
Power in AC Circuits

Voltage of ac source: E = Emax cosωt

Current through circuit: I = Imax cos(ωt − δ)

Instantaneous power supplied: P (t) = E(t)I(t) = [Emax cosωt][Imax cos(ωt − δ)]

Use cos(ωt − δ) = cosωt cos δ + sin ωt sin δ

⇒ P (t) = EmaxImax[cos2 ωt cos δ + cosωt sin ωt sin δ]

Time averages: [cos2 ωt]AV =
1

2
, [cosωt sin ωt]AV = 0

Average power supplied by source: PAV =
1

2
EmaxImax cos δ = ErmsIrms cos δ

Power factor: cos δ
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