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Power, measured in the 
unit called a watt, is the 
rate at which energy is 
converted into some 
other form, such as 
heat or light, or into 
magnetic and electric 
fields (radio). 



  

Review: units of power



  

How much power is dissipated in the 
resistor [R] in this simple 9V series DC 

circuit?

First determine how much current is flowing



  

Use Ohm’s Law:

Then calculate the power …

Calculate for current …



  

A resistor’s 
physical size 
gives you an 

idea how much 
power (wattage) 

can be 
dissipated as 

heat



  

A typical  ¼-watt film resistor



  

Here’s a typical high-wattage 
wire-wound resistor fabricated 
on a heat-resistant ceramic 
tube

12-in. long x 2 in. 
diameter



  

Oops!

Choose a 
resistor’s 
wattage 
rating  
carefully!



  

Power, current, voltage 
summary

Easy as PIE   (P = I x E)  or, if you like,  (P = I x V)



  

Use P = I2 x R  when 
you know the current 
through a given 
value resistor



  

Let’s consider a simple DC circuit 
with and without a “perfect match”



  

Consider a source (i.e. a battery) with 
an internal resistance of 50 ohms (ZG) 
feeding a load (ZL) that’s lower than 
the source:

The 10-ohm 
resistor is the 
“load”

In this 
hypothetical 
example, the 
100V battery 
has an 
internal 
“resistance” 
of 50 ohms. 



  

Let’s calculate the power that will be 
dissipated as heat in the load:

Or, about 28 watts



  

Now, let’s see what happens if the 
load resistance is higher than the 
source impedance:



  

Let’s re-calculate the power that will be 
dissipated as heat in the load:

Notice that the power dissipated in the load is 
greater (44 watts) than the previous case when 
the load was lower than the source impedance! 
But, the current is lower, too.



  

Now let’s see what kind of power can be 
dissipated in the load when the load 
impedance perfectly matches the source 
impedance:



  

Now the power dissipated in the load is at a 
maximum when the load is the same as the 
source impedance. The load is said to be 
matched to the source!      

Not 28 watts or 44 watts, but 50 watts, even 
though the current is lower than in the first 
example when there was a mis-match. 



  

We now know that maximum 
power transfer occurs when 
source and load are matchedmatched

RS = RL

RL = RS

or



  

That’s all fer 
now folks!
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