
PHYSICS

BOOKS - HC VERMA PHYSICS (ENGLISH)

MAGNETIC FIELD

Example

1. A proton is projected with a speed of 

horizontally from est to west. A uniform magnetic

�eld  T exists in the

vertically upward direction(a) �nd the force on the

3X106ms−1

→
B ofstren > h2.0X10−3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qLv8uQRQZqfJ


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

acceleration produced?

Watch Video Solution

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 particle to come back to its original

position for the �rst time after being projected.

Watch Video Solution

100μC

10ms−1

https://dl.doubtnut.com/l/_qLv8uQRQZqfJ
https://dl.doubtnut.com/l/_zsDEgGTGll9C
https://dl.doubtnut.com/l/_yN4CXz65b52S


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 separately. 

Watch Video Solution

https://dl.doubtnut.com/l/_yN4CXz65b52S


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 .

Watch Video Solution

→
μ =

→
i A

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/_8KWM2LxHSmB9
https://dl.doubtnut.com/l/_OwVUefej8eG0


6. The two long, straight wires carrying electric

currents 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. The long, staight 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 magnitude of the

magnetic force experienced by 10 cm of a wire.

Watch Video Solution

https://dl.doubtnut.com/l/_BQps2HnucltN
https://dl.doubtnut.com/l/_bBt1JytbgZUU


Worked Out Examples

8. A circular coil of radius

. If the coil has 25

turns , �nd the magnetic �eld at the centre.

Watch Video Solution

1 ⋅ 5cmcarriesacurrentof1 ⋅ 5A

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

https://dl.doubtnut.com/l/_82y7aE05u0X1
https://dl.doubtnut.com/l/_67ckoYTkeErz


1. A charge of  moves with a speed of 

 along the positive x-axis. A magnetic

�eld  of strength  exists in

space. Find the magnetic force acting on the charge

Watch Video Solution

2.0μC

2.0X106ms−1

→
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.

Watch Video Solution

https://dl.doubtnut.com/l/_yME3tL9swoOq
https://dl.doubtnut.com/l/_cAXBjOpSiEmF


3. Shows two long metal rails placed horizontally and

parallel to each other at a separation i. A uniform

magnetic �eld b exists in the vertically downward

direction. A wire of mass m can slide on the rails. The

rails are connected to a constant current source

which drives a current I in the circuirt. The friction

coe�cient between the rails and the wire is . (a)

What should be the minimum value of  which can

prevent the wire from sliding on the rails? (b)

Describe the motion of the wire if the value of  is

μ

μ

μ

https://dl.doubtnut.com/l/_cAXBjOpSiEmF
https://dl.doubtnut.com/l/_oVm53lDJ6dMG


half the value found in the previous part. 

Watch Video Solution

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

https://dl.doubtnut.com/l/_oVm53lDJ6dMG
https://dl.doubtnut.com/l/_qr3HwCHzRhwW
https://dl.doubtnut.com/l/_6pucS2NnTyXu


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

accelerated to kinetic energy  and are

projected perpendicularly into a magnetic �eld 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

2keV

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 electric �eld is switched on

20μC 20μg

https://dl.doubtnut.com/l/_6pucS2NnTyXu
https://dl.doubtnut.com/l/_AoppdOyofxjZ


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. 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

m = 1.6X10−27

q = 1.6X10−19

1.0X107ms−7

https://dl.doubtnut.com/l/_AoppdOyofxjZ
https://dl.doubtnut.com/l/_Xw6e8Cyo3NYn


the paper, �nd the time spent by the particle in the

regio the magnetic feld after entering it at . 

Watch Video Solution

E

8. A beam of protons with a velocity of 

enters a uniform magnetic �eld of 0.3 T. The velocity

4X105ms−1

https://dl.doubtnut.com/l/_Xw6e8Cyo3NYn
https://dl.doubtnut.com/l/_bF0Fxmu35Vtp


makes an angle of  with the magnetic �eld. Find

the radius of the helical path taken by the proton

beam.

Watch Video Solution

60∘

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

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

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  withθ = 37∘

https://dl.doubtnut.com/l/_bF0Fxmu35Vtp
https://dl.doubtnut.com/l/_gzBlIj9v7jsJ


the x - axis. 

Watch Video Solution

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

https://dl.doubtnut.com/l/_gzBlIj9v7jsJ
https://dl.doubtnut.com/l/_59cpuoVRowcI


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 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

https://dl.doubtnut.com/l/_59cpuoVRowcI
https://dl.doubtnut.com/l/_oEe19ByCq3rd


for the �rst time. 

View Text Solution

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

https://dl.doubtnut.com/l/_oEe19ByCq3rd
https://dl.doubtnut.com/l/_P6Mo9Yg41qUN


P,Q and R. 

Watch Video Solution

13. Two parallel wires P and Q placed at a separation 

 carry electric currents i_1= 5A and i_2= 2A in

 opposite directions as shown in �gure. Find the

point on the line PQ where the resultant magnetic

�eld ` 

is zero. 

d = 6cm

https://dl.doubtnut.com/l/_P6Mo9Yg41qUN
https://dl.doubtnut.com/l/_1KdQJ5UNVfyX


Watch Video Solution

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

perpendicular to the plane of the paper as shown in

�gure 

. 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 

2 ⋅ 0

9 ⋅ 6A

https://dl.doubtnut.com/l/_1KdQJ5UNVfyX
https://dl.doubtnut.com/l/_9HA07B0ZKd6i


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

View Text Solution

https://dl.doubtnut.com/l/_9HA07B0ZKd6i


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 

https://dl.doubtnut.com/l/_lgCg7PZUA11g
https://dl.doubtnut.com/l/_TG4T2KdvoHb9


if a battery is connected between the points A and C.

