpendicular to this direction of magnetic field.

Magnetic force on straight wire
F = Bilsin® = Bil sin90° = Bil
For equilibrium of wire in mid-air,
F =mg
Bil =mg
mg 200x1073x9.8
B=—= =0.65T

il 2X%X1.5
84 (a)

vamK @ K _ (q_p) « Ma

r=——mKx—=
a

qB m K,

1 4m

o= () Sk, =1 Mev
K, 2qp my

(9

Magnetic induction at the centre of the coil of

radius r is

_ onl

= - ()
Magnetic induction on the axial line of a circular
coil at a distance x from the centre is
ponr?I
Ba = o7 1 x23
Givenx =r

mp

ponr?I s
a — W (11)
From Egs. (i) and (ii), we get
B, 2V2
B, 1
(b)
Bev = mv?/r orv = Ber/m
1073 % 1.6 x 107? x 0.01
9.0 x 10731
=1.77 x10° ms™1
(b)
If both electric and magnetic fields are present
and perpendicular to each other and the particle
is moving perpendicular to both of them with F, =
E,,. In this situation E =+ 0andB # 0.
F

e

F

But if electric field becomes zero, then only force
due to magnetic field exists. Under this force, the
charge moves along a circle
(d)
Magnetic force on straight wire
F = Bilsin©
= Bil sin90° = Bil

For equilibrium of wire in mid-air,

F=mg
Bil =mg
~B=_8

il
200 x 1073 x 9.8

X 15 =0.65T




2%xX10x%5

0.1
= 107*N [Repulsive]

_Ho2hly _
4T a

The magnetic induction due to both semicircular
parts will be in the same direction perpendicular
to the paper inwards
Hol
“B=B{+By=—+
1 2% 4,
(0

As, qV=%mv2

Or v=,2qV/m;

. V2 2q/4m=i
So, vV X \/q/m Sl /—q/m 7%

(d)
M = niA = ni(nr?) > M « r?
(a)
If the particle enters in the magnetic field parallel
to the direction of the field, then it will move in a
straight line.
(b)
Here,2r =0.1nm=0.1 Xx10°m=10"1"m;
e ew
l=—=—
21

2nni 2nn (ew
Now, B = La2mi _ to2m (cu)
4T T 4T T 2T

boi _ ol + )
4r, 4 \ nry,

— Mo new
Tamor
41 r
Or w=B. (u_o) X —
1 (10719 /2
1077 1x1.6x10"19
= 4.4 x 10 rads~1.

=14 X

V2M,E
For proton, R, = o=
Bq apB
Similarly for deuteron and a-particle

R —WandRa= J2MoE

a7 g,B qoB
According to the question

Charged particles deflect in magnetic field

(d)
2mm
T=——=Tav°
qB

(d)

The time period of revolution of the electrion is

_2mm _ 2x3.14%x9.0x107%
 gB  16x10"19x1x10*

=35x%x10""s

()
When a charged particle having K.E. T is subjected
to a transverse uniform magnetic field, it
describes a circular path in the magnetic field
without any change in its speed. Thus, the K.E. of
the charged particle remains T at all times

104 (c)
M=NiA>MxA>Mxr?[As] =2nr >l «
]
=> M x [?

105 (b)
The magnetic field at the centre of circular coil is

_ ol
2r
Where, r = radius of circle = i (vl =2mr)

2T

_ Hol

2 7

HolTt .
= °l (D)

When wire of length [ bents into a circular loops
of n turns, then

l=n x2mr’




_ 1
T mx2m

!

Thus, new magnetic field

Honi Honi N X2m

B = =
2r' 2 l

_ Hotm % 2
l
=n?B
[From Eq. ()]

106 (d)
When charged particle enters perpendicularly in a
magnetic field, it moves in a circular path with a
constant speed. Hence it’s kinetic energy also
remains constant

107 (a)

mv e v
r=—s —=—
gqgB m 1B

(b)
Magnitude of the magnetic moment
M=14 [Where I isthe current

and A isthearea
The current produced in one revolution

I=ev=e—
T
. 2m
~ Magnetic moment = - le|A
As the electron is flowing in the anticlockwise
direction. The current is flowing in the clockwise
direction.

M= 2T 2
-~ = T |e|

(9
Magnetic field at P due to PQ & PR is zero
~ Magnetic field at P due to QR

1
B =&-—(sina+sinﬂ)

4T PS
7
Where, B = HTX[S+5]
1 Tugl
B =ﬂx— = Ho
it 12x 48 x
4x R

k=7

P

12x/5

UsingeE = evB = E =vB =5x 10° x 0.02 =
105Vm™!
113 (b)
Current carrying conductors will attract each
other, while electron beams will repel each other
114 (c)
Force on the wire = Bil
Force per unit length = Bi = 10™* x 10 = 1073N
116 (c)
Net force on loop is zero
(b)
For charge particles, if they are moving freely in
space, electrostatic force is dominant over
magnetic force between them. Hence due to
electric force they repel each other

(b)

r=+v2mE/Bq andr, = /2m(E/2) / Bg;
So, 1, =1/V2

(<)

Here,

117

S =400, ¢=?

_ , . (i-i/2)x40
G = (l - lg)S/lg —T

(@

For wire A4,

P
lg _El'
=400

_ Mola
1 2r

40
Wherer = —
2T

For wire B,
Circumference = length

nmnr = 30

30 30 3
or nm=—= =-m
r 40/2m 2

3
or 6=nn=5n

121 (d)




For perpendicular magnetic field magnetic force |123 (b)

is provided by the force so, Eax = evB

= (1.6 x 1071%) x (0.9 x 3 x 10%) x (108)
=432 x1073N

(a)

The charged particle moving in a magnetic field
does not gain energy. However, the direction of its
velocity changes continuously. Hence momentum
changes

(a)

As the block is of metal, the charge carriers are
electrons, so for current along positive x-axis, the
electrons are moving along negative x-axis,

mv i.e.¥ = —vi and as the magnetic field is along the
"= q_B = () y-axis, i.e. B = Bj.So F= q(v % §) for this case
yield F = (—e)[—vi X BJ]

i.e.,F = evBk [Asix ] = k]

ie,

As in uniform circular motion v = rw, so the
angular frequency of circular motion will be given
by

_v_gaB i i
w=-=— [Using Eq. ()]

and hence the time period
As force on electrons is towards the face ABCD,
the electrons will accumulate on it an hence it will
acquire lower potential

Given, B =3.534x 107 T, 126 (a)

As magnetic moments are directed along SN, angle
q=16x10""Cm=91x10"""kg T =? between M and M is 6 = 120°

2T _ 2mm

w qB

-~ Resultant magnetic moment
= M2 + M2 + 2M M cos 120°

-31
_— 2x%x3.14x%x9.1x10 — 1% 106 s =\/M2+M2+2M2(—1/2)=M
3.534x 1075 x 1.6 x 10~1° (d)
= 1lus

From Eq. (ii), we get

Since, the currents are flowing in the opposite
(©) directions, the magnetic field at a point
Force acting between two current carrying equidistant from the two wires will be zero.
conductors Hence, the force acting on the charge at this
Fe Eﬁ l 0 instant will be zero.

21 d (d)
Where, d = distance between the conductors, Since force is perpendicular to direction of

[ = length of each conductor. motion, energy and magnitude of momentum

Mo (221)02) remains constant
2t (3d) 129 (C)

Mo 2L
T 2m 3d r=vf;;KandA=nr2=>A=

Thus, from Egs. (i) and (ii) 130 (b)
Direction of magnetic field at every point on axis
of a current carrying coil remains same though

Again, F' =

n(2mK)

PETE > AxK

Page |79




magnitude varies. Hence magnetic induction for
whole of the x-axis will remain positive
Therefore, (c) and (d) are wrong

Magnitude of magnetic field will vary will x
UoNIR?

according to the formula, B = TR

UgNI
2R
and whenx - ,B - 0

Slope of the graph will be

dB _ 3uyNIR®.x

& = TR

[t means, at x = 0, slope is equal to zero or

Hence,atx = 0,B =

tangent to the graph at x = 0, must be parallel to
X-axis.

Hence (b) is correct and (a) is wrong

(d)

Since, the currents in the three wires are flowing
in same direction so, the wire B will experience a

force of attraction due to both wires A and C,
ﬁ 2X1X2
4t " d

2ipip _

SO, FAB = E T4
_ 410
4nd

Wo 2igic _ Mo 2X2X3

and FCB = E "4 Py d

- fﬂ‘;’ . (iD)
As seen from Egs. (i) and (ii) Fg > F45 hence, the
net force of attraction will be directed towards
wire C.

(D)

132 (b)

According to Fleming's left hand rule, in figures
(1) and (2) magnetic force on the electron will be
directed in - ve z — axis and -ve x —
axis respecively. In figure (3) velocity of electron
and direction of magnetic field are antiparallel so,
no force will act on electron.
(0
The magnetic field in the solenoid along its axis
(i) At an internal point = y,ni
=471 x 1077 x 5000 x 4 = 25.1 x 107 3Wb/m?
[Here n = 50 turns/cm = 5000 turns/m]|
(ii) At one end

poni  25.1x 1073

Bena = EBin - 2
=12.6 X 10‘3Wb/m2

134 (c)

On applying Fleming’s left hand rule we find that
the force acting on the electron is towards east, so
it will deflect towards east.

135 (b)

Let R be the radius of a long thin cylindrical shell.

To calculate the magnetic induction at a distance
r(r < R) from the axis of cylinder, a circular shell
of radius r is shown in figure.

Since, no current is enclosed in the circle so, from
Ampere’s circuital law, magnetic induction is zero
at every point of circle. Hence, the magnetic
induction at any point inside the infinitely long
straight thin walled tube (cylindrical) is zero.

(7

136 (a)

Sa

Sp ia

ip

Sensitivity (S) = % =

5
:§:>SA>SB

137 (d)

140

At midpoint, magnetic fields due to both the wires
are equal and opposite. So By = 0
(b)
In the absence of magnetic field
mg = 2kx,
(1)
the currentin therodisi = g

Magnetic force on the rod is F,,, = BiL = %

kxo

1

kXo

]

mg mg

2kX0 2kX0

In downward direction

BLE
kao =mg + E

(i)
. . BLE

From Egs. (i) and (ii); we get 4kxy = 2kx, + -
B 2kxoR  mgR

~ EL  LE
(9
Magnetic field induction at a point due to a long
current carrying wire is related with distance r
by relation B « 1/r. Therefore graph (c) is
correct.
(b)
B_uoNi_4n><10‘7><50><2

— -4
o X 05 =1.25%x107*T
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141 (d)
The magnetic induction at O due to the current in
portion AB will be zero because O lies on AB
when extended
142 (d)
Use Right hand palm rule, or Maxwell’s Cork
screw rule or any other
144 (c)
Magnetic field on the axis of circular current
Yo  2mnir? nr?
=— s B X
4 (x2 + 12)3/2 (x2 + 1r2)3/2
145 (b)

M = I x Area of loop k
=Ix|a®+ ra-
B 4x2

><4]E

=1Xa2[§+1]fc
(9

Magnetic field due to different parts are
B; =0
_ Mo mi
C4mr ©
_H !
A’ r

B,

B

Hol = Hol
“ Bnet = By + By = -+ =

147 (c)

According to the question figure can be drawn as

shown below
A

B 4cm
Force on the conductor ABC = Force on the
conductor AC
=5x10x (5%x1072) = 25N

(a)
2mi
Bl - BZ - B - &X
4 r

Bret = V2B

HoniR?
Baxis = Z(Rz + X2)3/2

Honi
2R

Beentre =

uoniRr? _ poni

Atx = V3R, 2(R2+3R2)3/2 _ 16R

Baxis -

. Beentre _ §

Baxis 1

150 (b)

Since particle is moving undeflected

4

So qE = quB = B = E/v = = = 10Wb/m?
151 (d)

Along the axis of coil ¥ and B are parallel, so F =

0
152 (c)

_ Mo 2Tl po 2T e _Ugev
T am r 4m r Qur/v) 4mr?

1077 x 1.6 X 10719 x 7.5 x 10**
- (5.3 x 10-11)2
On solving B = 0.43 Wb m™2
153 (b)
Here, i; = 0.005 A; V = 500 volt;
R =9650Q, G=?
R=Y-¢

lg

Or 6 =~ —R=-———975=25Q
lg 0.005
154 (b)

2T X 2

— -5 2
o7y = 8 X 107°Wb/m

For first case, the wire of length L is bent to form a
circular coil of one turn,

L=2nn
Similarly for second case,

L =4nr,

.
Now, 27try = 4mtr, or 1, = 71




_ bl
2n
I I
B, =l _ (”L) % 2
21y 2r
= BZ = 281

1

157 (a)

Time period is given by T = 2:—;"

1 qB
= Frequency v = - = —
T 2mm

158 (d)

The component of velocity perpendicular to H
will make the motion circular while that parallel
to H will make it move along a straight line. The
two together will make the motion helical

160 (d)

M =iAd =0.1xmx (0.05)2
=(0.1) x 3.14 x 25 x 10~*

= 7.85x 10~ *amp — m?
(o)

The given situation can be redrawn as follows:

As we know the general formula for finding the
magnetic field due to a finite length wire

B =2 Lising +sing,)
A'r 2

Here ¢p; = 0°,¢ = 45°
Mo 1, . Ko 1
B=—.- 0° 45°) =—.— =B
e r(sm + sin45°) 4 V3l
_\/E.uoi

8ml
(d)

— — N 2
Tmax = MB or T, = ninr~B. Let number of

turns inlength [ be n,sol = n(2nr)ora = zL

mn
ninBI? I%iB 1
> Tmax — = >7T o« ——
2.2 max
4en 4T Nyin min

= Nmin = 1

()

In magnetic field, the radius of circular path

mv v .
=% —sm e’ x 1/(q/m)

(0

Magnetic field due to solenoid is directed along its
axis. The charged particle projected along the axis
of solenoid does experience any magnetic force.
So, velocity of charged particle remains
unchanged.

