
PHYSICS 231 – CHAPTER 30: INDUCTANCE

Mutual inductance M :
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dI1

dt
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Self-inductance L:

E = −L
dI

dt
, L =

NΦB
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Energy:

U =
1

2
LI2

Energy density:

• in vacuum

u =
B2

2µ0

• in material of magnetic permeability µ:

u =
B2

2µ

R− L circuit:

I =
E
R

(
1− e−t/τ

)
, τ =

L

R
L− C circuit:

ω =
1√
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L−R− C circuit:

ω′ =

√
1
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