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The magnetic field due to a straight current carrying conductor of infinite
length at a perpendicular distance a is equal to ________.

1

Relation between S.I. unit and C.G.S unit magnetic field is ________. 1

According to ampere circuital law, the line integral of the magnetic field 
 around any closed path enclosing current I, is equal to _______.B⃗ 

1

Force on a charge q moving in a magnetic field B with velocity v at angle
θ is equal to ___________.

1

Force on a current carrying conductor in a magnetic field is ________. 1

The magnetic field of a straight solenoid carrying current I and having n
turns per unit length is ______.

1

Deflection produced in a galvanometer when a unit current flows through
it is known as _________.

1

A moving coil galvanometer can be converted into voltmeter by
connecting a large resistance R in ________ with it.

1

Maximum torque acts on a current carrying coil when it is suspended in
magnetic field such that its plane is _________ to magnetic field.

1

An ammeter ________ is resistance galvanometer. 1

Assertion (A) : Voltmeter is connected in parallel with the circuit.

Reason (R) : Resistance of a voltmeter is very large.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false
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Assertion (A) : Magnetic field lines can be entirely confined within the
core of a toroid, but not within a straight solenoid.

Reason (R) : The magnetic field inside the solenoid is uniform.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : An ammeter is connected in series in the circuit.

Reason (R) : An ammeter is a high resistance galvanometer

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : There is a spark in the switch when the switch is closed
.

Reason (R) : Current flowing in the conductor produces magnetic field.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : The magnetic field intensity at the centre of a circular
coil carrying current changes, if the current through the coil is doubled.

Reason (R) : The magnetic field intensity is dependent on current in
conductor.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : When a charged particle moves perpendicular to
magnetic field then its kinetic energy and momentum gets affected.

Reason (R) : Force changes velocity of charged particle.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false
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Assertion (A) : In electric circuits, wires carrying currents in opposite
directions are often twisted together.

Reason (R) : If the wire are not twisted together, the combination of the
wires forms a current loop. The magnetic field generated by the loop might
affect adjacent circuits or components.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : When two long parallel wires, hanging freely are
connected in parallel to a battery, they come closer to each other.

Reason (R) : Wires carrying current in opposite direction repel each other.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : When the observation point lies along the length of the
current element, magnetic field is zero.

Reason (R): Magnetic field close to current element is zero.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : A solenoid tends to expand, when a current passes
through it.

Reason (R) : Two straight parallel metallic wires carrying current in same
direction repel each other.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : In a conductor, free electrons keep on moving but no
magnetic force acts on a conductor in a magnetic field.

Reason (R) : Force on free electron due to magnetic field always acts
perpendicular to its direction of motion.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false
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Assertion (A) : When force is zero, the charged particle follows linear
path.

Reason (R) : A charged particle enters in a uniform magnetic field, whose
velocity makes an angle  with magnetic field will cover a linear path.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

θ

1

Assertion (A) : When current is represented by a straight line, the
magnetic field will be circular.

Reason (R) : According to Fleming's left hand rule, direction of force is
parallel to the magnetic field

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : An electron and proton enters a magnetic field with
equal velocities, then, the force experienced by proton will be more than
electron.

Reason (R) : The mass of proton is 1999 times more than the mass of
electron.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : Magnetic field is useful in producing parallel beam of
charged particle.

Reason (R) : Magnetic field inhibits the motion of charged particle moving
across it

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false
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Assertion (A) : When a magnetic dipole is placed in a non uniform
magnetic field, only a torque acts on the dipole.

Reason (R) : Force would act on dipole if magnetic field is uniform.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : Magnetic moment is measured in joule/tesla or amp m .

Reason (R) : Joule/tesla is equivalent to amp m 

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

2
2

1

Assertion (A) : The kinetic energy of a charged particle moving in a
uniform magnetic field does not change.

Reason (R) : In a uniform magnetic field no force acts on the charge
particle.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : A charged particle moving in a uniform magnetic field
penetrates a layer of lead and there by loses half of its kinetic energy. The
radius of curvature of its path is now reduced to half of its initial value.

Reason (R) : Kinetic energy is inversely proportional to radius of
curvature.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false

1

Assertion (A) : A charge, whether stationary or in motion produces a
magnetic field around it.