165 (b)

W = MB(cos8; — cos 6,)
= (NiA)B(cos 0° — cos 180°) = 2NAIB
(@)

As revolving charge is equivalent to a current, so

| W
= = X —
af =qaxo—
But w =~
R
Where R is radius of circle and v is uniform speed
of charged particle.
qu

Therefore, | = —
2TR

Now, magnetic moment associated with charged
particle is given by

w=IA=1XmR?

or uzz‘;—l; X TR? =%qu

(b)

Magnetic field B = 2 [“—01

4Tr

C

169 (d)

The coil carrying current i, in clockwise coil have
South polarity on that face of coil and other coil
having current i, in counter clockwise will have
North polarity on that face of coil. As south and
north poles will attract each other, hence a steady
attractive force acts between coils.

170 (a)

The magnetic field at a point on the axis of a
circular loop at a distance x from the centre is
MoiR?

B=—o—
2(R? + x2)3/2

()

Given,B =54 uT,x =4cm,R =3 cm

Putting the given values in Eq. (i), we get




i X (3)?
54 — Hoi X (3)
2(32 + 42)3/2

54 — Mol Yol
T 2(25)3/2 2% (5)3

54 x2x 125

Hol = 9

ol = 1500 T
—cm ... (ii)

Now, putting x = 0 in Eq. (i), magnetic field at the

centre of loop is

B_uoiRZ_uOi_1500
T 2R3 2R 2x3

=250 uT
[From Eq. (ii)]

()

1 tesla = 10* gauss

(@)

Force on side BC and AD are equal but opposite

so their net will be zero

B 10cm c

A

2cm

But FAB = 10_7 X
107°N

and FCD = 10_7 X
107°N

= Fnet = FAB - FCD = 25 X 10_6N

= 25 X 1077 N, towards the wire

(b)

According to Fleming’s left hand rule, if the two

parallel conductors carry currents in opposite
direction, they repel each other.

2X2X1 —

=X 15x107% =3 x

2X10
2X2X1

_soens -2 —
TGaxios X 15X 1072 = 0.5

= B, = 3.33 x 10 %tesla
175 (c)
The magnetic field outside the cylinder at point P
is
Ho 21
Bt
And inside the cylinder at point P
Holr
~ 2nR?
Atthe axisr =0
So, the magnetic field at the axis of the conductor
is zero.
176 (b)
As, F = Z—; 2;;12 ie, F « iii,. Therefore force will
becomes four time ie, 4F.
178 (a)
F= q(¥ x §) =-2
X 1076[{(21 + 3) x 10°} x 2f]
F=-8k
(b)
Since, voltage remains same in parallel, so,
1
i R
i1 R
L R

i_1 _ pla/A;
i, pli/A;

i L 71\?
== X (=

ip L )

M' = VM? + M? = +/2M. As magnetic moments
are in a closed loop in Fig. (b)

“M=0

InFig.(c) M'=M—-M =0

In Fig. (d)

M’ = M2 + M? + 2MM cos60° = V3M

(a)

Magnetic field inside the conductor B;;,, « r and

magnetic field outside the conductor By, & %
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[where r is the distance of observation point from
axis|
182 (b)
Vm

i.e. r o<« —
q

Here kinetic energy K and B are same
Te me q re
L= [Ex2EsE

My qe 1

me .o
- = [, [ 9e = @]
Since m, < m,, thereforer, <,
183 (c)
m
TS5
v 2x10°

BZL 0.05x2.5x 107
m

_2x107 200
T 125x%x107 125

=

r=—=

cm = 16 cm

184 (a)
The force per unit length between two parallel
wires carrying currents i;and i, separated by a
distance R is given by

Hence, graph between force per unit length and
distance between wires is a straight line.

185 (a)
As shown in figure, since L=0

X

s
D)

Hence accordingto F = i(Lx B) = F = 0

186 (c)
Current corresponding to the beams of protons
and electrons are in opposite direction. Therefore,
both will experience a force of repultion and
therefore move more apart.

187 (a)
From figure it is clear that

—> -

. d
sing =Zalsor = 2
r qB

Bqgd
-~ sin@ =L

188 (b)
Magnetic induction at the center of circulre loop

Magnetic moment of the loop

B 2BrA
Ho

M = niA

_2x01x1xmx (1)
Mo

_ 0.2
Ho

(@)
g = Holdd) (2)

2r 2T
w
B:de—“"

41 "TR2
_ UowQ
2mR2%’
UowQ
B=22
2R

Bl
(x_
R

190 (b)
The field at the midpoint of BC due to AB is

(— B L I?) and the same is due to CD. Therefore
4 d/2

Rydr
¢ 21
0

r

B

the total field is [— (%) IE]
191 (d)

. N
B = poni = po i

L
193 (b)

Ho 2l _
41 r

2mi (1077) x 2 X 3.142 x i

0.05
=7x10"°
. 7x0.05x10™°> 35
LT x3142x10-7  2x3.142
194 (b)
G =100Q
I;=1075 A
I =1A
S =7
IgxG=(U—-1Ig) xS

I
S =< g )xG
I—1q

or = — __10-3¢q
1-0.00001
195 (d)

= 5.6 amp

-5

=WX1OO




When a charged particle moves inside a uniform

magnetic field then the radius of the circular path

is

mv _ 9.1x 1073 x 3 x 107

Bg 5x10~*x1.6x10-1°
=34 cm

=0.34m

()

Biot-Savart’s law in vector form is given as

Because for inside the pipe i = 0
_ Mol
"~ 2mr
(b)
For motion of a charged particle in a magnetic
field, we haver = mv/qBi.e.r x v
(0
Time period of cyclotron is
1 Zmm
" eB

D BR y 2mtmv
—_— = =
B p=e e

= 2nmvR
p> _ (2mmuv R)?

K.E.=—
2m 2m
(a)

Force on wire B due to 4,
_ HeX1X2
Fpgy=———=

= 21?2 mv?R?

%o towards €
2nr r

Force on wire B due to C
_ HoX2X3 _ 3l
T 2mr ;
Clearly Fg¢ > Fp,4 therefore force on B is directed

towards A

Fge towards A

2
Since U = 2)%, therefore, outside the shell,
0

Hoi?
8m2r2’
Kol
- 8m2R?
And whenr —» oo, U - 0
Hence (b) is correct
206 (d)
Magnetic field at centre due to smaller loop
Mo 2miy
C4AmT n

U= It means, just outside the shell,

()

. 2mi .
Due to Bigger loop B, = Z—; . % So net magnetic
2

1

field at centre
Ho (i1 [ )
B=B,—B,=—Xx2
! 27 am & non

. . 1
According to question B = 7 X B,

ip I 1 2mi
Zn(—l——2>:—xu—0. 1
T 2 4 n
h b0
=—>= ===
n o 2n
207 (b)
Uol . BX2R
B=—>=i=

2R Ho

Now, M =i X A = inR? =

(a)

Lorentz force = centripetal force

- Ho
41

i
2=1 [r; = 21]

2ry 1 iy

BX2R 2nBR3
X mR? =7
Ho Ho

For a moving charge in a perpendicular magnetic

203 (a)
Because T = NiAB cos 6
204 (d)

field,

Magnetic field produced by wire at the location of
charge is perpendicular to the paper inwards.
Hence by applying Fleming’s left hand rule, force
is directed along OY

(b)

When a current flows through cylindrical shell,
then according to Ampere’s circuital law,
magnetic induction inside it will be equal to zero.
Hence energy density at r < R is equal to zero
Therefore, (a), (c) and (d) are wrong

Whenr > R,B = Kot

2nr

.. (D)
(as q is same for both)
Also, momentum p = vV2mE

p
or £ =
Pd mqg

From Egs. (i) and (ii), we have,

T Mp 1_1
Ta mg 2 \2

210 (b)

Mp

... (i)




[F] _ MLT~?

- A M

F =Bil=> [B] =

211 (¢)
Magnetic field at the centre of a current carrying
loop is given by

_ Hori
T 2r

Here, n = no. of turns in loop
i = current,r; = radius ofloop, r; =71
For n=1turn

i
B = Mot
27

. ro. .
Whenn = 2 turns and radius r, = Sl =1

Mo X2 X1

2pgi X 2
or Bz=uoT

Now, from Egs. (i) and (ii)

B,

4
B

Hence, B, = 4B

(0
The given situation can be drawn as follows
Fm cos 60°

mg sin 60° °
g9 el mg cos 60°

mg

F = ilB = mg sin60° = ilB cos 60°
0.01x 10 x /3
T 01x173
213 (d)
Magnetic dipole moment of coil = NIA
214 (d)

Magnetic field at P due to wire 1, B; = ko 2(8)

4’ d
p(0,0,d) 4 Y
7

2 4

. 2(6
and due to wire 2, B, = f:—;;. %

=>Bnet="312+322=\/< T

_ Mo 2 _

= 47T>< P X 10 = 5uy/nd

(d)

Since 8 = 90°

Hencet = NIAB = 1 x I X (‘1—512)3

V3
=—1?B1
4

(b)

In magnetic field, the force on charged particle
F= q(V/’ X §) When particle is at rest in magnetic
field the force on it is zero, hence no acceleration.
When charged particle is deflected by the
magnetic field, its speed does not change but
direction of velocity changes because the

deflecting force acts perpendicular to v and B. The
component of magnetic field perpendicular to the
direction of motion is effective in deflecting the
particle.
217 (d)

The direction of magnetic field is along the
direction of motion of the charge particles, so
angle will be 0°.
-~ Force F = quB sin©

= quB sin0

=0 (+sin0 = 0)
So, there will be no change in the velocity.
(b)

i2i 2i
HolZls Mo 2l _ 10uT
4T T 4T T

i2i 21
bortn  Boe —30nT
AT T 4T T

On solving i; = 20 Aand i, = 10 A, So,i; /i, =2
(d)
Force F =Bev =2 X 107! X 1.6 x 10719 x 4 X
107® N

=128x 107 N=1.28x10"13N

mv 9% 10731 x 4 x10°
Now r = — = — —
Bq  2x1071x1.6 x10~1°

=11.25%x10°m=1.125%x10"*m

(d)

If r is the radius of the circle, then




l=2nrx2 orr=—

4r
Area= nr? = nl?/16n? = 12/16n
Magnetic moment = n IA = 2[1?/16 t = 112/8

222 (b)

At a point inside the metal wire carrying current.
Magnetic field induction B o r.

Magnetic force on electron = Bev sin 8

= Bevsin0 = zero

Electron will not be deflected due to magnetic
field. Electric force on electron = Ee

This force is opposite to direction of motion of the
electron. The speed of electron will decrease.
Hence the electron will not be deflected but its
speed is decreased

(a)

Let v be velocity acquired by the charged particle
when accelerated through the potential difference

As the charged particle describes a circular path
of radius R in the uniform magnetic field

muv?
R

OrR = % = qﬂs /% [Using (i)]

= quB

2Vm

q

As g, B and V remain the same
~Rocvm

Ry my

Rp mp

R
or—=(—A

Rp
(9
When the particle moves along a circle in the
magnetic field B, the magnetic force is radially
inward. If an electric field of proper magnitude is
switched on which is directed radially outwards,
the particle may experience no force. It will then
move along a straight line with uniform velocity.
This will be the case when gF = quB = E = vB

So E = 187

_(10x107%) x (0.1)* x 10 x 1072
B 1x10-3x 106

=10V/m

(d)
By using Fleming’s left hand rule
(c)
The direction of earth’s magnetic field is south to
north. Torque on current carrying loop in a
uniform magnetic field, 7 = M x §, which will
rotate the coil. The loop will come to rest when
torque is zero. It will be so if angle between M and
B is zero. ie, magnetic field is perpendicular to the
plane of the coil. Therefore, the plane of the coil
will be in east-west direction in equilibrium of rest.
(a)
Magnetic dipole moment of a current is given by
M = NIA
where N = number of turns
I = current in a loop
A = area of the loop
From the above relation it is clear that magnetic
dipole moment of a current loop is independent of
the magnetic field in which it is lying.
(c)
By using E,, = q(# X B)
= F, = 2 x 107%{3 x 10°{ x (—0.2)k}
=-12(ix k) = +1.2}
i.e., 1.2 N in positive y direction
(d)
Mutual force between conductors A and C
Wo Il pp2x3x1
172 r " 2m 005
= 2.40 X 10> N (towards A)




Mutual force between conductors B and C
_ Ho 4x3x1

T 2m 0.08
=3 x 107> N (towards B)

Hence, the resultant force experienced by C
=(3-24)x10">N
= 0.6 X 107> N (towards B)
(b)
Two coils carry currents in opposite directions,
hence net magnetic field at centre will be
difference of the two fields.
Ho
41

10u, [0.2 0.3

2 02 04
5

:ZHO

(d)
B, R2 \32
B¢ - (xz + R2>

1 Rz \*? 1 R2
— = —— P
8 x2 + R? 4 x24+R?

= x2 4+ R? = 4R?
> x = \/§R
237 (a)

ie, Bnet =

F =Bilsinf = 75=2x5x15sinf = 8 = 30°

240 (d)
Uoy-Ni 1o 4 X 1077 X p, X 400 X 2
B 0.4

BV =
2nr

= u, =400
241 (b)
PE= —MB(cosB, — cosB;)
When 6; = 90° (position of zero PE), 6, = 6
PE= —MB cosb
(b)
Kinetic energy of proton = Kinetic energy of
electron

()

If B is the strength of the magnetic field and
m,v and g, the mass, velocity and charge of the
positive ion, then

Asq, = q. and B is same for both electron and

proton
r=mv

243

. re meve

) 5 B MpVp

From Egs (i) and (ii)
2 m,
woom

. r2oxm

Mass of a proton is more than that of electron.
Therefore, radius of proton will be more. Hence,
the path of proton will be less curved.

