
PHYSICS

BOOKS - MODERN PUBLICATION

FORCE ON A CHARGE

Example

1. A Charge of 3 C is moving with velocity

 in a magnetic field 

. Find the force acting on the test

charge

Watch Video Solution

→
v = (4 î + 3ĵ)ms−1

→
B = (4 î + 3ĵ)Wbm−2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VzU5WKzSuvhD


2. An electron is projected with a velocity of  at right

angles to the magnetic field of 0.019 G. Caclculate the radius

of the circle described by the electron.

Watch Video Solution

105ms−1

3. A proton is travelling with horizontal velocity

 Calculate the transverse deflection in

travelling horizontal distance, x=5cm in electric field of

. Mass of proton, , charge

on proton, 

Watch Video Solution

vx = 2.5 × 108cms−1.

Ey = 400V /cm m = 1.6 × 10−24g

e = 1.6 × 10−19C.

https://dl.doubtnut.com/l/_fP7LGTPGmfYY
https://dl.doubtnut.com/l/_al0z6MAyTZhY


4. A copper has  per cubic metre. A copper wire of

length 1m and cross-sectional area  carrying a

current and lying at right angle to a magnetic field of

strength 5xx10^-3T experiences a force of 

Calculate the drift velocity of free electrons in wire.

Watch Video Solution

80 × 1028

8.0 × 10−6m2

8.0 × 10−2N.

5. An electron is moving northwards with a velocity of

 in a magnetic field of 3 T,directed

downwards.Calculate the instantaneous force on the

electron. Given that charge on electron 

Watch Video Solution

107ms−1

= 1.6 × 10−19C

https://dl.doubtnut.com/l/_uLp1VEDP5fdG
https://dl.doubtnut.com/l/_Y2Znb1pMCg6P


6. A long straight wire carries a current of 2A. An electron

travels with a velocity of parallel to the wire

0.1mm from it, and in a direction opposite to the current.

What force does the magnetic field of current exert on the

moving electron. Charge on electron 

Watch Video Solution

4 × 104ms−1

= 1.6 × 10−19C.

7. A long straight wire AB carries a current of 4A. A proton P

travels at 4x10^6ms^-1 parallel to the wire, 0.2m from it and in

a direction opposite to the current as shown in figure.

Calculate the force which the magnetic field of current exerts

https://dl.doubtnut.com/l/_o2px5aC3XGZa
https://dl.doubtnut.com/l/_5xi2D6ZklcFw


on the proton. Also specify the direction of the force. 

Watch Video Solution

8. An electron having charge and mass 

kg is moving with speed in a

magnetic field tesla in circular orbit. The force

acting on an electron and the radius of circular orbit will be:

1.6 × 10−19C

9 × 10−31 4 × 106ms−1

2 × 10−1

https://dl.doubtnut.com/l/_5xi2D6ZklcFw
https://dl.doubtnut.com/l/_6fOLYNoHomdP


Watch Video Solution

9. A proton and an alpha particle having the same kinetic

energy are allowed to pass through a uniform magnetic field

perpendicular to the direction of their motion. Compare the

radii of the paths of the proton and alpha particle.

Watch Video Solution

10. A magnetic field set up using Helmholtz coils is uniform in

a small region and has a magnitude of 0.75 T. In the same

region, a uniform electrostatic field is maintained in a

direction normal to the common axis of the coils. A narrow

beam of (single species) charged particles all accelerated

through 15 kV enters this region in a direction perpendicular

https://dl.doubtnut.com/l/_6fOLYNoHomdP
https://dl.doubtnut.com/l/_qZ1vXXGcaf7A
https://dl.doubtnut.com/l/_aF57q15CvbvA


to both the axis of the coils and the electrostatic field. If the

beam remains undeflected when the electrostatic field is

 make a simple guess as to what the beam

contains. Why is the answer not unique?

Watch Video Solution

9.0 × 105V m−1

11. A cyclotron's oscillator frequency is 10MHz. What should be

the operating magnetic field fro accelerating protons? If the

radius of its dees is 60cm, what is the kinetic energy (in MeV)

of the proton beam produced by the acceleration? 

(e-

Watch Video Solution

1.60 × 10−19C, mp = 1.67 × 10−27kg, 1MeV = 1.6 × 10−13J)

https://dl.doubtnut.com/l/_aF57q15CvbvA
https://dl.doubtnut.com/l/_AKoiWdMKi0cw


12. The region between x=0 and x=L is filled with uniform

steady magnetic field . A particle of mass m, positive

charge q and velocity  travels along x-axis and enters the

region of the magnetic field. Neglect the gravity throughout

the question. 

Find the value of  if the particle emerges from the region of

magnetic field with its final velocilty at an angel to its

initial velocity.

Watch Video Solution

B0k̂

v0 î

L

30∘

13. The region between x=0 and x=L is filled with uniform

steady magnetic field . A particle of mass m, positive

charge q and velocity  travels along x-axis and enters the

region of the magnetic field. Neglect the gravity throughout

B0k̂

v0 î

https://dl.doubtnut.com/l/_XoCGBMkG2krx
https://dl.doubtnut.com/l/_TAQj7jo1NLjY


the question. 

