
PHYSICS

BOOKS - CHETANA PUBLICATION

Magnetic Fields due to Electric

Current

Example

1. Explain the conclusion led by Oersted

experiment.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hkfKKtyUBt0O


Watch Video Solution

2. State the expression for the magnetic force

acting on a electron moving with velocity  in

a magnetic field  .

Watch Video Solution

v̄

¯̄̄B

3. State the formula for Lorentz force acting

on a charge in presence of electric as well as

magnetic field.

https://dl.doubtnut.com/l/_hkfKKtyUBt0O
https://dl.doubtnut.com/l/_cQ0T7aXeKC9J
https://dl.doubtnut.com/l/_0trEkQ2c6Paf


Watch Video Solution

4. State the expression for magnetic force

acting on a charge moving with velocity  in

an uniform magnetic field  . State the

important features of this force?

Watch Video Solution

v̄

¯̄̄B

5. State the SI unit as well as non SI unit of

magnetic field Define its SI units. Find its

dimension.

https://dl.doubtnut.com/l/_0trEkQ2c6Paf
https://dl.doubtnut.com/l/_veKaLl5lP9UI
https://dl.doubtnut.com/l/_bSwIHkw2XxN8


Watch Video Solution

6. If the magnetic field is parallel to the

positive y axis and the charged particle is

moving along the positive x axis, then what

would be the direction of Lorentz force be for:-

an electron

Watch Video Solution

https://dl.doubtnut.com/l/_bSwIHkw2XxN8
https://dl.doubtnut.com/l/_sZZ50wiDVHa3


7. If the magnetic field is parallel to the

positive y axis and the charged particle is

moving along the positive x axis, then what

would be the direction of Lorentz force be for:-

a proton.

Watch Video Solution

8. A charged particle moves with a velocity

 at right angles to a uniform

magnetic field of induction 0.005T. Find the

3 × 106m/s

https://dl.doubtnut.com/l/_v0cSC92lJcJY
https://dl.doubtnut.com/l/_Y2noUMdQx3g1


magnitude of the charge if the particle

experience a force of .

Watch Video Solution

2 × 10− 2N

9. A charged particle travels with a velocity 

through uniform magnetic field B as shown in

the following figures. What is the direction of

the magnetic force  due to magnetic field

v̄

fm

https://dl.doubtnut.com/l/_Y2noUMdQx3g1
https://dl.doubtnut.com/l/_L7S0V73hWeHk


on the particle?

Watch Video Solution

10. Explain why a charged particle in a particle

accelerator the cyclotron describes circular

motion. Derive cyclotron formula.

https://dl.doubtnut.com/l/_L7S0V73hWeHk
https://dl.doubtnut.com/l/_FX7ohWx50FLa


Watch Video Solution

11. What is cyclotron?

Watch Video Solution

12. Explain the function of electric field and

magnetic field in a cyclotron?

Watch Video Solution

https://dl.doubtnut.com/l/_FX7ohWx50FLa
https://dl.doubtnut.com/l/_TiAP0EiqEYYG
https://dl.doubtnut.com/l/_NXLsWwufD0TV


13. What are the factors on which the

cyclotron frequency depends?

Watch Video Solution

14. What are the factors on which the

maximum kinetic energy acquired by the

particle in the cyclotron depends?

Watch Video Solution

https://dl.doubtnut.com/l/_3Ce1EDkvX1eV
https://dl.doubtnut.com/l/_ZJ6msxmL4K04


15. Does the time spent by a charged particle

inside a dee of a cyclotron depends upon its

speed and the radius of its path? Why?

Watch Video Solution

16. Explain the construction and working of

cyclotron.

Watch Video Solution

https://dl.doubtnut.com/l/_NqDUiVpuzKHB
https://dl.doubtnut.com/l/_ahj0u21EccPK


17. State the uses of cyclotron of particle

accelerators

Watch Video Solution

18. Explain the working of the cyclotron and

find the expression for the time period of

revolution of the charged particle.

Watch Video Solution

https://dl.doubtnut.com/l/_N6BKuvNIfBQW
https://dl.doubtnut.com/l/_NCfXMQ0NoZ6L


19. Show that cyclotron frequency for charged

particle is . What is resonance

condition?

Watch Video Solution

qB

2πm

20. Obtain an expression for K.E. of a positively

charged particle.

Watch Video Solution

https://dl.doubtnut.com/l/_l0sJcoDNyIVu
https://dl.doubtnut.com/l/_zniHPl1Kmdsf


21. State the limitations of cyclotron.

Watch Video Solution

22. For proton acceleration, a cyclotron is used

in which a magnetic field of  is

applied find the time period for reversing the

electric field between the two Ds. Given that

mass of the proton = , charged

proton = 

Watch Video Solution

1.4Wb/m2

1.67x10− 27kg

1.6 × 10− 19C

https://dl.doubtnut.com/l/_tQ5CNoS1S8gM
https://dl.doubtnut.com/l/_SO8tGuSsGc0V


23. An electron is moving with a speed of

 in a magnetic field of 

perpendicular to its path. What will be the

radius of the path? What will be the frequency

and the energy in keV? Given: mass of electron

= , charge e = , lev = 

.

Watch Video Solution

3 × 107m/s 6 × 10− 4T

9 × 10− 31kg 1.6 × 10− 19C

1.6 × 10− 19J

https://dl.doubtnut.com/l/_SO8tGuSsGc0V
https://dl.doubtnut.com/l/_memIseQIdpf5


24. An alpha particle (the nudeus of a helium

atom) (with charge +2) is accelerated and

moves in a vacuum tube with kinetic energy 10

MeV. It passes through a uniform magnetic

field of 1.88T, and traces a circular path of

radius 24.6cm. Obtain the mass of the alpha

particle. [leV = , charge of

electron = ]

Watch Video Solution

1.6 × 10− 19J

1.6 × 10− 19C

https://dl.doubtnut.com/l/_wriRXjEzTi9k


25. In a cyclotron protons are to be

accelerated. Radius of the D is 60 cm and its

oscillator frequency is 10 Mhz. What will be the

kinetic energy of the accelerated proton?

Proton mass = , e = 

 lev = 

Watch Video Solution

1.67 × 10− 27kg

1.6 × 10− 19C 1.6 × 10− 19J

26. Explain the helical motion of a charged

particle is a magnetic field .¯̄̄B

https://dl.doubtnut.com/l/_tOaXZBJWxuef
https://dl.doubtnut.com/l/_VVIK25HMHqp0


Watch Video Solution

27. Derive an expression for force experienced

by a current carrying straight wire in a

uniform magnetic field B. Discuss when will it

be maximum and minimum.

Watch Video Solution

28. Explain how will the magnetic force acting

on a arbitrary shaped wire be expressed.

Watch Video Solution

https://dl.doubtnut.com/l/_VVIK25HMHqp0
https://dl.doubtnut.com/l/_2bT5AAf6EMec
https://dl.doubtnut.com/l/_d48UNK0zD7v3


29. What will be the force on a closed circuit

on a magnetic field B ?

Watch Video Solution

30. Consider a square loop of wire loaded with

a glass bulb of mass m hanging vertically,

suspended in air with its one part in a uniform

magnetic field B with its direction coming out

of the plane of paper. Due to the current I

https://dl.doubtnut.com/l/_d48UNK0zD7v3
https://dl.doubtnut.com/l/_rPEWAT2GO1Fn
https://dl.doubtnut.com/l/_WmnSCVZMC8C6


flowing through the loop, there is a magnetic

force in upward direction calculate the current

I in the loop for which the magnetic force

would be exactly balanced by the force on

mass m due to gravity.