(c)
Force on the electron due to the electric field E is
Fp = (—e)E
Force on the electron due to the magnetic field B
is Fg = (—e)vB
The electron will move in the fields undeflected, if
these two forces are equal and opposite

E
eE=evBorv=E

Electric field between the platesis E = gi
0
o

~ gB
The time take by the electron to travel a distance [

. . ! ! legB
in the spaceist = - = — = ——
T

244 (d)

248

Two parallel wires carrying currents in the same
direction attract each other because magnetic
forces on the two wires act towards each other

(b)
F=quandK=%mv2=>F=qB\/%

2X5x%x100x1.6x 10719
1.7 x 10727

=1.6x10719 x 1.5\]

= 7.344 x 10712N
(@)

Magnetic field in circular coil 4 is

HoNi

Similarly, B, = R

R is radius and i is current flowing in coil.

_ HoN(20)

B = 2.(2R)

_ BNt
2R

Ba_1_,
By 1

(b)




Kol

Magnetic field, B =
2mr

or

249 (b)

mv .
r=—ie,r Xv or
Bq )

(d)

Magnetic flux inside rod B « r and outside the rod

1

250

B x i

()

Here, the particle is projected in a direction
perpendicular to the uniform magnetic field, hence
it will describe a circular path. The particle will not
hit the y-zplane, if the radius of the circular path is
smaller than a. For maximum value of v, the radius
of circular path is just equal to a.

Hence,

Bga
Or v =24

()

From Biot-Savart law the magnetic field at the
centre is directly proportional to the length of
current carrying segment.

By length of ABC
"B, length of ADC

__ angle subtended by ABC
" angle subtended by ADC

_ (360°—60°) 300 5
N 60° - N

60 1
253 (a)
B . B n i 1
= = — = —_=
Honl B’ ; -7

1
X—=1=B'

TTam 2

n’
=B

254 ()
Magnetic field due to solenoid is independent of
diameter
(* B = ponl)

255 ()

_ Hol2

B, =
P~ 2R

_4mx 1077 x 4
T 2x%0.021

=4 X 1075 Wbm 2

Holq
By = ——
¢~ 2R

_4mx 1077 x 3
T 2x%0.021

=3 X 1075 Wbm 2

=/ (4 x1075)2 + (3 x 10-5)2
=5x% 107> Wbm™2

256 (a)
_ Mo2mi _
===
41 x 1077 x 1.6 x 10717 x 6.6 x 1015
2x53 x 10710
= 0.14 Wbm™2
(b)
Energy density in previous objective, atr = 2R,
Hot?
32m2R2
graph- between U and i will be a parabola,
passing through origin, symmetric about U-axis
and having increasing slope. Hence (b) is correct
258 (c)
By = Bpg + Bgr + Bro
Mo © N Ho(1/2)i
2nr 2n
Ho 21 Mo i

= + =E£ (2+m)
At r At r At r

()

Suppose in equilibrium, wire PQ lies at a distance

i
()
4T \r

will be equal to U = or U « i®. It means,

+0

r above the wire AB
Hence in equilibrium mg = Bil = mg =
il




267 (d)
A moving charge and changing electric field both
=25mm produce magnetic field
(b) 268 (a)
l=2nr orr=1/2n For a tangent galvanometer
Area of circular loop, A = 7 r? B =By tan®

=103%x10=10""7x

2 % (50)2
#XO.S:r

1 = =1 2 2 i 2 i
Magnetic momentM =lA=inr Here, B =202 _ Mo ZTHL _ By tan @

=inxI1?/4n? or L= . J4nM/i glg i

or

() «~ If the number of turns in the coil are doubled,
The magnetic field at point to the right of the . .
the deflection will increase.

proton beam acts perpendicular to the paper 269 (a)
inwards (X). The magnetic field at points to the
' V2mK R K
left of the electron beam acts perpendicular to the - mroVEo—= |-—=R,=RVZ
paper outward (). qB R, 2K
Magnetic field at mid point M is zero (©)

€ Force acts perpendicular to the velocity in a

magnetic field, so speed of electron will remain
same

- (d)

Consider the wire to be made up of large number
Magnetic field at the points closer to proton beam of thin wires of infinite length. Consider such
acts perpendicular to the paper inwards (i. e., (X wire of thickness dl subtending an angle d6 at

)) and at the points closer to electron beam it acts centre.

outwards i.e., (*). In the given options graph (c) Current through this wire,

satisfies all the condition dl = @ I,

()

. 1
Radius, r = -

€
€
e
€

-~ Magnetic field at centre due to this portion.

Magnetic field at the centre, B = i—orl

_4n><10‘7><1

Applying Fleming’s Left hand rule the direction of
force will be westward.

265 (b)
The strength of magnetic field around a straight Net magnetic field at the centre.
current carrying wire is given by B = J”/Z dB cos 0 = ZMOI

—-1/2 T[ZR

/2 I
f cos0db = HTO
-1T/2 T*R

Therefore, magnetic field due to a straight current

carrying wire is inversely proportional to the B = Zmi = 1256 = 10~7 X _2mxi

distance from the wire. T T 5.2 x 10-11
=i=1.04%x10734
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273 (c)
In perpendicular magnetic field magnetic force =
centripetal force.

-~ By the relation

mv?

quB =

mv m
S5 r=—S r«—
qB q

Since, P ratio for deuteron and a-particle is same.

(E =%=2for a— particle) and Z=2=2for
q 2 qa 1

deuteron.
Hence, radius is same for both.

274 (c)
L = 2mR

_L
T 2T

2T sin(d6) = E,

F

m

For small angles, sin(d8) = d6
2T (d®) =1 (dL)B sin90°

=1(2R.d9).B

T =IRB = %8

2m
275 (c)
r=02mB =%,Q = 60°a =?
¢ = BAcos@ = B(nr?) cos 6

1
== (mrx0.2%x0.2)cos60°=0.02Wb
276 (a)

For a circular coil of radius a carrying a current i,
the magnetic field at point P, distance x from coil
is given by

Y

a a
)
ia
p—__ H%
2(a? + x2)3/2
At the centre of coilx = 0

NA 1 m™1

-1

2(a® +x2)32 8 (%)
a? 1

C @+ " 8a

= 8a® = (a? + x?)3/?

= a? + x? = 4q?

=>x=+3.a

Given,a =R

~x=+3R

277 (b)
A current carrying conductor produces magnetic
fields only.

278 (b)
As magnetic potential in broadside on position is
zero, therefore, the ratio must be infinite.
279 (b)
According to the definition
280 (a)
r:1, = 1:2 and B;: B, = 1: 3. We know that
Mo 2mni iy Byp 1x1 1

Am’ 1 i, Byr, 3X2 6
(a)

Number of lines cut per second = Blv
=10x5x0.30 x 107

“ €induced = —15 X 10_3V/m

~ From west to east, e = +1.5 X 10‘3V/m
(a)

xB=-E

(o)

Given, N = 100, =8 cm = 0.08 m
I=04A




B =?
B HoNI  4m X 1077 x 100 X 0.4

=mXx107*T.
2r 2 % 0.08 mX 107 T

284 (o)
Magnetic force acts on moving charge

(b)

Because B = ygni > B X ni

(9

The magnetic field at a point along the axis at

285
286

distance R from the centre of a circular coil of
radius R carrying i is
o 2TtiR?
Ba= e 1 R
Mol
~ 2V8R
()
Magnetic field at the centre of loop
1.2mR
B = Z—;- = ()
For the wire which is looped double let radius
becomes r

ol

B
= E[Bcentre =B = 2R

Then,iz 27rr;i= (r)
2 41T

Mo 1.2m X2

T 4r

"
r2

l
» Mo 1.;.2

T Am 12
(=)

Uo Il X 1612
= E 1—2 (lll)

_ Mo Ll _ L
Now, B = 47T'(L)2 [R = 211] ..(ii)

2T

Dividing equation (ii) by Equation (iii), we get
Ho IL16m? .

BII . 2
F=—4Zo =L =5 =4=B"=4B
E.

= B"

_ Mo 2m(i) o 2mi
27 4m (2r)  4Am 2r

From Biot-Savar’s law, the magnetic field dB at P
due to the current element i dl is given by

__ Mo idlsin®

dB =
4

r2
Where 0 is angle between id I and r. Maximum
value of sin® = 1, when 6 = 90°. Hence, for

magnetic field to be maximum the angle is 90°.

()
Magnetic field at the centre of current carrying
coil is
_ Mo 2mni poni
T4n r  2r
294 (d)
By using B =

2R,

P22
Uol (T°—a _ 3R _
2nr (bz—az)' here r = 204

5[1,0[
T 36mR

WegetB =

LR

Uol
271(037R) X {(ZR)Z—R2

(b)
For a current flowing into a circular arc, magnetic

induction at the centre

l
4 1 B

a

Iy
Mol [dlxT o J‘rzde_ uoie
T 4q r3  Am r3 _(411)
The total current is divided into two arcs
- E E E 2nE
l = e— = =
YR, R/2mn)ly ((R/2mr))(r6) RO

. 2nE
10 = R - costant

e . E E
Similarly, i, = % = Rz

_ E _ 2mE
" ((R/2mM){r(2m—-0)} ~ R(m—6)

B=B —B, =20 (ZE_ZE)—

anr \ R R
(b)
Magnetic field (B) at the centre of a coil of radius

=constant

r, having N turns carrying current i is given by




The direction of magnetic field is perpendicular to
the plane of the coil, that is, along the axis of the
coil. Hence, magnetic field is inversely
proportional to r.

B 2i iy
=—.—>B«x
i r :
298 (a)
The magnetic field induction at P due to currents

through both wise is
_ o 20 o 2020
4T /2 4m 1/2

— Mo

41T
inwards.

12i . . .
TL acting perpendicular to plane of wire

Now, B and V are acting in the same direction
ie,0 = 0°.

!

2 /2

Force on charged particle is F = qvB sin0 =
qgvBx0=0.

()
quB
F=ma=qvB>a=——
m

16X 10719 x 2 x 3.4 x 107
N 1.67 x 10~27

= 6.5 X 10'°m/ sec?
(9
Torque acting on equilateral triangle in a
magnetic field Bis
T =1ABsinf

L

(D)

Normal
Area of triangle LMN

3
A=£lz
4

And @ = 90°
V3
v T X leB sin 90°

V3

= TilzB [+ sin90° = 1]

1/2
Hence,l = 2 (ﬁ)
()

Force on charged particle

F = quBsin 6

Force will be maximum if § = 90°

i.e, if v is perpendicular to B

(d)

Magnetic field inside the hollow conductor (tube)

is zero
304 (¢)

Biot-Savart law states

Yo idL X 1

T 4m 13
=~ Direction of dB is perpendicular to both dL and
r.
(b)
Electric field can deviate the path of the particle in
the shown direction only when it is along negative

dB

y-direction. In the given option E is either zero or
along x-direction. Hence it is the magnetic field
which is really responsible for its curved path.
Option (a) and (c) can’t be accepted as the path
will be helix in that case (when the velocity vector
makes an angle other than 0°,180° or 90° with the
magnetic field, path is a helix). Option (d) is
wrong because in that case component of net
force on the particle also comes in k direction
which is not acceptable as the particle is moving
in x-y plane. Only in option (b) the particle can
moves in x-y plane.
In option (d): Fper = qE + q(# + B)
Initial velocity is along x-direction. So let ¥ = vi
o For = qal + q[(wD) % (ck + bj)]
= qai — qucj + qubk
In option (b) Fper = q(ai) + q[(wi) x (ck + ai) =
qail — qucj
306 (a)
Since F and ¥ are perpendicular to each other
work done by force is zero. Hence K.E. is constant
307 (d)

F 10710

T gvsin90°  10-12x105

308 (a)
Lorentz force is given by

= 1073 T in = direction.

