
Motors and torque
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Questions
1. What is a current-carrying conductor?

2. A 37cm length of wire is inclined at an angle of 45˚ 
to a magnetic field of strength 60mT. If the wire is 
carrying 2A, what magnitude of force does it 
experience?

3. What are two ways the magnitude of this force 
could be increased?

4. What is the right hand slap rule?
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Torque
Torque is the rotational strength of a force. It 
has SI units of newton metres (Nm), and is given 
by the following equation:

⌧ = Fd
Where F is a force (in Newtons) applied at a 
distance d (in metres) from a pivot. Note that F 
and d must be perpendicular.
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Questions
1. I am using a spanner to undo a bolt.  If I apply 10N 

to the spanner, at a distance of 20cm from the 
bolt, how much torque does the bolt experience?

2. A Falcon XR6 turbo generates a maximum torque 
of 450Nm.  If the tyre has a diameter of 60cm, 
what force does the tyre exert on the road?

3. I need 40Nm of torque to twist a rusted nut using 
a spanner.  I can only apply 18N of force, so how 
far along the spanner does the force need to be 
applied?
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Motors and torque
Imagine a rectangular loop of wire (dimensions axb) 
carrying a current I, placed in a magnetic field of 
strength B. Calculate the force and torque on each 
side of the loop.

http://www.diylive.net/wp-content/dcmotor.gif

a

b

What is the total torque of the loop?
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continued...
This is exactly how electric motors work. A coil of 
many loops is used, and the total torque of the coil 
is given by the following equation:

⌧ = nBIAcos✓

Where n is the number of loops in the coil, B is the 
magnetic field, A is the area of the coil and θ is the 
angle between the plane of the loop and B.
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Questions
1. I have one loop of wire (area = 0.2m2), carrying 2A 

of current.  If this is parallel to a magnetic field of 
0.15T, what torque will the loop experience?

2. How much bigger will the torque be if there were 
10 loops?

3. Why is it cos and not sin?

4. Draw a rough sketch of torque vs. θ for two 
complete rotations of the motor.

7