Find the value of  if the particle emerges from the region of

magnetic field with its final velocilty at an angel to its

initial velocity.

Watch Video Solution

L

30∘

14. A beam of protons with a velocity of enters a

uniform magnetic field of 0.3 T. The velocity makes an angle of

with the magnetic field. Find the radius of the helicla path

taken by the proton beam and the pitch of the helix. Given

that mass of proton 

Watch Video Solution

4 × 105ms−1

60∘

= 1.67 × 10−27kg

https://dl.doubtnut.com/l/_TAQj7jo1NLjY
https://dl.doubtnut.com/l/_sYDySDFJ8NDi


15. An electron gun G emits electons of energy 2 keV

travelling in the positive x-direction. The electons are

required to hit the spot S where GS=0.1 m, and the line GS

makes an angle of  with the x-axis as shown in figure. A

uniform magnetic field B parallel to GS exists in the region

outside the electron gun. 

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_maGW0ctGbYzt


16. An electric charge enters in electric field at right angles to

the direction of electric field. What is the nature of the path

followed?

Watch Video Solution

17. What is the magntiude of transverse acceleration

produced in the motion of the electric charge, when it passes

through the electric field?

Watch Video Solution

18. Charged particle enters into a uniform magnetic field and

experiences an upward force as indicated in the figure what is

https://dl.doubtnut.com/l/_pxP2BtXloFTU
https://dl.doubtnut.com/l/_K88eMK76SQu1
https://dl.doubtnut.com/l/_ba9wiLCzGBKK


the charge sign on the particle? 

Watch Video Solution

19. A beam of  -particles projected along +x-axis experience a

force due to a magnetic field along + y-axis. What is the

direction of the magnetic field?

Watch Video Solution

α

https://dl.doubtnut.com/l/_ba9wiLCzGBKK
https://dl.doubtnut.com/l/_E8gOOoV6D8U2


20. An electron beam is projected along +ve x-axis,

experiences a force due to magnetic field along y-axis. What is

the direction of magnetic field?

Watch Video Solution

21. What is magnetic Lorentz force?

Watch Video Solution

22. Write an expression for the force expereinced by a

charged particle moving in a uniform magnetic field B.

Watch Video Solution

https://dl.doubtnut.com/l/_UXY7wdaF6ZrG
https://dl.doubtnut.com/l/_DvtcPkaKRbjt
https://dl.doubtnut.com/l/_1jZ6D0FMSx3m
https://dl.doubtnut.com/l/_L8XW5dIKQuu6


23. Define one Tesla.

Watch Video Solution

24. Write down the expression for Lorentz force.

Watch Video Solution

25. The force  experienced by a particle of charge q moving

with velocity  in a magnetic field  is given by

, which pair of vectors are always at right

angle to each other?

Watch Video Solution

→
F

→
v

→
B

→
F = q(

→
v ×

→
B )

https://dl.doubtnut.com/l/_L8XW5dIKQuu6
https://dl.doubtnut.com/l/_4qVgAYfK0fa7
https://dl.doubtnut.com/l/_2BGYQjPiU0Vh


26. What is the force on a charge moving in magnetic field?

Watch Video Solution

27. An electric charge e moves with a constant velocity v

parallel to the lines of force of a uniform magnetic field B, the

force experienced by the charge is:

Watch Video Solution

28. Under what condition, an electron moving through a

magnetic field experience maximum force ?

Watch Video Solution

https://dl.doubtnut.com/l/_7m5Jz1E1IDvP
https://dl.doubtnut.com/l/_XFCj60uMlyOV
https://dl.doubtnut.com/l/_ZAPuMT9cZzOK
https://dl.doubtnut.com/l/_BThM5tDfvpTj


29. Under what condition is the force acting on a charge

moving through a uniform magnetic field is maximum?

Watch Video Solution

30. Under what condition, an electron moving through a

magnetic field experience maximum force ?

Watch Video Solution

31. What is the direction of force acting on a charged particle

q, moving with a velocity in a uniform magnetic field?

Watch Video Solution

https://dl.doubtnut.com/l/_BThM5tDfvpTj
https://dl.doubtnut.com/l/_zrcnfdVD2DhF
https://dl.doubtnut.com/l/_n9AOU4jADzB3


32. Does an electric charge moving along the direction of

magnetic field experiecne a force?

Watch Video Solution

33. Under what condition is the force acting on a charge

moving through a uniform magnetic field minimum?

Watch Video Solution

34. How much force will be experienced by a cahrge in a

uniform magnetic field?

Watch Video Solution

https://dl.doubtnut.com/l/_Zme4jG7s6jtL
https://dl.doubtnut.com/l/_OUdjTseOUikj
https://dl.doubtnut.com/l/_fZwpK8lngDSN
https://dl.doubtnut.com/l/_dvOAeNS52FcB


35. A stationery charge experiences no magnetic Lorentz

force. Why?

Watch Video Solution

36. In a certain arrangement a proton does not get deflected

while passing through a magnetic field region. Under what

conditions in this possible?