F=F, +F,=qE+q(%xB)=q|E + (¥ x B)]
309 (¢)

Magnetic field (B) at the centre of a coil of radius

(r) carrying current (i) is
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i
p = Mot

Ho
Given,B = 0.5 1075 T,r = 0.05 m

. 2x0.5x107°x0.05
L= At x 10~7

=0.398 A

=i~ 04A

(d)
Let us consider the disc to be made up of large
number of concentric elementary rings.

Consider one such ring of radius x and thickness
dx.

Charge on this elementary ring,

dq = o X 2mxdx

= 2moxdx
Current associated with this elementary ring,

dq
dl = —
dt
=dr X f = cwxdx
Magnetic moment of this elementary ring,

dM = dinx? = owx3dx

~ Magnetic moment of the entire disc,

R
M=fdM
0

R 1
= noa)f x3dx = —mR%ow
0 4

(9

When particle enters perpendicularly in a
magnetic field, it moves along a circular path with
constant speed

312 (o)
Magnetic induction at the centre of a circular coil

n
B o« —

Here, n; =1,n, =2,

l= 2T[R1 =2 XZT[RZ

R
R2:_1

r is least when (%) is least.

(%) is least for electron 7e. plane is D

314 (d)
Magnetic field due to a current carrying wire at a
point P which lies at a perpendicular distance R
from the wire is given as

_Mo? (sin¢p, + sind,)
4R

When the linear conductor is of infinite length,

then

$1 = ¢ =90°

So,B = ;—"R i [sin90° + sin 90°]

_Mo20 Mol

" 4mR  2mR

(d)

Since all the given forces are lying in plane, so the

given loop is in equilibrium

Fy

F, '




F4t”, = F4_ Sind) = F3 - Fl
= Ff = F} + (F3 — Fy)?

= F :\/Fz2 + (F3 — Fp)?
(a)

mv v 2x10°
" Bg (q/m)B 5x107 x4x1072
(0
Magnetic force on the rod F,, = Bil. It acts in the
direction as shown in figure. The rod will move
with a constant speed if the net force on the rod is

zero. It will be so if

B

0.1m

P

6

o
Bil cos 8 = mgsin 0
mgsin® __

Or B=—

il cos® i

a2\ %2
=(1+1)3?
a> 1+1)

Length of the component dl which is parallel to
wire (1) is dl cos 8, so force on it
AR i1i,dlcosf

F ='u—0. 1 2(dlcos@) _ Kol @057

4Tt 7T
(d)
By Fleming’s left hand rule
(d)
The force between two parallel current carrying
wires is independent of the radii of the wires.

2mr

324 (a)

M=iA=i=M/A

325 (d)

Magnetic field exerts force (F) on moving charge
(q) is given by

F =qvXxB = qvBsin0

Where v is velocity, B the magnetic field, and 0 the
angle between the two. F is maximum when sin 0
is maximum.

T . T
Therefore, 0 = >,sin- = 1

326 (a)

The oscillator frequency should be same as

proton’s cyclotron frequency
qB

Cyclotron frequency, v, = py—

27T Mmv,
orB=—=

_ 2x3.14x1.67 X 10727 x 12 x 10°

1.6 x 10~19
=786x%x1072T =0.8T

(9

In the position shown. AB is outside and CD is

inside the plane of the paper. The Ampere force
on AB acts into the paper. The torque on the loop
will be clockwise, as seen from above. The loop
must rotate through an angle (90° + 8) before the
plane of the loop becomes normal to the direction
of the direction of B and the torque becomes zero
(a)
When current is passed, the spring will contact,
breaking the contact with mercury. As contact is
broken, magnetic effects become zero. Due to
weight the coil will restore its contact with
mercury and so on. The coil will have oscillatory
behavior.

329 (d)
Since electron is moving parallel to the magnetic
field, hence magnetic force onit F,;, = 0

The only force acting on the electron is electric
force which reduces it’s speed

330 (d)
When the currents are in the same direction then

magnetic field
2. .
B =Exa [ll_lz]
- Ho 2 . . .
6x 1076 = i X7 [i; —i] ... (D)

When the currents are in the reversed direction
then magnetic field

2
B, = I X 7 [iy — (—i)]

2
6x 1076 = i —ip] ... (D)

When the currents are in the reversed direction
then magnetic field

2
B, = I X 7 [iy — (—i)]




2
or Bz=:—1‘1><z [iy + 5]

_ 20, . .
or 3x107° =:—1‘1XE[11 +i,] .. (ii)
Dividing Eq. (i) by Eq. (ii)
ii—i, 6x107°
ii+i, 3x1075
=iz _ 2
i+i, 10

or
or 5i; —5i, =i +i,
or 4i; = 6i,
L
E =
L
E =
(b)
_ to 2iaiy
T r
_ 1077x2x10x2
0.1
(d)
M = NiA
(b)

Xx2=8x10"5N

_ HoIX1 _ pol

2a 2a
For rewinding the coil in three turns, new radius

a/3, number of turns (N') = 3

IX3 uol
Fo X2 _ 2R _ 9B,
2x(a/3) 2a

Shorttrick: B’ = n?B, = (3)?B, = 9B,

for 1 turn

~ New magnetic field =

334 (c)

r=mv/qB
Since both have same momentum, therefore the
circular path of both will have the same radius

(@)
MB
W = BM cos60° = ——; MB = 2W

V3
7 = MB sin® = (2W)sin60° = 2W — = W+/3

2

(d)

F= q(¥ x E) = 0 as ¥ and B are parallel

(b)

The charge will not experience any force it |E)| =
|En'| This condition is satisfied in option (b) only
(b)

The magnetic force on AB and CD are equal and

opposite due to symmetry and opposite currents
in these sides. The magnetic force on AD.

D <
X >l H->|

F, = Lol ttractive
2mx
Magnetic force on BC
_ Mol
F2 - 2n(x+b)

Therefore, magnetic force will be experiences

repulsive

towards wire.
339 ()
i

Current density ] = —

ma?

From Ampere’s circuital law

f B.dl = g . lenclosed

For r<a
B X 2mr = gy X J X mr?

Hol T

= B=
na? 2

At r=2
2

_ Hol

L=
4ma

For r>a

, Hol
B X 2nir = >B=—
™= Hot 2mr




Figure shows infinitely, long, straight, thin-walled
pipe carrying current /

Let P be any point at a distance r from the axis
00, of the pipe. Let B be magnetic field at P.
Consider a closed circular path passing through
point P as shown in figure. From Ampere’s
circuital theorem, § B dl = pyi

i = current through the closed path. Obviously,
i=0
&~ 2nRB=0 or B=0.
(a)
F = qvBsinf = quBsin0 =0
342 (c)
The given portion of the curved wire may be
treated as a straight wire of length 2L which
experience a magnetic force F,, = Bi(2L)
(d)
AB and DC, AD and BC are in the opposite
direction pairs. They are so situated that currents
of each pair produce equal and opposite magnetic
fields at the centre O of the loop. Hence, the
resultant magnetic field induction at the centre O
of the loop is zero
344 (a)
Ug 2010y 2x10x10
T4m oa 0.1
Direction of current is same, so force is attractive
345 (b)
Force per unit length on two parallel current

341

077 x =2x107*N

. I F _ iy
carrying conductors is given byT =10"" %2 %

F 1
:>7:10‘7><2>< =2Xx107'N/m

346 (d)
Consider an element of thickness dr at a distance
r from the centre of spiral coil.

Number of turns in coil = n
Number of turns per unit length
n
" b—a
Number of turns in element dr = dn
Number of turns per unit length in element dr
ndr
" b—a
ndr
b—a
Magnetic field at its centre due to element dr is
Holdn pol n dr
2r 2 (—-a)r
b

-]

a

_ Holn l (b)
" 2(b—a) %8e g

(b)

By Fleming left hand rule

(a)

Frn = q(# x B)

When the angle between ¥ and B is 180°, Fin
(©

In a perpendicular magnetic field, the radius of

circular path travelled by electron beam is
mv

eB
~9x107%" x 1.6 X 107
T T T 16x1019% 0.1
=9x10™*m
(©
W =F.dcos90°=0
353 (d)
T=MBsinf = 1,4, = NiAB,
354 (b)
B represents the magnetic field
355 ()

ie, dn =

dB =

b
Holndr — poln dr
2b—a)yr 2(b—-a) ) r
a

348

349

=0
350

r =

351

[6 = 90°]

_ Vm
4B i.e.T « T
Here kinetic energy K and B are same
o™ 4o _ ™ 20y
T me & A, G

356 (d)




_ Hola  po 3m
T 4nr  4ma’ 2
3ol

" 8a

(@)

Magnetic field due to a long solenoid is given by
B = uonl
From given data,

6.28 X 1072 = py X 200 X 10% x i
(D)

and B = 1 X 100 x 10% x (3)
(i)
Solving Egs. (i) and (ii), we get

B = 1.05 X 1072 Wb/m?

(d)

In P and R, current divides equally in two halves
because of equal resistances in the two halves.
Due to equal currents in two halves the magnetic
field at the centre will be zero.

(b)

Radius of circular paths is proportional to square
root of mass,

R «x\m

Hence, ratiois 1 : V2 : V2.
(b)

r= qu =>pxq [+ randB are constant]

Po_B_ 9% _!
Pa 4o (2qp) 2

(b)

Hole reduces the effective length of the magnet
and hence magnetic moment reduces.

(b)

Magnetic field at the centre of current carrying
loop

— Mol .
B == ..(1)

Where r is the radius of loop and i the current.
Given, r, = 2r

B, 1 _2r 2

B, r 1 1

B, B
= Bz :7—5

Hence, magnetic field is halved.

364 (d)

2i?
F:10‘7x7xl:>30><10‘7

i2

=10"8 x 2 X 9
0.15

=>i=054

(d)

Given A = 2 X 1072 m?

N =100

I=5A

When the coil is held with its plane in North-
South direction then its torque

7, = 0.3 Nm

T, = MBsin®

When the plane is in East-West direction then it’s
torque

7, = 0.4 Nm

T, = MB sin(90° — 0)

T, = MBcos®

_MBsinb 1,

" MBcosf Z

tan@ = —
an 2

or 8 =tan?! G)
or 6 =370°

Then sin6 = 0.6
B=—"1
" Msin©
0.3

> B=———
NIAsin 0

0.3

= B =
100 x5x2x10"2x%x 0.6




B=0.05T In adjoining loops of spring, the current being in
366 (c) the same direction, there will be attraction. Due to

For no deflection is mutually perpendicular which the spring gets compressed.

. - E _ 3.2x10%
electric and magnetic field v = = = “ = 1.6 %

B~ 2x1073

108 m/s.
If electric field is removed then due to only
magnetic field radius of the path described by
electron

mrv  9.1x10731 x 1.6 x 108
TTYB T 16x10 P x2x 103
(d) Corresponding currenti = en
F=illx Bl So B = ko 2  pone

R am’ r 2r
=3.5[107%1 x (0.74] — 0.36 k) (a)
= (2.59R —1.25 j) X 1072 N. Both the rings rotate due to magnetic field
(©) induction of the other, till both come along the

i =6.6x10% x1.6x 1071 =10.5 x 10~ *amp common plane.
A =mR? = 3.142 x (0.528)2 x 1072%mn? (a)
= M =iA =10.5x 10~ x 3.142 x (0.528)? g Mo OM\M; 6MiM,

% 10~20 4 rt r4

Ho

=10 X 10~ ?*uynits = 1 x 10~23units [In CGS system,7— = 1]
(a) __6Xx800x400
T 20%20%20%20

(d)

Pole strength does not depend on length.

=045m (a)

= 12 dyne.
Here magnetic force is zero, but the velocity

increases due to electric force

(d)

Magnetic field due to current through a linear (d)

As energy can neither be created nor destroyed,
therefore, its energy will remain constant and will
acquire no extra energy.

conductor from the left to right at a point below

the conductor is acting horizontally upwards. The
electron beam moving from left to right will cause
current right to left. The force on the electron will (d)

be vertically downwards according to Fleming's Magnetic field induction at the2 cgntre of circular
__ Mo 2mni .

hand rule. coil carrying currentis B = i ie,B <xn/r
372 (d) But,2nr =3 X 2nr; orr =71/3
Ho 21 By n,_ T 3xr
_— SO, —_ = — - = =
4T T B rn n (r/3)x1
It is independent of the radius of the wire 384 (c)
373 (a) VZmK ¢

yolc_,uOI:H=@ T=q—B:>qocva=>K°<E

2R 2mH nl 2 2
i :&:(q_a> Xﬂ:&ZC&) Mo
Ky dp mg 8 dp

=K, =8ell
(<)
For no force on wire C, force on wire C due to The magnitude of the magnetic field at point O
wire D = force on wire C due to wire B due to st'raight part of wire is

U 2X%X15x5 Uo 2X%X5x%10 l Bl—ﬁ
5S—X———XIX—X—— X[ > =

47 x 4" (15 —x) x o 2mr

— 9¢cm B; is perpendicular to the plane of the page,

directed upwards (right hand plam rule 1).

