
PHYSICS

BOOKS - HC VERMA

MAGNETIC FIELD

Example

1. A proton is projected with a speed of

 horizontally from est to west. A

uniform magnetic �eld

3X106ms− 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7hcdHWKQaNza


 T exists in the

vertically upward direction(a) �nd the force on

the proton just after it is projected. (b) what is

the acceleration produced?

Watch Video Solution

→
B ofstren > h2.0X10− 3

2. A particle having a charge of  and a

mass of 10mg is projected in a uniform

magnetic �eld of 25m T with a speed of

. If the velocity is perpendicular to the

magnetic �eld , how long will it take for the

100μC

10ms− 1

https://dl.doubtnut.com/l/_7hcdHWKQaNza
https://dl.doubtnut.com/l/_MNXx5DGSqqrV


particle to come back to its original position

for the �rst time after being projected.

Watch Video Solution

3. �gure shows a triangular loop PQR carrying

a current i. The triangle is equilateral with

edge-length l. A uniform magnetic �eld B

exists in a direction parallel to PQ. Find the

forces acting on the three wirs PQ, QR and RP

https://dl.doubtnut.com/l/_MNXx5DGSqqrV
https://dl.doubtnut.com/l/_lGFiCrlWuFIF


separately. 

Watch Video Solution

4. A current of 10.0 nA is established in a

circular loop of radius 5.0 cm. �nd the

magnetic dipole moment of the current loop. :

The magnetic dipole moment is .→
μ =

→
i A

https://dl.doubtnut.com/l/_lGFiCrlWuFIF
https://dl.doubtnut.com/l/_m4qwdRjfg4RW


Watch Video Solution

5. A wire placed along north-south direction

carries a current of 10 A from south to north.

Find the magnetic �eld due to a 1 cm piece of

wire at a point 200cm north-east from the

piece.

Watch Video Solution

https://dl.doubtnut.com/l/_m4qwdRjfg4RW
https://dl.doubtnut.com/l/_InS1C0mBq5mv


6. The two long, straight wires carrying electric

currents of 10A each in opposite directions.

The separation between the wires is 5.0 cm.

Find the magnetic �eld at a point P midway

between the wires.

Watch Video Solution

7. Two long, straight wires, each carrying an

electric current of 5.0 A, are kept parallel to

each other at a separation of 2.5 cm. Find the

https://dl.doubtnut.com/l/_fcV8dY0QfS7t
https://dl.doubtnut.com/l/_ei8NBSu0FLXT


magnitude of the magnetic force experienced

by 10 cm of a wire.

Watch Video Solution

8. A circular coil of radius

. If the coil

has 25 turns , �nd the magnetic �eld .What is

the value of M ?

Watch Video Solution

1 ⋅ 5cmcarriesacurrentof1 ⋅ 5A

https://dl.doubtnut.com/l/_ei8NBSu0FLXT
https://dl.doubtnut.com/l/_upZdFz2r5StV


Worked Out Examples

9. A long solenoid is formed by winding 20

turns . What current is necessary to

produce a magnetic �eld of 20 mT inside the

solenoid?

Watch Video Solution

cm− 1

1. A charge of  moves with a speed of 

 along the positive x-axis. A

2.0μC

2.0X106ms− 1

https://dl.doubtnut.com/l/_agW8NBLZGf9C
https://dl.doubtnut.com/l/_A4al0IlVnmV8


magnetic �eld  of strength

 exists in space. Find the

magnetic force acting on the charge

Watch Video Solution

→
B

(0.20
→
J + 0.40

→
k )T

2. A wire is bent in the form of an equilateral

triangle PQR of side 10 cm and carries a

current of 5.0 A. It is placed in a magnetic �eld

B of magnitude 2.0 T directed perpendicularly

to the plane of the loop. Find the forces on

the three sides of the triangle.

https://dl.doubtnut.com/l/_A4al0IlVnmV8
https://dl.doubtnut.com/l/_VCs3ch90hzbb


Watch Video Solution

3. Figure shows two metallic plates A and B

placed parallel to each other at a seperation d.

A uniform electric �eld E exists between the

plates in the direction from plate B to plate A.

Find the potential di�erence between the

plates. 

Watch Video Solution

https://dl.doubtnut.com/l/_VCs3ch90hzbb
https://dl.doubtnut.com/l/_5xbWlEZ6yuYY


4. A proton, a deuteron and -particle, whose

kinetic energies are same, enter

perpendicularly a uniform magnetic �eld.

Compare the radii of their circular paths.

Watch Video Solution

α

5. Singly charged magnesium (A=24) ions are

accelerated to kinetic energy  and are

projected perpendicularly into a magnetic �eld

2keV

https://dl.doubtnut.com/l/_5xbWlEZ6yuYY
https://dl.doubtnut.com/l/_l5mbrZh3x2wW
https://dl.doubtnut.com/l/_qegxmxSbmGLZ


B of magnitude 0.6 T. (a) Find the radius of the

circle formed by the ions. (b) If there are also

singly charged ions of the isotope

magnesium.26, what would be the radius for

these particles?

Watch Video Solution

6. A particle having a charge  and mass 

 moves along a circle of radius 5.0 cm

under the action of a magnetic �eld B = 1.0 T.

When the particle is at a point P, a uniform

20μC

20μg

https://dl.doubtnut.com/l/_qegxmxSbmGLZ
https://dl.doubtnut.com/l/_Mrl5ho7uyX0U


electric �eld is switched on and it is found that

the particle continues on the tangent through

P with a uniform velocity. Find the electric �eld.

Watch Video Solution

7. A particle of mass  kg and

charge  C moves at a speed of 

. It enters a region of uniform

magnetic �eld at a point E, as shown in The

�eld has a strength of 1.0 T. (a) The magnetic

�eld is directed into the plane of the paper.

m = 1.6X10− 27

q = 1.6X10− 19

1.0X107ms− 7

https://dl.doubtnut.com/l/_Mrl5ho7uyX0U
https://dl.doubtnut.com/l/_A6JbeaCC7yaM


The particle leaves the region of the �led at

the point F. Find the distance EF and the angle

theta. (b) If the �eld is coming out of the

paper, �nd the time spent by the particle in

the regio the magnetic feld after entering it at

. E

https://dl.doubtnut.com/l/_A6JbeaCC7yaM


Watch Video Solution

8. A beam of protons with a velocity of

 enters a uniform magnetic �eld

of 0.3 T. The velocity makes an angle of 

with the magnetic �eld. Find the radius of the

helical path taken by the proton beam.

Watch Video Solution

4X105ms− 1

60∘

9. A rectangular coil of size 3.0 cm X4.0 cm and

having 100 turns, is pivoted about the z-axis as

https://dl.doubtnut.com/l/_A6JbeaCC7yaM
https://dl.doubtnut.com/l/_03pCIUL1aybj
https://dl.doubtnut.com/l/_971uE5ZVLwhS


shown in �gure the colil carries an electric

current of 2.0 A and a magnetic �eld of 1.0 T is

present along the y-axis. Find the torque

acting on the coil if the side in the x-y plane

makes an angle  with the x - axis. 

Watch Video Solution

θ = 37∘

https://dl.doubtnut.com/l/_971uE5ZVLwhS
https://dl.doubtnut.com/l/_VzmoXgcyRuUV


10. An electron moves with a constant speed v

along a circle of radius r.(a) �nd the equivalent

current through a point on its path.(b) Find

the magnetic moment of the circulating

electron.(c ) Find the ratio of the magnetic

moment to the angular momentum of the

electron.

Watch Video Solution

11. An electron is released from the origin at a

place where a uniform electric �eld E and a

https://dl.doubtnut.com/l/_VzmoXgcyRuUV
https://dl.doubtnut.com/l/_xY1CQIsgqU5n


uniform magnetic �eld B exist along the

negative y-axis and the nagative z-axis

respectively. Find the displacement of the

electron along the y-axis when its

velocitybecomes perpendicular to the electric

feld for the �rst time. 

Watch Video Solution

https://dl.doubtnut.com/l/_xY1CQIsgqU5n
https://dl.doubtnut.com/l/_KfO6S5EsLeM2


12. Two long wires a and b, carrying equal

currents of 10*0A, are placed parallel to each

other with a separation of 4*00 cm between

them as shown in �gure. Find the magnetic

�eld B at each of the points P,Q and R. 

Watch Video Solution

13. Two parallel wires P and Q placed at a

separation 

 carry electric currents  and d = 6cm i1 = 5A

https://dl.doubtnut.com/l/_KfO6S5EsLeM2
https://dl.doubtnut.com/l/_hCGIUfnnKfqs


 in  opposite directions as shown in

�gure. Find the point on the line PQ where the

resultant magnetic �eld ` 

is zero. 

Watch Video Solution

i2 = 2A

14. Two long, straight wires a and b are  m

apart, 

perpendicular to the plane of the paper as

shown in �gure 

2 ⋅ 0

https://dl.doubtnut.com/l/_hCGIUfnnKfqs
https://dl.doubtnut.com/l/_7JGvZTgh69wm


. The wire a carries a current of  directed

into the plane of the �gure,The magnetic �eld

at the 

point P at a distance of 10/11 m from the wire

b is zero. 

Find (a) the magnitude and direction of the

current in b, 

(b) the magnitude of the magnetic �eld B at

the point s 

9 ⋅ 6A

https://dl.doubtnut.com/l/_7JGvZTgh69wm


and (c) the force per unit length on the wire b`.

Watch Video Solution

https://dl.doubtnut.com/l/_7JGvZTgh69wm


15. A current of  exists in a square loop

of edge . Find the magnetic �eld B at

the centre of the square loop.

Watch Video Solution

2 ⋅ 00A

10 ⋅ 0cm

16. Figure shows a square loop made from a

uniform 

wire. Find the magnetic �eld at the centre of

the square 

if a battery is connected between the points A

https://dl.doubtnut.com/l/_LTEJEWZit713
https://dl.doubtnut.com/l/_TAMHTdk0I2l5


and C. 

Watch Video Solution

17. Two long wires, carrying currents

 are placed perpendicular to eachi1 and i2,

https://dl.doubtnut.com/l/_TAMHTdk0I2l5
https://dl.doubtnut.com/l/_zZMm63d0io23


other in such a way that they just avoid a

contact. Find the magnetic force on a small

length dl of the second wire situated at a

distance l from the �rst wire. (�gure) 

Watch Video Solution

https://dl.doubtnut.com/l/_zZMm63d0io23


18. Figure shows a part of an electric circuit.

ABCD is a rectangular loop made of uniform

wire. The length AD= BC = 1 cm. The sides AB

and DC are long as compared to the other two

sides. Find the magnetic force per unit length

acting on the wire DC due to the wire AB if the

ammeter reads 10A. 