Watch Video Solution

17. Two long wires, carrying currents  are

placed perpendicular to each other in such a way

that they just avoid a contact. Find the magnetic

i1 and i2,

https://dl.doubtnut.com/l/_TG4T2KdvoHb9
https://dl.doubtnut.com/l/_qIddcCEEjpn6


force on a small length dl of the second wire

situated at a distance l from the �rst wire. (�gure) 

Watch Video Solution

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

https://dl.doubtnut.com/l/_qIddcCEEjpn6
https://dl.doubtnut.com/l/_aqdboW1j6Rdv


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

19. Figure shows a current loop having two circular

arcs joined by two radial lines. Find the magnetic

https://dl.doubtnut.com/l/_aqdboW1j6Rdv
https://dl.doubtnut.com/l/_sBnTOesLsaWi


�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 the straight

https://dl.doubtnut.com/l/_sBnTOesLsaWi
https://dl.doubtnut.com/l/_vCY6Bz0PDdki


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.

Watch Video Solution

0.50 × (10−4)T

https://dl.doubtnut.com/l/_vCY6Bz0PDdki
https://dl.doubtnut.com/l/_xQDB9skjKmHN


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 where (a) xlta, (b) altxltb, (c) bltxltc and

(d)xgtc. Assume that the current density is uniform

in the inner wire and also uniform in the outer shell. 

https://dl.doubtnut.com/l/_xQDB9skjKmHN
https://dl.doubtnut.com/l/_n3jMneYpVTEw


View Text 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 sheet. 

Watch Video Solution

https://dl.doubtnut.com/l/_n3jMneYpVTEw
https://dl.doubtnut.com/l/_d3jSgwskWUoK


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.

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

https://dl.doubtnut.com/l/_4H4hK7rnz3l9
https://dl.doubtnut.com/l/_Zzd8dDEHZpaj


due to any solenoid is con�ned within the volume of

that solenoid only. 

Watch Video Solution

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

https://dl.doubtnut.com/l/_Zzd8dDEHZpaj
https://dl.doubtnut.com/l/_8dl3ypgLyyV1


Objective 1

between the wire and the particle. 

View Text 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/_8dl3ypgLyyV1
https://dl.doubtnut.com/l/_ZbdZFwNKQzC2


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 pint. If a magnetic �eld is switched on in the

vertical direction, the tension in the string

https://dl.doubtnut.com/l/_ZbdZFwNKQzC2
https://dl.doubtnut.com/l/_ghgf7COVsX72


A. will increase

B. will decrease

C. will remai the same

D. may increase or decrease

Answer: may increasec or decrease

Watch Video Solution

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?

https://dl.doubtnut.com/l/_ghgf7COVsX72
https://dl.doubtnut.com/l/_hClVDEOBGz7p


A. Electron

B. Proton

C. 

D. 

Answer: 

Watch Video Solution

He+

Li+ +

Li+ +

4. Which of the following particles will describe the

smallest circle when projected with the same velocity

perpendicular to a magnetic �eld?

https://dl.doubtnut.com/l/_hClVDEOBGz7p
https://dl.doubtnut.com/l/_C0Fc0bvDu8hL


A. Electron

B. Proton

C. 

D. 

Answer: Electron

Watch Video Solution

He+

Li+ +

5. Which of the follwing particles will have minimum

frequency of revolution when projected with the

same velocity perpendicular to a magnetic �eld?

https://dl.doubtnut.com/l/_C0Fc0bvDu8hL
https://dl.doubtnut.com/l/_ktcPA2r0S1aG


A. Electron

B. Proton

C. 

D. 

Answer: 

Watch Video Solution

He+

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

1cm2

https://dl.doubtnut.com/l/_ktcPA2r0S1aG
https://dl.doubtnut.com/l/_RvpUsu60eyrT


A. Zero

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/_RvpUsu60eyrT
https://dl.doubtnut.com/l/_QOtyoHH9uRzL


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. a circle

C. a helix with uniform pitch

https://dl.doubtnut.com/l/_QOtyoHH9uRzL
https://dl.doubtnut.com/l/_93tKB2CQQhgu


D. a 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

A. a straight line

B. a circle

https://dl.doubtnut.com/l/_93tKB2CQQhgu
https://dl.doubtnut.com/l/_D9kJ0Gy0Yn40


C. a helix with uniform pitch

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 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

https://dl.doubtnut.com/l/_D9kJ0Gy0Yn40
https://dl.doubtnut.com/l/_jTKDgsntEs4R


Exercises

A. 

B. 

C. 

D. zero

Answer: zero

Watch Video Solution

qυ
μ0i

2a

qυ
μ0i

2πa

qυ
μ0i

a

1. An alpha particle is projected vertically upward a

speed of  in a region where a3.0X104kms−1

https://dl.doubtnut.com/l/_jTKDgsntEs4R
https://dl.doubtnut.com/l/_9l61d9X3cYMB


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

2. An electron is projectd horizontally with a kinetic

energy of 10 keV. A magnetic feld of 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

https://dl.doubtnut.com/l/_9l61d9X3cYMB
https://dl.doubtnut.com/l/_OaShS4WCfzxr


3. A magnetic �eld of  T exerts a

force of  N on a particle

having a charge of  C and going in the x-y

plane. Find the velocity of the particle.