The field at the centre O due to the current loop of
radius r is

The magnetic field is given by B =

376 (a)
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A B

B, is also perpendicular to the page, directed
upwards (right hand screw rule).

i1
B, + B, :%(EJ’ 1)
Hol

= 1
2mr (m+1)

(3]

Bi/B; =13/1y  or B, =Byn/n
=103%x4/1=4x1073T

(0

In equilibrium angle between M and B is zero. It
happens when plane of the coil is perpendicular
toB

—_—
B

389 (b)
r= P Srop
qB
390 (¢)
B = pyni=4mrx 1077 x (100 X 100) X 5
=2 x 1073 T=2m X 1073 x 10* G = 207G.
()
In this case path of charged particle is circular and

magnetic force provides the necessary centripetal

2
. mv
force ie, Bqu = —

= Radius of path r = 2
adius of pa r_Bq

Since v and B will remain same, so r « T The

ratio is least for electron, therefore, it will
describe the smallest circle.
(a)

1 B n,

Bx—=>—
r By

(a)

Magnetic field in the middle of the solenoid is
maximum, magnetic field at it’s one end is half of
the M. F. at the centre

0'04—40:3 =0.01T
B, 10 "7 7

n

i.e.Bepg = E Bcentre

394 (o)
mv
r=q—B:>rocv:>r2=2r1=2><2=4cm
395 (¢)
Particle will move with uniform velocity when it’s
acceleration is zero
i.e.,|E,| =mg = mg = quB
mg 0.6 x 1073 x 10

= = =20T
qu  25x1072x 1.2 x 104

=B

Fm
v

mg

396 (d)
For a loop, magnetic induction at centre,
Wo 2T
B=—X—
4 R

When loop subtends angle 6 at centre, then
Ho 61
B=—X—
4m R

In the given problem, 6 = 3m/2
Ho 3m @ 3ol

ob=—x X —
it 2 R 8R
(d)

The magnetic field B will be uniform inside the
long hollow tube, excepts near the ends. Also
magnetic field is zero at any point outside the
tube.

398 (b)
The magnetic field due to first wire
Hol
B = ————
L7 2n(d + x)

By= ———
27 2n(d — x)

Both the magnetic field act in opposite direction.

1 1 ]
d—x d+x
Hoix
T m(d?-x2)

Ho [
#B=B,—B =~
2 1 27T
_ Mol d+x—d+x] _
T om d2—x2

399 (b)

Here, E and B are acting along x-axis and Vis

acting along y-axis ie, perpendicular to both E and
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B. Therefore, the path of charged particle is a helix
with increasing speed. Speed of particle at time t is

v= /v,? +vf )

. _ GE _ 5
Here, Vy = VgV =~ t and V=17
muvy

Putting values in Eq. (i), we get t = T

(0
For floating the second wire
Downward weight| _ |Magnetic force

of second wire on it
=
200A

Fim 2cm

2x200x%1i

2x107?
(Direction of current is same to first wire)
(a)
Magnetic field at the centre of a circular loop of
_ Mo2ml _ ol
T 4mR ;

Its magnetic momentis M = IA = I(mR?)
B ol 1 Ho
So— = —X = = G
M~ 2R “Inkz " znrz = ¥ LGiven]
When both the current and radius is doubled, the

. B’ 1 X
ratio becomes — = —£2 =—( Ho )=—
Mr  2m(2R)3 8 \2mR3 8

(a)

T = NBiA =100 x 0.2 X 2 X (0.08 x 0.1)

= 032N Xxm
Direction can be found by Fleming’s left hand rule
(b)
Here, v = 3 X 10°ms~1,
B=2x10"*wb m2=2x107"T

2
R =6cm =6 X 10‘2m.Aquv=%or%

=107%2%x98=10"7 x =i =494

radius R carrying current [ is B

Substituting the given values, we get

1_ 3 x 107 = 0.25 x 1012C/k
m 2x10%x6x10-2 /kg

=2.5x 10'C/kg

X 10
x —
5% 102
=6.28%x1075T

Initially for circular coil L = 2rrand M = 1 X rr?

_ ( L )2 iL?
= X R [ —
Lxm 2T 41
L

Finally for square coil M' =i X (4

@ |
—
i

«— |/ —>

Solving equation (i) and (ii) M’ = %

406 (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

407 (b)

RV
= igR and V' = lgR’ or i
, V3V 3 _ 5
Or R —VR—7x50x10 =15 x10°Q
Additional resistance
=15x%x10°-0.5 x 10° =10°Q
(d)
From Biot-Savart’s law, magnetic field due to
current carrying conductor is

%4

D <

Hoi .
= E; (sm (1)1 + sin (1)2)

Where, ¢, = 45° ¢, = 45°

T4 r

B_uo i(l 1)_u0i\/f

4mir

NG

Since, square consists of four sides, total magnetic
field is

B' =4B = — .y iv2 =
4mr HOH/_ mr
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2

5 molV2  pol.2v2
oL L

L
409 (b)

In the figure, the z-axis points out of the paper,
and the magnetic field is directed into the paper,
existing in the region between PQ and RS. The
particle moves in a circular path of radius r in the
magnetic field. It can just enter the region x > b
forr > (b —a)

V2mK _ 1 2mV

qB B | q

T6x10-9  _ 0s67m

=36.7cm

~10-3

1 \/2 X 9 x 10731 x 12000

(d)

R
Case-1x < >

Case—llg <x<R

fﬁ.d? = pol

|§|27Tx = Up [nxz -7 (5)2]]

2
ot (. K
|B|_2x<x 4

Case-lll x = R

fﬁ.d?’ = ol

R R\?
|B|2nx=u0 [nRz—n<§) ]]
Bl - M3,
|B] = 2x 2R
= _3#0]R2

|B] =5,
So

1B

412 (c)
Force, F = Bilsin©

1
=500 x 107* x 3 x (40 x 1072) x>

=3x1072N

413 (a)
The two conductors are attracting each other,
which means that currents flowing are parallel in
direction.

414 (a)
T = NBiAsin6
So the graph between 7 and 6 is a sinusoidal
graph
(d)
Magnetic meridian is a vertical N-S plane, the
earth’s magnetic field (By) lies in it. (For more
details see magnetism)
To obtain neutral point at the centre of coil,
magnetic field due to current (B) and By must
cancel each other. Hence plane of the coil and
magnetic meridian must be perpendicular to each
other as shown

Magnetic
meridian

Plane of
the coil

Magnetic field on the axis of conductor is zero
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417 (b)
The current through loop is anticlockwise. Hence,
magnetic field at the points within the loop is
perpendicular to paper outwards. As the magnetic
lines of force form a closed path and tangent to
line of force tells the direction of magnetic field at
that point. Hence, magnetic field at O is
perpendicular to paper inwards.
418 (a)
rn_n
L =n,2nr =n,2nrm, > nr =nynp = —=—
rn m

_ boni B _ Momai/2my

HoNzi/21;

B

Energy of proton = 2 MeV
=2x%x16x%x1071x 10
E=32x10"13]
Magnetic field (B) = 2.5 T
Mass of proton (m) = 1.6 X 10727 kg

Energy of proton, E = % mv?

()

Magnetic force on proton
F = B qusin90° = Bqv
Substituting the value of v from Eq. (i)

2E
F=Bq E

2x32x10"13
1.6 x 10727

=25X%X 1.6 X 10‘19j

=8x10712N
(b)

mv v B
= —_— = = = = —
T 4B e ev v B
Radius of electron’s orbit will be more, so proton’s
trajectory will be less curved.
421 (c)
B — HOINI’
length of the solenoid
41 x 1077 x N x 10

0.8 s
Since N turns are made from the winding wire so

length of the wire (L) = 2nr X N[2nr = length of
each turns]

where N = Total number of turns, | =

_4><104

=0.2= =N

04-

=>L=2rXx3%x1072%x =24%x103m

423 (d)
According to Fleming’s left hand rule, direction of
magnetic field at the centre O.
The force on the current carrying conductor is

F=idlxB
As angle between d! and B is zero
F=0
The straight with will not exert any force on the
circular loop.
424 (b)
On applying Fleming’s left hand rule
425 (c)
p_tol _to eV
2r  2r 2mr
_ 4mx 1077 x 1.6 x 1077 x 10°
~ 2m(2 % 0.4 x 10710)(0.4 x 10-10)
4 x 10-26+10+5 43 10-26+15 4 % 10~11

4 x10-11 4x10-11  4x10-11
= 1wb/m?

427 (b)
As magnetic moment < pole strength « area of
cross sectionand M xm « A4
My:My, :Mz=1:2:6

428 (a)

We have the relation
mv

> r=—r
eB
Given, m =9.1 x 10731 kg,e = 1.6 x 1079 C
r=05m,v=10°ms™?!
mv 9.1 x 10731 x 10°
re  05x1.6x10°1°
9.1x107%% 91
=08x100 g <10
=113x10"%°=113x107°]
429 (c)
Magnetic field due to both currents at each point
online CD being equal and opposite cancel while

at each point on line AB they are added up.
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Hence, magnetic induction in region I and IV will
be zero.

(b)
If a wire of length [ is bent in the form of a circle of

radius r then 2nr =1 =
l

TZE
I n?

r:%ZZn

s
2

_ Mo 20 _

4’ r

Magnetic field due to straight wire B;

2X2
1x1072
Mo 2ml pg 2m X2

274 r T 4m m/2
(©
Distance between two linear conductor = 6-2= 4
cm. Let the distance of the point on scale from
conductor carrying current i be x cm where
resultant magnetic field is zero. Then the distance
of this point from other conductor is (4 — x) cm.
As per question
mo 20 pe  2(3D)
4 ¥ X102 41 (4—x) X 102
Or 3x=4—x—x orx =1cm.
~ Location of pointonscale=2+4+1 =3 cm
mark.
(d)
poHo 2mNiR?

4r

(d)

For such a motion, magnetic force = centripetal

also magnetic field due to circular loop
B, 1

= =
B, 50

r3

force

muv?

quB =

2
o _(Ye) %

T Vp) Ve

Hence, the electron and proton will follow circular
paths but with different radii.

434 (d)
In a perpendicular magnetic field,
Magnetic force = centripetal force
2
ie, Bqv =

mv )
S5 r=—>=Sro«v
Br
(2v>2
v

2
T2 _ V3 .

o= v_12
=1, =4r

436 (b)
Radius of path

1 2MV ¢
_ = N
m BZR?

2V q 1

_cx_
m R?

B q
(d)

Perpendicular to O from PQ.

Or QR, a=rsinB/2

Magnetic field induction at O due to current

through PQ and QR is

B = j—;i [sin(90° — 6/2)+ sin90°] x 2

Mo [ Ko i (1+cos6/2)

T 2n sin9/2 sin9/2

(d)

The force acting on the loop PQRS due to current

iy through the long wire are acting in the plane of

loop. Due to which the torque on loop is zero.
440 (a)

0/2+1)=—-
(cosB/2+1) omT

Page | 104




1 As in uniform circular motion v = rw, so the

angular frequency of circular motion will be given
=4nx 1077 T by

Magnetic field of 1 A turn m™

. NI N vV
Field at centre B = 20— = Eo « =

v
2r 2r -

_v _aB . .
w=-=— [Using Eq. ()]

and hence the time period

(4mx 10-7) x 5 w qB

2% (5% 1072) x 10 X (30 X 41t x 1077) p o 2m_2mm

or V = 6 volt Given, B =3.534 x 107> T,
To nullify the horizontal component of magnetic q=16x10""Cm=91x10""kg T =?
field of earth, plane of the coil should be normal to ..
) . From Eq. (ii), we get
magnetic meridian.
2x3.14x9.1x1073!

T 3534x 105 x 1.6 x 10-1°
= 1lus

441 (b) =1%x107%s
Suppose, the length of wire is L.
When, wire formed in circular loop then radius of
loop, (c)
_ 1 (1 = 21r) A man carrying suitable instruments will measure
2mn both electric and magnetic fields when the passes
Magnet dipole, M; = iA by a stationary electron. If can be solved by
— i = i X (i)z . ﬁ assuming the instruments to be at rest and the
2m 4T electron to be moving with velocity VV in opposite
When, wire formed in square loop then the side of direction to that of man, due to which there will
loop, be magnetic field as well as electric field
444 (d)
As the currents are in opposite directions, the
magnetic field induction due to current in each
wire will add up at 0. The direction of magnetic
field is perpendicular to X — Y plane and is
directed inward ie, along negative Z-axis.
442 (d) )
The force F, and Fy, are the forces applied by

For perpendicular magnetic field magnetic force

is provided by the force so wires Q and R respectively on the wire P as

shown in figure. Their resultant force F is best
shown by C

P
Fa ®a

Fr

®
446 (c)
According to Fleming’s left hand rule, the
direction of magnetic field is towards the east
447 (c)
For each half pole strength m becomes half
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M = m X 21becomes half and volume V = a X 21
also becomes half therefore,l = W /V, remains
constant.

