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Mutual Inductance

 If the current in coil 1 
changes, the flux through coil 
2 changes.

According to Faraday’s law, 
this induces an emf in coil 2.
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Mutual inductance M21 depends only on 
geometry of coils (size, shape, number of 
turns, orientation, and separation).
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1 H = 1 Wb/A = 1 V ×s/A 

= 1 W×s = 1 J/A2.

 Opposite case: a changing current 
in coil 2 causes a changing flux and 
an emf in coil 1.

 It can be shown using some 
integral tricks that M12 is always 
equal to M21.

 Call this common value simply the 
mutual inductance M.
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Example 30.1
Calculating mutual inductance

5

 A long solenoid with length L and cross-sectional 
area A is closely wound with N1 turns of wire. A coil 
with N2 turns surrounds it at its center. Find the 
mutual inductance M.
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0.50 m

= 25´10-6  Wb/A = 25´10-6  H = 25 mH.



Example 30.2
Emf due to mutual inductance
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 Suppose i2 = (2.0 x 106 A/s)t. (a) At t = 3.0 �s, what is the 
average magnetic flux through each turn of the solenoid 
(coil 1) due to the current in the outer coil? (b) What is the 
induced emf in the solenoid?


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Many traffic lights 
change when a car rolls 
up to the intersection. 
How does the light 
sense the presence of 
the car?

Inductor - application







































Alternating current











Relationship between the (AC) voltage and (AC) current in a circuit






