Watch Video Solution

(4.0X10−3
→
k )

(4.0
→
i + 3.0

→
j x10−10

1.0X10−9

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

(7.0
→
i − 3.0

→
j )X10−3

https://dl.doubtnut.com/l/_OaShS4WCfzxr
https://dl.doubtnut.com/l/_P0QE3vLpanYI
https://dl.doubtnut.com/l/_8G5corXESKeh


veci` in the last expression was not readable. What

can this number be?

Watch Video Solution

(□
→
i + 7.0

→
j )X10−6ms−2

' . Theνmber → ≤ ftof

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/_8G5corXESKeh
https://dl.doubtnut.com/l/_HP3cHAegTHt4


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

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?

53∘

https://dl.doubtnut.com/l/_kHCuY4sPL8zU
https://dl.doubtnut.com/l/_6eu6Di8eiT49


Watch Video Solution

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 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. 

https://dl.doubtnut.com/l/_6eu6Di8eiT49
https://dl.doubtnut.com/l/_nVfDbpGtm6Z7


Watch Video Solution

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

https://dl.doubtnut.com/l/_nVfDbpGtm6Z7
https://dl.doubtnut.com/l/_UB9R4loeSeXd


magnitude of 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 given as

https://dl.doubtnut.com/l/_UB9R4loeSeXd
https://dl.doubtnut.com/l/_6vezeYLiJsF9


 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.

https://dl.doubtnut.com/l/_6vezeYLiJsF9
https://dl.doubtnut.com/l/_DHvXr2zBHE9r


Find the magnetic force 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 coincides with the centre of the

�led The strenght of the magnetic �eld at the

https://dl.doubtnut.com/l/_DHvXr2zBHE9r
https://dl.doubtnut.com/l/_7x1XXN8NPb7q


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

the wire. 

Watch Video Solution

https://dl.doubtnut.com/l/_7x1XXN8NPb7q


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

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

https://dl.doubtnut.com/l/_VxaMkSuUKMXQ
https://dl.doubtnut.com/l/_a6ADxKX0Iktj


the loop. A magnetic �eld B exists in the lower

region.Find the change in the tension of the spring if

the current in the loop is reversed. 

Watch Video Solution

https://dl.doubtnut.com/l/_a6ADxKX0Iktj


15. A current loop of arbitrary shape lies in a uniform

magnetic �eld B. show that the net 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/_kIrrLfUVbfz8
https://dl.doubtnut.com/l/_3NOl2D7ZLNTu


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 . A magnetic

�eld  exists in the z-direction. Find the magnitude

of the magnetic force on the portion of the wire

between .

i x − y

y = A sin( x)
2π

λ

B

x = 0 and x = λ

https://dl.doubtnut.com/l/_H3vMuwGhOErG
https://dl.doubtnut.com/l/_Lwr0fEyAyiwh


Watch Video Solution

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 carries a current . 

Watch Video Solution

i

https://dl.doubtnut.com/l/_Lwr0fEyAyiwh
https://dl.doubtnut.com/l/_lJHzlHidcQYt


20. A straight horizontal wire of mass 10mg and

length 1.0 cm carries a current of 2.0 A. what

minimum megnetic �eld B should be 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

https://dl.doubtnut.com/l/_lJHzlHidcQYt
https://dl.doubtnut.com/l/_4FYpC82M8bNO
https://dl.doubtnut.com/l/_dPYxDKcSKoNJ


�gure. A vertically upward magnetic �eld of strenght

B exists in the space. The matal strips are smooth

but the 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/_dPYxDKcSKoNJ


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/_9FD3u08NXkvm


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

24. A circular loop of radius a, carrying a current I, is

placed in a tow dimensional magnetic �eld. The

centre of the loop coincides with the centre of the

�led The strenght of the magnetic �eld at the

https://dl.doubtnut.com/l/_G8z6Ur86ICLY
https://dl.doubtnut.com/l/_fYHLiIDrIhlO


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

the wire. 

Watch Video Solution

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


25. A ring of radius 0.1m is made out of thin metallic

wire of area of cross section . The ring has a

uniform charge of  coulombs. Find the change in

the radius of the rig when a charge of  is

placed at the center of the ring. Young's modulus of

the metal is .

Watch Video Solution

10−6m2

π

10−8C

2 × 1011Nm−2

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

→
B = B0(1 + )

→
k .

x

l

https://dl.doubtnut.com/l/_6um3FrxychfN
https://dl.doubtnut.com/l/_BbTkczlPZAxz


to the x-y axes. Find the 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

electric force on the free electrons balances

themagnetic force. Find the electric �eld developed

inside the wire when the redistribution �eld

https://dl.doubtnut.com/l/_BbTkczlPZAxz
https://dl.doubtnut.com/l/_epYvTkx0XLYE


developed inside the wire when the redistribution

stops. (c) what potential di�erence is developed

between the ends of the wire? 

Watch Video Solution

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

https://dl.doubtnut.com/l/_epYvTkx0XLYE
https://dl.doubtnut.com/l/_m9tiBRZ9xnZf


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 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

https://dl.doubtnut.com/l/_m9tiBRZ9xnZf


hall e�ect. 

Watch Video Solution

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.

2.0X10−8C

2.0X10−10g

2.0X103ms−1

https://dl.doubtnut.com/l/_m9tiBRZ9xnZf
https://dl.doubtnut.com/l/_HAd9rI8Q8SmQ


Watch Video Solution

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?

Watch Video 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 number of

revolutons per second made by the electron.

https://dl.doubtnut.com/l/_HAd9rI8Q8SmQ
https://dl.doubtnut.com/l/_rBgRxYjvTu1A
https://dl.doubtnut.com/l/_q21Qu0v1c1so


Watch Video 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.