(a)

Force acting on a charged particle moving with
velocity ¥ subjected to magnetic field Bis given
by

F= q(¥ x E) or, F = quBsin@

(i) When 8 = 0°,F = quBsin0° = 0

(i) When 8 = 90°, F = qusin90° = quB

(iii) When 8 = 180°,F = quB sin 180° = 0

This implies force acting on a charged particle is
non-zero, when angle between v and B can have
any value other than zero and 180°

449 (a)

2i

_ Mo 21 o
(10x10-2) '

B=——210"°=10""7x
4T r
=54

450 (c)

When a charged particle is projected into a region
of magnetic field such that magnetic field is
perpendicular to the velocity vector of charged
particles then charged particles will follow
circular path.
(b)
F=1072% =
a
[repulsive]
()
In a magnetic field, perpendicular to velocity of
particle

mv?
- = Bqg./2m E,v

1
= mv?
2

mv =,/2mE,v

For same value of £}, and B.

2X5X%X5

1077 x =10"°N

mv
or r=— andkE, =
Bq

J2ZmEgv

SO, T =
Bq

If the solenoid is of infinite length and the point is
well inside the solenoid, B;;, = poni.

454 (b)

The coil of a moving coil galvanometer is wound
over a metal frame in order to provide
electromagnetic damping by which the
galvanometer becomes dead beat.

455 (c)

Total magnetic field induction at O is

Ho i
=04+—+0+ =
2Tr 2nr

_2x1077x2x10
N 0.02

456 (b)

2t ¢gB
WwW=—=—>=>wx°
T m

457 (c)

459

462

_ Mo 2mNi
CAmT r
1077 x 2% 3.14 X N x 10

=3.14x 1073 =
(10 x 1072)

=50
()
_mv
=B
(a)
i=50k; g = 20k, where k is the figure of metit of
galvanometer; S = i;G /(i — ig);

_ 20kG
So, 12= (50k—20k)

On solving we get G = 18(Q).

(c)
M=2000x15%x10"*x2=6x10"1

7, m q 2
X __a 1P _ -z

1b rnp du

4
1

r X=—=

1
T=MBSin3O=O.6X5><10_2><E

T=15%x10"2Nm
(b)

i=—=100x%e

Uo 2mi p, 2m X 100e
Bcentre ZE TZE "
_ Ho X200 x 1.6 x 107"

— -17
4x08 =107 4

(c)
Direction of magnetic field (B;, By, B3 and B,) at
origin due to wires 1, 2, 3 and 4 are shown in the
following figure

2i

Bi=B,=B, =B, = Z—;.; = B. So net magnetic

field at origin O
Bret =+ (By + B3)? + (B, + By)?

=\(2B)? + (2B)2 = 2V/2B

1
i 2

e
----- i)/

Page | 106




In this case |i| = |§,{| and both forces are

opposite to each other
465 (a)

to(21)

B, =
2 2R

Bpet = ,’Blz _|'BZ2

uo(l)\/—_
()
2i 2x1
B=10"7x—=10"x

\/_uol

=2x107'T

()
Magnetic field at P is B, perpendicular to OP in
the direction shown in figure

Magnetic field at A

The resultant magnetic field at the centre
|B4| = |Bg]
So, magnetic field become is zero.
(a)
Magnetic field due to one side of the square at
centre O
Uo 2isin45° Uo 2v2i
1 == 1 = .
4 a/2 4T a
Hence magnetic field at centre due to all sides

221
B = 4Bl_ﬂo(na )

Magnetic field due to n turns

Uo2V2ni  po2N2ni  \2ugyni
Byer =nB = = = ( a

¢ ma w(20)
So,B =Bsinfi—Bcosfj = 21)

— Kol
Here B = 5 ()

mTr
. x — . 2
sin@ = Xand cosf = - M = inr

wol 1, (©)
T ()’l —Xxj)= —y as The induction due to AB and CD will be zero.

Hence the whole induction will be due to the

~B=

. s i
semicircular part BC.B = ’;Lr

474 (c)
Since, the magnetic field, due to current through
wire CD at various locations on wire AB is not
uniform, Therefore, the wire AB, carrying current
i; is subjected to variable magnetic field. Due to
which, neither the force nor the torque on the wire
AB will be zero. As a result of which the wire AB
will have both translation and rotational motion.

475 (b)

r= 2mqEg, _ |2myEg,
Bq, Bq;
_Mmiqz
Or E —L2ZF
ko = mz 41 k1

=—><—><50keV=100keV
m  q

The magnetic force near side ad is
Y

a |

Oleap>| y
- _ ﬂ -~
Fy=Bo[1+%|k
The magnetic force on wire ab and cd is equal 476 (c)
and opposite. The magnetic field near side be is
ap + l]

l

The netforceontheloop=F =F, =F;

. l+aq, . ao
= llBo( l )— lBol [1+T]

(a)
Magnetic field a B

Suppose length of each wire is l. Asgyqre = (—

lZ

16

F)2=B()|:1+
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[\* 2
Acircle = mri=m (%) = E

~ Magnetic moment
M =iA

quuare _ Asquare

Mcircle Acircle

_?/16 n
S 12/4m 4
478 (a)
Ast = MB sine,% = MB cos®. It will be

maximum, when 6 = 0°
479 (c)
_ Mo 2141
" 4
When current in both the wires is doubled, then
_ Ho 2(2i; X 2iy)
" 4 a

=10"3N

F' =4x1073N

(0

U = —MB cos 0 ; where 6 = Angle between
normal to the plane of the coil and direction of

magnetic field

(b)

Magnetic field at the centre due to one side

- N~
-

2isin@
By = Bo 2527 wherer = acosf
4 r
2isin@
SoBy =0 =222 =

4m’ acos®
Hence net magnetic field
Hol n
Bpet =N X —tan—
net 2ra n

O-l
L T =0,
G v

S ue i(dIxP)
df = 2. — <
41 r3

§=§1+§2
o
|Bl| - |BZ| - 4R

B| = /Bf+B§

=1 _ Hot Hol
1Bl =R V2= 2\2R
485 (b)
F = quB sin 0; Independent of mass
486 (b)
Here, area of circular orbit of electron, 4 = nr

current due to motion of electron
e e ev

Tt 2nr/v) 2nr
~ Magnetic moment=1i A = % X mr?
_evr
2
(d)
Force on SR and PQ are equal but opposite so
their net will be zero.
Force between two parallel conductors carrying
currents I; and I,
Ho 115!
P
Where r = distance between two parallel
conductors
1077 x 2 x 20 % 20 X 15 x 1072
2x1072

2.
)

Fps =
=6x10"*N
1077 x 2% 20 x 20 X 15 x 1072
12 x 1072

FQR =
=1x10"*N

Fhet = Fps — For

=6Xx107*—1x107*=5x10"*N

(@)

If we take a small strip of dr at distance r from

centre, then number of turns in this strip would
be,

N )d
b—a "

an = (
Magnetic field due to this element at the centre of
the coil will be

_Mo(@N)I  poNI dr
- 2r  2b-a)r

r=b woNI b
B= j aB = 2 In(-)
r—a 2(b—a) \a

dB

489 (b)
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Let r be the radius of the coil and n be the number
of turns formed. Then

1
orr = —
2nn

Maximum torque, Ty, = B niA = Bninr?
=Bnim X —— lzznz = 8t
Torque will be maximum ifn =1
Bil?
Am

l=2nrn

®
amn

* Tmax —

(@)
Here, Magnetic field, B = 1.2mT = 1.2 X 1073T
Mass of the proton, m, = 1.67 x 10~*"kg

Speed of the proton enters a uniform magnetic
field perpendicular to its velocity, it follows a

circular path and whose radius is given by
R myv .
=— .. @
5 (0
2
Centripetal acceleration of the protonis a, = %
2
v

_ _ vqB

= @ = m—p [Using (i)]

_ (3%x107ms™1) x (1.6 x 1071°C) x (1.2 X 107

(1.67 x 10~27kg)
= 3.45 X 10%?ms2
(a)
The magnetic needle will be deflected towards
south if initially the direction of force on the
needle due to current carrying conductor is
towards west. It will be so if the direction of the
current is vertically upwards and the wire is held
vertically upwards (according to Fleming’s left
hand rule).

(a)
eE =evB >v =

E=1Vcm

100
v=——=50ms
2

(0

When two parallel conductors are carrying

current / and 2/ in same direction, then magnetic

field at the midpoint is

Here, 1=100 Vm LB =2T

-1

i 21

When current 2/ is switched off then magnetic

field due to conductor carrying current ] is B =
Kol
2nr

(b)

B at the centre of a coil carrying a current, i is

Beoir = % [upward]

B due to wire B e = 5—7‘; [downward]

Giveni = 84;r =10 x 10™%m
Uo _

— =10""7

4T

Magnetic field at centre C,

BC = Beou + szre
(upward) +

&_&_&%,gumm
2r 2nr 2r T p

4T x 1077 x 8 1

T 2% 10x 102 (1 N 3.14) upward

_ 4x314x 1077 x 8 X 2.14

 2x10x1072x3.14
=3.424x 1075

[downward]

upward

(d)

Bgr,
KE = qry

Bq

&v=—
>v2nm

1
2
=51

MeV
497 (c)
M; =1%i, and

498 (c)
Tmax = NiAB = 1 X i X (mr?)

L
X B [27rr—L >r=—

2T
LA\2
—) B=
Zn)

L*iB

Tmax=nl< 47_[

500 (a)

A moving charge gains energy in electric field only

because in magnetic field energy remains
constant
501 (a)
F = MB,sinf
F=(.nr?).Bsinf
F, LB, F LB
F, LB, 2F L.B
502 (b)
F = quBsinf = 1.6 x 1071° x 2.5 x 2.5
x 107 sin 30°

=1, =2]
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1
F=16x10"1x6.25 % 107 x 5= 5x 10712N

503 (d)
Magnetic lines of forces from closed loops.
505

. 2Br
or i = ;
Ho
1/2
Also,A= mr? orr= (é)
T,
Magnetic moment, M = {4 = Zuﬂ A
0

2BA <A)1/2 2 BA3/?
= — X =

Mo — \T Mort/2

(d)

The resistance of arm PQRS is 3 times the
resistance of arm PS. If resistance of arm PS = r,
then resistance of arm PQRS = 3 r.

Q N ’
S 2
\ /
N /
N, /

iz[
LAy
P ’/ Y .
i h i

Potential difference across P and S =i; r =i, X
3r
Magnetic field induction at O due to current
through arm PS is, B; = Z—Z% [sin45° +
sin 45°] acting perpendicular to the loop
upwards.
May field due to PQ and RS are equal and
opposite. Therefore natural each other magnetic
field due to QR.
2 = E'% [sin 45° + sin 45°]
Perpendicular to the loop in downwards.
~ Resultant magnetic field at centre B= §1 +
B, =0
507 (a)
potol L poto, 0 foew
2r 2w A4nr
1077 x1.6x 1079 x w

=14 = 05 x 109
14%05x10~° 7
> = —

16x10-26 16
70

35

= — X 1017 = —x 107 = 4.4 x 10”rad/sec
16 8

(9

Correct answer is option (c), because induced

electric field lines (produced by change in

X 1026—9

magnetic field) and magnetic field lines form
closed loops.

@

F = q(¥ x B);if v||B,then F = 0

(d)

1
B < —
T

Hence, graph will be a rectangular hyperbola.

(b)
When two infinitely long parallel conductors
carrying current I; and I, are placed a distance r
apart, then force on the unit length of a conductor
due to the other conductor is given by
Ho 201
F=—.
im  r
The force is attractive, if current in two
conductors is in same direction; and repulsive, if
currents are in opposite directions.
(d)
T=NiAB x A
For given periphery circle has maximum area.
513 (b)
Sensitivity = #
514 (a)
o _Mp e
Ta My  qp
1 2 1
=—X—-—=—
4 1 2
515 (b)
M=iA=i><1TR2alsoi=Z—:=>M=%QwR2
516 (c)
The time period of electron moving in a circular
orbit
circumference of cirular path  2mr
B speed v

And equivalent current due to electron flow
e e ev

T (2mr /v) ~ 2mr
Magnetic field at centre of circle

I
=“i—“°ev=>roc\/E
B
(9

2r  4mr2
Force of attraction on the arm SP of loop due to
conductor will be stronger than the force of
repulsion on arm QR of the loop. Due to which the
loop will move towards the conductor.
518 (d)
F=Bil=(02%x10"%)x30x1
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=6 x 10™* east to west.
()
Because 7, = BINA =t x B
(9
Here, magnetic moment due to loop 1
M; =4,
= imrf
=7xm(0.20)2 =0.287
Similarly magnetic moment due to loop 2
M, = iA, = inr}?
=7xm(0.30)2=0.631
Net magnetic moment
=M; — M,
=0.63m—0.28 T = 61.1 Am?
()
Kinetic energy of the ions,
1 q*B?R?

—mv? =

2 2m
For a particle, the charge is two times that of the

proton but mass is 4 times that of the proton
Therefore, compared to proton’ kinetic energy, for
the same conditions in the cyclotron, energy of
alpha particle is E
(b)
Here,dl = dx = 1 cm = 10~ ?m;

i =10Am, r =0.5m

Xj) =
1077 x 10 x 10~25in90° .
- (0.5)2
=4 x1078kT.
(d)
F = q(¥ x B) = 1071 (108} x 0.50)
=5x107*(j x1) = 5x 1074N(=k)

524 (b)

quB = mrw? = mr4an?/T? or T « \/m.As mass
of proton is higher than that of electron so Tp >
T,.