Watch Video Solution

37. An electron is not defiected in passing through a certain

region of space. Can we be sure that there is no magnetic

field in the region ?

Watch Video Solution

https://dl.doubtnut.com/l/_dvOAeNS52FcB
https://dl.doubtnut.com/l/_RT8uNy9p90w3
https://dl.doubtnut.com/l/_BpR0B7hpLLeA


38. An electron is projected in the direction of magnetic field.

How will its motion be affected by the action of magnetic

field?

Watch Video Solution

39. What will be the path of a charged particle moving along

the direction of a uniform magnetic field?

Watch Video Solution

40. Show that the path followed by a charged particles

moving in a direction perpendicular to the electric field is

parabolic?

https://dl.doubtnut.com/l/_BpR0B7hpLLeA
https://dl.doubtnut.com/l/_YI3cnLYnD7To
https://dl.doubtnut.com/l/_o5hBCHzGQIyO
https://dl.doubtnut.com/l/_xQaTuMNAUVAs


Watch Video Solution

41. A particle carrying a charge  is moving with a velocity 

 in a magnetic field 

 Calculate the force acting on the

particle.

Watch Video Solution

5μC

→
v = (4 î + 3k̂)ms−1

→
B = (3k̂ + 4 î)Wbm−2.

42. A test charge of  C is moving with velocity 

in magnetic field 

. Find the force acting on the test

charge.

Watch Video Solution

1.6 × 10−19

v = (2 î + 3ĵ)
m

sec
→
B = (2 î + 3ĵ)Wbm−2

https://dl.doubtnut.com/l/_xQaTuMNAUVAs
https://dl.doubtnut.com/l/_RgBoGwzHQsiV
https://dl.doubtnut.com/l/_mMJEQ0CLUwqg
https://dl.doubtnut.com/l/_BayvRnJ40hoA


43. What is the work done by a magnetic field on a moving

charge?

Watch Video Solution

44. A charged particle in a plasma trapped in a magnetic

bottle leaks out after a millisecond. What is the total work

done by the magnetic field during the time, the particle is

trapped?

Watch Video Solution

45. Two protons P and Q moving with the same speed enter

magnetic field  respectively at right angles to the

field directions. If is greater than  for which of the

B1 and B2

B2 B1

https://dl.doubtnut.com/l/_BayvRnJ40hoA
https://dl.doubtnut.com/l/_LWnYssQqvQfq
https://dl.doubtnut.com/l/_1900oZPUfmje


protons P and Q the circular path in the magnetic field will

have a smaller radius?

Watch Video Solution

46. An electron and a proton moving with same speed enter

the same magnetic field region at right angles to the

direction of the field. For which of the two particles will the

radius of the circular path be smaller?

Watch Video Solution

47. Write down the expression for the Lorentz force on a

charged particle.

Watch Video Solution

https://dl.doubtnut.com/l/_1900oZPUfmje
https://dl.doubtnut.com/l/_BF8qd9q1GwCa
https://dl.doubtnut.com/l/_34IdFZwWgKXk


48. In an electric field a stationary charge (i)experience a force

(ii) does not experience any force.

Watch Video Solution

49. In a field, the force experienced by a charge depends only

upon the magnitude of the field and does not depend upon

the velocity. Is field electric or magnetic in nature?

Watch Video Solution

50. In a field, the force experienced by a charge depends upon

tis velocity and becomes zero, when it is at rest. What is the

nature of the field?

Watch Video Solution

https://dl.doubtnut.com/l/_d7kUQSAT8sn3
https://dl.doubtnut.com/l/_uLkYcLNbTnbp
https://dl.doubtnut.com/l/_uAx1samMt45F


51. What is the principle of cyclotron?

Watch Video Solution

52. Does time spent by a proton inside the dee of the

cyclotron depend upon the radius of the circular path

Watch Video Solution

53. Does time spent by a proton inside the dee of the

cyclotron depend upon the velocity of the proton?

Watch Video Solution

https://dl.doubtnut.com/l/_uAx1samMt45F
https://dl.doubtnut.com/l/_be4fsW3eSogE
https://dl.doubtnut.com/l/_jyswkPaEfwVm
https://dl.doubtnut.com/l/_x3rC2DUjo5ac
https://dl.doubtnut.com/l/_RVrXuVxs7TYp


54. What are the primary functions of electric field and

magnetic field in a cyclotron?

Watch Video Solution

55. The frequency of a charge circulating iside the dees of a

cyclotron does not depend upon the speed of the charge.

Why?

Watch Video Solution

56. Can neutron be accelerated in a cyclotron? Why?

Watch Video Solution

https://dl.doubtnut.com/l/_RVrXuVxs7TYp
https://dl.doubtnut.com/l/_rdc0qfbw7XyM
https://dl.doubtnut.com/l/_e3qGOC0W6rwP


57. What is meant by cyclotron frequency?

Watch Video Solution

58. Describe qualitatively the path of a charged particle

moving in a region with uniform electrosatic and magnetic

fields parallel to each other, with initial velocity parallel

Watch Video Solution

59. Describe qualitatively the path of a charged particle

moving in a region with uniform electrosatic and magnetic

fields parallel to each other, with initial velocity perpendicular.