Watch Video Solution

33. A charged particle is accelerated thrught a

potential di�erence of 12 kV and acquires a speed of

 It is then injected perpendiuclarly1.0X106ms−1.

https://dl.doubtnut.com/l/_q21Qu0v1c1so
https://dl.doubtnut.com/l/_Upp7jQ2UH3kZ
https://dl.doubtnut.com/l/_HxuiNdiw5K6s


into a magnetic �eld of strenght 0.2 T. �nd the radius

of the circle described by it.

Watch Video Solution

34. Doubly ionized helium ions are projected with a

speed of  in a direction perpendicular to a

uniformmagnetic �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

10kms−1

https://dl.doubtnut.com/l/_HxuiNdiw5K6s
https://dl.doubtnut.com/l/_UweOSZhusJwL
https://dl.doubtnut.com/l/_lKBzB9J6oXkT


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.

Watch Video Solution

3X106ms−1

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/_lKBzB9J6oXkT
https://dl.doubtnut.com/l/_Doa815z02wDp
https://dl.doubtnut.com/l/_OvrHbv2sPXkS


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 the

charge q on the particle is negative. 

https://dl.doubtnut.com/l/_OvrHbv2sPXkS


Watch Video Solution

38. A charged particle  enters perpendicular in

a uniform magnetic �eld  and comes out �eld as

shown. Find the angle of deviation  for particle to

cross magnetic �eld will be 

Watch Video Solution

(q,m)

B

θ

https://dl.doubtnut.com/l/_OvrHbv2sPXkS
https://dl.doubtnut.com/l/_85puigcHLpPm


39. A narrow beam of singley 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 =

6.0X104ms−1,

https://dl.doubtnut.com/l/_85puigcHLpPm
https://dl.doubtnut.com/l/_lOoQsg2DHJTJ


 kg, where A is the mass number. 

Watch Video Solution

A(1.6X10−27

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 circular paths followed by the

isotopes with mass numbers 57 and 58. Take the

https://dl.doubtnut.com/l/_lOoQsg2DHJTJ
https://dl.doubtnut.com/l/_nD42vYexxeOi


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 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 theion = A(1.6X10−27

https://dl.doubtnut.com/l/_nD42vYexxeOi
https://dl.doubtnut.com/l/_CSCN7g11ggGl


mass number. 

View Text Solution

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

2.0X10−3C 2.0X10−5

https://dl.doubtnut.com/l/_CSCN7g11ggGl
https://dl.doubtnut.com/l/_ROXAu4V4b0qI


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 �nd the radius of

thet circle. 

View Text Solution

4.8ms−1.

43. Electrons emitted with negligible speed from an

electron gun are accelerated through a potential

https://dl.doubtnut.com/l/_ROXAu4V4b0qI
https://dl.doubtnut.com/l/_pWGpNZdcMHdS


di�erence V along the x-axis. These electrons emerge

from a narrow hole into a uniform magnetic �eld B

directed along this 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 . 

View Text Solution

√8π2mV

eB2

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


44. Two particles, each having a mass m are placed at

a separation d in a uniform magnetic �eld B as

shown in they have opposite charges of equal

magnitude q. at time t =0, the particles are projectd

towards each other,each with a speed v. suppose the

coulomb force between the charges is switched o�.

(a) Find the maximum value  of the projection

speed so that the two particles do not collide. (b)

What would be the minimum and maximum

separation between the particles if  (c) At

what instant will a collision occur between the

particles if  ? (d) Suppose  and the

collision between the particles is completely

vm

v = ?
vm

2

v = 2vm v = 2vm

https://dl.doubtnut.com/l/_bQVj9mZ1zAke


inelastic. Describe the motion after the collision. 

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/_bQVj9mZ1zAke
https://dl.doubtnut.com/l/_QulEqO1tcTe6


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 und�ected in a crossed and

magnetic �eld (the �elds are perpendicular to each

other) at a speed of  The velocity is

perpendicular to both the �elds. When the electric

�eld is switched o�, the proton moves along a circle

2.0X105ms−1.

https://dl.doubtnut.com/l/_QulEqO1tcTe6
https://dl.doubtnut.com/l/_qufi27JEjT4R
https://dl.doubtnut.com/l/_hDv741I765DB


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 particle having a charge of  and a mass

of  is projected with a speed of 

 in a magnetic �eld of a magnetic �eld of

magnitude 5.0 m T. The angle between the magnetic

�eld and the velocity is . show that the

path of the particle will be a helix. Find the diameter

of the helix and its pitch.

Watch Video Solution

5.0μC

5.0X10−12kg

1.0kms−1

sin−1(0.90)

https://dl.doubtnut.com/l/_hDv741I765DB
https://dl.doubtnut.com/l/_yfiSz360ZJMX


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

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 

 
→
B = − B0

→
J and

→
E − E0

→
K .

https://dl.doubtnut.com/l/_yfiSz360ZJMX
https://dl.doubtnut.com/l/_6bGDpsy3slSa
https://dl.doubtnut.com/l/_dG3vANxNKkOh


Find the speed of the particle as a function of its z-

coordinate.

Watch Video Solution

51. An electron is emitted with negligible speed from

th nagative plate of a parallel 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

https://dl.doubtnut.com/l/_dG3vANxNKkOh
https://dl.doubtnut.com/l/_eroszixN2AvZ


fail to strike the upper plate if ltdgt . 