525 (b)

In moving coil galvanometer i « 6

526 (c)

Since, the proton is entering the magnetic field at
some angle other than 90° its path is helix.
Component velocity of proto along X-axis,

v, = 1c0s60°=2x10°x1/2=10°ms?!

_}
B
)
X
Due to component velocity v,, the radius of the

helix described is given by the relation
mv 1.67x10727x10°
=—F=——"————=01m.
qB ~ 1.6 x10719x0.104

2nr 21Xx0.1 -
Now,T ="— = =2n %X 107 7s.

Uy 106
(b)
Initially F; = mg + IaB (downwards)
When the direction of current is reversed
F, = mg — laB (downward) = AF = 2/aB
(b)
F =ilBsin® =3 x 0.40 X (500 x 10™%) x sin30°
=3 x1072N
(o)

Uo

i
By =4XxX—X
0 4 (a/2)

[sin 45° + sin 45°]

Magnetic field inside the cylindrical conductor
__ Wo 2ir
Bip = ﬁ'?
of observation point from axis of cylinder)
Magnetic field out side the cylinder at a distance
_ Mo 21

, . .
r' from it’s axis B, = —.
out 4 !

R
10 (R — Z) (R+4R)
= = 2 = Bout
Bout R
-3

(R = Radius of cylinder, r = distance

(b)

Magnetic field inside the solenoid B;,, = poni

(d)
Magnetic field at O due to PR

B, = Y& 23 15in 30° + sin 30°]
41T r
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Itis directed outside the paper. Magnetic field at O,
due to PQR,
wo (i/3)

X s T [sin 30° + sin 30°]

It is directed inside the paper.
Resultant magnetic field at O,
B=B;—B, =0
534 (c)
B2q?r?

_ 2mE
> or r= By

So, r < \/E/B
T 2F 2
= = — X - |=
12 E 9

B
3B

2 2
T, = 67‘12 aR.

()

mv? v

= quB. For proton R, = ZmpP

qB

2mgE

and for deuteron R; =

qB
Ry my
=2 = —=\/§:Rd=\/§Rp
Ry my
(b)

F=Bil=2x12x05=12N
(b)
When field is parallel to the direction of motion of
charge, magnetic force on it is zero
()
B at ends of solenoid is %ni
()
Magnetic dipole moment of current loop is
M =NiA=10%0.5 x2x107* =1073 Am?
Magnetic field the solenoid carrying current
B= pyni =4rx1077 x 1072 x 3
=127 x 1074 T
~ Torque, T = MBsin®
=1073 X 127 x 10~* x sin 90°
=127 X 1077 Nm

536

537

538

539

540 (a)
Direction of field can be found using Fleming's left

hand rule and r « %

(a)

According to Ampere’s circuital law

3€§ dl = polenclosed = Hol24 — 14] = g

Since currents 24 and 14 are in the opposite
direction
()

Mo 2mi

4w R

2e  2x1.6x1071°
Where =

i==
2

.B_uoi_u0x1.6 x 10719

Tt 2x0.8

= o x10719T

(b)

_1e

" 2m

_leL_eL

=1.6x 10719 A

L
L

u
(c)

mv 6 x 107
"TYB T17x 1011 x 1.5 x 10-2
(a)

Fromt = MB sin, M =

4.5 x 1072
~ 0.25sin30°
(o)

1
Kiax = Emv2 andry =

=235cm

T
B sin®

=0.36]T1

mv BT
W =92
qb

1 (qBr0>2 q?B?r¢
_m =
2 m 2m

= Kmax =

(a)
Magnetic field at the centre of current carrying
coil is given by

Mo 2mNi

T4m 7

N
=2 B «x—
r

By Ny n
By Ny
In second condition, a loop having two turns is

"

prepared from the same wire.
So,N; =N
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549 (b)
Force on moving electron in perpendicular
magnetic field
= —e|V x B
Force on moving proton in perpendicular
magnetic field

Cyclotron frequency
v

- 2nr

()

Thus, cyclotron frequency does not depend upon
the speed of the charged particle.
(d)
Magnetic field at mid-point due to wire AB
_ Mol
17 2mR
Magnetic field at mid-point due to wire CD
Hol

27 2mR
Resultant of Magnetic field B = B; + B,
_ Bl ol
~ 2mR  2mR
_ ol
"~ TR

mv
r="12)
Bq

(0
Force on wire, F = Bil sin90° = Bil. It acts
perpendicular to the magnetic field as well as the
length of wire. The acceleration in the wire
F Bil
T
554 (d)
N = 100 turns, areatr? = 2 X 107%m?,i = 54
In north-south, torque = 0.3 Nm =14
When plane is in east-west direction, torque =
04Nm=r1,
HoNi
B= 2r
M =NiA=100x5%2x107% =10
T, = MBsin6; t, = MBcos#@

~ 1% + 15 = (MB)?
- (0.09 + 0.16) = 102 B2

0.25 0.5
= B=—=0.05T

2=____ >
100 10

555 (a)

Radius of circular path r, = TaZa

mp Vp

And 1, = prs

According to question

Ta > Ty

Mg Vg mp Uy
qB qB

Or MV, > Myvy

556 (a)
i T[
p=t!l_ 5y To,
2TT 2w T

= 10*u, metre
557 (a)
Magnetic field inside the hollow metallic cylinder

- I 1
B;, = 0, and magnetic field outside it B,,; « -

(0
.S pXx25 i
® T G+S 25+25 9
(a)
Since, the magnetic field does not perform any
work, therefore, whatever has been gain in kinetic
energy it is only because of the work done by
electric field. Applying work-energy theorem,
W = AE

1

qE, =Emvz—0

,25
orv = [Z2%
m

The given curved wire can be treated as a straight
wire as shown

x 3cm x
Force acting on the wire AC,F = Bil =2 X 2 X
3x 1072

= 12 X 1072N along y-axis

. . F 12x1072
So acceleration of wire = — =

_ 2
m~ 10x10~3 12m/s
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I
B=4|t0

4m (1)

(sin45° + sin 45°)

562 (c)
Neon molecule is diatomic, so it’s net magnetic
moment is zero

(d)
_ My 2mni Ho
Y7 4
By (1402)7
So, 2= (1+%)
Fractional decrease in the magnetic field will be

B
1——2)
B,

2mnir?

and B, = . —(rz TRy

_Bl_BZ_<

564 (b)
22
M = Nid =20 X —(4x 107%)?3 = 0.34 —m?

565 (a)
If the solenoid is of infinite length and the point
taken is inside the solenoid, then
Bin = poni
100

10 x 1072
=6.28x107*T

=4t x 1077 x x 0.5

566 (b)
1

E=Emv2 or /2E/m;
mv m
=—./2E/m

r=—=
Bq Bq
or ro« Vm;

V2Em
Or r =——
Bq
As, m, <mp; 50,7, <71p
Therefore, trajectory of proton is less curved
567 (d)

Given, linear momentum of electron = linear

momentum of proton.

or MeVe = My

The radius of circular path is
mv

r=—
qB

For an electron the radius of circular path is
meve

T, =

e qB

For a proton the radius of circular path is
MpVp

g = =—A;
2000 1000
New range, V = 8V + 2V = 10V
|4 10

k=4 "% = /1000
570 (d)

0F=CF=§m

_ Mo 1 . ° . °
= m WD [sin45° + sin45°] X 4

— Mo 160
am 2
When the frame is taken as circular of radius r,
then
2nr =4
Oor r=2/m

Im

N
S
.,

— 2000 = 80000

450\\ 0/’1 Ll m
F [ e

FEAN
ImA

/I : \s B
4 Im
2mi 2mi .
B =i _ Ho 2 _ Ho 2y
AT T 4T 2/m i
B 16

B \2n?

(9

Here,r =40 cm = 0.4 m

6 =0° (an axial line)
V=24x10"%]/A—m; M =?

AsV = HoMcosd

4T 12
24%x107°% = 10-7M>< L
' a (0.4)2

M = 38.4 Am?

572 (d)
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Holy
21X

Magnetic field at point P due to iy, B; =

upward perpendicular to plane paper. Therefore,
magnetic force on element P

L p ¥
de

Fp = Bjiydx = % dx, along x-axis
Magnetic field at point Q due to i,

B, = 2‘7’; downward perpendicular to plane of

paper.
Foy = Byiydx = % dx, along (+) x-axis
So, wire i, will be anticlockwise.
(d)
ni ni

p = Mot HoMtla

2r 21y

10x0.20 10x0.3071 5

— Moo %020 2x040] 2t

574 (c)

7 =NBiA =100x0.5%x1x 400 x 10~*
=2N—-m

575 (c)

The wire are in parallel and ratio of their
resistances are 3 : 4 : 5, hence currents in wires
are in the ratio

e

Ul & | & W& g

: , 2iyi
Force between top and middle wire F; = Z—; : %
1

2(2)(3)k
=X " . Force between bottom and

) (e

T2

Ho

middle wire F, = e X . As the forces are

equal and oppositeso F; = F, = Ut

T2
(©
The point P is lying symmetrically w.r.t. the two
long straight current carrying conductors. The
magnetic field at P due to these current carrying
conductors are mutually perpendicular.

ok
2’ a
)
2 =5

2m a

Ho . .
B = |B?24+ B2 =_""_(i24i%1/2
w’ LB = (i1 +1i3)
(b)
Magnetic field  Beeptre = ‘;LTI

1

I =ne

Honte
“ Bcentre =
2r

= Bcentre
_4mx 1077 x 6.6 X 101% x 1.6 x 1071°

2% 0.53 X 10-10 =126T

(9
Magnetic field lies inside as well as outside the
solid current carrying conductor

(d)
E, = quBsing,ifv=0=>F, =0

(o)
. V2mE _ \J2myE,
Bq Bq
or E, =2£=3m)y50keV =100 keV
mq mq
(a)

my:my,=1:1

qi1iqz =1:2
ViV, =2:3

Radius of path of charged particle moving in
uniform magnetic field,

_mv
T—Bq

2-EE) <)
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T‘1!T'2=4-=3

584 (a)

586

587

589

590

591

The force per unit length between the two wires

2% poi?
- 2md

The force will be attractive as current directions
in both are same.
(b)
It is easy to understand the given problem, along
with the following figure
d = radius of path
_mv
=5

N x

1

i

h

Ix
'

X ,/>§ X
'

-

x>0 region
«— d —

(9

Here B = pyni

Where n is number of turns per unit length = %
(b)

Use Right hand palm rule or Maxwell’s Cork screw
rule

(0

Magnetic field induction at O due to current
through ACB is B, = Kol

4nr
It is acting perpendicular to the paper

downwards.
Magnetic field induction at O due to current

through ABD is B, = =¢ i@r-8)
4T r
It is acting perpendicular to paper upwards.
. Total magnetic field at O due to current loop is
B=B,—B, =X (2n-9)lg

AT T 4T T

_ Mol o
T 2nr (= 6)

(b)
F=Bil=>1x98=098xix1=>i=104

(@)

By Fleming’s left hand rule

(d)

Current sensitivityg; = NTBA
6 100x5x107*

= 7= 106 = 5rad/u amp

592 (c)

Magnetic field produced by wire is perpendicular
to the motion of electron and it is given by
Bzﬂ.ﬁ=10_7x2><5
4T a
Hence force on electron
F=quB=(16x10"1)x5x10° x 10~°
=8x 107 18N

= 10"°Wb/m?

593 (c)

Potential difference across C and D = 10 V. If x is
the resistance of ammeter, than
x+R=10/2=5 or R=5—-x<50Q

594 (b)

In perpendicular magnetic field

Magnetic force = centripetal force

2 mv

@T:q—B

quB =

Forproton q; =e,m; =m
For a-particle g, = 2e,m, = 4m

. mv  qB
—_— = X_

n @B myv

m 2e
im

595 (d)

Mo 2m
C4mor

_ 1077x 2m X i
or7x10 6=—_
5 %1072

i=056A

596 (b)

Ko,

If distance is same, field will be same [ B = ppm

2i

7]

(9

When magnetic field is perpendicular to motion of
charged particle, then

Centripetal force = magnetic force

_ mv?

ie, R = Bqv

or R=—
Bq

Further, time period of the motion
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It is independent of both R and v.
(0
Bev=mv?/r or Bx1/r;so,r, =1, B;/B,
=rB/(B/2)="2r
(a)
Magnetic field at the axis inside the solenoid
B = poni
Here,n = 10 turns cm~! = 1000 turns m™ 1, i =
5A
~B=4mx 1077 x 1000 X 5
=2nx1073T
(a)
Direction of currents in two parts is different, so
direction of magnetic fields due to these currents

ilRl = iZRZ = i112 = izlz

ores]

_ Mo i1ly _ Mo bly .7 _
AISOBl_aXT_ZandBZ_aXr_Z [ l—T@]

B, = E =
Hence, two field induction’s are equal but of
opposite direction. So, resultant magnetic
induction at the centre is zero and is independent
of 6

(b)

Along straight conductor carrying current [
passes through O, then by symmetry, all points of
the circular path are equivalent and hence the

magnitude of magnetic field should be same at
these points.