Watch Video Solution

https://dl.doubtnut.com/l/_ty95uPRSfjN8


19. Figure shows a current loop having two

circular arcs joined by two radial lines. Find

the magnetic �eld B at the centre O. 

 

Watch Video Solution

20. Find the magnetic �eld at the point P in

�gure. The curved portion is a semicircle and

https://dl.doubtnut.com/l/_Y7aBfq0PEgwp
https://dl.doubtnut.com/l/_qguVqnetDbWY


the straight wires are long. 

Watch Video Solution

21. The magnetic �eld B due to a current-

carrying circular loop of radius 12cm at its

center is . Find the magnetic

�eld due to this loop at a point on the axis at

a distance of 5.0 cm from the centre.

0.50 × (10− 4)T

https://dl.doubtnut.com/l/_qguVqnetDbWY
https://dl.doubtnut.com/l/_n5BvhqUtoORu


Watch Video Solution

22. Consider a coaxial cable which consists of

an inner wire of radius a surrounded by an

outer shell of inner and outer radii b and c

respectively. The inner wire carries an electric

current `(i_0) and the outer shell carries an

equal current in opposite direction. Find the

magnetic �eld at a distance x from the axis

https://dl.doubtnut.com/l/_n5BvhqUtoORu
https://dl.doubtnut.com/l/_6apE3jQSwGIz


where b. 

Watch Video Solution

23. Figure shows a cross section of a large

metal. Sheet carrying an electric current along

its surface. The current in a strip of width dl is

Kdl where K is a constant. Find the magnetic

�eld at a point P at a distance x from the metal

https://dl.doubtnut.com/l/_6apE3jQSwGIz
https://dl.doubtnut.com/l/_3pDjyjCFQrWW


sheet. 

Watch Video Solution

24. Consider the situation described in the

previous example. A particle of mass m having

a charge q is placed at a distance d from the

metal sheet and is projected towards it. Find

the maximum velocity of projection for which

the particle does not hit the sheet.

https://dl.doubtnut.com/l/_3pDjyjCFQrWW
https://dl.doubtnut.com/l/_q2z8vz1ppOsB


Watch Video Solution

25. Three identical long solenoids P,Q and R

are connected to each other as shown in

�gure . If the magnetic �eld at the centre of P

is 2.0 T, what would be the �eld at the centre

of Q? Assume that the �eld due to any

solenoid is con�ned within the volume of that

solenoid only. 

Watch Video Solution

https://dl.doubtnut.com/l/_q2z8vz1ppOsB
https://dl.doubtnut.com/l/_R1owkx0H9lIk


26. A long , straight wire carries a current i. A

particle having a positive charge q and mass

m, kept at a distance x_0 from the wire is

projected towards it with a speed v. Find the

minimum separation between the wire and

the particle. 

Watch Video Solution

https://dl.doubtnut.com/l/_R1owkx0H9lIk
https://dl.doubtnut.com/l/_KP7HmDsghykf


Questions For Short Asnwer

1. Suppose a charged particle moves with a

velocity v near a wire carrying an electric

current. A magnetic force, therefore, acts on it.

If the same particle is seen form a frame

moving with velocity v in the same direction

the charge will be found at rest. Will the

magnetic force become zero in this frame?

Watch Video Solution

https://dl.doubtnut.com/l/_KP7HmDsghykf
https://dl.doubtnut.com/l/_3Y47vb5DUuZC


2. When a charged particle enters a uniform

magnetic �eld its kinetic energy

Watch Video Solution

3. Will a current loop placed in a magnetic �eld

always experience a zero force?

Watch Video Solution

https://dl.doubtnut.com/l/_6bC8lsVQkK5O
https://dl.doubtnut.com/l/_2BnelG1de2UD


4. The free electrons in conducting wire are in

constant thermal motion. If such a wire,

carrying no current, is placed in a magnetic

�eld, is there a magnetic force on each free

electron? Is there a magnetic force on the

wire?

Watch Video Solution

5. Assume that the magnetic �eld is uniform in

a cubical region and is zero outside. Can you

https://dl.doubtnut.com/l/_WSYFDRDcj7GO
https://dl.doubtnut.com/l/_eUK0VLJ7BljD


project a charged particle from outside into

the �eld so that the particle describes a

complete circle in the �eld?

Watch Video Solution

6. Is it possible for a current loop to stay

without rotating in a uniform magnetic �eld?

If yes, what should be the orientation of the

loop?

Watch Video Solution

https://dl.doubtnut.com/l/_eUK0VLJ7BljD
https://dl.doubtnut.com/l/_SteEF8cIFJzY
https://dl.doubtnut.com/l/_bM5ouvVTJfWy


7. The net charge in a current carrying wire is

zero. Them, why does a magnetic �eld exert a

force on it?

Watch Video Solution

8. The torque on a current loop is zero if the

angle between the positive normal and the

magnetic �eld is either  or . In

which of the two orientations, the equilibrim

is stable?

Watch Video Solution

θ = 0 θ = 180∘

https://dl.doubtnut.com/l/_bM5ouvVTJfWy
https://dl.doubtnut.com/l/_iz7EpYdh4857


Objective 1

9. Verify that the units weber and volt second

are the same.

Watch Video Solution

1. A positively charged particle projected

towards east is de�ected towards north by a

magnetic �eld. The �eld may be

https://dl.doubtnut.com/l/_iz7EpYdh4857
https://dl.doubtnut.com/l/_8h31Saaoemj3
https://dl.doubtnut.com/l/_HY1JCDwbMurM


A. towards west

B. towards south

C. upward

D. downward

Answer: downward

Watch Video Solution

2. A charged particle is whirled in a horizontal

circle on a frictionless table by attaching it to

a string �xed at one end. If a magnetic �eld is

https://dl.doubtnut.com/l/_HY1JCDwbMurM
https://dl.doubtnut.com/l/_CqbEsEMEzMcU


switched on in the vertical direction, the

tension in the string

A. (a) will increase

B. (b) will decrease

C. (c) will remains the same

D. (d) may increase or decrease

Answer: may increasec or decrease

Watch Video Solution

https://dl.doubtnut.com/l/_CqbEsEMEzMcU


3. Which of the following particles will

describe wll experience maximum magnetic

force(magnitude) when projected with the

same velocity perpendicular to a magnetic

�eld?

A. (a) Electron

B. (b) Proton

C. (c) 

D. (d) 

Answer: 

He+

Li+ +

Li+ +

https://dl.doubtnut.com/l/_x7OFUOs9BHeB


Watch Video Solution

4. Which of the following particles will

describe the smallest circle when projected

with the same velocity perpendicular to a

magnetic �eld?

A. Electron

B. Proton

C. 

D. 

He+

Li+ +

https://dl.doubtnut.com/l/_x7OFUOs9BHeB
https://dl.doubtnut.com/l/_97dwNXTJpn0g


Answer: Electron

Watch Video Solution

5. Which of the follwing particles will have

minimum frequency of revolution when

projected with the same velocity

perpendicular to a magnetic �eld?

A. (a) Electron

B. (b) Proton

C. (c) He+

https://dl.doubtnut.com/l/_97dwNXTJpn0g
https://dl.doubtnut.com/l/_pD4QS5FAmYqe


D. (d) 

Answer: 

Watch Video Solution

Li+ +

Li+ +

6. A circular loop of area  , carrying a

current of 10 A , is placed in a magnetic �eld of

0.1 T perpendicular to the plane of the loop.

The torque on the loop due to the magnetic

�eld is

A. Zero

1cm2

https://dl.doubtnut.com/l/_pD4QS5FAmYqe
https://dl.doubtnut.com/l/_kLaYDGZN1oFQ


B. 

C. 

D. 1 N m

Answer: zero

Watch Video Solution

10− 4Nm

10− 2Nm

7. A beam consisting of protons and electrons

moving at the same speed goes through athin

region in which there is a magnetic �eld

https://dl.doubtnut.com/l/_kLaYDGZN1oFQ
https://dl.doubtnut.com/l/_QBmxKqqX1mis


perpendicular to the beam. Protons and the

electrons

Watch Video Solution

8. A charged particle moves in a uniform

magnetic �eld. The velocity of the particle at

some instant makes an acute angle with the

magnetic �eld. The path of the particle will be

A. a) straight line

B. b) circle

https://dl.doubtnut.com/l/_QBmxKqqX1mis
https://dl.doubtnut.com/l/_9hiT9GX8tzSp


C. c) helix with uniform pitch

D. d) helix with nonuniform pitch

Answer: a helix with uniform pitch

Watch Video Solution

9. A particle moves in a region having a

uniform magnetic �eld and a parallel, uniform

electric �eld. At some instant, the velocity of

the particle is perpendicular to the �eld

direction. The path of the particle will be

https://dl.doubtnut.com/l/_9hiT9GX8tzSp
https://dl.doubtnut.com/l/_e5C7ClYBxKST


A. a) straight line

B. b) circle

C. c) a helix with uniform pitch

D. d) a helix with nonuniform pitch

Answer: a helix with nonuniform pitch

Watch Video Solution

10. An electric current I enters and leaves a

uniform circular wire of radius a through

diametrically opposite points. A charged

https://dl.doubtnut.com/l/_e5C7ClYBxKST
https://dl.doubtnut.com/l/_hBzWaNw37ABG


paricle q moving along the axis of the circular

wire passes through its centre at speed v. The

magnetic force acting on the particle when it

passes through the centre has a magnitude

A. a)

B. b)

C. c)

D. d) zero

Answer: zero

Watch Video Solution

qυ
μ0i

2a

qυ
μ0i

2πa

qυ
μ0i

a

https://dl.doubtnut.com/l/_hBzWaNw37ABG


Objective 2

1. If a charged particle at rest experiences no

electromagnetic force, then electric �eld in

that region

Watch Video Solution

2. If a charged particle kept at rest experiences

an electromagnetic force,

Watch Video Solution

https://dl.doubtnut.com/l/_hBzWaNw37ABG
https://dl.doubtnut.com/l/_lTPjfJPcGT7r
https://dl.doubtnut.com/l/_nHtoBAcootbz


3. if a charged particle projected in a gravity

free room de�ects,

A. (a) there must be an electric �eld

B. (b) there must be an magnetic �eld

C. (c) both �eld cannot be zero

D. (d) both �elds can be zero

Answer: (c)both �eld cannot be zero (d)both

�elds can be zero

Watch Video Solution

https://dl.doubtnut.com/l/_nHtoBAcootbz
https://dl.doubtnut.com/l/_Czfj27xgcGup


4. A charged particle moves in a gravity free

space without change in velocity. Which of the

following is/are possible?