Reason (R) : Moving charges produce only electric field in the surrounding
space.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) A is true but R is false

(d) A is false and R is also false
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Various methods can be used to measure the mass of an atom. One
possibility is through the use of a mass spectrometer. The basic feature of
a Banbridge mass spectrometer is illustrated in figure. A particle carrying
a charge +q is first sent through a velocity selector and comes out with
velocity v = E/B.

The applied electric and magnetic fields satisfy the relation E = vB so that
the trajectory of the particle is a straight line. Upon entering a region
where a second magnetic field   pointing into the page has been applied,
the particle will move in a circular path with radius r and eventually strike
the photographic plate.


(i) In mass spectrometer, the ions are sorted out in which of the following
ways?
(a) By accelerating them through electric field
(b) By accelerating them through magnetic field
(c) By accelerating them through electric and
magnetic field
(d) By applying a high voltage
(ii) Radius of particle in second magnetic field B  is

(iii) Which of the following will trace a circular trajectory wit largest
radius?
(a)
Proton

(b) -
particle

(c)
Electron

(d) A particle with charge twice and mass thrice
that of electron

(iv) Mass of the particle in terms q, B  B,r and E is
 
(v) The particle comes out of velocity selector along a straight line, because
(a) electric force is less than magnetic
force

(b) electric force is greater than
magnetic force

(c) electric and magnetic force balance
each other (d) can't say.

B⃗ 
0

o
 (a)  2mv

qE0
 (b)  mv

qE0
 (c)  mv

qB0
 (d) 

2m vE0

qB0

α

o,

 (b) 
q BrB0

E
 (c) 

qBr

EB0
 (d) 

qBrE

B0
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Ampere's law gives a method to calculate the magnetic field due to given
current distribution. According to it, the circulation   of the
resultant magnetic field along a closed plane curve is equal to   times the
total current crossing the area bounded by the closed curve provided the
electric field inside the loop remains constant. Ampere's law is more useful
under certain symmetrical conditions. Consider one such case of a long
Straight wire with circular cross-section (radius R) carrying current I
uniformly distributed across this cross-section.


(i) The magnetic field at a radial distance r from the centre of the wire in
the region r > R, is

(ii) The magnetic field at a distance r in the region r < R is

(iii) A long straight wire of a circular cross section (radius a) carries a
steady current I and the current I is uniformly distributed across this
cross-section. Which of the following plots represents the variation of
magnitude of magnetic field B with distance r from the centre of the wire?


(iv) A long straight wire of radius R carries a steady current I. The current
is uniformly distributed across its cross-section. The ratio of magnetic field
at R/2 and 2R is

(b) 2 (d) 1
(v) A direct current I flows along the length of an infinitely long straight
thin walled pipe, then the magnetic field is
(a) uniform throughout the pipe
but not zero (b) zero only along the axis of the pipe

(c) zero at any point inside the
pipe

(d) maximum at the centre and minimum
at the edges.

∮ ⋅ dB⃗  l ⃗ 

μ0

 (a) 
Iμ0

2πr
 (b) 

Iμ0

2πR
 (c) 

Iμ0 R2

2πr
 (d) 

Iμ0 r2

2πR

 (a) 
Iμ0

2r
 (b) 

Iμ0 r2

2πR2
 (c) 

Iμ0

2πr
 (d) 

Irμ0

2πR2

 (a)  1
2

 (c)  1
4
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The path of a charged particle in magnetic field depends upon angle
between velocity and magnetic field.If velocity   is at angle   to 

 component of velocity parallel to magnetic field   remains
constant and component of velocity perpendicular to magnetic field 

 is responsible for circular motion, thus the charge particle moves
in a helical path.


The plane of the circle is perpendicular to the magnetic field and the axis
of the helix is parallel to the magnetic field. The charged particle. moves
along helical path touching the line parallel to the magnetic field passing
through the starting point after each rotation.

Radius of circular path is  


Hence the resultant path of the charged particle will be a helix, with its
axis along the direction of   as shown in figure.