Watch Video Solution

https://dl.doubtnut.com/l/_WmnSCVZMC8C6


31. A piece of straight wire has mass 20g and

length lm. It is to be levitated using a current

of 1A flowing through. A perpendicular

magnetic field B in a horizontal direction is

applied what must be the magnetic field B?

take 


Watch Video Solution

g = 9.8m/s2

https://dl.doubtnut.com/l/_7MQOVN2yJSKo


32. Derive an expression for torque acting on a

rectangular current loop carrying coil placed

in a uniform magnetic field.

Watch Video Solution

https://dl.doubtnut.com/l/_E1E86p7rrdyJ


33. A rectangular coil of 100 turns of length 40

cm and breadth 20 cm carrying a current of 10

A is placed making a angle of  with a

magnetic field of 5T:- Calculate the magnitude

of the counter torque, that must be applied to

prevent the coil from turning.

Watch Video Solution

60∘

34. A rectangular coil of 100 turns of length 40

cm and breadth 20 cm carrying a current of 10

https://dl.doubtnut.com/l/_7UfbAxXkZxdI
https://dl.doubtnut.com/l/_PRfi4KXQ8F63


A is placed making a angle of  with a

magnetic field of 5T:- Would the answer

change of the rectangular coil is replaced by a

planar coil of some irregular shape that

encloses the same area? All other particular

are also unaltered.

Watch Video Solution

60∘

35. With the help of neat labelled diagram,

describe construction, theory and working of a

moving coil galvanometer.

https://dl.doubtnut.com/l/_PRfi4KXQ8F63
https://dl.doubtnut.com/l/_hQ6OjC5UKdSl


Watch Video Solution

36. Explain the construction and working of a

moving coil galvanometer. Hence, show that a

current flowing through it is directly

proportional to the deflection.

Watch Video Solution

37. A moving coil galvanometer has been fitted

with a rectangular coil having 50 turns and

dimensions . The radial magnetic5cmi × 3cm

https://dl.doubtnut.com/l/_hQ6OjC5UKdSl
https://dl.doubtnut.com/l/_jCZ34I3QGz4V
https://dl.doubtnut.com/l/_5rUEowTEgVVK


field in which the coil is suspended is of

. The torsional constant of the

spring is . Obtain the

current required to be passed through the

galvanometer so as to produce a deflation of

.

Watch Video Solution

0.05wb/m2

1.5 × 10− 9Nm/degree

30∘

38. A rectangular coil of effective area 

is suspended freely in a radial field of

.If the torsional constant of

0.05m2

0.01Wb/m2

https://dl.doubtnut.com/l/_5rUEowTEgVVK
https://dl.doubtnut.com/l/_OOcaEi9Y0meI


suspension fibre is  per degree,

find the angle through which the coil rotates

when a current of  is passed through it.

Watch Video Solution

5 × 10− 9N /m

300μA

39. Define magnetic dipole moment of a

current carrying coil.

Watch Video Solution

https://dl.doubtnut.com/l/_OOcaEi9Y0meI
https://dl.doubtnut.com/l/_EufY6lciaRvm


40. A circular coil of conducting wire has 500

turns and an area  is enclosed

by the coil. Calculate the magnetic moment of

the coil if a current of  is passed

through.

Watch Video Solution

1.26 × 10− 4m2

100μA

41. Derive an expression for magnetic

potential energy for a magnetic dipole freely

suspended in a uniform magnetic field B.

https://dl.doubtnut.com/l/_io7FTjN4P8iJ
https://dl.doubtnut.com/l/_5lpTc4WzKET4


Watch Video Solution

42. State when magnetic potential energy is

maximum and minimum, also state which is

the most  position.

Watch Video Solution

stab ≤ /unstab ≤

43. State and explain Biot-Savart's Law.

Watch Video Solution

https://dl.doubtnut.com/l/_5lpTc4WzKET4
https://dl.doubtnut.com/l/_IEjzvVYvDMSi
https://dl.doubtnut.com/l/_iXj1Mys9hVhO
https://dl.doubtnut.com/l/_As4MDdFjTICL


44. State Biot-Savart's Law and write it in

vector form.

Watch Video Solution

45. State the expression for magnetic field due

to:- infinity long, straight wire,

Watch Video Solution

46. State the expression for magnetic field due

to:- semi - infinite straight wire.

https://dl.doubtnut.com/l/_As4MDdFjTICL
https://dl.doubtnut.com/l/_0wLDbOdYZnIQ
https://dl.doubtnut.com/l/_3GaOG520M4OW


Watch Video Solution

47. Derive an expression for the magnetic field

due to an infinitely long straight wire carrying

current I.

Watch Video Solution

48. Calculate the value of magnetic field at a

distance of 2 cm from a very long straight wire

https://dl.doubtnut.com/l/_3GaOG520M4OW
https://dl.doubtnut.com/l/_7OLZisiO0XA5
https://dl.doubtnut.com/l/_Jgu7AN5K7NsC


carrying a current of 5A. Given

Watch Video Solution

μ0 = 4π × 10− 7Wb/Am

49. A very long straight wire carries a current

5.2A. What is the magnitude of the magnetic

field at a distance 3.1 cm from the wire?

Watch Video Solution

https://dl.doubtnut.com/l/_Jgu7AN5K7NsC
https://dl.doubtnut.com/l/_8it6d2hF5Tqr


50. Magnetic field at a distance 2.4 cm from a

long straight wire is . What must be

current through the wire?

Watch Video Solution

16μT

51. Two long parallel wires going into the

plane of the paper are separated by a distance

R and carry a current I each in the same

direction. Show that the magnitude of the

magnetic field at a point P equidistance from

https://dl.doubtnut.com/l/_5uJy4qd4z1Tq
https://dl.doubtnut.com/l/_yoBncoapUOXb


the wires and subtending angle  from the

plane containing the wires is

 What is the direction of the

magnetic field?

Watch Video Solution

θ

B = sin 2θ
μ0

π

I

R

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


52. Derive an expression for the force acting

per unit length of the wire in case of two long

parallel wires carrying currents.

Watch Video Solution

53. State the expression for force acting per

unit length of each of the straight wire

conducting current. Hence define SI unit of

electric current.

Watch Video Solution

https://dl.doubtnut.com/l/_C6r1c0xDUTFC
https://dl.doubtnut.com/l/_VVYezJhLU3jU


54. Current of equal magnitude flows through

two long parallel wires having separation of

1.35 cm. If the force per unit length on each of

the wires is ,What must be

the value of current?

Watch Video Solution

4.76 × 10− 2N /m

55. Two wires shown in the figure are

connected in a series circuit and the same

amount of current of 10A passes through

https://dl.doubtnut.com/l/_VVYezJhLU3jU
https://dl.doubtnut.com/l/_TjebV68g7bPp
https://dl.doubtnut.com/l/_Pkso9JslBcD3


both, but in opposite directions seperation

between the two wires is 8 mm. The length AB

is S = 22 cm. Obtain the direction and

magnetic field due to current in wire 2 on the

section AB of wire 1. Also obtain the magnetic

and direction of the force on wire 1.

https://dl.doubtnut.com/l/_Pkso9JslBcD3


.


Watch Video Solution

(μ0 = 4π × 10− 7TmA− 1)

https://dl.doubtnut.com/l/_Pkso9JslBcD3


56. Derive an expression for the magnetic field

produced by a current flowing through a

circular arc of the wire.

Watch Video Solution

57. Find the value of magnetic field produced

by a current flowing through a semi circular

arc of wire.

Watch Video Solution

https://dl.doubtnut.com/l/_ZnWUbcyOI5Zr
https://dl.doubtnut.com/l/_8aZktKuQlqRI
https://dl.doubtnut.com/l/_hUP8WFiqDsAo


58. State the expression for the magnetic field

at the centre of a full circle of a wire carrying a

current I.

Watch Video Solution

59. Derive an expression for the magnetic field

produced by a current flowing through a

circular arc of the wire.