A. (a) ,

B. (b) ,

C. (c) ,

D. (d) ,

Answer: (a) (b) (d)

E = 0B = 0

E = 0B ≠ 0

E ≠ 0B = 0

E ≠ 0B ≠ 0

https://dl.doubtnut.com/l/_Czfj27xgcGup
https://dl.doubtnut.com/l/_YgnBxeffDQWC


Watch Video Solution

5. A charged particle moves along a circle

under the action of possible constant electric

and magnetic �elds. Which of the following

are possible?

A. ,

B. ,

C. ,

D. ,

E = 0B = 0

E = 0B ≠ 0

E ≠ 0B = 0

E ≠ 0B ≠ 0

https://dl.doubtnut.com/l/_YgnBxeffDQWC
https://dl.doubtnut.com/l/_0kukimzH1qwl


Answer: ,

Watch Video Solution

E = 0B ≠ 0

6. A charged particle goes unde�ected in a

region containing electric and magnetic �eld.

It is possible that

Watch Video Solution

7. If a charged particle goes unaccelerated in a

region containing electric and magnetic �elds,

https://dl.doubtnut.com/l/_0kukimzH1qwl
https://dl.doubtnut.com/l/_jczexOftvXah
https://dl.doubtnut.com/l/_yRKTlDXJzqYD


Watch Video Solution

8. Two ions have equal masses but one is

singly- ionized and the other is doubly-

ionized. They are pojected from the same

place in a uniform magnetic �eld with the

same velocity perpendicular to the �eld.

A. Both ions will go along circles of equal

radii.

https://dl.doubtnut.com/l/_yRKTlDXJzqYD
https://dl.doubtnut.com/l/_FBz9fy43OyfY


B. The circle described by the singly-ionized

charge will have a radius double that of

the other circle.

C. The two circles do not touch each other.

D. The two circles touch each other.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_FBz9fy43OyfY


9. A positively charged particle is moving along

the positive -axis.You want to apply a

magnetic �eld for a short time so that the

particle may reverse its direction and move

parallel to the negative -axis.This can be

done be applying the magnetic �eld along.

A. -axis

B. -axis

C. -axis only

D. -axis only

X

X

y

z

y

z

https://dl.doubtnut.com/l/_sFjwXayCbB9A


Answer: (a) (b)

Watch Video Solution

10. Let vecE and vecB denote electric and

magnetic �elds in a frame S and vecE and vecB

in another frame S moving with respect to S at

a velocity vecv. Two of the following equations

are wrong. Identify them.

Watch Video Solution

https://dl.doubtnut.com/l/_sFjwXayCbB9A
https://dl.doubtnut.com/l/_FN9jXiFDZGGg


Exercises

1. An alpha particle is projected vertically

upward a speed of  in a region

where a magnetic �eld of magnitude 1.0 T

exists in the direction south to north. Find the

magnetic force that acts on the a particle.

Watch Video Solution

3.0X104kms− 1

2. An electron is projectd horizontally with a

kinetic energy of 10 keV. A magnetic feld of

https://dl.doubtnut.com/l/_rUhFmtyhUDBd
https://dl.doubtnut.com/l/_K1EmlG7Xbn8j


strength  T exists in the vertically

upward direction. (a)will the electron de�ect

towards right or towards left of its motion?

(b) calculate the sideways de�ection of the

electrion in travelling through 1m. make

appropriate approximations.

Watch Video Solution

1.0X10− 7

3. A magnetic �eld of  T exerts

a force of  N on a

particle having a charge of  C and

(4.0X10− 3
→
k )

(4.0
→
i + 3.0

→
j X10− 10)

1.0X10− 9

https://dl.doubtnut.com/l/_K1EmlG7Xbn8j
https://dl.doubtnut.com/l/_b84wa4efW1zO


going in the x-y plane. Find the velocity of the

particle.

Watch Video Solution

4. An experimenter's diary reads as follows: ''a

charged particle is projected in a magnetic

feld of  T. The

acceleraation of the particle is found to be

`(square veci +7.0 vec j) X10 ^(-6) ms^(-2)'. then

coe�cient friction i is?

Watch Video Solution

(7.0
→
i − 3.0

→
j )X10− 3

https://dl.doubtnut.com/l/_b84wa4efW1zO
https://dl.doubtnut.com/l/_eKVbAE9tDSxK


5. A 10 g bullet having a charge of  is

�red at a speed of  in a horizontal

direction. A vertical magnetic �eld of 

exists in the space. Find the de�ection of the

bullet due to the magnetic �eld as it travels

through 100m. make appropriate

approximations.

Watch Video Solution

4.00μC

270ms− 1

500μT

https://dl.doubtnut.com/l/_eKVbAE9tDSxK
https://dl.doubtnut.com/l/_GClWoBAuDOA8


6. when a proton is released from rest in a

room, it starts with an initial acceleration 

towards west . When it is projected towards

north with a speed  it moves with an initial

acceleration  towards west. Find the

elecrtic �eld and the minimum possible

magnetic �eld in the room.

Watch Video Solution

a0

v0,

3a0

https://dl.doubtnut.com/l/_Js4tvrjFM3CN


7. Consider a 10cm long protion of a straight

wire carrying a current of 10 A placed in a

magnetic �eld of 0.1 T making an angle of 

with the wire. What magnetic force does the

wire experience?

Watch Video Solution

53∘

8. A current of 2 A enters at the corner d of a

square frame abcd of side 20 cm and leaves at

the opposite corner b. A magnetic �eld B= 0.1 T

https://dl.doubtnut.com/l/_10QFAFBpJuA7
https://dl.doubtnut.com/l/_0Wp1Oyb8Zfbl


exists in the space in a direction

perpenducular to the plane of the frame as

shown in Find the magnitude and direction of

the magnetic forces on the four sides of the

frame. 

Watch Video Solution

https://dl.doubtnut.com/l/_0Wp1Oyb8Zfbl


9. A magnetic �eld of strength 1.0 T is

produced by a strong electromagnet in a

cylindrical region of radius 4.0 cm as shown in

. A wire, carrying a current of 2.0 A, is placed

perpendiuclar to and intersecting the axis of

the cylindreical region. Find the magnitude of

https://dl.doubtnut.com/l/_mxAdCyjUMqWK


the force acting on the wire. 

Watch Video Solution

10. A wire of length l carries a current I along

the x-asis. A magnetic �eld exists which is

https://dl.doubtnut.com/l/_mxAdCyjUMqWK
https://dl.doubtnut.com/l/_mftlY6VnOnSZ


given as  T. �nd the

magnitude of the magnetic force acting on

the wire.

Watch Video Solution

→
B = B0(

→
i +

→
j +

→
k )

11. A current of 5.0 A exists in the circuit shown

in The wire PQ has a length of 50 cm the

magnetic �eld in which it is immersed has a

magnitude of 0.20 T. Find the magnetic force

https://dl.doubtnut.com/l/_mftlY6VnOnSZ
https://dl.doubtnut.com/l/_NNFAtZ5thPI8


acting on the wire PQ. 

Watch Video Solution

12. A circular loop of radius a, carrying a

current I, is placed in a tow dimensional

magnetic �eld. The centre of the loop

https://dl.doubtnut.com/l/_NNFAtZ5thPI8
https://dl.doubtnut.com/l/_sTxoCtkcRbil


coincides with the centre of the �led The

strenght of the magnetic �eld at the pariphery

of the loop is B. �nd the magnetic force on the

wire. 

Watch Video Solution

https://dl.doubtnut.com/l/_sTxoCtkcRbil


13. A hypthetical magnetic �eld existing in a

region is given by  where 

denotes the uit vector along the redial

direction. A circular loop of radus a, carrying a

current I, is placed with its plane parallel to

the x-y plane and the centre at (0,0, d) .Find

the magnitude of the magnetic force acting

on the loop.

Watch Video Solution

→
B = B0

→
e r,

−→––– r

https://dl.doubtnut.com/l/_rADy1R7k7QIQ


14. A rectangular wire-loop of width a is

suspended from the insulated pan of a spring

blance as shown in A current I exists in the

anticlockwise direction in the loop. A magnetic

�eld B exists in the lower region.Find the

change in the tension of the spring if the

https://dl.doubtnut.com/l/_unqo5WLHQhwq


current in the loop is reversed. 

Watch Video Solution

15. A current loop of arbitrary shape lies in a

uniform magnetic �eld B. show that the net

https://dl.doubtnut.com/l/_unqo5WLHQhwq
https://dl.doubtnut.com/l/_TJIuknrdEqre


magnetic force acting on the loop is zero.

Watch Video Solution

16. Prove that the force acting on a current

carrying wire, joining two �xed points a and b

in a uniform magnetic �eld, is independent of

the shape of the wire.

Watch Video Solution

https://dl.doubtnut.com/l/_TJIuknrdEqre
https://dl.doubtnut.com/l/_2AONeM9InlRR


17. A semicircular wire of radius 5.0 cm carries

a current of 5.0 A. A magnetic �eld B of

magnitude 0.50 T exists along the

perpendicular to the plane of the wire. Find

the magnitude of the magnetic force acting

on the wire.

Watch Video Solution

18. A wire, carrying a current , is kept in the

 plane along the curve 

i

x − y

https://dl.doubtnut.com/l/_HpUa9egQz5DG
https://dl.doubtnut.com/l/_VR5VWwwDqTqX


. A magnetic �eld  exists

in the z-direction. Find the magnitude of the

magnetic force on the portion of the wire

between .

Watch Video Solution

y = A sin( x)
2π

λ
B

x = 0 and x = λ

19. A rigid wire consists of a semicircular

portion of radius R and two straight sections

the wire is partially immersed in a

perpendicualr magnetic �eld B as shown in the

�gure. Find the magnetic force on the wire if it

https://dl.doubtnut.com/l/_VR5VWwwDqTqX
https://dl.doubtnut.com/l/_7rh7N0t3KskI


carries a current . 

Watch Video Solution

i

20. A straight horizontal wire of mass 10mg

and length 1.0 m carries a current of 2.0 A.

what minimum magnetic �eld B should be

https://dl.doubtnut.com/l/_7rh7N0t3KskI
https://dl.doubtnut.com/l/_9vk0aDuDxQ2R


applied in the region so that the magnetic

force on the wire may balance its weight?

Watch Video Solution

21. Two metal strips, each of length, each of

length l, are clamped parallel to each other on

a horizontal �oor with a separation b between

them. A wire of mass m line on them

perpendicularly as shown in �gure. A vertically

upward magnetic �eld of strenght B exists in

the space. The matal strips are smooth but the

https://dl.doubtnut.com/l/_9vk0aDuDxQ2R
https://dl.doubtnut.com/l/_wUHMaR7zvD7e


co�cient of freiction between the wire and

the �oor is . A current i is established when

the switch S is closed at the instant .