(i) When a positively charged particle enters into a uniform magnetic field
with uniform velocity, its trajectory can be (i) a straight line (ii) a circle (iii)
a helix.
(a) (i) only (b) (i) or (ii)
(c) (i) or (iii) (d) anyone of (i), (ii) and (iii)
(ii) Two charged particles A and B having the same charge, mass and
speed enter into a magnetic field in such a way that the initial path of A
makes an angle of 30° and that of B makes an angle of 90° with the field.
Then the trajectory of
(a) B will have smaller radius of curvature than
that of A
(b) both will have the same curvature
(c) A will have smaller radius of curvature than
that of B
(d) both will move along the direction of their
original velocities.
(iii) An electron having momentum 2.4 x 10 kg m/ s enters a region of
uniform magnetic field of 0.15 T. The field vector makes an angle of 30°
with the initial velocity vector of the electron. The radius of the helical path
of the electron in the field shall be
(a) 2 mm (b) 1 mm (d) 0.5 mm
(iv) The magnetic field in a certain region of space is given by 

 T. A proton is shot into the field with velocity 
 The proton follows a helical path in the field.

The distance moved by proton in the x-direction during the period of one
revolution in the yz-plane will be

(Mass of proton = 1.67 x 10 kg)
(a) 0.053 m (b) 0.136 m (c) 0.157 m (d) 0.236 m

v ⃗  θ

B⃗  (v cos θ)

(v sin θ)

r = mv sin θ

1 Bvq

B⃗ 

-23

 (c)   mm3√
2

= 8.35 ×B⃗  10−2 î

= (2 × + 4 × ) m/sv ⃗  105 î 105 ĵ

-27
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(v) The frequency of revolution of the particle is
 (a)  m

qB  (b)  ⋅
qB

2πm
 (c)  2πR

v cos θ
 (d)  2πR

v sin θ

An electron with speed V < <  c moves in a circle ofradius r  in a
uniform magnetic field. This electron is able to traverse a circular path as
magnetic field is perpendicular to the velocity of the electron. A force acts
on the particle perpendicular to both  and . This force continuously
deflects the particle sideways without  changing its speed and the particle
will move along a circle perpendicular to the field. The time required for
one revolution of the electron is T  .


(i) If the speed of the electron is now doubled to 2v .The radius of the circle
will change to

(ii) If v  = 2v  then the time required for one revolution of the electron will
change to

(iii) A charged particles is projected in a magnetic field 
 The acceleration of the particle is found to be 

. Find the value of x.
(a) 4 m S (b) -4 m s (c) -2 m s (d) 2 m s
(iv) If the given electron has a velocity not perpendicular to B, then
trajectory of the electron is
(a) straight line (b) circular (c) helical (d) zig-zag
(v) If this electron of charge (e) is moving parallel to uniform magnetic field
with constant velocity v, the force acting on the electron is
(a) Bev (d) zero

o  o

v ⃗ 0 B⃗ 

o

o

 (a) 4r0  (b) 2r0  (c) r0  (d)  /2r0

o o

 (a) 4T0  (b) 2T0  (c) T0  (d)  /2T0

= (2 + 4 ) ×  TB⃗  î ĵ 102

= (x + 2 )ma⃗  î ĵ s−2

-2 -2 -2 -2

 (b)  Be
v

 (c)  B

ev
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A magnetic field can be produced by moving, charges or electric
currents. The basic equation governing the magnetic field due to a current
distribution is the Biot-Savart law.

Finding the magnetic field resulting from a current distribution involves
the vector product, and is inherently a calculas problem when the distance
from the current to the field point is continuously changing.

According to this law, the magnetic field at a point due to a current
element oflength   carrying current I, at a distance r from the element is 



Biot -Savart law has certain similarities as well as difference with
Coloumbs law for electrostatic field e.g., there is an angle dependence in
Biot-Savart law which is not present in electrostatic case.

(i) The direction of magnetic field   due to a current element   at a
point of distance   from it, when a current I passes through a long
conductor is in the direction

(ii) The magnetic field due to a current in a straight wire segment of length
L at a point on its perpendicular bisector at a distance r (r > >  L)

(iii) Two long straight wires are set parallel to each other. Each carries a
current i in the same direction and the separation between them is 2r. The
intensity of the magnetic field midway t between them is