Watch Video Solution

( )
2meV

eB2
0

1
2

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

0.2Nm−1.

https://dl.doubtnut.com/l/_eroszixN2AvZ
https://dl.doubtnut.com/l/_gD9muPi6TCnw


Watch Video Solution

53. A 50 turn circular coil of radius 2.0 cm carrying a

current of 5.0 A is rotated in a 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

https://dl.doubtnut.com/l/_gD9muPi6TCnw
https://dl.doubtnut.com/l/_OIbcuLKvlQLx


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 parallel ot 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/_3BwGDpFPiXNc
https://dl.doubtnut.com/l/_6GmYB7NmnPXQ


Watch Video Solution

56. A circular loop carrting a current a current I has

wire of total length L. A uniform umagnetic �eld B

exists parallel to the plane of the loop. (a ) �nd the

trouque on the loop.(b) If the sme length of the wire

is used to form a squar loop, what would be the

torque? Which is larger?

Watch Video Solution

57. A square coil of edge I having n turns carries a

curent i. it is kept on a smooth horizontal plate. A

https://dl.doubtnut.com/l/_6GmYB7NmnPXQ
https://dl.doubtnut.com/l/_66V5qNurQdR5
https://dl.doubtnut.com/l/_gzfPkcZGAXBI


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

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.

ω

μ

μ =
q

2m

https://dl.doubtnut.com/l/_gzfPkcZGAXBI
https://dl.doubtnut.com/l/_gbZ8tU3HOHam


Watch Video Solution

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 non conducting plate of radius  and

mass  which has a charge  distributed uniformly

a

m q

https://dl.doubtnut.com/l/_gbZ8tU3HOHam
https://dl.doubtnut.com/l/_MCIqDkLDU0kS
https://dl.doubtnut.com/l/_5jFDVVQ9teLo


Objective 1

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

ω

M L

=
M

L

q

2m

1. A vertical wire carries a current in upward

direction. An electron beam sent horizontally

towards the wire will be de�ected

A. towards right

https://dl.doubtnut.com/l/_5jFDVVQ9teLo
https://dl.doubtnut.com/l/_w9CKlU1FZKL0


B. towards left

C. upwards

D. downwards

Answer: C

Watch Video Solution

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

https://dl.doubtnut.com/l/_w9CKlU1FZKL0
https://dl.doubtnut.com/l/_G6ZOrENr6zKU


B. will exert an outward force on the circular loop

C. will not exert any force on the circular loop

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/_G6ZOrENr6zKU
https://dl.doubtnut.com/l/_hLlD20xBuUns


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 topmost point.

Let A be a point on the axis of the circle to the east

https://dl.doubtnut.com/l/_hLlD20xBuUns
https://dl.doubtnut.com/l/_yq5L7p6oDs3b


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.

Answer: D

Watch Video Solution

5. Consider the situation shown in �gure. The

straight wire is �xed but the loop can move under

https://dl.doubtnut.com/l/_yq5L7p6oDs3b
https://dl.doubtnut.com/l/_zGuML4aJM4z6


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/_zGuML4aJM4z6


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.

Answer: D

https://dl.doubtnut.com/l/_zGuML4aJM4z6
https://dl.doubtnut.com/l/_fj1Z9wfrAiAh


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

Watch Video Solution

https://dl.doubtnut.com/l/_fj1Z9wfrAiAh
https://dl.doubtnut.com/l/_lnoRBhZ8ikkH


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.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1Z0E00K5DYMQ


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. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

R1 and R2

⎛
⎜⎜
⎝

⎞
⎟ ⎟
⎠

( )
1

R1

R2

2

R1

R2

( )
2

R1

R2

(R1)(R2)

https://dl.doubtnut.com/l/_sXwZeiFJ4HQb


Watch Video Solution

10. Two parallel wires carry currents of 20A and 40A

in opposite directions. Another wire carrying a

current antiparallel to 20A is placed 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/_sXwZeiFJ4HQb
https://dl.doubtnut.com/l/_daMQkbzZqUND


Watch Video Solution

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

Answer: C

i1 and i2

i1 > i2

i2

i1

i2

https://dl.doubtnut.com/l/_daMQkbzZqUND
https://dl.doubtnut.com/l/_1jtYepOmLVij


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 from the wire by a distance r. The

magnetic �eld seen by the observer is very nearly

A. 

B. zero

μ0i

2πr

https://dl.doubtnut.com/l/_1jtYepOmLVij
https://dl.doubtnut.com/l/_FwrvpKPidbxF


Objective 2

C. 

D. 

Answer: A

Watch Video Solution

μ0i

πr

(2μ0)i

πr

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

element I 

A.  

(
→
d l)placedataposi → n(

→
r )is

(( )
μ0i

4π

⎞

⎠

→
dl ×

→
r

r3

https://dl.doubtnut.com/l/_FwrvpKPidbxF
https://dl.doubtnut.com/l/_xXR7dday2OKl


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

⎛

⎝
−

⎛

⎝
(μ0)

⎛

⎝

→
r ×

⎞

⎠

⎞

⎠

⎞

⎠

i

4π

→
dl

r3

⎛

⎝
(μ0)

⎛

⎝

→
r ×

⎞

⎠

⎞

⎠

i

4π

→
dl

r3

⎛

⎝
−

⎛

⎝
(μ0)

⎞

⎠

⎞

⎠

i

4π

→
dl ×

→
r

r3

2. Consider three quantities (`x= E/B, y=

(sqrt(1/((mu_0)(epsilon_0)))) and z=(1/CR)'. Here, l is

the length of a wire, C is a capacitance and R is a

https://dl.doubtnut.com/l/_xXR7dday2OKl
https://dl.doubtnut.com/l/_asHX4roFgYOj


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.

