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Circuits and Power
Power is something that we talked only briefly about at the end of the Energy unit.
You may remember that we said that when James Watt was trying to market his
steam engine, it occurred to him that he needed some way to express how quickly his steam engine could do
work in comparison to a horse. The units that bear his name, Watts, are a measure of how many Joules of
work per second something does.

You have probably seen that the brightness of a light bulb is rated in Watts. After
learning that Watts are a measure of how fast work is done, you might have wondered
what they were doing on a light bulb; a light bulb isn't accelerating an object or lifting it
up. What it is doing is taking electrostatic potential energy and converting it into heat and light, which are
other sorts of energy.

The rule for how much power any resistor uses is that the voltage drop over that resistor,
multiplied by the current through it, gives the amount of power output. You can think of
this as how quickly energy is drained from the battery, or how quickly heat and light energy are produced;
remember that energy is only transferred, not created or destroyed.

. 1 What is the power of a 1Ω bulb connected to a 3V battery?
(Hint: find I first)

. 2 A 60W bulb is made to run off of a 120 V wall socket. How much current flows through the bulb?

. 3 A single AA battery (1.5 V) can put out a current of 10 A for 1000 s. 

a) How much power is that?

b) How much energy is stored in the bulb?

. 4 If I have two things connected to the same voltage, will the one with more resistance have more
power, or less?



. 5 Using Kirchoff's Laws or Thevenin equivalents, find the voltage of each level in this circuit, and the
current through each branch. Then, find the power of each bulb. Which is brightest? Dimmest?

. 6 a) Find the Thevenin equivalent resistance of this circuit.

b) What will be the total current?
(Use that equivalent resistance and the battery voltage)

c) What will be the total power?

d) Find the current through each branch.

e) Find the power of each resistor.

f) Do the powers all add up to match the total power you found above?