Watch Video Solution

https://dl.doubtnut.com/l/_hUP8WFiqDsAo
https://dl.doubtnut.com/l/_GzgoYR8myotY
https://dl.doubtnut.com/l/_HgAhdWachzTq


60. State the expression for the magnetic field

due to a circular are of wire carrying a current

I. Hence find the magnetic field at the centre of

circular coil and having n turns.

Watch Video Solution

61. A wire has 2 straight and one are as shown

in the figure. Determine the direction and

magnitude of the field produced at the center

O of the semi circle by three sections

https://dl.doubtnut.com/l/_HgAhdWachzTq
https://dl.doubtnut.com/l/_psBtV8gHkTca


individually and the total.

Watch Video Solution

62. The magnetic field at the centre of a

circular current carrying loop of radius 12.3 cm

is . What will be the magnetic

moment of the loop?

Watch Video Solution

6.4 × 10− 6T

(μ0 = 4π × 10− 7TmA− 1)

https://dl.doubtnut.com/l/_psBtV8gHkTca
https://dl.doubtnut.com/l/_XINKBzImmn8J


63. A circular coil of wire is made  of 100

turns, each of radius 8 cm if a current of 0.4A

passes through of, what will be the magnetic

field at the centre of the coil

Watch Video Solution

ϕ

64. A semicircular arc of radius 20 cm carries a

current of 10 A calculates the magnitude of

magnetic field at the centre of the arc.

https://dl.doubtnut.com/l/_XINKBzImmn8J
https://dl.doubtnut.com/l/_IlB9SJY3xYjt
https://dl.doubtnut.com/l/_K6GGt89RACk8


Watch Video Solution

65. Two circular coils have radii in ratio 

and ratio of number of turns is . The ratio

of currents through coils is  find the ratio

of magnetic induction of their centre.

Watch Video Solution

3: 4

2: 3

1: 4

66. The electron in a hydrogen atom circles

around the positive nucleus with a speed of

 in an orbit of radius 2.18 × 106m/s

https://dl.doubtnut.com/l/_K6GGt89RACk8
https://dl.doubtnut.com/l/_pfn4Rql3Cgre
https://dl.doubtnut.com/l/_Q5uRb09jz3EU


. Calculate the:- equivalent

current

Watch Video Solution

5.3x10− 11m

67. The electron in a hydrogen atom circles

around the positive nucleus with a speed of

 in an orbit of radius 

. Calculate the:- Magnetic field

produced at the proton. Given e =

, 

Watch Video Solution

2.18 × 106m/s

5.3x10− 11m

1.6 × 10− 19c μ0 = 471 × 10− 7Wb/Am

https://dl.doubtnut.com/l/_Q5uRb09jz3EU
https://dl.doubtnut.com/l/_R39W4FStdnX9


68. Two identical coils each of radius r and

having number of turns n are lying in

perpendicular planes such that they have

common centre. Find the magnetic field at the

centre of the coils if they carry currents equal

to I and  respectively.

Watch Video Solution

√31

69. A wire loop is formed by joining two

semicircular wires of radii  and  as shownr1 r2

https://dl.doubtnut.com/l/_R39W4FStdnX9
https://dl.doubtnut.com/l/_6UShZKESbgZq
https://dl.doubtnut.com/l/_KrciYbqfmApu


in the figure if the loop carries a current 

find the magnetic field at the centre O.

.

Watch Video Solution

I1

70. An electric current I is flowing through an

infinitely long conductor bent into the from as

shown in the figure. Find the magnitude and

https://dl.doubtnut.com/l/_KrciYbqfmApu
https://dl.doubtnut.com/l/_H1Led4caQRQc


direction of magnetic field at the centre of the

semi-circular part of the conductor.

Watch Video Solution

71. A wire loop of the form shown the figure

carries a current. Obtain the magnitude and

https://dl.doubtnut.com/l/_H1Led4caQRQc
https://dl.doubtnut.com/l/_sjUg2qFVc1gT


direction of the magnetic field at P.

Watch Video Solution

72. Find an expression for the axial magnetic

field produced by current in a circular lopp?

https://dl.doubtnut.com/l/_sjUg2qFVc1gT
https://dl.doubtnut.com/l/_hsexZRUXDOhE


.

Watch Video Solution

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


73. A circular loop of radius 9.7 cm carries a

current 2.3A. Obtain the magnitude of the

magnetic field:- centre of the loop .

Watch Video Solution

74. A circular loop of radius 9.7 cm carries a

current 2.4A. Obtain the magnitude of the

magnetic field:- at a distance of 9.7cm from the

centre of the loop but on the axis. .

Watch Video Solution

https://dl.doubtnut.com/l/_0ni58zwRoC3h
https://dl.doubtnut.com/l/_70Tvnan0r76N


75. Calculate the magnitude of the magnetic

induction due to a circular coil of 400 turns

and radius 0.05 cm, carrying a current of 5A, at

a point on the axis of the coil at a distance of

0.1 m from the centre of the coil.

Watch Video Solution

76. Explain how a current loop acts as a

magnetic dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_70Tvnan0r76N
https://dl.doubtnut.com/l/_5vpBKxe7GTD5
https://dl.doubtnut.com/l/_UhcgTOB28pTx


77. State right hand thumbrole for a circular

coil.

Watch Video Solution

78. State the expression for magnetic field at

an axial point produced by current carrying

loop. Hence find the expression for the

magnetic field:- at the centre of a loop,

Watch Video Solution

https://dl.doubtnut.com/l/_UhcgTOB28pTx
https://dl.doubtnut.com/l/_PjKRiHssGfhZ
https://dl.doubtnut.com/l/_2a8iJZCZrMrF


79. State the expression for magnetic field at

an axial point produced by current carrying

loop. Hence find the expression for the

magnetic field:- at the centre of a coil having N

turns.

Watch Video Solution

80. From the expression of magnetic field at

an axial point due to current carrying loop,

find the expression for magnetic field at a

https://dl.doubtnut.com/l/_2a8iJZCZrMrF
https://dl.doubtnut.com/l/_CCLhHbBTAFa0
https://dl.doubtnut.com/l/_GGMuhzUNId8w


large distance from the loop along z axis. Is it

analogous to electric field due to an elextric

dipole?

Watch Video Solution

81. What is the fundamental difference

between an electric dipole and magnetic

dipole?

Watch Video Solution

https://dl.doubtnut.com/l/_GGMuhzUNId8w
https://dl.doubtnut.com/l/_iEf4B7MCDrCu


82. Define magnetic dipole moment for a

current carrying circular loop.

Watch Video Solution

83. Consider a closely wound 1000 turn coil

having a radius of lm. If a current of 10A

basses through the coil, what will be the

magnitude of the magnetic field at the centre?

Watch Video Solution

https://dl.doubtnut.com/l/_CYhLOiMuXMzO
https://dl.doubtnut.com/l/_CkH6wJCqL7BY
https://dl.doubtnut.com/l/_Z7ddwWE1f9Fv


84. A current of 10A passes through a coil

having 5 turns and produces a magnetic field

of magnitude.  at th e centre of the

coil. Calculate the diameter of the coil.

Watch Video Solution

5 × 10− 4T

85. Using electrostatic analogue, obtain the

magnetic field at a distance 'x' on the

perpendicular bisector of a magnetic dipole 

for x » R, verify that 

Watch Video Solution

μ

¯̄̄B =
μ0

4π

π

x2

https://dl.doubtnut.com/l/_Z7ddwWE1f9Fv
https://dl.doubtnut.com/l/_LjoQsMETnrne


86. State Ampere's Law.

Watch Video Solution

87. State and explain Ampere's law.

Watch Video Solution

88. Explain how the expression for magnetic

field due to, straight conductor derived from

https://dl.doubtnut.com/l/_LjoQsMETnrne
https://dl.doubtnut.com/l/_q8xuq9CINsWL
https://dl.doubtnut.com/l/_1LnoJeqe5WQr
https://dl.doubtnut.com/l/_Fl0lN1RSuUHm


Biot Savart's law is in accordance with

Ampere's circuital law.