D. none of the three pairs have the same

dimensions.

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_asHX4roFgYOj


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

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

https://dl.doubtnut.com/l/_kfbHuqb3Ej86


Watch Video Solution

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/_kfbHuqb3Ej86
https://dl.doubtnut.com/l/_LE5IPxDeBeO3


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

Watch Video Solution

https://dl.doubtnut.com/l/_LE5IPxDeBeO3
https://dl.doubtnut.com/l/_WaA1dUSx8Qzb
https://dl.doubtnut.com/l/_bxxRYqERyP4c


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

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_bxxRYqERyP4c


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.

C. The electric �eld in the vicinity of the

conductor is zero.

D. The magnetic �eld in the vicinity of the

conductor is zero.

https://dl.doubtnut.com/l/_qzJpyPXlfRV1


Exercise

Answer: B::C

Watch Video Solution

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

https://dl.doubtnut.com/l/_qzJpyPXlfRV1
https://dl.doubtnut.com/l/_K2APcmCsVOY1


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

the positive z-axis. Find the magnetic �eld `(vec B) at

the point (1m , 0 , 0).

Watch Video Solution

3. A copper wire of diameter 1.6 mm carries a current

of 20A. Find the maximum magnitude of the

magnetic �eld (vec B)due to this current.

Watch Video Solution

https://dl.doubtnut.com/l/_3OnUNqreAkUz
https://dl.doubtnut.com/l/_cb1ZfD1AV55r


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?

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

1.0 × 10−5)

https://dl.doubtnut.com/l/_cNmSr0KNnDzZ
https://dl.doubtnut.com/l/_mxXMDkF7JhDX


from the wire 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 the resultantant magnetic �eld have maximum

magnitude? What will be the maximum magnitude?

https://dl.doubtnut.com/l/_mxXMDkF7JhDX
https://dl.doubtnut.com/l/_3iyEMzwyfyyk


(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.

Watch Video Solution

4.0 × (10−4)

https://dl.doubtnut.com/l/_3iyEMzwyfyyk
https://dl.doubtnut.com/l/_wm5bnEccaJGQ


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)

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

https://dl.doubtnut.com/l/_hA0fLXfwFXGb
https://dl.doubtnut.com/l/_kwV7CwArcVJg


magnetic �eld B at the points  

Watch Video Solution

A1, A2, A3 and A4.

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

https://dl.doubtnut.com/l/_kwV7CwArcVJg
https://dl.doubtnut.com/l/_qZqS8kiayWEJ
https://dl.doubtnut.com/l/_ccapyDVGVRBo


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 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 situatedQ1, Q2, Q3 and Q4

https://dl.doubtnut.com/l/_ccapyDVGVRBo
https://dl.doubtnut.com/l/_X1fAARKjLDQZ


on 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/_X1fAARKjLDQZ


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/_o0FZsei7aCfo


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

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

https://dl.doubtnut.com/l/_ANZuyy02fvCV
https://dl.doubtnut.com/l/_2D3vc1v6NkVg


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 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

https://dl.doubtnut.com/l/_2D3vc1v6NkVg
https://dl.doubtnut.com/l/_vpxIuO3chTrH


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 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

https://dl.doubtnut.com/l/_HyQbr5X9WsG8
https://dl.doubtnut.com/l/_MICfF8CME9cv


A and leaves it at the point C. Find the magnetic �eld

at the point P which is on the perpendicular bisector

of AB at a distance a/4 from it. ` 

View Text Solution

19. The wire ABC shown in �gure forms an equilateral

triangle. Find the magnetic �eld B at the centre O of

https://dl.doubtnut.com/l/_MICfF8CME9cv
https://dl.doubtnut.com/l/_acuj26rySidn


the triangle assuming the wire to be uniform. ` 

Watch Video Solution

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

equilateral triangle and carries an electric current i.

https://dl.doubtnut.com/l/_acuj26rySidn
https://dl.doubtnut.com/l/_vnxSCKyD6AUl


(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

21. A long wire carrying a current i is bent to form a

plane angle alpha Find the magnetic �eld B at a

point on the bisector of this angle situated at a

distance x from the vertex. `

Watch Video Solution

.

https://dl.doubtnut.com/l/_vnxSCKyD6AUl
https://dl.doubtnut.com/l/_Q2MBtHBS74bX


22. 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

23. 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/_EhPm7rygocC7
https://dl.doubtnut.com/l/_5NSdBwMmFSZY


24. 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

25. A straight , long wire carries a current a current

of 20A. Another wire carrying equal current is placed

https://dl.doubtnut.com/l/_5NSdBwMmFSZY
https://dl.doubtnut.com/l/_NrqVDIfP5TqK
https://dl.doubtnut.com/l/_zJrutS6aARxr


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

26. Three coplanar parallel wires, each carrying a

current of 10 A along the same direction, are 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

https://dl.doubtnut.com/l/_zJrutS6aARxr
https://dl.doubtnut.com/l/_P6de0F2XKi8T
https://dl.doubtnut.com/l/_RsmpQqiBC3nf


27. 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?

Watch Video Solution

28. 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

https://dl.doubtnut.com/l/_RsmpQqiBC3nf
https://dl.doubtnut.com/l/_V5OSI6sBqauu


AB and CD. ` 

Watch Video Solution

29. 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/_V5OSI6sBqauu
https://dl.doubtnut.com/l/_CWliVIi0foNt


30. 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/_CWliVIi0foNt
https://dl.doubtnut.com/l/_zYBiQO7E7ARN


31. 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

32. 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/_FCqjTHUkF659
https://dl.doubtnut.com/l/_pejxgAetnynb


33. 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)

34. A conducting circular loop of radius a is

connected to two long, straight wires . The straight

wires carry a current I as shown in �gure . Find the

https://dl.doubtnut.com/l/_tAS7Fm6FCKLK
https://dl.doubtnut.com/l/_ar45n7dakDUk


magnetic �eld B at the centre of the loop. 