Discuss the motion of the wire after the switch

is closed. How far away from the strips will the

wire reach? 

Watch Video Solution

μ

t = 0

https://dl.doubtnut.com/l/_wUHMaR7zvD7e


22. A matel wire PQ of mass 10g lies at rest on

two horizontal metal rails separated by 4.90

cm . A vertically downward magnetic �eld of

magnitude 0.800 T exists in the space. The

resistance of the circuit is slowly decreased

and it is found that when the resistance goes

below , the wire PQ starts sliding on the

rails. Find the coe�cient of friction. 

Watch Video Solution

20.0Ω

https://dl.doubtnut.com/l/_1PiRfOgKzToX


23. A straight wire of length l can slide on two

parallel plastic rails kept in a horizontal plane

with a separation d. The coe�cient of friction

between the wire and the rails is . If the wire

carries a current I, what minimum magnetic

�eld should exist in the space in order to slide

the wire on the rails.

Watch Video Solution

μ

https://dl.doubtnut.com/l/_1PiRfOgKzToX
https://dl.doubtnut.com/l/_VbtIUjygu13U


24. Shows a circular wire-loop of radius a m

carrying a current I, placed in a perpendicualr

matgnetic �eld B. (a) Consider a small part dl

of the wire. Find the force on this part of the

wire exerted by the magnetic �eld. Find the

force of compression in the wire. 

Watch Video Solution

https://dl.doubtnut.com/l/_HBFCSCTeMahP


25. A current of 10A is established in a long

wire along the positive z-axis. Find the

magnetic �eld  at the point (1m , 0 , 0).

Watch Video Solution

(
→
B)

26. The magnetic �eld existing in a region is

given by  A square loop

of edge l and carrying a current I, is placed

with its edges parallel to the x-y axes. Find the

→
B = B0(1 + )

→
k .

x

l

https://dl.doubtnut.com/l/_HBFCSCTeMahP
https://dl.doubtnut.com/l/_zIOyr53k3vlO
https://dl.doubtnut.com/l/_cM4OJh7hh7aP


magnitude of the net magnetic force

experienced by the loop.

Watch Video Solution

27. A conducting wire of length l, lying normal

to a magnetic �eld B, moves with a velocity v

as shown in (a) Find the average magnetic fore

on a free electron of the wire. Due to this

magnetic force, electrons concentrate at one

end resulting in an electric �eld inside the

wire. The redistribution stops when the

https://dl.doubtnut.com/l/_cM4OJh7hh7aP
https://dl.doubtnut.com/l/_KmvTvtgOBB3J


electric force on the free electrons balances

themagnetic force. Find the electric �eld

developed inside the wire when the

redistribution �eld developed inside the wire

when the redistribution stops. (c) what

potential di�erence is developed between the

ends of the wire? 

Watch Video Solution

https://dl.doubtnut.com/l/_KmvTvtgOBB3J
https://dl.doubtnut.com/l/_ewvOTIsJish1


28. A currrent I is passed through a silver strip

of width d and area of cross section A. The

number of free electrons per unit volume is n.

(a) Find the drift velocity v of the electrons. (b)

If a magnetic �eld B exists in the region as

shown in what is the average magnetic force

on the free electrons? (c) Due to the magnetic

force, the free electrons get accumulated on

one side of the conductor along its length.

This produces a transverse electric �eld in the

conductor which opposes the magnetic force

on the electrons. Find the magnitude of the

https://dl.doubtnut.com/l/_ewvOTIsJish1


electric �eld which will be the potential

diference developed across the width of the

conductor due to the electron- accumulation?

The appearance of a transverse emf, when a

current-carrying wire is placed in a magnetic

�eld, is called hall e�ect. 

Watch Video Solution

https://dl.doubtnut.com/l/_ewvOTIsJish1


29. A particle having a charge of 

and a mass of  is projected with a

speed of  in a region having a

uniform magnetic �eld of 0.10 T. The velocity is

perpendicular to the �eld. Find the radius of

the circle formed by the particle and also the

time period.

Watch Video Solution

2.0X10− 8C

2.0X10− 10g

2.0X103ms− 1

https://dl.doubtnut.com/l/_9vNDUvzAI1F4


30. A proton describes a circle of radius 1 cm in

a magnetic �eld of strength 0.10 T. What would

be the radius of the circle described by an a-

particle moivng with the same speed in the

same magnetic �eld?

View Text Solution

31. An electron having a kinetic energy of

100eV circulates in a path of radius 10cm in a

magnetic �eld. Find the magnetic �eld and the

https://dl.doubtnut.com/l/_vIKuVBqf34zl
https://dl.doubtnut.com/l/_sM2Y9WChUTLN


number of revolutons per second made by the

electron.

View Text Solution

32. Protons having kinetic energy K emerge

from an accelerator as a narrow beam. The

beam is bent by a perpendicular magnetic �eld

so that it just misses a plane target kept at a

distance I in front of the accelerator. Find the

magnetic �eld.

View Text Solution

https://dl.doubtnut.com/l/_sM2Y9WChUTLN
https://dl.doubtnut.com/l/_iC3rc25ogzN4


33. A charged particle is accelerated thrught a

potential di�erence of 12 kV and acquires a

speed of  It is then injected

perpendiuclarly into a magnetic �eld of

strenght 0.2 T. �nd the radius of the circle

described by it.

Watch Video Solution

1.0X106ms− 1.

34. Doubly ionized helium ions are projected

with a speed of  in a direction10kms− 1

https://dl.doubtnut.com/l/_iC3rc25ogzN4
https://dl.doubtnut.com/l/_fsLZk59YQNpv
https://dl.doubtnut.com/l/_d4TTAGp6stKi


perpendicular to a uniform magnetic �eld of

magnitude 1.0 T. Find (a) the force acting on

an ion, (b) the radius of the circle in which it

ciruclates and ( c) the time taken by an ion to

complete the circle.

Watch Video Solution

35. A proton is projected with a velocity of

 perpendicular to a uniform

magnetic �eld of 0.6 T. �nd the acceleration of

the proton.

3X106ms− 1

https://dl.doubtnut.com/l/_d4TTAGp6stKi
https://dl.doubtnut.com/l/_FiT4ugZrxPWI


Watch Video Solution

36. (a) An electron moves along a circle of

radius 1m in a perpendicular magnetic �eld of

strength 0.50 T. What would be its speed? Is it

reasonable?(b) If a proton moves along a circle

of the same radius in the same magnetic �eld,

what would be its speed?

Watch Video Solution

https://dl.doubtnut.com/l/_FiT4ugZrxPWI
https://dl.doubtnut.com/l/_4dmICn42g3RO


37. A particle of mass m and positive charge q,

moving with a uniform velocity v, enters a

magnetic �eld B as shown in (a) Find The

radius of the circular arc it describes in the

magnetic �eld. (b) �nd the angle subtended by

the arc at the center. (c ) How long does the

particle stay inside the magnetic �eld? (d)

Solve the three parts of the above problem if

https://dl.doubtnut.com/l/_ZfDFoman5gsW


the charge q on the particle is negative. 

Watch Video Solution

38. A charged particle  enters

perpendicular in a uniform magnetic �eld 

and comes out �eld as shown. Find the angle

(q, m)

B

https://dl.doubtnut.com/l/_ZfDFoman5gsW
https://dl.doubtnut.com/l/_9PKlNWY4IUEE


of deviation  for particle to cross magnetic

�eld will be 

Watch Video Solution

θ

https://dl.doubtnut.com/l/_9PKlNWY4IUEE


39. A narrow beam of singly charged carbon

ions, moving at a constant velocity of

 is sent perpendicularly in a

rectangular region having uniform magnetic

�eld B=0.5 T . It is found that two beams

emerge from the �eld in the backward

derection, the separations from the incident

beam being 3.0 cm and 3.5cm. Identify the

isotopes persent in the ion beam. Take the

mass of an ion =  kg, where A is

6.0X104ms− 1,

A(1.6X10− 27

https://dl.doubtnut.com/l/_vtUfbSWqfgTA


the mass number. 

Watch Video Solution

40. Fe^+ ions are accelerated through a

potential di�erence of 500 V and are injected

normally into a homogeneous magnetic �eld B

of strength 20.0 m T. Find the radius of the

https://dl.doubtnut.com/l/_vtUfbSWqfgTA
https://dl.doubtnut.com/l/_ncNUjgsuNliQ


circular paths followed by the isotopes with

mass numbers 57 and 58. Take the mass of an

 kg where A is the mass

number.

Watch Video Solution

ion = A(1.6X10− 27

41. A narrow beam of singly charged

potassium ions of kinetic energy 32keV is

injected into a region of width 1.00 cm having

a magnetic �eld of strength 0.500 T as shown

in . The ions are collected at a screen 95.5cm

https://dl.doubtnut.com/l/_ncNUjgsuNliQ
https://dl.doubtnut.com/l/_yWzBNhJvk4pQ


away from the �eld region. If the beam

contains isotopes of atomic weights 39 and 41,

�nd the separation between the points where

these isotopes strike the screen. Take the mass

of a potassium ) kg

where A is the mass number. 

Watch Video Solution

ion = A(1.6X10− 27

https://dl.doubtnut.com/l/_yWzBNhJvk4pQ


42. Shows a convex lens of focal length 12 cm

lying in a uniform magnetic �eld B of

magnitude 1.2 T parallel to its principal axis. A

particle having a charge  and mass

 kg is projected perpendiucular to

the plane of the diagram with a speed of

 The particle moves along a circle

with its centre on the principal axis at a

distance of 18 cm from the lens. Show that the

image of the particle goes along a circle end

2.0X10− 3C

2.0X10− 5

4.8ms− 1.

https://dl.doubtnut.com/l/_Y9E3WANkXhKf


�nd the radius of thet circle. 

Watch Video Solution

43. Electrons emitted with negligible speed

from an electron gun are accelerated through

a potential di�erence V along the x-axis. These

electrons emerge from a narrow hole into a

uniform magnetic �eld B directed along this

https://dl.doubtnut.com/l/_Y9E3WANkXhKf
https://dl.doubtnut.com/l/_0AX3dNPGLwDh


axis. However. Some of the electrons emerging

from the hole make slightly divergent angles

as shown in �g., show that these paraxial

electrons are refocused on the x-axis at a

distance . 

