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For fixed  and ,s sV R∴
maximum average power  
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Theorem : Maximum Power Theorem
Optimum Load Impedance 
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Comments :
1. Under conjugate-match condition, 50% of the power delivered by the 

source is lost as heat dissipation in RS.    Power company never
conjugates their loads!

2. Max. Power Theorem is used extensively in communication 
circuits to extract maximum power from preceding stages.

∴



Network Functions

j UU U e=

( )( )
( )

Y jH j
U j

ωω
ω

Linear
Elements

No independent 
Sources

u y

( )( ) cosu t U t Uω= + ( )( ) cosy t Y t Yω= +

j YY Y e=

Definition

is called a Network Function.



+−iV

( )( )
( )

o

i

V jH j
V j

ωω
ω

N
+

−
oV

0oI =

iI

( )( )
( )

o

i

V jH j
I j

ωω
ω

N
+

−
oV

0oI =

+−iV

( )( )
( )

o

i

I jH j
V j

ωω
ω

N oI

iI

( )( )
( )

o

i

I jH j
I j

ωω
ω

N oI



Typical Application of Max. Power Theorem
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For maximum power transfer, make 1600 .LZ = Ω
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FREQUENCY RESPONSE
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FREQUENCY RESPONSE
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Resonance
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Instantaneous, Average, Complex Power
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Average Power
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Effective (RMS) Value
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Definition : Given any periodic waveform x(t) of period T, 

the RMS (root-mean-square) or effective value of x(t) 

is defined as
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Let WR = average power dissipated in Resistor
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The same average power is dissipated if the resistor is driven 

by a dc current source of value IRMS ; hence IRMS is called 

the effective value of i(t).
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Sinusoidal waveforms: ( ) cos( )x t X t Xω= +
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X
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1. Since most instruments measure RMS values; 

hence our 60Hz-sinusoidal voltages are rated in 

RMS values.

2.
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Note: 



Significance of Complex Power

Most electrical machines are designed to withstand a 

maximum voltage magnitude |V| and a maximum current 

magnitude |I|. Hence, electrical machines are rated in 

maximum                        in KVA, and not in maximum 

average power dissipation Pav.
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{1 for Resistors
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Note:

1. For power generation companies, it is important to keep the 

PF of the load (customers) be as close to unity as possible.

2. The Watthour meter measures Pav, not |P|.

Example: If a factory dissipates 10KW of power with 50 % 

PF, then the power company must generate 20 KVA of 

power.

A penalty is usually levied for low PF customers.∴