Watch Video Solution

35. 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 centres coincide. Find the

magnitude of the magnetic �eld B at the common

https://dl.doubtnut.com/l/_ar45n7dakDUk
https://dl.doubtnut.com/l/_4CgwW6bPj5QW


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

in the same sense (b) in the opposite sense.

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 are perpendicular to each other, what

would be the magnitude of the magnetic �eld B at

the centre ?

Watch Video Solution

https://dl.doubtnut.com/l/_4CgwW6bPj5QW
https://dl.doubtnut.com/l/_sBzP2gMA1Ard
https://dl.doubtnut.com/l/_BoukU62NZUnr


37. 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 magnetic force on the electron at

the instant it crosses the plane.

Watch Video Solution

38. 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

https://dl.doubtnut.com/l/_BoukU62NZUnr
https://dl.doubtnut.com/l/_GLXAiXGmaIvO


planes of the two circles are at right angle to each

other. Find the torque acting on the smaller loop.

Watch Video Solution

39. 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/_GLXAiXGmaIvO
https://dl.doubtnut.com/l/_MudaNdQcbjyh


40. 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

41. 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.

Watch Video Solution

120∘

https://dl.doubtnut.com/l/_MudaNdQcbjyh
https://dl.doubtnut.com/l/_6Qqpf59e5cUl
https://dl.doubtnut.com/l/_4KxYLIXVAKn2


42. 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

43. 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

(
→
B)

https://dl.doubtnut.com/l/_4KxYLIXVAKn2
https://dl.doubtnut.com/l/_p0L2MOKBfWWp
https://dl.doubtnut.com/l/_1Yu9AoLbslmM


of the coil will the �eld B drop to half its value at the

centre?

Watch Video Solution

44. A circular loop of radius 4.0 cm is placed in a

horizontal plane and carries an electric 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

https://dl.doubtnut.com/l/_1Yu9AoLbslmM
https://dl.doubtnut.com/l/_ND0tlCafjK4Y
https://dl.doubtnut.com/l/_jGzqljR1zPiP


45. 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 at a point on the axis at a distance

of 5.00 cm from the centre.

Watch Video Solution

(3.14 × 10−6)

46. 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.

https://dl.doubtnut.com/l/_jGzqljR1zPiP
https://dl.doubtnut.com/l/_yDeFZOyf4qlw


Watch Video Solution

47. 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

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

current i distributed uniformly over its cross section.

https://dl.doubtnut.com/l/_yDeFZOyf4qlw
https://dl.doubtnut.com/l/_76DaNRNWNBeo
https://dl.doubtnut.com/l/_NIWNlOok8TWo


Find the magnitude of the magnetic �eld at a point

inside the wire at a distance a from the axis.

Watch Video Solution

49. 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/_NIWNlOok8TWo
https://dl.doubtnut.com/l/_AcqyR3hKgir5


50. 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/_vma8sjw8WYDu


51. 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

52. Consider the situation of the previous problem. A

particle having charge q and mass m is projected

https://dl.doubtnut.com/l/_J3RusTpNyp9g
https://dl.doubtnut.com/l/_Yds73oNRHkHO


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

53. 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)

https://dl.doubtnut.com/l/_Yds73oNRHkHO
https://dl.doubtnut.com/l/_tHgEc8wg6fP7


54. 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. What would be the magnetic �eld B at the

centre of the solenoid if it carries a current of 5 A?

Watch Video Solution

55. 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

https://dl.doubtnut.com/l/_fz0efwHYwFrJ
https://dl.doubtnut.com/l/_5cwU9ckqESR5


a magnetic �eld of  T near the centre of

the solenoid.

Watch Video Solution

(1.0 × 10−2)

56. 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 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

https://dl.doubtnut.com/l/_5cwU9ckqESR5
https://dl.doubtnut.com/l/_2Ur9MLIa7fdW


, 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

57. A tightly- wound , long solenoid carries a current

of 2.00 A. An electron is found to execute a uniform

circular motion inside the solenoid with a frequency

of ). Find the number of turns per

metre in the solenoid.

Watch Video Solution

(1.00 × 108revs−1

https://dl.doubtnut.com/l/_2Ur9MLIa7fdW
https://dl.doubtnut.com/l/_gE0qaZsXOpWW
https://dl.doubtnut.com/l/_0Vl0lasm93rv


58. 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 be the maximum speed for

which the particle does not strike the solenoid?

Watch Video Solution

59. A tightly- wound, long solenoid is kept with its

axis parallel to a large metal sheet carrying a surface

current. The surgace 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

https://dl.doubtnut.com/l/_0Vl0lasm93rv
https://dl.doubtnut.com/l/_SUJt1D6Vq75H


the centre of the solenoid is found to be zero. (a)

�nd the 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

60. 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 di�erence across the

capacitor drops to  of its maximum value in 2.0

100μF

90∘

https://dl.doubtnut.com/l/_SUJt1D6Vq75H
https://dl.doubtnut.com/l/_qGZ3eqPIvwZ5


Questions For Short Asnwer

seconds. Estimate the average magnetic �eld

produced at the centre of the solenoid during this

period.