Watch Video Solution

89. A very long straight wire carries a current

of 5A. The magnetic induction at 0.1m from the

wire is . What will be the

magnetic induction at 0.5m from the wire of

the current through the wire is increased to

20A?

Watch Video Solution

1 × 10− 5wb/m2

https://dl.doubtnut.com/l/_Fl0lN1RSuUHm
https://dl.doubtnut.com/l/_wNzasXoygd7L


90. A coaxial cable consists of a central

conducting core wire of radius, a and a coaxial

cylinderical outer conductor of radius h (see

figure). The two conductor carry an equal

current I in opposite directions in and out of

the plane of the paper what will be the

magnitude of the magnetic field B for:- b < r?

https://dl.doubtnut.com/l/_wNzasXoygd7L
https://dl.doubtnut.com/l/_IiMRDO863oio


what will be its direction?

Watch Video Solution

91. A coaxial cable consists of a central

conducting core wire of radius, a and a coaxial

https://dl.doubtnut.com/l/_IiMRDO863oio
https://dl.doubtnut.com/l/_Syehe0wP71bz


cylinderical outer conductor of radius h (see

figure). The two conductor carry an equal

current I in opposite directions in and out of

the plane of the paper what will be the

magnitude of the magnetic field B for:- b < r?

what will be its direction?

https://dl.doubtnut.com/l/_Syehe0wP71bz


Watch Video Solution

92. Figure shows a cylinderical wire diameter a,

carrying a current I. The current density which

is in the direction of the central axis of the

wire varies linearly with radias distance V from

the axis according to the relation .

Obtain the magnetic field B inside the wire at

a distance r' from its centre.

J = J0r/a

https://dl.doubtnut.com/l/_Syehe0wP71bz
https://dl.doubtnut.com/l/_I7SuzeRBr4Eq


Watch Video Solution

93. In the above problem, what will be the

magnetic field B inside the wire at a distance r

from its centre. If the current density J is

uniform across the cross section of the wire.

Watch Video Solution

94. What is a solenoid? Explain with a diagram

Refer to the magnetic field produced by a

current carrying solenoid.

https://dl.doubtnut.com/l/_I7SuzeRBr4Eq
https://dl.doubtnut.com/l/_dQ3GfEptJzzm
https://dl.doubtnut.com/l/_cBLg5PfgKTNe


Watch Video Solution

95. Find the expression for the magnetic field

produced by a current carrying solenoid.

Watch Video Solution

96. What is a toroid? With neat labelled

diagram, describe the magnetic field produced

by current carrying toroid.

Watch Video Solution

https://dl.doubtnut.com/l/_cBLg5PfgKTNe
https://dl.doubtnut.com/l/_eKNr3c099810
https://dl.doubtnut.com/l/_asJAa9feWPOS


97. A solenoid of length  and 5 cm in

diameter bas winding of 1000 turns and

carries a current of 5A. Calculate the magnetic

field at tits centre along the axis

Watch Video Solution

πm

98. A solenoid 0.5 m long has a four layer

winding of 300 turns each. What current must

pass through it to produce a magnetic field of

induction  at its centre?2.1 × 10− 2T

https://dl.doubtnut.com/l/_asJAa9feWPOS
https://dl.doubtnut.com/l/_8q7QANNRvZin
https://dl.doubtnut.com/l/_UABLCijDNyf4


Watch Video Solution

99. A solenoid 1 m long and 4 cm diameter

possesses . A current of 5A is

flowing through it. Calculate the magnetic

induction:- inside the solenoid

Watch Video Solution

10tums/cm

100. A solenoid 1 m long and 4 cm diameter

possesses . A current of 5A is10tums/cm

https://dl.doubtnut.com/l/_UABLCijDNyf4
https://dl.doubtnut.com/l/_etrmowOGQTIy
https://dl.doubtnut.com/l/_zCSjbmcWxwEC


flowing through it. Calculate the magnetic

induction:- at one end on the axis of solenoid.

Watch Video Solution

101. A toroid of narrow radius of 10cm has

1000 turns of wire for a magnetic field of

 along its axis. How much current is

required to be passed through the wire?

Watch Video Solution

5 × 10− 2T

https://dl.doubtnut.com/l/_zCSjbmcWxwEC
https://dl.doubtnut.com/l/_laJueC5fLKL4


102. A toroid has a core (non - ferromagnetic)

of inner radius 25 cm and outer radius 26 cm,

around which 3500 turns of a wire are around.

If the current in the wire is IIA, what is the

magnetic field:- outside the toroid,

Watch Video Solution

103. A toroid has a core (non - ferromagnetic)

of inner radius 25 cm and outer radius 26 cm,

around which 3500 turns of a wire are around.

https://dl.doubtnut.com/l/_EQjaIojCRxMd
https://dl.doubtnut.com/l/_ZxSFgs15qIWL


If the current in the wire is IIA, what is the

magnetic field:- inside the core of the toroid

Watch Video Solution

104. A toroid has a core (non - ferromagnetic)

of inner radius 25 cm and outer radius 26 cm,

around which 3500 turns of a wire are around.

If the current in the wire is IIA, what is the

magnetic field:- in the empty space surrouned

by the toroid?

Watch Video Solution

https://dl.doubtnut.com/l/_ZxSFgs15qIWL
https://dl.doubtnut.com/l/_biDwV9yyjx3o


105. Define the SI unit of electrical current.

Watch Video Solution

106. A solenoid of length 25 cm has inner

radius of 1 cm and is made up of 250 turns of

copper wire. For a current of 3A in it, What will

be the magnitude of the magnetic field inside

the solenoid?

Watch Video Solution

https://dl.doubtnut.com/l/_biDwV9yyjx3o
https://dl.doubtnut.com/l/_bVt31HAmLaqQ
https://dl.doubtnut.com/l/_rdfEIA3dIG56


Exercise

1. Find the magnetic induction at a distance of

5 cm from a long straight wire carrying a

current of 5A

Watch Video Solution

2. A flat circular coil of 70 turns and radius 10

cm carriers a current I. If the magnetic field at

the centre of the coil is , find the

value of current.

0.003wb/m2

https://dl.doubtnut.com/l/_XMXFL6cZgAr1
https://dl.doubtnut.com/l/_PROoQ5sMNg3B


Watch Video Solution

3. The number of turns in a circular coil of wire

is 10 and average radius of each turn is 8 cm. A

current of 5A is passed through the coil. Find

the magnetic induction due to the current at a

point at a distance of 6 cm on the axis of the

coil from the centre.

Watch Video Solution

https://dl.doubtnut.com/l/_PROoQ5sMNg3B
https://dl.doubtnut.com/l/_vrg3bK4UYYpU


4. Through a coil of radius 3 cm and 25 turns, a

current is passed so as to produce a magnetic

induction of , at a point

distant 4 m from the centre of the coil on its

axis. Find the current.

Watch Video Solution

10π × 10− 5wb/m2

5. A circular loop has radius 10 cm and it is

carrying a current of 0.1A. Calculate magnetic

dipole moment.

https://dl.doubtnut.com/l/_wqzlTvEdX3gI
https://dl.doubtnut.com/l/_U4VpeVFfWaMZ


Watch Video Solution

6. A charged particle moves with velocity of

 at right angle to a uniform field

of magnetic field 0.005 T. Find the value of the

charge on the particle if it experience a force

of .

Watch Video Solution

3 × 106m/s

2 × 10− 2N

7. A conductor of length 25 cm is placed:-

parallel. It a charge of 1C passes through it in 5

https://dl.doubtnut.com/l/_U4VpeVFfWaMZ
https://dl.doubtnut.com/l/_dTMVDHgZF9Cu
https://dl.doubtnut.com/l/_k0K8TOyZkJaz


second, calculate the force experienced by the

conductor.

