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9.5 MAXIMUM POWER TRANSFER THEOREM

A load will receive maximum power from a network when its resistance is exactly
equal to the Thévenin resistance of the network applied to the load. That is,

The maximum power delivered to the load can 
be determined by first finding the current:

Then substitute into the power equation:

Maximum power transfer occurs when the load voltage and current
are one-half of their maximum possible values.
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For the circuit in Fig., the current through the 
load is determined by

The voltage is determined by

and the power by
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Under maximum power conditions, only half the power delivered by the source gets to the load.
On an efficiency basis, we are working at only a 50% level, but we are content because we are
getting maximum power out of our system.

The dc operating efficiency is defined as the ratio of the power delivered to the load (PL) to the
power delivered by the source (Ps). That is:
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Consider the circuit in Fig. where the load
resistance is set at 100 Ω and the power
to the Thévenin resistance and to the load
are calculated as follows:

The results clearly show that most of the power supplied by the battery is getting to the load—a desirable
attribute on an efficiency basis. However, the power getting to the load is only 30.3 W compared to the 100
W obtained under maximum power conditions.

If efficiency is the overriding factor, then the load should be much larger than the
internal resistance of the supply. If maximum power transfer is desired and efficiency
less of a concern, then the conditions dictated by the maximum power transfer
theorem should be applied.
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EXAMPLE 9.17 Given the network in Fig.,
find the value of RL for maximum power to
the load, and find the maximum power to
the load.
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PROBLEMS

SECTION 9.2 Superposition Theorem: 1, 2, 3, 5

SECTION 9.3 Thévenin’s Theorem: 8, 9, 10, 11, 12, 16

SECTION 9.4 Norton’s Theorem: 20, 21, 23

SECTION 9.5 Maximum Power Transfer Theorem: 24, 26, 27, 28, 30
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