Watch Video Solution

√8π2mV

√eB2

44. A rod AB moves with a uniform velocity v in

a uniform magnetic �eld as shown in �gure 

https://dl.doubtnut.com/l/_0AX3dNPGLwDh
https://dl.doubtnut.com/l/_tQQbn4XMOSkv


(##HCV_VOL2_C38_E01_033_Q01##)

Watch Video Solution

45. A uniform magnetic �eld of magnitude

0.20 T exists in space from east to west what

speed should a particle of mass 0.010 g and

having a charge  be projected

from south to north so that it moves with a

uniform velocity?

Watch Video Solution

1.0X10− 5C

https://dl.doubtnut.com/l/_tQQbn4XMOSkv
https://dl.doubtnut.com/l/_OnNBPrs1Cwv4
https://dl.doubtnut.com/l/_ikFZ6i5nFrA5


46. A particle moves in a circle of diamater 1.0

cm under the action of magnetic �eld of 0.40

T, An electric �eld of  makes the

path straight. Find the charges/mass ratio of

the particle.

Watch Video Solution

200Vm− 1

47. A proton goes unde�ected in a crossed

electric and magnetic �eld (the �elds are

perpendicular to each other) at a speed of

 The velocity is perpendicular2.0X105ms− 1.

https://dl.doubtnut.com/l/_ikFZ6i5nFrA5
https://dl.doubtnut.com/l/_8hb67yxp1G7A


to both the �elds. When the electric �eld is

switched o�, the proton moves along a circle

of radius 4.0 cm. Find the magnitudes of the

electric and the magnetic �elds. take the mass

of the proton  kg.

Watch Video Solution

= 1.6X10− 27

48. A proton with a velocity of 

enters a uniform magnetic �eld region of

induction 0.3 T. The angle between the velocity

4 × 105m/s

https://dl.doubtnut.com/l/_8hb67yxp1G7A
https://dl.doubtnut.com/l/_MIBsRCdRKgfe


vector and magnetic �eld is . The pitch of

helix in this case, will be

Watch Video Solution

30∘

49. A proton projected in a magnetic �eld of

0.020 T travels along a helical path of radius

5.0 cm and pitch 20 cm. Find the components

of the velocity of the proton along and

perpendicular to the magnetic �eld. Take the

mass of the proton kg.

Watch Video Solution

= 1.6X10− 27

https://dl.doubtnut.com/l/_MIBsRCdRKgfe
https://dl.doubtnut.com/l/_saQ2Atrpw5at


50. A particle having mass m and charge q is

released from the origin in a region in which

electric �eld and magnetic �eld are given by 

 

Find the speed of the particle as a function of

its z-coordinate.

Watch Video Solution

→
B = − B0

→
J and

→
E − E0

→
K .

51. An electron is emitted with negligible

speed from the nagative plate of a parallel

https://dl.doubtnut.com/l/_saQ2Atrpw5at
https://dl.doubtnut.com/l/_Osx1Tz8cIREE
https://dl.doubtnut.com/l/_Pnkbl2iuM3uA


plate capacitor charged ot a potential

di�erence V. The separtion between the plates

is d and a magnetic �eld B exists in the space

as shown in . Show that the electron will fail to

strike the upper plate if ltdgt . 

Watch Video Solution

( )
2meV

eB2
0

1
2

https://dl.doubtnut.com/l/_Pnkbl2iuM3uA


52. A rectangular coil of 100 turns has length 5

cm and width 4 cm. it is placed with its plane

parallel to a uniform magnetic �eld and a

current of 2 A is sent through the coil. Find

the magnitude of the magnetic �eld B, if the

torque acting on the coil is 

Watch Video Solution

0.2Nm− 1.

53. A 50 turn circular coil of radius 2.0 cm

carrying a current of 5.0 A is rotated in a

https://dl.doubtnut.com/l/_oDIxsfqRgEQv
https://dl.doubtnut.com/l/_qBMeYGxWOYW6


magnetic �eld of strength 0.20 T. (a) What is

the maximum torque that acts on the coil? (b)

in a particular position of the coil, the torque

acting on it is half of this maximum. What is

the angle between the magnetic �eld and the

plane of the coil?

Watch Video Solution

54. A rectangular loop of sides 20 cm and 10

cm carries a current of 5.0 A. A uniform

magnetic �eld of magnituded 0.20 T exists

https://dl.doubtnut.com/l/_qBMeYGxWOYW6
https://dl.doubtnut.com/l/_0kcCspITKURg


parallel to the longer side of the loop (a) What

is the force acting on the loop? (b) what is the

torque acting on the loop?

Watch Video Solution

55. A circular coil of radius 2.0 cm has 500

turns in it and carries a current of 1.0 A . Its

axis makes an angel of  with the uniform

magnetic �eld of 0f magnitude 0.40 T that

exists in the space. Find the torque acting on

the total.

30∘

https://dl.doubtnut.com/l/_0kcCspITKURg
https://dl.doubtnut.com/l/_foL0bBjFtQDR


Watch Video Solution

56. A circular loop carrying a current a current

I has wire of total length L. A uniform

magnetic �eld B exists parallel to the plane of

the loop. (a ) �nd the torque on the loop.(b) If

the same length of the wire is used to form a

square loop, what would be the torque? Which

is larger?

Watch Video Solution

https://dl.doubtnut.com/l/_foL0bBjFtQDR
https://dl.doubtnut.com/l/_Sc62zeMiEYps


57. A square coil of edge I having n turns

carries a current i. it is kept on a smooth

horizontal plate. A uniform magnetic �eld B

exists in a direction parallel to an edge the

total mass of the coil is M. What should be the

minimum value of B for which the coil will

start tipping over?

Watch Video Solution

https://dl.doubtnut.com/l/_tJ48GB4TH6fZ


58. consider a nonconducting ring of radius r

and mass m which has a total charge q

distributed uniformly on it the ring is rotated

about its axis with an angular speed . (a) Find

the equivalent electric current in the ring (b)

�nd the magnetic moment  of the . (c) show

that  where l is the angular

momentum of the ring about its axis of

rotation.

Watch Video Solution

ω

μ

μ =
q

2m

https://dl.doubtnut.com/l/_otQOLpoIEUGf
https://dl.doubtnut.com/l/_UnAmWrhcg7nA


59. Consider a non conducting plate of radius

 and mass  which has a charge 

distributed uniformly over it, The plate is

rotated about its own axis with a angular

speed . Show that the magnetic moment 

and the angular momentum  of the plate are

related as .

Watch Video Solution

a m q

ω M

L

=
M

L

q

2m

60. Consider a nonconducting plate of radius r

and mass m which has a charge q distributed

https://dl.doubtnut.com/l/_UnAmWrhcg7nA
https://dl.doubtnut.com/l/_VM9xzhrP32T6


Questions For Short Answer

uniformly over it. The ring is rotated about its

axis with an angular speed  Show that the

magnetic moment  and the angular

momentum I of the plate are rlated as

Watch Video Solution

ω

μ

μ = l.
q

2m

1. An electric current �ows in a wire from north

to south. 

https://dl.doubtnut.com/l/_VM9xzhrP32T6
https://dl.doubtnut.com/l/_pNXu0A8dyJ3J


What will be the direction of the magnetic

�eld due to this wire at a point.

A. east of the wire,

B. west of the wire,

C. vertically above the wire and

D. vertically below the wire?

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_pNXu0A8dyJ3J


2. The magnetic �eld due to a long straight

wire has been derived in terms of ,i and d.

Express this in terms of  , c, i, and d.

Watch Video Solution

μ0

ε0

3. You are facing a circular wire carrying an

electric current. The current is clockwise as

seen by you. Is the �eld at the centre coming

towards you or going away from you?

Watch Video Solution

https://dl.doubtnut.com/l/_2JH1TcOir9ds
https://dl.doubtnut.com/l/_do7z8Koan1n5


4. In Ampere's law 

, the current outside the curve is not included

on the right hand side. Does it mean that the

magnetic �eld B calculated by using Ampere's

law , gives the contribution of only the

currents crossing the area bounded by the

curve?

Watch Video Solution

(∮(
→
B). (

→
d l)) = (μ0)I

https://dl.doubtnut.com/l/_do7z8Koan1n5
https://dl.doubtnut.com/l/_ARu40dGVRB77


5. The magnetic �eld inside a tightly wound,

long solenoid is . It suggests that

the �eld does not depend on the total length

of the solenoid, and hence if we add more

loops at the ends of a solenoid the �eld

should not increase. Explain qualitatively why

the extra added loops do not have a

considerable e�ect on the �eld inside the

solenoid.

Watch Video Solution

B = (μ0)ni

https://dl.doubtnut.com/l/_EFV93frEucob
https://dl.doubtnut.com/l/_d3Ddqbb1mF22


6. A long, straight wire carries a current. Is

Ampere's law 

valid for a loop that does not enclose the wire,

or that 

encloses the wire but is not circular?

Watch Video Solution

7. A straight wire carrying an electric current is

placed 

along the axis of a uniformly charged ring. Will

there 

https://dl.doubtnut.com/l/_d3Ddqbb1mF22
https://dl.doubtnut.com/l/_nf8mT2Jec5TK


be a magnetic force on the wire if the ring

starts rotating 

about the wire? If yes, in which direction?

Watch Video Solution

8. Two wires carrying equal currents i each, are

placed 

perpendicular to each other, just avoiding a

contact. If 

one wire is held �xed and the other is free to

move under 

https://dl.doubtnut.com/l/_nf8mT2Jec5TK
https://dl.doubtnut.com/l/_paWZFOp9doeC


magnetic forces, what kind of motion wil

results?

Watch Video Solution

9. Two proton beams going in the same

direction repel each 

other whereas two wires carrying currents in

the same 

direction attract each other. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_paWZFOp9doeC
https://dl.doubtnut.com/l/_ZzA4oCGHnSJa
https://dl.doubtnut.com/l/_HdQIH7GGUek6


10. In order to have a current in a long wire, it

should be 

connected to a battery or some such device.

Can we 

obtain the magnetic �eld due to a straight,

long wire by 

using Ampere's law without mentioning this

other part of the circuit?

Watch Video Solution

https://dl.doubtnut.com/l/_HdQIH7GGUek6


11. Quite often, connecting wires carrying

currents in opposite directions are twisted

together in using electrical appliances. Explain

how it avoids unwanted magnetic �elds.

Watch Video Solution

12. Two currents- carrying wires may attract

each other. In 

absence of other forces, the wires will move

towards each 

https://dl.doubtnut.com/l/_hp8VjQdy6T2f
https://dl.doubtnut.com/l/_fp8GLRGpRiaO


Objective 1

other increasing the kinetic energy . Does it

contradict 

the fact that the magnetic force cannot do any

work and 

hence cannot increase the kinetic energy?