The circulation of magnetic field along the circle is

$B.dl = pol (using Ampere’s law)

604 (b)

According to the following figure, sin 8 = %

. q
~sinf = Bd |——
sin o

051 x 0.1 1.6 x 10719
= 0. X 0.
2x1.67 x 10727 x 500 x 103

! 0 =30
= - =
2

(d)
Less = L+ L cos45° + Lsin60°

=L+LX i +LX ﬁ
V2 2

2+V2+43
(=)
Force on each wire = [. L. B sin 8 [Because angle
between current element and magnetic field =
90°]
=1.L.B.sin90° = I.L.B.
(d)

Initially when wires carry currents in the same

direction as shown:
Magnetic field at mid point O due to wires 1 and 2
are respectively

- 2
Hence net magnetic field at O B = Z—; X =X

(i1 — i)
2
=10x107° =
4T x

If the direction of i, is reversed then

il
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Bl_——®

T x
and B, = & 212®

477.' X
S0 Bper = ‘(l1 + iz)

- Ho .
=40 x 107° —E—(11+12) (i)

1+12 4 iq 5

Dividing equation (ii) by (1) =@ =3

170,
607 (b)

Apply Fleming's left hand rule
609 (c)

Using Ampere’s circuital law the magnetic field at

any point inside the pipe is zero.

610 (a)
Bl =B3 =BS = 0

~ Net magnetlc field at O,

Uo 0O 1
Buee =By~ By + B = 522 (3

_ Spobi
"~ 24nr

3 2

(b)
According to question, resistance of wire ADC is
twice that of wire ABC. Hence current flowing

through ADC is half that of ABC, i.e. ,2—2 = % Also
1

l1+l2:l

. 2i , i
=>11=;and12=§

Magnetic field at centre O due to wire AB and BC
(partland 2) B; = B, = ﬂ 211 sin 45° 2sinds” o

Zo 2v2i, ®
s a
And magnetic field at centre O due to wires AD

and DC
Ho 2\/—12

[lepart3and4]B3—B4— — O]
Also iy = 2i,.S0 (B; = By) > (B3 =B,)
Hence net magnetic field at centre O
Bnet = (By + By) — (B3 + By)

2, i
Ho 2\/7><(§z)_ﬂ 22 (5) x 2
471' a 411' a
41 3a "~ 3ma
()

o G o G

i i
Sl=.g —; 8, = Z.g —; S0
i—ig i—ig

(9

Given, ig= i,G = Ry;
i =ni+i=Mn+1)i
ig G _ iR, _RO

T (m+1i—-i n

=2 X

[—ig
(9
Lorentz force F = q(v X B) or |F| = quB sin 6
F will be maximum when 6 = 90°
616 (d)
_mv_ mv
Bq " Be
617 (d)
The motion of proton is magnetic field will be
circular.
v=2mrf
=2x3.14%x50x 1072 x 10 x 10°
=3.14x 10" m/s
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Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 645

PHYSIGS ( QUESTION BANK )
4. MOVING CHARGES AND MAGNETISM

Assertion - Reasoning Type

This section contain(s) 0 questions numbered 1 to 0. Each question contains STATEMENT 1(Assertion) and
STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1

b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1

c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

Statement 1:

Statement 2:

Statement 1:

Statement 2:

A current I flows along the length of an infinitely long straight and thin walled pipe. Then
the magnetic field at any point inside the pipe is zero

fﬁ.df:uoz

The ion cannot move with a speed beyond a certain limit in a cyclotron

As velocity increases time taken by ion increases
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Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

The magnetic field produced by a current carrying solenoid is independent of its length

and cross-sectional area
The magnetic field inside the solenoid is uniform

A charged particle moves perpendicular to a magnetic field. Its KE remains constant, but

momentum change.
Force acts on the moving charged particles in the magnetic field

Cyclotron is a device which is used to accelerate the positive ion

Cyclotron frequency depends upon the velocity

Magnetic field interact with a moving change and not with a stationary charge

A moving charge produces a magnetic field

A current carrying conductor produces only an electric field

Electrons in motion give rise to an electric field.

An electron and a proton enters a magnetic field with equal velocities, then, the force
experienced by the proton will be more than electron
The mass of proton is 1837 times more than electron

Cyclotron does not accelerate electron

Mass of the electron is very small

The sensitivity of a moving coil galvanometer is increased by placing a suitable magnetic

material as a core inside the coil
Soft iron has a high magnetic permeability and cannot be easily magnetized or
demagnetized

If an electron is not deflected while passing through a certain region of space, then only

possibility is that there is no magnetic region

Force a directly proportional to the magnetic field applied

The ammeter is low resistance galvanometer.
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Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

The ammeter is used to measure lower current than galvanometer.

When radius of circular loop carrying current is doubled, its magnetic moment becomes

four times.
Magnetic moment depends on area of the loop.

Torque on the coil is the maximum, when coil is suspended in a radial magnetic field

The torque tends to rotate the coil on its own axis

If an electron, while coming vertically from outerspace, enter the earth’s magnetic field, it
is deflected towards west
Electron has negative charge

Out of galvanometer, ammeter and voltmeter, resistance of ammeter is lowest and
resistance of voltmeter is higher.
An ammeter is connected in series and a voltmeter is connected in parallel, in a circuit.

If a charged particle is moving in a circular path in a perpendicular magnetic field, the
momentum of the particle is not changing
Velocity of the particle in not changing in the magnetic field

A force of 1 kg-wt acts on 1 m long wire carrying 10 A current held at 90° to a magnetic
field of 0.98 T.
F = Bilsin6

Magnetic Resonance Imaging (MRI) is a useful diagnostic tool for producing images of
various parts of human body
Protons of various tissues of the human body play a role in MRI

Torque on the coil is the maximum, when coil is suspended in a radial magnetic field

The torque tend to rotate the coil on its own axis

The resistance of an ammeter is R. The shunt required to increase its range four fold is
R/3
Shunt has to be used to increase the range.
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Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

A proton enters a strong magnetic field along the field direction. Its path and velocity do
not change.
In this situation, field exerts no force on the proton.

The coil is bound over the metallic frame in moving coil galvanometer

The metallic frame help in making steady deflection without any oscillation

Free electrons always keep on moving in a conductor, even then no magnetic force acts
on them in magnetic field unless a current is passed through it
The average velocity of free electrons is zero

We cannot accelerate neutrons by a cyclotron.

Neutrons are too heavy.

When two long parallel wires, hanging freely are connected in series to a battery, they
come closer to each other.
Wires carrying current in opposite direction repel each other.

A circular loop carrying current lies in XY plane with its center at origin having a
magnetic flux in negative Z-axis
Magnetic flux direction is independent of the direction of current in the conductor
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Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 645

PHYSIGS ( QUESTION BANK )
4. MOVING CHARGES AND MAGNETISM

: ANSWERKEY :

1) a
5) c
9) a

a

2) 3)
6) 7)

b 4 bl17) d 18) a 19) b 200 b
d 8) d|21) b 22) a 23) a 24) a
d 12) d|25) ¢ 26) d 27) ¢

b 16) b
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Session : 2025-26
Total Questions : 645

AS PER NEW NTA SYLLABUS

PHYSIGS ( QUESTION BANK )
4. MOVING CHARGES AND MAGNETISM

: HINTS AND SOLUTIONS :

2

(0
Time taken is independent of velocity and radius
of path. However, maximum velocity will be given

BR . . ,
by vpax = qT where R is radius of Dee’s

(b)
The magnetic field due to solenoid having n
number of turns/metre and carrying current [ is

3000000000000000300000

NI
B = MOZ (cosa —cos f3)

It is obvious that magnetic field is independent of
length and area.

Also, magnetic field is uniform inside the solenoid

(b)

The charged particle would move along a circle.
Magnitude of velocity remains constant, but its
direction goes on changing. That is why KE=

1 . — -
Emv2 remains constant but p = m v goes on

changing. Reason is true, but does not explain the
assertion.

()

Cyclotron is utilized to accelerate the positive ion.
I Be

Cyclotron frequency is given by v = py— It means

cyclotron frequency doesn’t depend upon

velocity. Therefore, assertion is true and reason is
false

()
A moving change experience a force in magnetic
field. It is because of interaction of two magnetic

fields, one which is produced due to the motion of
charge and other in which charge is moving

(d)

The assertion is wrong. A current carrying
conductor has free electrons in motion. They give
rise to a magnetic field. Electros in motion in
space produces both electric and magnetic fields.
Thus, Reason is true.

(d)

The force experienced by a charge particle in a
magnetic field is given by, F + q(# x B) which is
independent of mass. As g, v and B are same for
both the electron and proton, both will experience
same force

(a)

Cyclotron is suitable for accelerating heavy
particles like protons, a-particles etc, and not for
electrons because of low mass. Because electrons
acquire very high velocities very near to velocity
of light, appreciable variation in their mass occurs

)

C¢=BINA=>¢=<¥)I

Using iron core, value of magnetic field increases.
So deflection increases for same current. Hence
sensitivity increases. So Statement 1 is true.
Statement 2 is false as we know soft iron can be
easily magnetized or demagnetized

(d)

In this case we can not be sure about the absence
of the magnetic field because if the electron is
moving parallel to the direction of magnetic field,
the angle between velocity and applied magnetic
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field is zero (F = 0). Then also electron passes
without deflection. Also F = evBsinf = F « B

(d)

Assertion is true ad Reason is false.

(a)
Magnetic dipole moment of the current loop =
Ampere turns X Area of the coil

(b)
The torque on the coil in a magnetic field is given
by t = nIBAcos 8

For radial field, the coil is set with its plane
parallel to the direction of the magnetic field B,
then 6 = 0°and cos8 = 1 = Torque =

nIBA (1) = nIBA [maximum]

(b)

We know that the direction of the earth’s
magnetic field is towards north and the velocity of
electron is vertically downward. Applying
Fleming’s left hand rule, the direction of force is
towards west. Therefore, an electron coming from
outer space will be deflected towards west

(b)

The assertion is true, the reason is also true but
not a correct explanation of Assertion. In a
voltmeter, a high resistance is connected in series
with a galvanometer. That is why resistance of
voltmeter is the highest. In an ammeter, a low
resistance is connected in parallel with a
galvanometer. That is why resistance of ammeter
is lowest.

(d)

When a charged particle is moving in a circular
path in a magnetic field, the magnitude of velocity
does not change but direction of velocity changes
every moment. Hence velocity is changing, so
momentum (mv) is also changing

()
F=Bilsin6=098x10x1sin90°=98N=1
kg-wt.

Both the assertion and reason are true and reason
is correct explanation of the assertion.

(b)

MRI uses resonance of magnetic field due to spin
of hydrogen nucleus with external magnetic field

(b)
The torque on the coil in a magnetic field is given
by t = nIBAcos#

For radial field, the coil is set with its plane
parallel to the direction of the magnetic field B,
then

6 =0°and cos0° =1
Torque = nIBA(1)
=n/BA [maximum]

(b)
_ igxR _R

4igxig 3

(@)
From F = B qvsin® = B qusin0° = 0.

Both the assertion and reason are true and latter
is correct explanation of the former.

(a)

Due to metallic frame the deflection is only due to
current in a coil and magnetic field, not due to
vibration in the strings starts oscillating, presence
of metallic frame in the field makes these
oscillations damped

(a)

In the absence of the electric current, the free
electrons in a conductor are in a state of random
motion, like molecules in a gas. Their average
velocity is zero, i. e., they do not have any net
velocity in a direction. As a result, there is no net
magnetic force on the free electrons in the
magnetic field. On passing the current, the free
electrons acquire drift velocity in a definite
direction, hence magnetic force acts on them,
unless the field has no perpendicular component

(©

Neutrons are neutral particles carrying no charge.
That is why they cannot be accelerated in a
cyclotron. Thus, the assertion is true, but the
reason is not true.

26 (d)
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Two linear parallel conductors carrying currents

in opposite directions repel each other. The
Reason is true because parallel wires will get
apart on account of repulsion.

(3]
The direction of magnetic field due to current
carrying conductor can be found by applying right

hand thumb rule or right hand palm rule. When
electric current is passed through a circular
conductor, the magnetic field lines near the center
of the conductor are almost straight lines.
Magnetic flux direction is determined only by the
direction of current
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PHYSIGS ( QUESTION BANK )
4 MOVING CHARGES AND MAGNETISM

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, g, 1, s) in columns II.

1. Two wires each carrying a steady current I are shown in four configurations in Column I. Some of the
resulting effects are described in Column II. Match the statements in Column I with the statements in
Column II

Column-] Column- II

(A) Point P is situated midway between the wires (p) The magnetic fields (B) at P due to the
currents in the wires are in the same direction

(B) Point P is situated at the midpoint of the line  (q) The magnetic fields (B) at P due to the
joining the centers of the circular wires, which currents in the wires are in opposite
have same radii directions

-

[

Point P is situated at the midpoint of the two  (r) There is no magnetic field at P
loops

Point P is situated at the common center of the (s) The wires repel each other
wires
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