(c) zero
(iv) A long straight wire carries a current along the z-axis for any two
points in the x - y plane. Which of the following is always false?
(a) The magnetic fields are equal
(b) The directions of the magnetic fields are the
same
(c) The magnitudes ofthe magnetic fields are
equal
(d) The field at one point is opposite to that at
the other point
(v) Biot-Savart law can be expressed alternatively as
(a) Coulomb's Law (b) Ampere's circuital law
(c) Ohm's Law (d) Gauss's Law

dl ⃗ 

dB =
μ0

4π

I(d × )l ⃗  r ⃗ 

r3

dB⃗  Idl ⃗ 

r ⃗ 

 (a) of position vector   of the point r ⃗   (b) of current element dl ⃗ 

 (c) perpendicular to both d  and l ⃗  r ⃗   (d) perpendicular to d  only l ⃗ 

 (a) decreases as   . 1
r

 (b) decreases as   . 1
r2

 (c) decreases as   . 1
r3  (d) approaches a finite limit as r → ∞

 (a)  i/rμ0  (b) 4 i/rμ0

 (d)  i/4rμ0
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A charged particle moving in a magnetic field experiences a force that is
proportional to the strength of the magnetic field, the component of the
velocity that is perpendicular to the magnetic field and the charge of the
particle.

This force is given by   where q is the electric charge of the
particle, v is the instantaneous velocity of the particle, and B is the
magnetic field (in tesla).

The direction of force is determined by the rules of cross product of two
vectors

Force is perpendicular to both velocity and magnetic field. Its direction is
same as   if q is positive and opposite of   if q is negative

The force is always perpendicular to both the velocity of the particle and
the magnetic field that created it. Because the magnetic force is always
perpendicular to the motion, the magnetic field can do no work on an
isolated charge. It can only do work indirectly, via the electric field
generated by a changing magnetic field.


(I) When a magnetic field is applied on a stationary electron, it
(a) remains stationary
(b) spins about its own axis
(c) moves in the direction of the field
(d) moves perpendicular to the direction of the
field.
(ii) A proton is projected with a uniform velocity v along the axis of a
current carrying solenoid, then
(a) the proton will be accelerated along the axis
(b) the proton path will be circular about the
axis
(c) the proton moves along helical path
(d) the proton will continue to move with
velocity v along the axis.
(iii) A charged particle experiences magnetic force in the presence of
magnetic field. Which of the following statement is correct?
(a) The particle is stationary and magnetic field
is perpendicular.
(b) The particle is moving and magnetic field is
perpendicular to the velocity
(c) The particle is stationary and magnetic field
is parallel
(d) The particle is moving and magnetic field is
parallel to velocity
(iv) A charge q moves with a velocity 2 ms  along x-axis in a uniform
magnetic field   then charge will experience a force
(a) in z-y
plane

(b) along -
yaxis

(c) along +z
axis

(d) along -z
axis

(v) Moving charge will produce

= q( × )F ⃗  v ⃗  B⃗ 

×v ⃗  B⃗  ×v ⃗  B⃗ 

-1

= ( + 2 + 3 )TB⃗  î ĵ k̂
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*****************************************

(a) electric field only (b) magnetic field
only

(c) both electric and
magnetic field (d) none ofthese.

B =
Iμ0

2πa

1

1 T = 10  G4 1

μ I0
1

F = Bqv sin θ 1

F = Bll sin θ 1

B = μ nI0
1

current sensitivity
1

series
1

parallel
1

low
1

(a): A voltmeter is always connected in parallel. This has a large resistance.
1

(b): Magnetic field lines can be entirely confined to the core of a toroid because
toroid has no ends. It can confine the field within its core. A straight solenoid has two
ends. If the entire flux were confined between these ends, the flux throughout the
cross-section at each end would be non-zero.

1

(c): An ammeter is a low resistance galvanometer. It is used to measure the current
in amperes. To measure the current of a circuit, the ammeter is connected in series
in the circuit so that the current to be measured must pass through it. Since, the
resistance of ammeter is low, so its inclusion in series in the circuit does not change
the resistance and hence the main current in the circuit.

1

 (b)  Both A and R are true but R is NOT the correct explanation of A
1
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(a): The magnetic field at the centre of circular coil is given by


So if current through coil is doubled then magnetic field is  

The magnetic field also get doubled. The magnetic field is directly proportional to
the current in conductor

B =
μ0

4π
2πnI
a

= 2BB′

1

(d): When a charged particle moves perpendicular to magnetic field, it experiences
a force which changes the direction of motion of the particle without changing the
magnitude of velocity of the

particle. Hence kinetic energy remains constant but momentum of electron changes.

1

(a): If the wires are twisted together, they can be modelled as a single wire carrying
current in the opposite directions. In this model,no magnetic field is induced in the
wires which does not affect adjacent circuits.