Watch Video Solution

https://dl.doubtnut.com/l/_bwgLrL4bRkwE
https://dl.doubtnut.com/l/_Uwhp7ZtmFFf2
https://dl.doubtnut.com/l/_3W6wQG1zxwZx


60. Describe qualitatively the path of a charged particle

moving in a region with uniform electrosatic and magnetic

fields parallel to each other, with initial velocity at an arbitrary

angle with common direction of the fields.

Watch Video Solution

61. An electric charge enters in electric field at right angles to

the direction of electric field. What is the nature of the path

followed?

Watch Video Solution

62. An electron and a proton are freely situated in an electric

field. Will the electric force on them be equal? Will their

https://dl.doubtnut.com/l/_kXAuaFtB34VG
https://dl.doubtnut.com/l/_RIHEBGEMBVjZ
https://dl.doubtnut.com/l/_pBYAYWDQ4U8M


acceleration be equal ? Justify your answer.

Watch Video Solution

63. An electron travelling west to east enters a chamber

having u uniform electrostatic field in the north to south

direction. Specify the direction in which a uniform magnetic

field should be set up to prevent the electron from deflection

from is straight line path.

Watch Video Solution

64. What do you understand by magnetic field ? What is the

force acting on a moving charge in a uniform magnetic field ?

Discuss the cases when the force is maximum and minimum.

W t h Vid S l ti

https://dl.doubtnut.com/l/_pBYAYWDQ4U8M
https://dl.doubtnut.com/l/_W5hTcZdkVpXf
https://dl.doubtnut.com/l/_HHVqHb9xmRmg


Watch Video Solution

65. Write a relation for the force  acting on a charge carrier

q moving with velocity  through the magnetic field  in

vector notation. Using this relation, deduce the conditions

under which this force will be 

maximum?

Watch Video Solution

→
F

→
v

→
B

66. Write a relation for the force  acting on a charge carrier

q moving with velocity  through the magnetic field  in

vector notation. Using this relation, deduce the conditions

under which this force will be 

minimum?

Watch Video Solution

→
F

→
v

→
B

https://dl.doubtnut.com/l/_HHVqHb9xmRmg
https://dl.doubtnut.com/l/_3qyvrfIO4Jfg
https://dl.doubtnut.com/l/_7MHkAxfO0mKj


Watch Video Solution

67. A charged particle moving with a uniform velocity enters

a region where uniform electric and magnetic fields

 are present. It passes through the region without

any change in its velocity. What can we conclude about the

relative direction of ,  and 

Watch Video Solution

→
v

→
E and

→
B

→
E

→
v

→
B ?

68. A charged particle moving with a uniform velocity enters

a region where uniform electric and magnetic fields

 are present. It passes through the region without

any change in its velocity. What can we conclude about the

magnitude of  and ?

Watch Video Solution

→
v

→
E and

→
B

→
E

→
B

https://dl.doubtnut.com/l/_7MHkAxfO0mKj
https://dl.doubtnut.com/l/_8fae9GGH9Zf3
https://dl.doubtnut.com/l/_TCRxfXlWFps5


Watch Video Solution

69. Write the S.I. unit of magnetic field .

Watch Video Solution

→
B

70. Under what condition an electron moving through a

magnetic field experiences the maximum force?

Watch Video Solution

71. What is the work done by a magnetic field on a moving

charge?

Watch Video Solution

https://dl.doubtnut.com/l/_TCRxfXlWFps5
https://dl.doubtnut.com/l/_cnvmvIgjSIP1
https://dl.doubtnut.com/l/_LklYi8dM9Z4s
https://dl.doubtnut.com/l/_2UzrVzVMPyDg
https://dl.doubtnut.com/l/_BT5y8jz6P04Z


72. Describe qualitatively the path of a charged particle

moving in a region with uniform electrosatic and magnetic

fields parallel to each other, with initial velocity parallel

Watch Video Solution

73. What is the effect of charged particle in magnetic field

and electric field acting perpendicular to each other?

Watch Video Solution

74. Discuss the motion of a charged particle when subjected

to a uniform magnetic field when The direction of motion of

the charged particle makes an angle with the direction of

magnetic field?

https://dl.doubtnut.com/l/_BT5y8jz6P04Z
https://dl.doubtnut.com/l/_V1O5AFK4xRvZ
https://dl.doubtnut.com/l/_ojJNxWm3dVx4


Watch Video Solution

75. What will be the path of a charged particle moving along

the direction of a uniform magnetic field?

Watch Video Solution

76. Answer the following questions: A magnetic field that

varies in magnitude from point to point but has a constant

direction (east to west) is set up in a chamber. A charged

particle enters the chamber and travels undeflected along a

straight path with constant speed. What can you say about

the initial velocity of the particle?

Watch Video Solution

https://dl.doubtnut.com/l/_ojJNxWm3dVx4
https://dl.doubtnut.com/l/_pBjmIDMidGXR
https://dl.doubtnut.com/l/_SClW5Pj4jz2e
https://dl.doubtnut.com/l/_mDp4FhiiwXZL


77. Why does not a charged particle moving at right angle to

the direction of a magnetic field undergo any change in

kinetic energy?

