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BulbBattery

Ohm's Law
In dealing with electrical circuits, there are three things that we like to measure:

The current is the amount of charge per second that is flowing through a wire
or bulb. It is measured in Amps (A); one Amp is one Coulomb per second.
The voltage is the difference in potential between two points, the difference in electron "happiness"
that makes current want to flow between those two points. It is measured in Volts (V). A battery
makes a potential difference of just 1.5 V; a wall socket is 110 V.
The resistance of something like a bulb is how hard it fights against any current trying to go through
it. It is measured in Ohms (Ω).

If you think of electric current as a liquid flowing down a slope, it is the resistance that makes the run of
the slope, and the voltage that makes the rise. So, it should not be surprising that the current is just voltage
divided by resistance:

So, for example, if I have two bulbs, each with a resistance of 1 Ω, hooked up to two 1.5 V batteries, then
the current is equal to (2 × 1.5) / (2 × 1) = 1.5 A. If I hook up two such string of bulbs, each connected to
the top and bottom of the batteries, the total current will be 3 A. The current in each "branch" is unaffected
by the current in the other.

We say that two lights that are on separate branches, each crossing the full voltage, are in
parallel; when they are connected one to the next, with the voltage only dropping a small
amount for each, we say that they are in series.

The symbols or batteries and bulbs in circuits are shown to the right. In this homework,
assume that batteries create a potential of 1.5 V and that bulbs have a resistance of 1 Ω.

. 1 a) What are the voltage and resistance of the circuit shown to the right?

b) What is the current?

c) What will the total current be if I connect three bulbs to the batteries in parallel,
as shown below?

d) What if I were to connect them in series, as shown to the right?



. 2 Below, draw a circuit in which two batteries run one bulb. Then, find the voltage, resistance, and
current.

. 3 Suppose that in your house right now, you have three appliances running: A television (160Ω), a
microwave (10Ω) and a clothes dryer (3Ω).

a) How much current is each appliance drawing, assuming that they are all plugged in to 120 V wall
plugs?

Television:

Microwave:

Dryer:

b) Do you think that these appliances are connected in series, or in parallel?

c) How much total current would they draw if they were connected in the other way? (Series instead
of parallel, or parallel instead of series)

. 4 I should be able to measure the current in a circuit with my multimeter, by sticking
the multimeter in in the place of a wire and letting the current flow through it.
However, I find that the multimeter provides so much resistance in measuring the
current that I can't get an accurate measurement.

a) I have three bulbs connected to two batteries. What current should there be in
the circuit?

b) When I stick in the multimeter, the bulbs dim or go out, and the current reading
in the multimeter becomes .2 A. What is the total resistance of the circuit now?
(Hint: The voltage hasn't changed, and I just told you the current; find the resistance)

c) What is the resistance of the multimeter?