1

(b): The wires are parallel to each other but the direction of current in it is in same
direction so they attract each other. If the current in the wires is in opposite direction
then wires repel each other. When the currents are in opposite directions, the
magnetic forces are reversed and the wires repels each other


1

(c): Since   where   is angle between the direction of the flow of current
and the line joining

the elementary portion to the observation point which is zero in this case, so the
magnetic field is also zero (because   is equal to zero).

dB ∝ sin θ θ

sin θ

1

(d) : When current flows through a solenoid, the currents in the various turns of the
solenoid are parallel and in the same direction. Since the currents flowing through
parallel wires· in the same direction lead to force of attraction between them, the
turns of the solenoid will also attract each other and as a result.she solenoid tends
to contract

1

(c): In a conductor, the average velocity of electrons is zero. Hence no current flows
through the conductor. Hence, no force acts on this conductor

1

(c): When charged particle enters the uniform field they makes angle   with the
field. Then its path is decided by combined effect of two component of velocity.

 parallel to the field. Due to the parallel

field the charge will follow a linear path and due to the perpendicular component 

 of the field will be circular. This results in a helical path whose axis is
parallel to the parallel component of the field

θ

v cos θ

(v sin θ)

1
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(c): When current is straight, it means the current is passing through a straight
conductor, the magnetic field produced due to current through a straight conductor
is in the form of concentric circular magnetic lines of force whose centres lie on the
linear conductor and are in a plane perpendicular to the plane of linear conductor. It
means the magnetic field is circular.

1

(d): The force experienced by a charge particle in a magnetic field is given by




which is independent of mass. As q, v and B are same for both the electron and
proton, hence both will experience same force.

= q( × )F ⃗  v ⃗  B⃗ 

1

(a)  Both A and R are true and R is the correct explanation of A.
1

(d): In a non-uniform magnetic field, a torque and a net force both act on the dipole.
If magnetic field is uniform, net force on dipole would be zero.

1

(a): Magnetic. moment  





= = =
 joule 

 tesla 
W

B

W

F/qv

= =Wqv

F

[ ][AT][ ]ML2  T−2 LT−1

[ ]MLT−2

= = ampAL2 m2

1

(c): When a charged particle is moving in a uniform magnetic field, it experiences a
force in a direction perpendicular to its direction of motion. Due to which the speed
of the charged particle remains unchanged and hence its kinetic energy remains
same 

1

(d): The radius of curvature of a charged particle I.n a magnetic. fiteld IiSgI.ven by, 



 when kinetic energy is halved, the radius is reduced to   times

its initial value.

r = =mv
qB

2mK⋅E√

qB

 i.e. r ∝ K.E
− −−−√ ( )1

2√

1

(d): A charge, whether stationary or in motion, produces an electric field around it.
If it is in motion, then in addition to the electric field, it also produces a magnetic
field, because moving charges produce magnetic field in the surrounding space.

1
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(i) (c): In mass spectrometer, the ions are sorted out by accelerating them through
electric and magnetic field.

(ii) (c): As  


(iii) (b): As radius  

 r will be maximum for   - particle.


(iv) (b) : Here,  


As  

(v) (c): From the relation v = E/B, it is clear electric and magnetic force balance each
other.

= qv ∴ r =mv2

r
B0

mv
qB0

r ∝ m
q

∴ α

r =  or m =mv
qB0

rqB0

v

v = , ∴ m =E
B

q BrB0

E

5

(i) (a) :Magnetic field due to a long current carrying wire at r




(ii) (d): Let I' be the current in region r < R

Then,  


So, magnetic. field  


(iii) (a): Magnetic field due to a long straight wire of radius a carrying current I at a
point distant r from the centre of the wire is given as follows










The variation of magnetic field B with distance r from the centre of wire is shown in
the figure.