Watch Video Solution

78. The energy of a charged particle moving in a uniform

magnetic field does not change. Why? Explain.

Watch Video Solution

79. Two identical charged particles moving with same speed

enter a region of uniform magnetic field. If one of these

enters normal to the field direction and the outer enters

https://dl.doubtnut.com/l/_mDp4FhiiwXZL
https://dl.doubtnut.com/l/_M52ry2PoAjOy
https://dl.doubtnut.com/l/_9tWnmfj2jSED


along a direction of  with the field, what would be the

ratio of their angular frequencies?

Watch Video Solution

30∘

80. The magnitude of velocites of two -particle A and b,

entering a uniform magnetic field perpendicularly, are in the

ratio 6:1. On entering the field, they move along circular

paths. Find the ratio of the radii of their paths.

Watch Video Solution

α

81. A beam of - particles and of protons, of the same velocity

v, enters a uniform magnetic field at right angles to the field

lines. The aprticles describe

W t h Vid S l ti

α

https://dl.doubtnut.com/l/_9tWnmfj2jSED
https://dl.doubtnut.com/l/_47ho4NA4czO8
https://dl.doubtnut.com/l/_HniG1H0P2Apl


Watch Video Solution

82. An alpha-particle and a proton are moving in the plane of

the paper in a region where there is a uniform magnetic field

vecB directed normal to the plane of the paper. If the two

particles have equal linear momenta, what will be the ratio of

their trajectories in the field?

Watch Video Solution

83. Both the electric and magnetic fields can deflect a moving

electron. What is the difference between these deflections?

Watch Video Solution

https://dl.doubtnut.com/l/_HniG1H0P2Apl
https://dl.doubtnut.com/l/_tDMbX0tzGD9U
https://dl.doubtnut.com/l/_3qRtRtlfGLVq


84. An electron beam with equivalent electric current I enters

a region of crossed electric field and magnetic field B. Both

the fields are uniform. It is found that the electron beam goes

undeviated through the region of fields. After passing the

field region, electrons hit a grounded target. How much force

is exerted by the electron beam on urget? Assumem is the

mass of electron and e its charge.

Watch Video Solution

85. State the principle of cyclotron.

Watch Video Solution

https://dl.doubtnut.com/l/_lTmW0emv1Uep
https://dl.doubtnut.com/l/_pCiUijfeYrp4


86. Cyclotron is not suitable for accelerating electrons.'

Explain why.

Watch Video Solution

87. Cyclotron is not suitable for accelerating electrons.'

Explain why.

Watch Video Solution

88. A charged particle is released from rest in a region of

steady and uniform electric and magnetic fields which are

parallel to each other . What will be the nature of the path

followed by the charged particle?

Watch Video Solution

https://dl.doubtnut.com/l/_phA8RXpeg2SJ
https://dl.doubtnut.com/l/_tcif9bLpVtmC
https://dl.doubtnut.com/l/_iKAOZCnL2ey1


89. A charged particle may experience a force in an electric

field and in a magnetic field . State two differnces between

the forces experienced in the two types of field.

Watch Video Solution

90. An electric charge moving in a direction making an angle

) with the direction of magnetic field follows a

helical path. Why?

Watch Video Solution

ϕ( ≠ 90∘

https://dl.doubtnut.com/l/_iKAOZCnL2ey1
https://dl.doubtnut.com/l/_WBwZxFTeVGBE
https://dl.doubtnut.com/l/_kFunL4QvVRaG


91. A charged particle enters an environment of a strong and

non-unifrom magnetic field varying from point to point both

in magnitude and direction, and comes out of it following a

complicated trajectory. Would its final speed equal the initial

speed if it suffered no collisions with the environment ?

Watch Video Solution

92. A cloud chamber photograph shows a pair of circular

tracks emerging form a common point. The tracks have

similar density of droplets, but curve in opposite directios in

a plane normal to the magnetic field maintained in the

chamber. If one of the ionizing particles is established to be

an electron, guess the hgih energy event that took place at

the common point of the track.

https://dl.doubtnut.com/l/_bkWZyxbiZ5Lr
https://dl.doubtnut.com/l/_GByxbu9Z3g64


Exercise

Watch Video Solution

1. Show that the path followed by a charged particle inside

the electric field is parabolic in nature.

Watch Video Solution

2. Show that the path followed by a charged particles moving

in a direction perpendicular to the electric field is parabolic?

Watch Video Solution

https://dl.doubtnut.com/l/_GByxbu9Z3g64
https://dl.doubtnut.com/l/_ATKgzJ1BU7UR
https://dl.doubtnut.com/l/_XANxtP0YuALQ


3. An electron and a proton,moving parallel to each other in

the same direction with equal momenta enter into a uniform

magnetic field which is at right angles to their velocities.Trace

their trajectories in the magnetic field.

Watch Video Solution

4. A stream of elelctrons travelling with speed  at right

angles to a uniform magnetic field 'B' is deflected in a

cirucular path of radius 'r'.

Prove that .