Watch Video Solution

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?

https://dl.doubtnut.com/l/_qGZ3eqPIvwZ5
https://dl.doubtnut.com/l/_68BaR9wTDI0A


Watch Video Solution

2. Can a charged particle be accelerated by a

magnetic �eld? Can its speed be increased?

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/_68BaR9wTDI0A
https://dl.doubtnut.com/l/_QH6OjjpC2kuU
https://dl.doubtnut.com/l/_5JTiDbmqImmQ


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 project a

charged particle from outside into the �eld so that

the particle describes a complete circle in the �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_Zp7KqCh3mnIN
https://dl.doubtnut.com/l/_pjNAL9ScV7E6


6. An electron beam projected along the positive x-

axis de�ects along the positive y-axis de�ects . If this

de�ection is caused by a magnetic �eld, what is the

direction of the �eld? Can we conclude that is

parallel to the z-axis?

Watch Video Solution

7. 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/_pjNAL9ScV7E6
https://dl.doubtnut.com/l/_mu3Gmu3FmTTp
https://dl.doubtnut.com/l/_ldSlZW91EBEx


8. The net charge in a current carrying wire is zero.

Them, why does a magnetic �eld exert a force on it?

Watch Video Solution

9. 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/_ldSlZW91EBEx
https://dl.doubtnut.com/l/_IfRwiBc5DlHc
https://dl.doubtnut.com/l/_XzSWSUi9MCRV


Objective 2

10. Verify that the units weber and volt second are

the same.

Watch Video Solution

1. If a charged particle at rest experiences no

electromagnetic force, then electric �eld in that

region

Watch Video Solution

https://dl.doubtnut.com/l/_1OMkCjGDrU1S
https://dl.doubtnut.com/l/_9oUCoy8HzzUZ
https://dl.doubtnut.com/l/_KPFM0Z64xvcl


2. If a charged particle kept at rest experiences an

electromagnetic force,

Watch Video Solution

3. If a charged particle projected in a gravity-free

room de�ects, then 

Both �elds cannot be zero

A. there must be an electric �eld

B. there must be an magnetic �eld

C. both �eld cannot be zero

D. both �elds can be zero

https://dl.doubtnut.com/l/_KPFM0Z64xvcl
https://dl.doubtnut.com/l/_fkKV6WFJxmGV


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

can be zero

Watch Video Solution

4. a charged particle moves in a gravity free space

without change in velocity. Which of the following

is/are possible?

A. ,

B. ,

C. ,

D. ,

E = 0B = 0

E = 0B ≠ 0

E ≠ 0B = 0

E ≠ 0B ≠ 0

https://dl.doubtnut.com/l/_fkKV6WFJxmGV
https://dl.doubtnut.com/l/_pwL8QIYMFSap


Answer: (a) (b) (d)

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/_pwL8QIYMFSap
https://dl.doubtnut.com/l/_ZFAkIZMVWRqx


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,

Watch Video Solution

https://dl.doubtnut.com/l/_ZFAkIZMVWRqx
https://dl.doubtnut.com/l/_IDmKs7SiJTiZ
https://dl.doubtnut.com/l/_9xnodUwkxIX9


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.

Watch Video Solution

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 -

X

X

https://dl.doubtnut.com/l/_9xnodUwkxIX9
https://dl.doubtnut.com/l/_FjQWnnGgoN7P
https://dl.doubtnut.com/l/_xrtUrdEe8lh7


Questions For Short Answer

axis.This can be done be applying the magnetic �eld

along.

A. -axis

B. -axis

C. -axis only

D. -axis only

Answer: (a) (b)

Watch Video Solution

y

z

y

z

https://dl.doubtnut.com/l/_xrtUrdEe8lh7


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

south. 

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/_w0SkzxNifmQH
https://dl.doubtnut.com/l/_ODRzkmOmFGrC


2. The magnetic �eld due to a long straight wire has

been derived in terms of ,i and d. Express this in

terms of var epsilon_0, c, I, and d.

Watch Video Solution

μ0

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/_ODRzkmOmFGrC
https://dl.doubtnut.com/l/_0GtXQDoYD65t


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

5. The magnetic �eld inside a tightly wound, long

solenoid is ` B= (mu_0)ni. 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

https://dl.doubtnut.com/l/_EKDmvRGcJOss
https://dl.doubtnut.com/l/_1slAoNUS6KQV


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

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

https://dl.doubtnut.com/l/_1slAoNUS6KQV
https://dl.doubtnut.com/l/_8jiTi0NhFPiS
https://dl.doubtnut.com/l/_M3PhC9OyJjSJ


7. A straight wire carrying an electric current is

placed 

along the axis of a uniformly charged ring. Will there 

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

https://dl.doubtnut.com/l/_M3PhC9OyJjSJ
https://dl.doubtnut.com/l/_jUdGlTugrjm1


under 

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/_jUdGlTugrjm1
https://dl.doubtnut.com/l/_lVtKKF1E6ML4


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

11. Quite often, connecting wires carrying currents in

opposite directions are twisted together in using

https://dl.doubtnut.com/l/_M1VY6JcWtWih
https://dl.doubtnut.com/l/_bQ7xEc3rnkAJ


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 

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?

https://dl.doubtnut.com/l/_bQ7xEc3rnkAJ
https://dl.doubtnut.com/l/_MhRjQkTMH5OF


Others

Watch Video Solution

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 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

https://dl.doubtnut.com/l/_MhRjQkTMH5OF
https://dl.doubtnut.com/l/_agHDGoWBrY6C


switch S is closed. Find the tension in the threads

now. 

Watch Video Solution

https://dl.doubtnut.com/l/_agHDGoWBrY6C