Watch Video Solution

8. A conductor of length 25 cm is placed:-

perpendicular. It a charge of 1C passes

through it in 5 second, calculate the force

experienced by the conductor.

Watch Video Solution

https://dl.doubtnut.com/l/_k0K8TOyZkJaz
https://dl.doubtnut.com/l/_kXcwFsuZZB0C


9. A conductor of length 25 cm is placed:-

inclined at an angle of  to a uniform

magnetic field 2T. It a charge of 1C passes

through it in 5 second, calculate the force

experienced by the conductor.

Watch Video Solution

30∘

10. Find the force per unit length between the

parallel wires kept 0.1m apart and carrying a

https://dl.doubtnut.com/l/_6nTfe0PzfkYW
https://dl.doubtnut.com/l/_FZDxkJW1nNSt


current of 2A and 3A respectively in the same

direction. What is the nature of the force?

Watch Video Solution

11. A long straight wire carries a current of 35

A. What is the magnitude of the field (B) at a

point 20 cm from the wire?

Watch Video Solution

https://dl.doubtnut.com/l/_FZDxkJW1nNSt
https://dl.doubtnut.com/l/_0sXZQrABNhYH


12. A solenoid of length 100 cm having 150

turns carries a current of 3A. Find the

magnitude of magnetic field:- in the interior of

the solenoid,

Watch Video Solution

13. A solenoid of length 100 cm having 150

turns carries a current of 3A. Find the

magnitude of magnetic field:- at one end of

solenoid.

https://dl.doubtnut.com/l/_mJnH74DT3wk6
https://dl.doubtnut.com/l/_xmgxdjWXWGsU


Watch Video Solution

14. A 50 m long solenoid has 500 turns and

produces a magnetic field of  at

its centre. Find the current in the solenoid.

Watch Video Solution

2.5 × 10− 4T

15. A rectangular coil of effective area 

is suspended freely in a radial magnetic field

. When a current of 5 mA is

passed through the coil, it deflects through

0.04m2

1 × 102Wb/m2

https://dl.doubtnut.com/l/_xmgxdjWXWGsU
https://dl.doubtnut.com/l/_SQW9JHJxOH72
https://dl.doubtnut.com/l/_oBkohCqFauD1


? Find the torsional constant of the

suspension fibre.

Watch Video Solution

60∘

16. A proton is accelerated in a cyclotron in

which the magnetic induction is .

Find the cyclotron frequency. Given: Mass of

proton =  

Watch Video Solution

0.6Wb/m2

1.673 × 10− 27kg q = 1.6 × 10− 19C

https://dl.doubtnut.com/l/_oBkohCqFauD1
https://dl.doubtnut.com/l/_EkEVw1B0pz03


17. In a cyclotron, magnetic field of 

is used to accelerate protons. What should be

the time interval in which the electrics field

between the dees be reversed? (

, )

Watch Video Solution

3.5Wb/m2

Mp = 1.67 × 10− 27kg qp = 1.6 × 10− 19C

18. A rectangular coil of effective area 

suspended freely in a radial magnetic field. The

coil deflects through  when current of 

0.01m2

30∘

https://dl.doubtnut.com/l/_6rg8DiGfiajx
https://dl.doubtnut.com/l/_PRdTfhaUM0d1


 is passed through it. If torsional

constant of suspension is 

. Find 'B' magnetic induction.

Watch Video Solution

0.5 × 10− 3A

25 × 10− 9Nm/rad

19. A 3 cm wire carrying a current of 10 A is

placed inside be solenoid perpendicular to its

axis. The magnetic field inside the solenoid is

given to be 27 T. What is the magnetic force

on the wire?

Watch Video Solution

https://dl.doubtnut.com/l/_PRdTfhaUM0d1
https://dl.doubtnut.com/l/_hHBtkxSP82Su


20. A square coil of side 10 cm consists of 20

turns and carries a current of 12A. The coil is

suspended vertically and the normal to the

plane of the coil makes an angle of  with

the direction of a uniform horizontal magnetic

field 0.8 T. What is the magnitude of torque

experienced by the coil?

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_hHBtkxSP82Su
https://dl.doubtnut.com/l/_cSStlaCCyOia


21. Two concentric circular coils x and y of

radius 16 cm and 10 cm respectively, lie in the

same vertical plane containing the north to

south direction coil x has 20 turns and carries

current of 16A coil y has 25 turns and carries a

current of 18A! The sense of the current in x is

anticlockwise and clockwise in y for an observe

looking at the coils facing west. Give The

magnitude and direction of net magnetic field

due to the coils at the centre.

Watch Video Solution

https://dl.doubtnut.com/l/_DqXAYLGNXnj4


22. A cyclotron has dees of radius 47 cm and

uses a maximum magnetic field of 1.77 T:- To

what frequency should the oscillator be set of

deuterons are to be accelerated?

Watch Video Solution

23. A cyclotron has dees of radius 47 cm and

uses a maximum magnetic field of 1.77 T:-

What is the maximum energy of deuteron in

Mev that can be obtained?

https://dl.doubtnut.com/l/_vI48T66dCb51
https://dl.doubtnut.com/l/_rzoyLibJoVVQ


Watch Video Solution

24. Deuterons are accelerated in a cyclotron

that has dees of radius 50 cm and an oscillator

frequency 10 MHz:- What is the magnetic field

induction needed to accelerate the

deuterons?

Watch Video Solution

25. Deuterons are accelerated in a cyclotron

that has dees of radius 50 cm and an oscillator

https://dl.doubtnut.com/l/_rzoyLibJoVVQ
https://dl.doubtnut.com/l/_9Yh44Tt2cL3u
https://dl.doubtnut.com/l/_NMgLcV4VrnKt


frequency 10 MHz:- What is the maximum

velocity of the deuterons emerging from the

cyclotron?

Watch Video Solution

26. Ampere's law is analogous to

A. Kirchhoff's law in current electricity

B. Lenz's law

C. Gauss law in electrostatics

D. Faraday's law

https://dl.doubtnut.com/l/_NMgLcV4VrnKt
https://dl.doubtnut.com/l/_zUtbskqrZQJB


Answer:

Watch Video Solution

27. Maximum force acts on a current carrying

conductor in magnetic field, when angle

between current and magnetic field is

A. 0

B. 

C. 

D. 

45∘

90∘

60∘

https://dl.doubtnut.com/l/_zUtbskqrZQJB
https://dl.doubtnut.com/l/_CCOP0Yi2RCIK


Answer:

Watch Video Solution

28. In a current carrying toroid, the field

produced does not depend upon

A. number of turns per unit length

B. current flowing

C. radius of the solenoid

D. all of these.

https://dl.doubtnut.com/l/_CCOP0Yi2RCIK
https://dl.doubtnut.com/l/_Ys5BRHWBBbgq


Answer:

Watch Video Solution

29. The magnetic field inside a long solenoid is

A. non-uniform

B. zero

C. uniform

D. infinity

Answer:

https://dl.doubtnut.com/l/_Ys5BRHWBBbgq
https://dl.doubtnut.com/l/_smSbnNj5GzXc


Watch Video Solution

30. The magnetic field intensity due to a long

solenoid at its end is

A. 

B. 

C. 

D. 

Answer:

2μ0nI

μ0nI

2

√2μ0nI

(μ0nI)

https://dl.doubtnut.com/l/_smSbnNj5GzXc
https://dl.doubtnut.com/l/_o1HEIQ5i6uMZ


Watch Video Solution

31. According to Ampere's law, the line integral

of the magnetic induction around a closed

path is directly proportion to the enclosed

A. Magnetic flux

B. Charge

C. Magnetic energy

D. Current

Answer:

https://dl.doubtnut.com/l/_o1HEIQ5i6uMZ
https://dl.doubtnut.com/l/_NA7DfNBH52rJ


Watch Video Solution

32. Figure a, b show two Amperian loops

associated with the conductors carrying

current I in the sense shown. The  . dl in

the cases a and b will be respectively.