Watch Video Solution

vms−1

=
e

m

v

rB

https://dl.doubtnut.com/l/_Y7uWWXXkt5vk
https://dl.doubtnut.com/l/_n386iTtTcw0W


5. A hydrogen ion of mass m and charge q travels with a

speed v along a circle of radius r in a uniform magnetic field

of flux density B. Obtain the expression for the magnetic force

on the ion and determine its time period.

Watch Video Solution

6. A particle of mass m, with charge q moving with a uniform

speed v, normal to a uniform magnetic field B, describes a

circular path of radius r. Derive expression for the 

time period of revolution?

Watch Video Solution

https://dl.doubtnut.com/l/_wbMucvEZAqTn
https://dl.doubtnut.com/l/_WqdNjdhHqSfo


7. A particle of mass m, with charge q moving with a uniform

speed v, normal to a uniform magnetic field B, describes a

circular path of radius r. Derive expression for the 

kinetic energy of the particle?

Watch Video Solution

8. Write down the expression for the Lorentz force on a

charged particle.

Watch Video Solution

9. Write an expression for the force expereinced by a charged

particle moving in a uniform magnetic field B.

Watch Video Solution

https://dl.doubtnut.com/l/_9ua0Xh7Vd1RQ
https://dl.doubtnut.com/l/_pmBy6puVDWO6
https://dl.doubtnut.com/l/_OZtiMklh1dnA


10. Write a relation for the force  acting on a charge carrier

q moving with velocity  through the magnetic field  in

vector notation. Using this relation, deduce the conditions

under which this force will be 

minimum?

Watch Video Solution

→
F

→
v

→
B

11. Discuss the circular motion of a charged particle under the

action of a magnetic field. Hence, find expression for its time

period.

Watch Video Solution

https://dl.doubtnut.com/l/_OZtiMklh1dnA
https://dl.doubtnut.com/l/_JrvHlyp8GwO7
https://dl.doubtnut.com/l/_B6lqy4gbWrwn
https://dl.doubtnut.com/l/_f8ytZCJD82eq


12. Deduce an expression for the frequency of revolution of a

charged particle in a magnetic field and show that it is

independent of velocity or energy of the particle.

Watch Video Solution

13. A charge q moving in a straight line is accelerated by a

potential difference V. It enters a uniform magnetic field B

perpendicular to its path. Deduce in terms of V an expression

for the radius of the circular path in which they travel?

Watch Video Solution

14. A charge q moving in a straight line is accelerated by a

potential difference V. It enters a uniform magnetic field B

https://dl.doubtnut.com/l/_f8ytZCJD82eq
https://dl.doubtnut.com/l/_fGZfuznUYY73
https://dl.doubtnut.com/l/_fgkaHHzRwMTV


perpendicular to its path. Deduce in terms of V an expression

for the radius of the circular path in which they travel?

Watch Video Solution

15. An electron beam of velocity v moving in the plane of

paper enters a region of uniform magnetic field, which is

perpendicular to the plane of the paper and traels in a

circular path.Does the kinetic energy of electron change

during this time? Give reason.

Watch Video Solution

16. A particle with charge q moving with a velocity v in the

plane of the paper enters a uniform magnetc field B, acting

perpendicular to the plane of the paper. Deduce an

https://dl.doubtnut.com/l/_fgkaHHzRwMTV
https://dl.doubtnut.com/l/_LiMDm2PvP8Qh
https://dl.doubtnut.com/l/_TWMpJFZQkCWY


expression for the tie period of the charge, as it moves in a

circular path in the field. Why does the kinetic energy of the

charge not change, while moving in the magnetic field?

Watch Video Solution

17. A particle of mass m, with charge q moving with a uniform

speed v, normal to a uniform magnetic field B, describes a

circular path of radius r. Derive expression for the 

kinetic energy of the particle?

Watch Video Solution

18. A particle of mass m, with charge q moving with a uniform

speed v, normal to a uniform magnetic field B, describes a

https://dl.doubtnut.com/l/_TWMpJFZQkCWY
https://dl.doubtnut.com/l/_JOZsWBWATz5B
https://dl.doubtnut.com/l/_JSukRMaZXYOR


circular path of radius r. Derive expression for the 

kinetic energy of the particle?

Watch Video Solution

19. Discuss the motion of charged particle in uniform

magnetic field, when its moves at an angle  with the

direction of magnetic field. Prove that its path is helical.

Calculate the pitch of helical path. What will be the nature of

path if 

Watch Video Solution

θ

θ = 90∘

20. Show that the frequency revolution of a charged pawrticle

in a uniform magnetic field , is independent of
→
B (

→
B = Bk̂)

https://dl.doubtnut.com/l/_JSukRMaZXYOR
https://dl.doubtnut.com/l/_wTEmLyUhG7lZ
https://dl.doubtnut.com/l/_PPnd9ELKnjPK


the speed. Which particle machine makes use of this fact?

What is the frequency of the alternating electric field, used in

this machine?

Watch Video Solution

21. Find the freqency of electric field to be applied between

the does of a cylotron to accelerate charged particles by it.