(iv) (d): Let the magnetic fields due to a long straight wire of radius R carrying a
steady current I at a distance r from the centre of the wire are





and  

So, the magnetic field at  


and at  


 Their corresponding ratio is  


(v) (c)

B =
μ0

2π
I
r

= π ( )  or  =I ′ I

πR2
r2 I ′ Ir2

R2

B = = =
μ0I

′

2πr

Iμ0 r2

2π rR2

Irμ0

2πR2

B =  for  r < a
Irμ0

2πa2

B =  for r = a
Iμ0

2πa

B =  for r > a
Iμ0

2πr

= ( For r < R)B1
Irμ0

2πR2

= ( For r > R)B2
Iμ0

2πR

r =  is  = ( ) =R

2
B1

Iμ0

2πR2

R

2

Iμ0

4πR

r = 2R is  = =B2
Iμ0

2π(2R)

Iμ0

4πR

∴ = = 1B1

B2

( I/4πR)μ0

( I/4πR)μ0

5
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(i) (d)

(ii) (a): Using  


 for the same values of m, v, q and B




(iii) (d): The radius of the helical path of the electron in the uniform magnetic field is







(iv) (c): Here  




Pitch of the helix (i.e., the linear distance moved along the magnetic field in one
rotation) is given by

Pitch of the helix  





(v) (b): Period of revolution 





qvB sin θ = mv2

r

r ∝ 1
sin θ

∴ = = 2 or  = 2  or  <rA
rB

sin 90∘

sin 30∘ rA rB rB rA

r = = =mv⊥

eB

mv sin θ

eB

(2.4×  kg m/s)×sin10−23 30∘

(1.6× C)×0.15 T10−19

= 5 ×  m = 0.5 ×  m = 0.5 mm10−4 10−3

= 8.35 ×  TB⃗  10−2 î

= 2 × + 4 ×  m/s,m = 1.67 ×  kgv ⃗  105 î 105 ĵ 10−27

=
2πmv∥

qB

= = 0.157 m2×3.14×1.67× ×2×10−27 105

1.6× ×8.35×10−19 10−2

T = ⇒ T = ⇒ T =2πR
v sin θ

2π( )mv sin θ

qB

v sin θ

2πm
qB

∴  Frequency, v = =1
T

qB

2πm

5

(i) (b): As  


(ii) (c): As,  


Thus, it remains same as it is in dependent of velocity

(iii) (b): As  

Hence,  









(iv) (c): If the charged particle has a velocity not perpendicular to   then
component of velocity along   remains unchanged as the motion along the 

 will not be affected by  .

Then, the motion of the particle in a plane perpendicular to   is as before circular
one. Thereby, producing helical motion.

(v) (d): The force on electron  

As the electron is moving parallel to B

So,

= ⇒ = = 2r0
mv

qB
r′ m(2 )v0

qB
r0

T = 2πm
qB

F ⊥ B

a ⊥ B

∴ ⋅ = 0a⃗  B⃗ 

⇒ (x + 2 ) ⋅ (2 + 4 ) = 0î ĵ î ĵ

2x + 8 = 0 ⇒ x = −4 m s−2

,B⃗ 

B⃗ 

B⃗  B⃗ 

B⃗ 

F = qvB sin θ

θ = ⇒ qvB sin = 00∘ 0∘

5
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(i) (c): According to Biot -Savart's law, the magnetic induction due to a current
element is given by




This is perpendicular to both  

(ii) (b): From Biot-savart's law, 


(iii) (c):  

(iv) (a)

(v) (b): Biot-Savart law can be expressed alternatively as Ampere circuital law.

d =B⃗  μ0

4π
Id ×l ⃗  r ⃗ 

r3

d  and l ⃗  r ⃗ 
dB =  i.e. dB ∝

μ0

4π
Idl

r2

1
r2

B = ⋅ − ⋅ = 0
μ0

2π
i
r

μ0

2π
i
r

5

(i) (a): For stationary electron, 

 Force on the electron is  


(ii) (d): Force on the proton  

Since,   is parallel to  


Hence proton will continue to move with velocity v along the axis of solenoid.

(iii) (b): Magnetic force on the charged particle q is 




where   is the angle between  

Out of the given cases, only in case (b) it will experience the force while in other
cases it will experience no force

(iv) (a) :  




(v) (c): When an electric charge is moving both electric and magnetic fields are
produced, whereas a static charge produces only electric field.

= 0v ⃗ 

∴ = −e( × ) = 0F ⃗ 
m v ⃗  B⃗ 

= e( × )F ⃗ 
B v ⃗  B⃗ 

v ⃗  B⃗ 

∴ ≐ 0F ⃗ 
B

= q( × ) or  = qvB sin θF ⃗ 
m v ⃗  B⃗  Fm

θ  and v ⃗  B⃗ 

= q( × )F ⃗  v ⃗  B⃗ 

= q[(2 × ( + 2 + 3 )] = (4q) − (6q)î î ĵ k̂ k̂ ĵ

5
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