Watch Video Solution

1. A vertical wire carries a current in upward

direction. An electron beam sent horizontally

https://dl.doubtnut.com/l/_fp8GLRGpRiaO
https://dl.doubtnut.com/l/_ZV2RWeZUUWmK


towards the wire will be de�ected

A. towards right

B. towards left

C. upwards

D. downwards

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZV2RWeZUUWmK


2. 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 not exert any force on the circular

loop

https://dl.doubtnut.com/l/_W0hpY2AqhOtb


D. will exert a force on the circular loop

parallel to itself.

Answer: C

Watch Video Solution

3. A proton beam is going from north to south

and an electron beam is going from south to

north. Neglecting the earth's magnetic �eld,

the electron beam will be de�ected

https://dl.doubtnut.com/l/_W0hpY2AqhOtb
https://dl.doubtnut.com/l/_XUn5CxQnPYO1


A. towards the proton beam

B. away from the proton beam

C. upwards

D. downwards

Answer: A

Watch Video Solution

4. A circular loop is kept in that vertical plane

which contains the north- south direction. It

carries a current that is towards north at the

https://dl.doubtnut.com/l/_XUn5CxQnPYO1
https://dl.doubtnut.com/l/_4ooMof3qNbrx


topmost point. Let A be a point on the axis of

the circle to the east of it and B a point on this

axis to the west of it. The magnetic �eld due to

the loop.

A. is towards east at A and towards west at

B

B. is towards west at A and towards east at

B

C. is towards east at both A and B

D. is towards west at both A and B.

https://dl.doubtnut.com/l/_4ooMof3qNbrx


Answer: D

Watch Video Solution

5. Consider the situation shown in �gure. The

straight wire is �xed but the loop can move

https://dl.doubtnut.com/l/_4ooMof3qNbrx
https://dl.doubtnut.com/l/_ju2AZpPEbMmQ


under magnetic force. The loop will 

A. remain stationary

B. move towards the wire

C. move away form the wire

D. rotate about the wire.

https://dl.doubtnut.com/l/_ju2AZpPEbMmQ


Answer: B

Watch Video Solution

6. A charged particle is moved along a

magnetic �eld line. The magnetic force on the

particle is

A. along its velocity

B. opposite to its velocity

C. perpendicular to its velocity

D. zero.

https://dl.doubtnut.com/l/_ju2AZpPEbMmQ
https://dl.doubtnut.com/l/_7DusvJHnVgxO


Answer: D

Watch Video Solution

7. A moving charge produces

A. electric �eld only

B. magnetic �eld only

C. both of them

D. none of them.

Answer: C

https://dl.doubtnut.com/l/_7DusvJHnVgxO
https://dl.doubtnut.com/l/_3h2aVR62YxuP


Watch Video Solution

8. A particle is projected in a plane

perpendicular to a uniform magnetic �eld. 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 them.

https://dl.doubtnut.com/l/_3h2aVR62YxuP
https://dl.doubtnut.com/l/_jNZ4FWhqccf1


Answer: C

Watch Video Solution

9. Two particle X and Y having equal charge,

after being accelerated through the same

potential di�erence enter a region of uniform

magnetic �eld and describe circular paths of

radii  respectively. The ratio of the

mass of X to that of Y is

A. 

R1 and R2

⎛
⎜⎜
⎝

⎞
⎟ ⎟
⎠

( )
1

R1

R2

2

https://dl.doubtnut.com/l/_jNZ4FWhqccf1
https://dl.doubtnut.com/l/_evGyff2rQEVw


B. 

C. 

D. 

Answer: C

Watch Video Solution

R1

R2

( )
2

R1

R2

(R1)(R2)

10. Two parallel wires carry currents of 20A and

40A in opposite directions. Another wire

carrying a current antiparallel to 20A is placed

https://dl.doubtnut.com/l/_evGyff2rQEVw
https://dl.doubtnut.com/l/_31fNXFAsclpC


midway between the two wires. The magnetic

force on it will be

A. towards 20 A

B. towards 40 A

C. zero

D. perpendicular to the plane of the

currents .

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_31fNXFAsclpC
https://dl.doubtnut.com/l/_SBACLUXPlDTL


11. Two parallel, long wires carry currents

 with . When the currents are

in the same direction, the magnetic �eld at a

point midway between the wires is 10mu T. If

the direction of  is reversed, the �eld

becomes 30mu T . The ration  is

A. 4

B. 3

C. 2

D. 1

i1 and i2 i1 > i2

i2

i1

i2

https://dl.doubtnut.com/l/_SBACLUXPlDTL


Answer: C

Watch Video Solution

12. Consider a long, straight wire of cross-

sectional area A carrying a current i. Let there

be n free electrons per unit volume. An

observed places himself on a trolley moving in

the direction opposite to the current with a

moving in the direction opposite to the

current with a speed `(v= i/nAe) and separated

https://dl.doubtnut.com/l/_SBACLUXPlDTL
https://dl.doubtnut.com/l/_x3XZkMHM9bsa


Objective 2

from the wire by a distance r. The magnetic

�eld seen by the observer is very nearly

A. 

B. zero

C. 

D. 

Answer: A

Watch Video Solution

μ0i

2πr

μ0i

πr

(2μ0)i

πr

https://dl.doubtnut.com/l/_x3XZkMHM9bsa


1. The magnetic �eld at the origin due to a

current element I

A.  

B. 

C. 

D. 

Answer: C::D

(
→
d l)placedataposi → n(

→
r )is

(( )
μ0i

4π

⎞

⎠

→
dl ×

→
r

r3

⎛

⎝
−

⎛

⎝
(μ0)

⎛

⎝

→
r ×

⎞

⎠

⎞

⎠

⎞

⎠

i

4π

→
dl

r3

⎛

⎝
(μ0)

⎛

⎝

→
r ×

⎞

⎠

⎞

⎠

i

4π

→
dl

r3

⎛

⎝
−

⎛

⎝
(μ0)

⎞

⎠

⎞

⎠

i

4π

→
dl ×

→
r

r3

https://dl.doubtnut.com/l/_HbGdnL1EDUNC


Watch Video Solution

2. Consider three quantities x=E/B,y= 1/μ 0   ε 0  

  and Z= CR l   . Here, l is the length of a wire, C is

a capacitance and R is a resistance. All other

symbols have standard meanings.

A. x,y have the same dimensions.

B. y,z have the same dimensions.

C. z,x have the same dimensions.

https://dl.doubtnut.com/l/_HbGdnL1EDUNC
https://dl.doubtnut.com/l/_VH8Kv3GAxXW7


D. none of the three pairs have the same

dimensions.

Answer: A::B::C

Watch Video Solution

3. A long, straight wire carries a current along

the z-axis. One can �nd two points in the x-y

plane such that

A. the magnetic �elds are equal

https://dl.doubtnut.com/l/_VH8Kv3GAxXW7
https://dl.doubtnut.com/l/_fHvULnZh63zB


B. the directions of the magnetic �elds are

the same

C. the magnitudes of the magnetic �elds

are equal

D. the �eld at one point is opposite to that

at the other point.

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_fHvULnZh63zB


4. A long, straight wire of radius R carries a

current distributed uniformly over its cross

section. The magnitude of the magnetic �eld is

A. maximum at the axis of the wire

B. minimum at the axis of the wire

C. maximum at the surface of the wire

D. minimum at the surface of the wire.

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_H3FIcqPCXxDG


5. A hollow tube is carrying an electric current

along its length distributed uniformly over its

surface. The magnetic �eld

A. increase linearly from the axis to the

surface.

B. is constant inside the tube

C. is zero at the axis

D. is zero just outside the tude.

Answer: B::C

https://dl.doubtnut.com/l/_TvY7Ig0LoYaT


Watch Video Solution

6. In a coaxial, straight cable, the central

conductor and the outer conductor carry

equal currents in opposite directions. The

magnetic �eld is zero.

A. outside the cable

B. inside the inner conductor

C. inside the outer conductor

D. in between the two conductor

https://dl.doubtnut.com/l/_TvY7Ig0LoYaT
https://dl.doubtnut.com/l/_dmdlnTdW3V8G


Answer: A

Watch Video Solution

7. A steady electric current is �owing through

a cylindrical conductor. Then,

A. The electric �eld at the axis of the

conductor is zero.

B. The magnetic �eld at the axis of the

conductor is zero.

https://dl.doubtnut.com/l/_dmdlnTdW3V8G
https://dl.doubtnut.com/l/_cMqbYsecGW0e


Exercise

C. The electric �eld in the vicinity of the

conductor is zero.

D. The magnetic �eld in the vicinity of the

conductor is zero.

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_cMqbYsecGW0e


1. Using the formulae (

,�nd the SI units of the magnetic �eld B and

the permeability constant

Watch Video Solution

(
→
F ) = (

→
q v) × (

→
B) and B = (μ0)

i

2πr

2. A current of 10A is established in a long wire

along the positive z-axis. Find the magnetic

�eld  at the point (1m , 0 , 0).

Watch Video Solution

(
→
B)

https://dl.doubtnut.com/l/_hkiwERXIbzpW
https://dl.doubtnut.com/l/_1H262rzjlOFj


3. A copper wire of diameter 1.6 mm carries a

current of 20A. Find the maximum magnitude

of the magnetic �eld ('vecB')due to this

current.

Watch Video Solution

4. A transmission wire carries a current of

100A. What would be the magnetic �eld B at a

point on the road if the wire is 8 m above the

road?

https://dl.doubtnut.com/l/_1H262rzjlOFj
https://dl.doubtnut.com/l/_KoqiTMmf9IwG
https://dl.doubtnut.com/l/_UlYFiCBPifeu


Watch Video Solution

5. A long, straight wire carrying a current of 1.0

A is placed horizontally in a uniform magnetic

�eld B= (  T pointing vertically

upward. Find the magnitude of the resultant

magnetic �eld at the points P and Q, both

situated at a distance of 2.0 cm from the wire

1.0 × 10− 5)

https://dl.doubtnut.com/l/_UlYFiCBPifeu
https://dl.doubtnut.com/l/_21HsT6n6pIGD


in the same horizontal plane. 

Watch Video Solution

6. A long, straight wire of radius r carries a

current i and is placed horizontally in a

uniform magnetic �eld B pointing vertically

upward. The current is uniformly distributed

over its cross section. (a) At what points will

https://dl.doubtnut.com/l/_21HsT6n6pIGD
https://dl.doubtnut.com/l/_SDkRGGPf1wIc


the resultantant magnetic �eld have maximum

magnitude? What will be the maximum

magnitude? (b) What will be the minimum

magnitude of the resultant magnetic �eld?

Watch Video Solution

7. A long, vertical straight wire carrying a

current of 30 A is placed in an external,

uniform magnetic �eld of (  T

exists from south to north. Find magnetic �eld

at a point 2.0 away from the wire.