A. 

B. 

∮ ¯̄̄B

−μ0I, 0

μ0I, 0

https://dl.doubtnut.com/l/_NA7DfNBH52rJ
https://dl.doubtnut.com/l/_jDE2juRlVP6M


C. 

D. 

Answer:

Watch Video Solution

0, μ0I

0, − μ0I

33. A conductor has 3 segments two straight

and of length L each and a semicircular with

radius R. It carries a current I. What is the

https://dl.doubtnut.com/l/_jDE2juRlVP6M
https://dl.doubtnut.com/l/_0QjnLxgLSHkG


magnetic field B at point P 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

μ0

4

I

R

μ0

4π

I

R2

μ0

4π

I

R

μ0I

4π

https://dl.doubtnut.com/l/_0QjnLxgLSHkG
https://dl.doubtnut.com/l/_xK5dhMjvI1kY


34. A long solenoid carrying a current

produces a magnetic field B along the axis. If

the number of turns per cm is tripled and the

current is halved, then the new value of the

magnetic field will be

A. 1.5 B

B. 0.5 B

C. 2 B

D. 3 B

Answer:

https://dl.doubtnut.com/l/_xK5dhMjvI1kY


Watch Video Solution

35. An electron (mass =  charge = 

) moving with a very high

velocity of  enters a magnetic field. If

it describes a circle of radius 0.1 m, then the

strength of magnetic field must be

A. 

B. 

C. 

9 × 10− 5kg

1.610− 510 ^ −19C

106m/s

4.5 × 10− 5T

1.4 × 10− 5T

5.6 × 10− 5T

https://dl.doubtnut.com/l/_xK5dhMjvI1kY
https://dl.doubtnut.com/l/_0veUqBdIWqkm


D. 

Answer:

Watch Video Solution

2.6 × 10− 5T

36. In suspended coil type M.C.G, the coil is

suspended in radial magnetic field by thin

fibre of phosphor bronze because

A. it has high torsional constant

B. it has low torsional constant

https://dl.doubtnut.com/l/_0veUqBdIWqkm
https://dl.doubtnut.com/l/_Pf2kYH884uLr


C. it has negative torsional constant

D. it has adjustable torsional constant

Answer:

Watch Video Solution

37. A current of IA, flows along an infinitely

long Staight thin walled tube. The magnetic

induction at any point inside the tube is

A. infinity

https://dl.doubtnut.com/l/_Pf2kYH884uLr
https://dl.doubtnut.com/l/_C3900RSwKnZe


B. 

C. 

D. zero

Answer:

Watch Video Solution

μ0I

2πr

μ0I

2

38. A proton enters a perpendicular uniform

magnetic field B at origin along the positive x

axis with a velocity V as shown in the figure.

Then it will follow the following path. [The

https://dl.doubtnut.com/l/_C3900RSwKnZe
https://dl.doubtnut.com/l/_vdRk5rN1NFsu


magnetic field is directed into the paper]

A. It will continue to move along positive x

axis.

B. It will move along a curved path,

bending towards x axis.

https://dl.doubtnut.com/l/_vdRk5rN1NFsu


C. It will move along a curved path,

bending toward negative y axis

D. It will move along a sinusoidal path

along the positive x axis.

Answer:

Watch Video Solution

39. A conducting thick copper rod of length lm

carries a current of 15 A and is located on the

Earth's equator. There the magnetic flux lines

https://dl.doubtnut.com/l/_vdRk5rN1NFsu
https://dl.doubtnut.com/l/_p8t28v4M1RLR


of the Earth's magnetic field are horizontal,

with the field of , south to north.

magnetic and direction of the force on the

rod, when it is oriented so that current flows

from west to east, are

A.  downward.

B.  downward.

C.  upward.

D.  upward.

Answer:

1.3 × 10− 4T

14 × 10− 4N,

20 × 10− 4N,

14 × 10− 4N,

20 × 10− 4N,

https://dl.doubtnut.com/l/_p8t28v4M1RLR


Watch Video Solution

40. A charged particle is in motion having

initial velocity  when it enter into a region of

uniform magnetic field perpendicular to V.

Because of the magnetic force the kinetic

energy of the particle wil

A. remain uncharged.

B. get reduced.

C. increase

D. be reduced to zero.

¯̄̄V

https://dl.doubtnut.com/l/_p8t28v4M1RLR
https://dl.doubtnut.com/l/_2qdlN1bwvimx


Answer:

Watch Video Solution

41. What is the magnetic field at a point 80

mm from a wire carrying current of 6A?

A. 

B. 

C. 

D. 

0.15 × 105T

0.51 × 10− 5T

0.15 × 10− 5T

1.5 × 10− 5T

https://dl.doubtnut.com/l/_2qdlN1bwvimx
https://dl.doubtnut.com/l/_xrwJYGfGyMzY


Answer:

Watch Video Solution

42. A moving coil galvanometer shows a

deflection of  for a current of 0.3 mA. What

current will produce a deflection of ?

A. 0.5 mA

B. 2 mA

C. 0.24 mA

D. 1.0 mA

50∘

40∘

https://dl.doubtnut.com/l/_xrwJYGfGyMzY
https://dl.doubtnut.com/l/_mUd68k5XLMAH


Answer:

Watch Video Solution

43. In a cyclotron, the resonance condition is

that the frequency of the reduction of charged

particle is equal to

A. the frequency of the applied magnetic

field

B. the frequency of the applied a.c. source

https://dl.doubtnut.com/l/_mUd68k5XLMAH
https://dl.doubtnut.com/l/_jYhL1qlmY67M


C. frequency of the applied magnetic field

and the frequency of the applied a.c.

source

D. none of these

Answer:

Watch Video Solution

44. The magnetic field at the centre of the

current carrying coil

https://dl.doubtnut.com/l/_jYhL1qlmY67M
https://dl.doubtnut.com/l/_4QpPUFiUbxBX


A. is directed normal to the plane of the

paper

B. is directed parallel to the plane of paper

C. is zero

D. has none of the above characteristics

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_4QpPUFiUbxBX


45. If 'R' is the radius of dees and B the

magnitude of the magnetic field induction on

which positive charges (q) mass (m) escape

from the cyclotron, then their maximum speed

 is

A. 

B. 

C. 

D. 

Answer:

Vmax

qR

Bm

qm

BR

qBR

m

m

qBr

https://dl.doubtnut.com/l/_OqqLfGFs8tex


Watch Video Solution

46. A conductor of length '1' and carrying

current "I" kept in uniform magnetic field "B"

experiences a force.

A. in the direction of the magnetic field

B. in the direction opposite to the

magnetic field

C. in the direction perpendicular to both

field and its length

https://dl.doubtnut.com/l/_OqqLfGFs8tex
https://dl.doubtnut.com/l/_pQBq81d2da0T


D. in the direction parallel to both field and

its length

Answer:

Watch Video Solution

47. The magnetic field at a distance r from a

long wire carrying current is 0.6 tesla. The

magnetic field at a distance 2r is

A. 0.6 tesla

https://dl.doubtnut.com/l/_pQBq81d2da0T
https://dl.doubtnut.com/l/_GbHZsh6tYgEC


B. 0.3 tesla

C. 1.2 tesla

D. 2.4 tesla

Answer:

Watch Video Solution

48. A cyclotron is a device which is generally

used to

A. accelerate positive ions

https://dl.doubtnut.com/l/_GbHZsh6tYgEC
https://dl.doubtnut.com/l/_iQiUPzw3xvud


B. accelerate negative ions

C. accelerate both positive and negative

ions

D. keep the charged particle along a

circular path of constant radius

Answer:

Watch Video Solution

49. In a cyclotron, the applied magnetic field

https://dl.doubtnut.com/l/_iQiUPzw3xvud
https://dl.doubtnut.com/l/_fEM08J4cS6X1


A. increase only the speed of the charged

particle

B. changes only the direction of the

charged particle

C. changes the direction of the particle and

increases the speed of the particle

D. neither increases the speed nor changes

the direction

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_fEM08J4cS6X1


50. The electric field used in a cyclotron to

accelerate charged particles is

A. static

B. alternative only

C. static as well as alternative

D. neither static nor alternative

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_fEM08J4cS6X1
https://dl.doubtnut.com/l/_7WKy5tBgiIDw


51. In cyclotron, time period of revolution

inside the dees is

A. irrespective of the radius of the circle

B. increases with radius of the circle

C. decreases with radius of the circle

D. unpredictable

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_gS1hGAvD5d5P
https://dl.doubtnut.com/l/_wM0b6woZD2xD


52. Maximum kinetic energy of the positive

iron in the Cyclotron is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

q2B2R

2m

q2BR

2m

qB2R2

2m

q2B2R2

2m

https://dl.doubtnut.com/l/_wM0b6woZD2xD


53. Cyclotron is a device by which

A. high frequency waves can be generated

B. heavy positively charged ions can be

accelerated to high speeds

C. electrons can be accelerated

D. neutron can be accelerated

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_nkCQWtWp9efq
https://dl.doubtnut.com/l/_FTvp0L9yJKIF


54. In side hollow dees of cyclotron, charge

particles are under the influence of

A. electric field only

B. magnetic field only

C. both electric and magnetic field

D. neither electric or magnetic field

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_FTvp0L9yJKIF


55. Charged particle in motion will produce

A. only electric field

B. only magnetic field

C. neither electrical nor magnetic

D. both electric and magnetic

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_rv7rxBBHAHqw


56. A solenoid is 2 m long and 3 cm in

diameter. It has 1000 turns and carries a

current of 5A. Magnetic field at the centre is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3.14 × 10− 2Wb/m2

3.14Wb/m2

3.14 × 10− 3Wb/m2

3.14 × 10− 1Wb/m2

https://dl.doubtnut.com/l/_yUj5GbleTxtP


57. A long horizontal overhead high tension

wire, fixed in east-west direction carries a

current 60A. What is the magnetic field at a

point 3 m just below the power line?

 units

A. 

B. 

C. 

D. 

Answer:

[μ0 = 4π × 10− 7SI

3 × 10− 6T

5 × 10− 6T

2 × 10− 6T

4 × 10− 6T

https://dl.doubtnut.com/l/_2UzxlAc03Uo4


Watch Video Solution

58.  A solenoid of length 1.5 m and diameter 4

cm has 10 turns per meter. A current of 5A is

passing through it. The magnetic induction at

a point inside the solenoid along the axis is

A. 

B. 

C. 

D. 

π × 10− 5T

2π × 10− 5T

3π × 10− 5T

4π × 10− 5T

https://dl.doubtnut.com/l/_2UzxlAc03Uo4
https://dl.doubtnut.com/l/_CkSuNB5xosIt


Answer:

Watch Video Solution

59. A very long solenoid has 8400 winding and

a length of 7m. If the field inside is

, the current in the windings is

about [ ]

A. 0.42 A

B. 0.83 A

C. 4.2 A

2π × 10− 3T

μ0 = 4π × 10− 7Tm/A

https://dl.doubtnut.com/l/_CkSuNB5xosIt
https://dl.doubtnut.com/l/_yJ88ZOORdM5q


D. 8.3 A

Answer:

Watch Video Solution

60. A toroid with a circular cross-section has a

current I in its winding. The total number of

windings is N. The total current through an

Amperian loop of radius r equal to the mean

radius of the toroid is

A. ZERO

https://dl.doubtnut.com/l/_yJ88ZOORdM5q
https://dl.doubtnut.com/l/_saqRuL4ENi7X


B. I

C. NI

D. 

Answer:

Watch Video Solution

NI

2πR

61. Cyclotron can not accelerate

A. PROTON

B. NEUTRONS

https://dl.doubtnut.com/l/_saqRuL4ENi7X
https://dl.doubtnut.com/l/_iEdvC7plDED6


C. 

D. DEUTERONS

Answer:

Watch Video Solution

α − partic ≤ s

62. If a particle of charge q is moving with a

velocity v in a direction opposite to the

magnetic field B, then the force acting on the

particle is.

https://dl.doubtnut.com/l/_iEdvC7plDED6
https://dl.doubtnut.com/l/_1CJFHdb6atzZ


A. qvB

B. 

C. 0

D. 

Answer:

Watch Video Solution

−qvB

qv( )
B

2

63. A conductor of length lm and carrying

current of 1A is placed at an angle of  to45∘

https://dl.doubtnut.com/l/_1CJFHdb6atzZ
https://dl.doubtnut.com/l/_kbzsP6xZsqWI


the magnetic field of 1G. The force acting on

the conductor is

A. 

B. `1/sqrt3xx10^-4N

C. `1/sqrt2xx10^-2N

D. `1/sqrt3xx10^-2N

Answer:

Watch Video Solution

× 10− 4N
1

√2

https://dl.doubtnut.com/l/_kbzsP6xZsqWI


64. The maximum force acting on a straight

conductor of length 15 cm placed in a

magnetic field  is 

. Then current flowing through the conductor

is

A. 4 mA

B. 40 mA

C. 400 mA

D. 40 mA

Answer:

5 × 10− 5N /Am 3 × 10− 4N

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


Watch Video Solution

65. A force of  acts on a

particle of charge moving with a velocity

 of the velocity of light in a magnetic

field  and perpendicular to the

field then q is

A. 

B. 

C. 500C

1.732 × 10− 2N

1

1000th

2√3 × 10− 5T

500μC

5000μC

https://dl.doubtnut.com/l/_pDfdqAMuJabx
https://dl.doubtnut.com/l/_b6ZUCYAUYutE


D. 5000C

Answer:

Watch Video Solution

66. The force acting on a particle of charge q

moving in a uniform magnets field with

velocity v is

A. parallel to both 

B. perpendicular to both 

→
v and

→
B

→
v and

→
B

https://dl.doubtnut.com/l/_b6ZUCYAUYutE
https://dl.doubtnut.com/l/_W6748b8hUmAa


C. parallel to r and perpendicular to 

D. perpendicular to , and parallel to 

Answer:

Watch Video Solution

→
B

→
v

→
B

67. In Bohr's model if hydrogen atom, the

electron circulates around nucleus in a path of

radius  at a frequency of 

. The magnetic field at the centre will be

0.5
∘
A 6.8 × 1015rev/s

https://dl.doubtnut.com/l/_W6748b8hUmAa
https://dl.doubtnut.com/l/_WMpPaGGivBDu


A. 13.7 T

B. 1 T

C. 13.7 gauss

D. 13 gauss

Answer:

Watch Video Solution

68. Two circular coils are made of two identical

wires of same length. If the number of turns of

https://dl.doubtnut.com/l/_WMpPaGGivBDu
https://dl.doubtnut.com/l/_kwgEm8pW9cJZ


coil are 4 and 2 then the ratio of magnetic

induction at centre will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4: 1

1: 4

1: 2

2: 1

https://dl.doubtnut.com/l/_kwgEm8pW9cJZ


69. A circular coil having 50 turns each of

radius 0.05 m carries a current of 1 A. The

magnitude of magnetic induction at a point

0.2 m from its centre on its axis is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

5 × 10− 6gauss

5 × 10− 5N /Am

5 × 10− 4T

5 × 10− 6Wb/m2

https://dl.doubtnut.com/l/_9ktRvtcEiO9C


Watch Video Solution

70. The ratio of magnetic induction at a point

along the axis of a circular coil of radius 'a' at a

distance  to a point where x tends to zero is

[x>>a]

A. 

B. 

C. 