Watch Video Solution

22. The frequency of a charge circulating iside the dees of a

cyclotron does not depend upon the speed of the charge.

Why?

Watch Video Solution

https://dl.doubtnut.com/l/_PPnd9ELKnjPK
https://dl.doubtnut.com/l/_tZZ86hJu0SwO
https://dl.doubtnut.com/l/_NVmgDQ5ep042


23. A cyclotron is used to accelerate

Watch Video Solution

24. Draw a schmatic sketch of a cyclotron. Explain, giving the

essential details of tis contruction, how it is used to

accelerate the charged particles.

Watch Video Solution

25. Explain, by drawing a labelled diagram, how a positively

charged particle is accelerated in a cyclotron.

Watch Video Solution

https://dl.doubtnut.com/l/_LoU6cwqmjJRn
https://dl.doubtnut.com/l/_dXit8YBSDk8q
https://dl.doubtnut.com/l/_gYr9Nowy7C50
https://dl.doubtnut.com/l/_fQdB5do9klT3


26. Explain principle and working of a cyclotorn with the help

of a schematic diagram. Write the expression for cyclotron

frequency.

Watch Video Solution

27. A charged particle is fired at an angle  to a uniform

magnetic field directed along the x-axis. During its motion

along a helical path, if the pitch of the helical path is equal to

the maximum distance of the particle from the x- axis.

A. cos =

B. sin =

C. tan =

D. tan =

θ

θ
1

π

θ
1

π

θ
1

π

θ π

https://dl.doubtnut.com/l/_fQdB5do9klT3
https://dl.doubtnut.com/l/_0vFEAWlotiQu


Answer:

Watch Video Solution

28. With the help of labelled diagram, give the principle,

construction and theory of cylotron.

Watch Video Solution

29. Explain the principle, construction and working of a

cyclotron with the help of a labelled diagram. State its two

limitations.

Watch Video Solution

https://dl.doubtnut.com/l/_0vFEAWlotiQu
https://dl.doubtnut.com/l/_l24weJmYbDzP
https://dl.doubtnut.com/l/_YmrdodI2iBxJ


30. Explain the principle, construction and working of a

cyclotron with the help of a labelled diagram. State its two

limitations.

Watch Video Solution

31. Explain the principle, construction and working of a

cyclotron with the help of a labelled diagram. State its two

limitations.

Watch Video Solution

32. Draw a schematic diagram of a cyclotron. Explain the

underlying principle and working , stating clearly the function

of the electric and magnetic fields applied to the charged

https://dl.doubtnut.com/l/_9sKbl7JirIix
https://dl.doubtnut.com/l/_Bj26ICpKLsqo
https://dl.doubtnut.com/l/_wKZyHXdw9a33


particle. Deduce an expression for the period of revolution

and show that it does not depend upon the speed of the

charged particle.

Watch Video Solution

33. With the help of labelled diagram, give the principle,

construction and theory of cylotron.

Watch Video Solution

34. What is cycotron? With the help of a labelled diagram

explain construction, working and theory of it. Write its one

limitation.

Watch Video Solution

https://dl.doubtnut.com/l/_wKZyHXdw9a33
https://dl.doubtnut.com/l/_APVfeij4hR0w
https://dl.doubtnut.com/l/_0NBBTwMD5jJG


35. State the principle of cyclotron.

Watch Video Solution

36. What is meant by cyclotron frequency?

Watch Video Solution

37. Explain the principle, construction and working of a

cyclotron with the help of a labelled diagram. State its two

limitations.

Watch Video Solution

https://dl.doubtnut.com/l/_rJiwxkVXITxn
https://dl.doubtnut.com/l/_Q5W3KxWBqBgL
https://dl.doubtnut.com/l/_DX6IBiSjm2wu


38. Draw a schematic diagram of a cyclotron. Explain the

underlying principle and working , stating clearly the function

of the electric and magnetic fields applied to the charged

particle. Deduce an expression for the period of revolution

and show that it does not depend upon the speed of the

charged particle.

Watch Video Solution

39. A cyclotron cannot be used to accelerate the:

Watch Video Solution

40. Write down the expression for the Lorentz force on a

charged particle.

https://dl.doubtnut.com/l/_IstXLW9RU1tK
https://dl.doubtnut.com/l/_sH0fE1aCw7bu
https://dl.doubtnut.com/l/_awmo4CKwocQ0


Watch Video Solution

41. With the help of labelled diagram, give the principle,

construction and theory of cylotron.

Watch Video Solution

42. Draw a schematic diagram of a cyclotron. Explain the

underlying principle and working , stating clearly the function

of the electric and magnetic fields applied to the charged

particle. Deduce an expression for the period of revolution

and show that it does not depend upon the speed of the

charged particle.

Watch Video Solution

https://dl.doubtnut.com/l/_awmo4CKwocQ0
https://dl.doubtnut.com/l/_hbjtgRx2f81h
https://dl.doubtnut.com/l/_Nt65ruD6WPpu


43. Draw a schematic sketch of a cyclotron. Explain clearly the

role of crossed electric and magnetic field in accelerating the

charge. Hence derive the expression for the kinetic energy

acquired by the particles.

