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Alternate Forms for Complex Power

𝑆 =
1

2
𝑽𝑰∗ =

1

2
𝑉𝑚𝐼𝑚∠ 𝜃𝑣 − 𝜃𝑖

𝑆 = 𝑽𝑒𝑓𝑓𝑰𝑒𝑓𝑓
∗ = 𝑉𝑒𝑓𝑓𝐼𝑒𝑓𝑓∠ 𝜃𝑣 − 𝜃𝑖
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Alternate Forms for Complex Power

𝑽𝑒𝑓𝑓 = 𝑍𝑰𝑒𝑓𝑓

𝑆 = 𝑃 + 𝑗𝑄

𝑃 = 𝑰𝑒𝑓𝑓
2
𝑅 =

1

2
𝐼𝑚
2 𝑅

𝑄 = 𝑰𝑒𝑓𝑓
2
𝑋 =

1

2
𝐼𝑚
2 𝑋
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Maximum Power Transfer

𝑍𝐿 = 𝑍𝑇ℎ
∗

If the Thevenin voltage is expressed in terms of its rms amplitude, the 
maximum average power delivered to the load is

𝑃𝑚𝑎𝑥 =
1

4

𝑽𝑇ℎ
2

𝑅𝐿
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Maximum Power Transfer When Z is Restricted

𝑅𝐿 and 𝑋𝐿 may be restricted to a limited range of values:

𝑋𝐿 ⟶−𝑋𝑇ℎ and   𝑅𝐿 ⟶ 𝑅𝑇ℎ
2 + 𝑋𝐿 + 𝑋𝑇ℎ

2

The magnitude of 𝑍𝐿 can be varied but its phase angle cannot:

𝑍𝐿 = 𝑍𝑇ℎ
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