D. 

x

x3

a3

a3

x3

2a3

x3

2x3

a2

https://dl.doubtnut.com/l/_9ktRvtcEiO9C
https://dl.doubtnut.com/l/_qmJM4fYXsPls


Answer:

Watch Video Solution

71. A square coil of side 10 cm consists of 20

turns and carries 12 A. The coil is suspended

vertically and the normal to the plane makes

an angle of  with the direction of uniform

magnetic field of 0.8T. The torque acting on

the coil is

A. 0.69 Nm

30∘

https://dl.doubtnut.com/l/_qmJM4fYXsPls
https://dl.doubtnut.com/l/_Yiwm0NzWRng6


B. 0.96 Nm

C. 0.096 Nm

D. 0.069 Nm

Answer:

Watch Video Solution

72. Two long and straight conductors, placed

parallel to each other are separated by 10 cm,

carrying current of 2A and 4 A respectively in

https://dl.doubtnut.com/l/_Yiwm0NzWRng6
https://dl.doubtnut.com/l/_jB0FUpCdTsUE


opposite direction. The force per unit length

exerted by each conductor on the other

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

16 × 10− 5N /m

1.6 × 10− 5N /m

32 × 10− 5N /m

3.2 × 10− 5N /m

https://dl.doubtnut.com/l/_jB0FUpCdTsUE


73. The magnetic moment of a square coil

having 5 turns, each side measuring 4 cm and

carrying a current of unit ampere is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

20 × 10− 3Am2

8 × 10− 3Am2

8Am2

16 × 10− 3Am2

https://dl.doubtnut.com/l/_wGZd84dJBvuO


74. A long straight wire carries a current of 50

A. An electron moving at  m/s is 5 cm away

from the wire. The force acting on electron if

its velocity is directed towards the wire will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

107

1.6 × 10− 16N

3.2 × 10− 16N

4.8 × 10− 16N

1.8 × 10− 16N

https://dl.doubtnut.com/l/_38PQkP1rRbmC


75. The magnetic induction at a point on the

axis of a circular current carrying coil at a

distance equal to the radius of coil carrying a

current of 0.5 A is

A. 

B. 

C. 

D. 

πa√2 × 10− 7T

× 10− 7T
πa

√2

π

2(√2)a × 10− 7T

× 10− 7T
π√2

a

https://dl.doubtnut.com/l/_38PQkP1rRbmC
https://dl.doubtnut.com/l/_kKbs6P5iDxCV


Answer:

Watch Video Solution

76. Choose the correct option:- Cyclotron

cannot accelerate

A. Protons

B. Electrons

C. 

D. Deuterons

α − partic ≤ s

https://dl.doubtnut.com/l/_kKbs6P5iDxCV
https://dl.doubtnut.com/l/_zKlZSOEttXhr


Answer:

Watch Video Solution

77. Choose the correct option:- The magnetic

field at a distance 'r' from long wire carrying a

current is 0.8T. The magnetic field a distance 2r

is

A. 0.6 T

B. 0.5 T

C. 0.4 T

https://dl.doubtnut.com/l/_zKlZSOEttXhr
https://dl.doubtnut.com/l/_wxd7mDW0iLaS


D. 0.3 T

Answer:

Watch Video Solution

78. Choose the correct option:- Ampere's law is

analogous to

A. Kirchhoff's law in current electricity.

B. Len's law

C. Faraday's Law

https://dl.doubtnut.com/l/_wxd7mDW0iLaS
https://dl.doubtnut.com/l/_BgeyZl9xFIpJ


D. Gauss's law in electrostatics

Answer:

Watch Video Solution

79. Choose the correct option:- The magnetic

field at point O is

https://dl.doubtnut.com/l/_BgeyZl9xFIpJ
https://dl.doubtnut.com/l/_mSCS4lJX4jjK


A. 

B. 

C. 

D. 

Answer:

(π + 1)
μ0

4π

I

r

(π + 2)
μ0

4π

I

r

(π − 2)
μ0

4π

I

r

(π − 2)
μ0

4π

I

R

https://dl.doubtnut.com/l/_mSCS4lJX4jjK


Watch Video Solution

80. What do you mean by resonance condition

in cyclotron?

Watch Video Solution

81. State the principle of moving coil

Galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_mSCS4lJX4jjK
https://dl.doubtnut.com/l/_CoT9vSS5isxD
https://dl.doubtnut.com/l/_tBvGzXIgc9m2
https://dl.doubtnut.com/l/_f680DR6TAc18


82. What will be the force on a closed circuit

on a magnetic field B ?

Watch Video Solution

83. Explain the helical motion of a charged

particle is a magnetic field .

Watch Video Solution

¯̄̄B

84. Derive cyclotron formula.

https://dl.doubtnut.com/l/_f680DR6TAc18
https://dl.doubtnut.com/l/_8N4XhJxcj60g
https://dl.doubtnut.com/l/_6NQB0TAzLsXp


Watch Video Solution

85. Define Magnetic dipole moment of a

current carrying coil State its SI unit and

dimension.

Watch Video Solution

86. Derive an expression for the magnetic field

produced by a toroid using Ampere's law.

Watch Video Solution

https://dl.doubtnut.com/l/_6NQB0TAzLsXp
https://dl.doubtnut.com/l/_AlRKN57eWJaJ
https://dl.doubtnut.com/l/_I2ChZW4X49uI


87. Current of equal magnitude flows through

two long parallel wires having separation of

1.35 cm. If the force per unit length on each of

the wires is ,What must be

the value of current?

Watch Video Solution

4.76 × 10− 2N /m

88. A circular coil of wire is made  of 100

turns, each of radius 8 cm if a current of 0.4A

ϕ

https://dl.doubtnut.com/l/_zzrMzafv1MP4
https://dl.doubtnut.com/l/_HD0KubcQHBh8


passes through of, what will be the magnetic

field at the centre of the coil

Watch Video Solution

89. Find an expression for the axial magnetic

field produced by current in a circular lopp?

https://dl.doubtnut.com/l/_HD0KubcQHBh8
https://dl.doubtnut.com/l/_2Dd3GKzbSVEh


.

Watch Video Solution

https://dl.doubtnut.com/l/_2Dd3GKzbSVEh


90. A semicircular arc of radius 10 cm carrying

current of 20 A. Calculate the magnitude of

magnetic field at the centre of arc. What will

be the direction of magnetic field of current

flows in anticlockwise direction?

Watch Video Solution

91. A conductor of length 25 cm is placed:-

parallel. It a charge of 1C passes through it in 5

https://dl.doubtnut.com/l/_4jxMvSTxcwU4
https://dl.doubtnut.com/l/_ZnQ8YBo0UAGR


second, calculate the force experienced by the

conductor.

Watch Video Solution

92. A conductor of length 25 cm is placed:-

inclined at an angle of  with a uniform field

 and carrying a current of 5 A

calculate the force experienced by the

conductor.

Watch Video Solution

60∘

4 × 10− 3T

https://dl.doubtnut.com/l/_ZnQ8YBo0UAGR
https://dl.doubtnut.com/l/_VQPL3Iy0LLYQ
https://dl.doubtnut.com/l/_zlhqPxAajTvP


93. Derive an expression for magnetic

potential energy for a magnetic dipole freely

suspended in a uniform magnetic field B.

Watch Video Solution

94. A charged paricle moving with a velocity of

 making an angle of  with a

uniform field of  experiences a

force of 0.07 N. find the charge.

Watch Video Solution

2 × 107m/s 30∘

3.5 × 10− 4T

https://dl.doubtnut.com/l/_zlhqPxAajTvP
https://dl.doubtnut.com/l/_7bU6gfYLCF8Z


95. A solenoid of 150 cm length having 300

turns carries a current of 4A. Find the

magnitude of the magnetic field inside the

solenoid.

Watch Video Solution

96. What is Lorentz force equation?

Watch Video Solution

https://dl.doubtnut.com/l/_Od4i6zLiQ8xW
https://dl.doubtnut.com/l/_NuIOgcY8DOzM