4.0 × (10− 4)

https://dl.doubtnut.com/l/_SDkRGGPf1wIc
https://dl.doubtnut.com/l/_nKJhndNfgBzI


Watch Video Solution

8. A long vertical wire carrying a current of 10A

in the upward direction is placed in a region

where a horizontal magnetic �eld of

magnitude(  T exists from south to

north. Find the point where the resultant

magnetic �eld is zero.

Watch Video Solution

2.0 × 10− 3)

https://dl.doubtnut.com/l/_nKJhndNfgBzI
https://dl.doubtnut.com/l/_fPASEMQDKhOB


9. Figure shows two parallel wires separated

by a distance of 4.0 cm and carrying equal

currents of 10A along opposite directions. Find

the magnitude of the magnetic �eld B at the

points  

Watch Video Solution

A1, A2, A3 and A4.

https://dl.doubtnut.com/l/_jRzaDmaqUY5r


10. Two parallel wires carry equal currents of

10A along the same direction and are

separated by a distance of 2.0 cm. Find the

magnetic �eld at a point which is 2.0 cm away

from each of these wires.

Watch Video Solution

11. Two long, straight wires, each carrying a

current of 5A, are placed along the x and y

axes respectively. The currents point along the

https://dl.doubtnut.com/l/_6fWLBoXpDmX6
https://dl.doubtnut.com/l/_zszdrds0ydUC


positive directions of the axes. Find the

magnetic �elds at the points (a) (1m, 1m), (b)

(-1m, 1m), (c) (-1m, -1m) and (d) (1m, -1m).

Watch Video Solution

12. Four long, straight wires, each carrying a

current of 5.0 A, are placed in a plane as

shown in �gure . The points of intersection

form a square of side 5.0 cm. (a) Find the

magnetic �eld at the centre P of the square.

(b)  are points situated onQ1, Q2, Q3 and Q4

https://dl.doubtnut.com/l/_zszdrds0ydUC
https://dl.doubtnut.com/l/_jcbPaJpRF1Uy


the diagonals of the square and at a distance

from P that is equal to the length of the

diagonal of the square. Find the magnetic

�elds at these points. ` 

Watch Video Solution

https://dl.doubtnut.com/l/_jcbPaJpRF1Uy
https://dl.doubtnut.com/l/_XUczCCfwHJFh


13. Figure shows a long wire bent at the

middle to form a right angle. Show that the

magnitudes of the magnetic �elds at the

points P,Q, R and S are equal and �nd this

magnitude. ` 

Watch Video Solution

https://dl.doubtnut.com/l/_XUczCCfwHJFh


14. Consider a straight piece of length x of a

wire carrying a current i. Let P be a point on

the perpendicular bisector of the piece,

situated at a distance d from its middle point.

Show that for d>>x, the magnetic �eld at P

varies as (`1/d^2) whereas for d << x, it varies as

1/d.

Watch Video Solution

https://dl.doubtnut.com/l/_ctf7YnpOu75L


15. Consider a 10-cm long piece of a wire which

carries a current of 10A . Find the magnitude

of the magnetic �eld due to the piece at a

point which makes an equilateral triangle with

the ends of the piece.

Watch Video Solution

16. A long, straight wire carries a current i. Let

`B_1 be the magnetic �eld at a point P at a

distance d from the wire. Consider a section of

https://dl.doubtnut.com/l/_yY46K2VBnV4v
https://dl.doubtnut.com/l/_bTkxn6yYpvgX


length l of this wire such that the point P lies

on a perpendicular bisector of the section. Let

B_2 be the magnetic �eld at this point due to

this section only. Find the value of d/l so that

B_2 di�ers from B_1 by 1 %.

Watch Video Solution

17. Figure shows a square loop ABCD with edge

length a. The resistance of the wire ABC is r

and that of ADC is 2r. Find the magnetic �eld B

at the centre of the loop assuming uniform

https://dl.doubtnut.com/l/_bTkxn6yYpvgX
https://dl.doubtnut.com/l/_qIqYVkpyzdz4


wires. ` 

Watch Video Solution

18. Figure shows a square loop of edge a made

of a uniform wire. A current i enters the loop

at the point A and leaves it at the point C. Find

the magnetic �eld at the point P which is on

https://dl.doubtnut.com/l/_qIqYVkpyzdz4
https://dl.doubtnut.com/l/_kCD9iAqKGAGP


the perpendicular bisector of AB at a distance

a/4 from it. ` 

Watch Video Solution

19. Consider the situation described in the

previous problem. Suppose the current I

enters the loop at the point A and leaves it at

https://dl.doubtnut.com/l/_kCD9iAqKGAGP
https://dl.doubtnut.com/l/_jRXxXSD00h2W


the point B. Find the magnetic �eld at the

centre of the loop.

Watch Video Solution

20. The wire ABC shown in �gure forms an

equilateral triangle. Find the magnetic �eld B

at the centre O of the triangle assuming the

https://dl.doubtnut.com/l/_jRXxXSD00h2W
https://dl.doubtnut.com/l/_EJbPFyVTNKnf


wire to be uniform. ` 

Watch Video Solution

https://dl.doubtnut.com/l/_EJbPFyVTNKnf


21. A wire of length l is bent in the form of an

equilateral triangle and carries an electric

current i. (a) Find the magnetic �eld B at the

centre. (b) If the wire is bent in the form of a

square, what would be the value of B at the

centre?

Watch Video Solution

22. A long wire carrying a current i is bent to

form a plane angle alpha Find the magnetic.

https://dl.doubtnut.com/l/_rMozhEW16P7J
https://dl.doubtnut.com/l/_vCPvhmypvZZ4


�eld B at a point on the bisector of this angle

situated at a distance x from the vertex. `

Watch Video Solution

23. Find the magnetic �eld B at the centre of a

rectangular loop of length l and width b,

carrying a current i.

Watch Video Solution

https://dl.doubtnut.com/l/_vCPvhmypvZZ4
https://dl.doubtnut.com/l/_adM4w1ir1w0g


24. A regular polygon of n sides is formed by

bending a wire of total length  which

carries a current i. (a) Find the magnetic �eld B

at the centre of the polygon. (b) By letting

 , deduce the expression for the

magnetic �eld at the centre of a circular

current.

Watch Video Solution

2πr

n → ∞

https://dl.doubtnut.com/l/_0z0BH6azZoFe


25. Each of the batteries shown in �gure has

an emf equal to 5 V. Show that the magnetic

�eld B at the point P is zero for any set of

values of the resistances . 

Watch Video Solution

https://dl.doubtnut.com/l/_JBopjCOPZkjV


26. A straight , long wire carries a current a

current of 20A. Another wire carrying equal

current is placed parallel to it. If the force

acting on a length of 10cm of the second wire

is , what is the separation

between them?

Watch Video Solution

(2.0 × (10− 5))N

27. Three coplanar parallel wires, each carrying

a current of 10 A along the same direction, are

https://dl.doubtnut.com/l/_266stACYfbax
https://dl.doubtnut.com/l/_IWc17YWcuHuj


placed with a separation 5.0 cm between the

consecutive ones. Find the magnitude of the

magnetic force per unit length acting on the

wires.

Watch Video Solution

28. Two parallel wires separated by a distance

of 10cm carry currents of 10 A and 40 A along

the same direction, Where should a third

current be placed so that it experience no

magnetic force?

https://dl.doubtnut.com/l/_IWc17YWcuHuj
https://dl.doubtnut.com/l/_QNP1Ciniv16p


Watch Video Solution

29. Figure shows a part of an electric circuit.

The wires AB, CD, and EF are long and have

identical resistances. The separation between

the neighbouring wires is 1.0 cm. The wires AE

and BF have negligible resistances and the

ammeter reads 30 A . Calculate the magnetic

force per unit length of AB and CD. ` 

https://dl.doubtnut.com/l/_QNP1Ciniv16p
https://dl.doubtnut.com/l/_2yeQVFMz1ii3


Watch Video Solution

30. A long, straight wire is �xed horizontally

and carries a current of 50.0 A. A second wire

having linear mass  directly above this

wire at a separation of 5.0 mm. What current

should this second wire carry such that the

magnetic repulsion can balance its weight?

Watch Video Solution

10− 4Kg

https://dl.doubtnut.com/l/_2yeQVFMz1ii3
https://dl.doubtnut.com/l/_DIMhuYmfc3Df


31. A square loop PQRS carrying a current of

6.0 A is placed near a long wire carrying 10 A

as shown in �gure . (a) Show that the

magnetic force acting on the part PQ is equal

and opposite to that on the part RS. (b) Find

the magnetic force on the square loop. ` 

Watch Video Solution

https://dl.doubtnut.com/l/_P4naiVWnE0Zk


32. A circular loop of one turn carries a current

of 5.00 A. If the magnetic �eld B at the centre

is 0.200 mT, �nd the radius of the loop.

Watch Video Solution

33. A current - carrying circular coil of 100

turns and radius 5.0 cm produces a magnetic

�eld of  T at its centre. Find the

value of the current.

Watch Video Solution

(6.0 × 10− 5)

https://dl.doubtnut.com/l/_P4naiVWnE0Zk
https://dl.doubtnut.com/l/_ivCUTg8gcZMI
https://dl.doubtnut.com/l/_UfF64lkccL4B


34. An electron makes (  revolutions

per second in a circle of radius 0.5 angstrom.

Find the magnetic �eld B at the centre of the

circle.

Watch Video Solution

3 × 105)

35. A conducting circular loop of radius a is

connected to two long, straight wires . The

straight wires carry a current I as shown in

https://dl.doubtnut.com/l/_UfF64lkccL4B
https://dl.doubtnut.com/l/_CLHLa2M1sib3
https://dl.doubtnut.com/l/_qU91q4yG25v7


�gure . Find the magnetic �eld B at the centre

of the loop. 

Watch Video Solution

36. Two circular coils of radii 5.0 cm and 10 cm

carry equal currents of 2.0 A. The coils have 50

and 100 turns respectively and are placed in

such a way that their planes as well as the

https://dl.doubtnut.com/l/_qU91q4yG25v7
https://dl.doubtnut.com/l/_ui8m5CB18hb8


centres coincide. Find the magnitude of the

magnetic �eld B at the common centre of the

coils if the currents in the coils are (a) in the

same sense (b) in the opposite sense.

Watch Video Solution

37. Two circular coils of radii 5.0 cm and 10 cm

carry equal currents of 2.0 A. The coils have 50

and 100 turns respectively and are placed in

such a way that their planes are perpendicular

https://dl.doubtnut.com/l/_ui8m5CB18hb8
https://dl.doubtnut.com/l/_HPP9BbxukbmH


to each other, what would be the magnitude

of the magnetic �eld B at the centre ?