Watch Video Solution

44. An a–particle and a proton are released from the centre

of the cyclotron and made to accelerate. Can both be

accelerated at the same cyclotron frequency? Give reason to

justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_cfzUJqPqQXub
https://dl.doubtnut.com/l/_28Gtf7NOlVfW


45. An a–particle and a proton are released from the centre of

the cyclotron and made to accelerate. When they are

accelerated in turn, which of the two will have higher velocity

at the exit slit of the dees?

Watch Video Solution

46. A cathode ray tube is operated at 2,500 V. What is the

speed of electrons emitted?

Watch Video Solution

47. An electron beam is deflected by 1.76 mm in travelling a

distance of 10 cm through an electric field of 1,800 V

acting perpendicular to its path. Find the electron chawrge to

m−1

https://dl.doubtnut.com/l/_xCAQqI8oFKL4
https://dl.doubtnut.com/l/_4b68pSuYIw15
https://dl.doubtnut.com/l/_APtwMKe7JcQI


mass ratio, if average velocity of the electrons is

Watch Video Solution

3 × 107ms−1

48. A proton enters a magnetic field of 4 T intensity with a

velocity of  at an angle of  with the field.

Find the magnitude of the force on the proton. Charge of the

proton  coulomb.

Watch Video Solution

2.5 × 106ms−1 30∘

= 1.602 × 10−19

49. An electron eneters a magnetic field of 5 T intensity with

velocity of  at an angle of  with the field.

Find the magnitude of the force acting on the electron.

W t h Vid S l ti

5 × 106ms−1 30∘

https://dl.doubtnut.com/l/_APtwMKe7JcQI
https://dl.doubtnut.com/l/_vwo2Pfiy17A1
https://dl.doubtnut.com/l/_6BDh05kq2m1R


Watch Video Solution

50. A proton of velocity of  is moving perpendicular

to a uniform magnetic field of 10 kilogauss. What is the

sideway force actig on the proton of charge 

e.s.u.?

Watch Video Solution

108cms−1

e = 4.8 × 1010

51. An electron is moving at  in a direction parallel

to a current of 5 A, flowing through an infinitely long straight

wire, separated by a perpendicular distance of 10 cm in air.

Calculate the magnitude of the force experiened by the

electron.

Watch Video Solution

106ms−1

https://dl.doubtnut.com/l/_6BDh05kq2m1R
https://dl.doubtnut.com/l/_9Cy2CUK5Oa2Y
https://dl.doubtnut.com/l/_oZRHALPmGxqy


52. A 5 MeV proton moves vertically downward through a

magnetic field of induction  pointing horizontally

from south to north. Calculate the force acting on the potion,

mass of proton = .


Watch Video Solution

1.5Wbm−2

1.6 × 10−27kg

53. Electrons move at right angles to a magnetic field of 100

gauss and enter it with a velocity fo  . Find the

radius of their circular path. Given

Watch Video Solution

2 × 1010cms−1

e/m = 1.7 × 107e. m. ug −1

https://dl.doubtnut.com/l/_5L2ZFuM2qFRF
https://dl.doubtnut.com/l/_hvOM7CkcdMNt


54. Find the flux density of the magnetic field to cause 

electron to move in a circular path of radius 5 cm. Given

Watch Video Solution

62.5eV

m = 9.1 × 10−31kg, e = 1.6 × 10−19C

55. An electron after bein accelerated through a potential

difference of 1 00 V enters a uniform magnetic field of 0.004 T

perpendiular to its direction of motion. Calculate the radius

of the path describe by the electron. Given

Watch Video Solution

m = 9.1 × 10−31kg and e = 1.6 × 10−19C

https://dl.doubtnut.com/l/_C3B9jOivWm2I
https://dl.doubtnut.com/l/_YXDCm2Wj1QPX


56. A cyclotron is operated at an oscillator frequency of 12

MHz and has a dee radius R 50 cm. What is the magnitude of

the magnetic field needed for a proton to be accelerated in

the cyclotron?

Watch Video Solution

57. In a cyclotron to accelerate proton, the magnetic field is

15,000 gauss and radius of the dees is 15 cm. Calculate the

energy of the proton beam and the frequency of the

oscillator. Take e/m for proton to be 9,580.84 e.m.u  and

mass of proton 

Watch Video Solution

g −1

= 1.67 × 10−24g

https://dl.doubtnut.com/l/_3L5yLOb9PZxV
https://dl.doubtnut.com/l/_WNslwewXdH0I


58. In a cycltoron, magnetic induction of 1.55  is used

What must be the high voltage oscillating frequency of the

cyclotron to accelerate duetrons ofo mass  kg

and charge numerically equal to that of an electron ?

Watch Video Solution

Wbm−2

3.34 × 10−27

59. In a cycltoron, magnetic induction of 1.55  is used

. If the radius of the dee is 0.50 m, what is the maximum

attainable energy of the deutrons in eV?

Watch Video Solution

Wbm−2

https://dl.doubtnut.com/l/_676L27ZcjWFH
https://dl.doubtnut.com/l/_HzXpBQRuhVHI

