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Magnetic Force due to a Magnetic Field
• On a moving charge: F = q(v x B)
• On a current-carrying conductor: F = i(l x B)

Hint: Magnetic force is 
balancing the weight of the wire.  
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Motion in a Magnetic Field

Plane Circular Motion if the Field 
and Velocity are exactly perpendicular.

Radius of Circular Path:

F = mv2/R = qvB
=> R = mv/qB

Time period of Circular Motion:

T = 2πR/v = 2π (mv/qB)/v 
=> T = 2πm/qB
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Motion in a Magnetic Field

Helical Motion if the Field and Velocity are 
not perpendicular.

Radius of Circular Path: 

F = mv ̝2/R = qvB

=> R = mv ̝/qB

Time period of Circular Motion:

T = 2πR/v = 2π (mv/qB)/v 
=> T = 2πm/qB

Pitch of Helical Motion:

p = v ͈T  

=> p = 2πm v ͈/qB
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Magnetic Field created by an Electric Current

Biot-Savart Law

Here,

Fun Fact: 
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Magnetic Field on the Axis of a Circular Current Loop

At the center, x = 0 so that

On the Axis,
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Direction of Magnetic Field of a circular current loop
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Ampere’s Circuital Law
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Magnetic Field due to a Straight Current
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Magnetic Field due to a Solenoid
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Magnetic Field due to a Torroid
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Force between Parallel Currents
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Magnetic Dipole
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Circular Current is a Magnetic Dipole
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Circular Current is a Magnetic Dipole
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Magnetic Dipole Moment of a 
Revolving Electron
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Magnetic Torque

M = Current of Loop x Area of loop
B = Magnetic Field in the Region

B

τ = M x B
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Torque on a Magnetic Dipole
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Moving Coil Galvanometer
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Moving Coil Galvanometer
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