Watch Video Solution

38. A circular loop of radius 20 cm carries a

current of 10 A. An electron crosses the plane

of the loop with a speed of (` 2.0 xx (10^6) m

s^-1). The direction of motion makes an angle

of 30^@ with the axis of the circle and passes

through its centre. Find the magnitude of the

https://dl.doubtnut.com/l/_HPP9BbxukbmH
https://dl.doubtnut.com/l/_O8VG74lSQNxP


magnetic force on the electron at the instant

it crosses the plane.

Watch Video Solution

39. A circular loop of radius R carries a current

I. Another circular loop of radius r(ltltR) carries

a current I. The plane of the smaller loop

makes an angle of 90^@ with that of the

larger loop. The planes of the two circles are

at right angle to each other. Find the torque

acting on the smaller loop.

https://dl.doubtnut.com/l/_O8VG74lSQNxP
https://dl.doubtnut.com/l/_HwKJY0V0fA6f


Watch Video Solution

40. A circular loop of radius r carrying a

current i is held at the centre of another

circular loop of radius R(>> r) carrying a

current I. The plane of the smaller loop makes

an angle of  with that of the larger loop. It

the smaller loop is held �xed in this position

by applying a single force at a point on its

periphery, what would be the minimum

magnitude of this force?

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_HwKJY0V0fA6f
https://dl.doubtnut.com/l/_LMze9G2xAnmn


41. Find the magnetic �eld B due to a

semicircular wire of radius 10.0 cm carrying a

current of 5.0A at its centre of curvature .

Watch Video Solution

42. A piece of wire carrying a current of 6.00 A

is bent in the form of a circular arc of radius

10.0 cm, and it subtends an angle of  at

the centre. Find the magnetic �eld B due to

this piece of wire at the centre.

120∘

https://dl.doubtnut.com/l/_LMze9G2xAnmn
https://dl.doubtnut.com/l/_VP7ZA8ZYNntA
https://dl.doubtnut.com/l/_jnFVaXZNcQ73


Watch Video Solution

43. A circular loop of radius r carries a current

i. where should a long , straight wire carrying a

current 4i be placed in the plane of the circle

so that the magnetic �eld at the centre

becomes zero?

Watch Video Solution

https://dl.doubtnut.com/l/_jnFVaXZNcQ73
https://dl.doubtnut.com/l/_mBIfpNnHUBv9


44. A circular coil of 200 turns has a radius of

10 cm and carries a current of 2.0 A. (a) Find

the magnitude of the magnetic �eld  at

the centre of the coil. (b) At what distance

from the centre along the axis of the coil will

the �eld B drop to half its value at the centre?

Watch Video Solution

(
→
B)

45. A circular loop of radius 4.0 cm is placed in

a horizontal plane and carries an electric

https://dl.doubtnut.com/l/_4OBlOiBn0FxY
https://dl.doubtnut.com/l/_EuUAC61aeojH


current of 5.0 A in the clockwise direction as

seen from above. Find the magnetic �eld (a) at

a point 3.0 cm above the centre of the loop (b)

at a point 3.0 cm below the centre of the loop.

Watch Video Solution

46. A charge of  C is distributed

uniformly over a circular ring of radius 20.0

cm. The ring rotates about its axis with an

angular velocity of 60.0 rad ` s^-1 . Find the

ratio of the electric �eld to the magnetic �eld

(3.14 × 10− 6)

https://dl.doubtnut.com/l/_EuUAC61aeojH
https://dl.doubtnut.com/l/_5KYfo4LHnbFV


at a point on the axis at a distance of 5.00 cm

from the centre.

Watch Video Solution

47. A thin but long, hollow, cylindrical tube of

radius r carries a current i along its length.

Find the magnitude of the magnetic �eld at a

distance r/2 from the surface (a) inside the

tube (b) outside the tube.

Watch Video Solution

https://dl.doubtnut.com/l/_5KYfo4LHnbFV
https://dl.doubtnut.com/l/_wd4Ww8B4HlTi
https://dl.doubtnut.com/l/_GosN1flq7ZkL


48. A long, cylindrical tube of inner and outer

radii a and b carries a current i distributed

uniformly over its cross section. Find the

magnitude of the magnetic �eld at a point (a)

just inside the tube (b) just outside the tube.

Watch Video Solution

49. A long, cylindrical wire of radius b carries a

current i distributed uniformly over its cross

section. Find the magnitude of the magnetic

https://dl.doubtnut.com/l/_GosN1flq7ZkL
https://dl.doubtnut.com/l/_viRTH17kVHpY


�eld at a point inside the wire at a distance a

from the axis.

Watch Video Solution

50. A solid wire of radius 10 cm carries a

current of 5.0 A distributed uniformly over its

cross section. Find the magnetic �eld B at a

point at a distance (a) 2 cm (b) 10 cm and (c)

20 cm away from the axis.

Watch Video Solution

https://dl.doubtnut.com/l/_viRTH17kVHpY
https://dl.doubtnut.com/l/_vCjl6JkcH5vY
https://dl.doubtnut.com/l/_daQyOXm5gir3


51. Sometimes we show an idealised magnetic

�eld which is uniform in a given region and

falls to zero abruptly. One such �eld is

represented in �gure . Using Ampere's law

over the path PQRS, show that such a �eld is

not possible. 

Watch Video Solution

https://dl.doubtnut.com/l/_daQyOXm5gir3
https://dl.doubtnut.com/l/_gyC33yTRw3Vz


52. Two large metal sheets carry surface

currents as shown in �gure . The current

through a strip of width dl is Kdl where K is a

constant . Find the magnetic �eld at the

points P,Q and R. ` 

Watch Video Solution

https://dl.doubtnut.com/l/_gyC33yTRw3Vz


53. Consider the situation of the previous

problem. A particle having charge q and mass

m is projected from the point Q in a direction

going into the plane of the diagram. It is

found to describe a circle of radius r between

the two plates. Find the speed of the charged

particle.

Watch Video Solution

https://dl.doubtnut.com/l/_400Q0BvB1t8M


54. The magnetic �eld B inside a long solenoid,

carrying a current of 5.00 A, is 

T. Find the number of turns per unit length of

the solenoid.

Watch Video Solution

(3.14 × 10− 2)

55. A long solenoid is fabricated by closely

winding a wire of radius 0.5 mm over a

cylindrical nonmagnetic frame so that the

successive turns nearly touch each other.

https://dl.doubtnut.com/l/_0UcptVh62NrT
https://dl.doubtnut.com/l/_fQ8N3YSkEJz7


What would be the magnetic �eld B at the

centre of the solenoid if it carries a current of

5 A?

Watch Video Solution

56. A copper wire having resistance 0.01 ohm

in each metre is used to wind a 400 turn

solenoid of radius 1.0 cm and length 20 cm.

Find the emf of a battery which when

connected across the solenoid will cause a

https://dl.doubtnut.com/l/_fQ8N3YSkEJz7
https://dl.doubtnut.com/l/_bFPY8B4yhb4I


magnetic �eld of  T near the

centre of the solenoid.

Watch Video Solution

(1.0 × 10− 2)

57. A tightly- wound solenoid of radius a and

length l has n turns per unit length. It carries

an electric current i. Consider a length dx of

the solenoid at a distance x from one end. This

contains n dx turns and may be approximated

as a circular current I n dx. (a) Write the

magnetic �eld at the center of the solenoid

https://dl.doubtnut.com/l/_bFPY8B4yhb4I
https://dl.doubtnut.com/l/_aMftzxCIHq7b


due to this circular current. Integrate this

expression under proper limits to �nd the

magnetic �eld at the center of the solenoid.

(b) Verify that if , the �eld tends to 

 and if , the �eld tends

to  . Interpret these results.

Watch Video Solution

l > > a

(B = (μ0ni) a > > 1

B = ((μ0)ni a)
l

2

58. A tightly- wound , long solenoid carries a

current of 2.00 A. An electron is found to

execute a uniform circular motion inside the

https://dl.doubtnut.com/l/_aMftzxCIHq7b
https://dl.doubtnut.com/l/_ebgVlvf3FBcH


solenoid with a frequency of

). Find the number of turns

per metre in the solenoid.

Watch Video Solution

(1.00 × 108revs− 1

59. A tightly-wound, long solenoid has n turns

per unit length, a radius r and carries a

current i. A particle having charge q and mass

m is projected from a point on the axis in a

direction perpendicular to the axis. What can

https://dl.doubtnut.com/l/_ebgVlvf3FBcH
https://dl.doubtnut.com/l/_DNEHRGwvv9iH


be the maximum speed for which the particle

does not strike the solenoid?

Watch Video Solution

60. A tightly- wound, long solenoid is kept with

its axis parallel to a large metal sheet carrying

a surface current. The surface current through

a width dl of the sheet is Kdl and the number

of turns per unit length of the solenoid is n.

The magnetic �eld near the centre of the

solenoid is found to be zero. (a) �nd the

https://dl.doubtnut.com/l/_DNEHRGwvv9iH
https://dl.doubtnut.com/l/_6WzOKzRdSeBY


current in the solenoid. (b) If the solenoid is

rotated to make its axis perpendicular to the

metal sheet, what would be the magnitude of

the magnetic �eld near its centre?

Watch Video Solution

61. A capacitor of capacitance  is

connected to a battery of 20 volts for a long

time and then disconnected from it. It is now

connected across a long solenoid having 4000

turns per meter. It is found that the potential

100μF

https://dl.doubtnut.com/l/_6WzOKzRdSeBY
https://dl.doubtnut.com/l/_b3tHyxjXyzmd


Others

di�erence across the capacitor drops to 

of its maximum value in 2.0 seconds. Estimate

the average magnetic �eld produced at the

centre of the solenoid during this period.

Watch Video Solution

90∘

1. Shows a rod PQ of length 20.0 cm and mass

200g suspended through a �xed point O by

two threads of lengths 20.0 cm each. A

https://dl.doubtnut.com/l/_b3tHyxjXyzmd
https://dl.doubtnut.com/l/_44CAEELzoVJD


magnetic �eld of strenght 0.500 T exists in the

vicinity of the wire PQ as shown in the �gure.

The exists in the vicinity of the wire PQ as

shown in the �gure. The wires conecting PQ

with the battery are loose and exert no force

on PQ.(a) �nd the tension in the threads when

the switch S is open. (b) A current of 2.0 A is

established when the switch S is closed. Find

https://dl.doubtnut.com/l/_44CAEELzoVJD


the tension in the threads now. 

Watch Video Solution

https://dl.doubtnut.com/l/_44CAEELzoVJD

