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Electric Current
When dealing with circuits, there are now three separate ideas that we need to work
with. Voltage connects back to what we know about electrostatics, since it merely
measures how happy the electrons at a certain point in the circuit are. It provides the motivation for them to
want to go from one place to another. However, how quickly electrons will move through any given path also
depends on the resistance of that path, how much work it takes to get through it. Resistance is caused by a
narrow, crooked part of the wire, or by a material that conducts poorly, either of which is hard for electrons to
squeeze through.

If we know how much resistance there is along a certain path in a circuit, and we know how much the voltage
drops by over that path, we can figure out the amount of current that will go through that path. The equation
for this is ΔV = IR. You can imagine this current being like water flowing through pipes or streams. The
amount of it is measured by how much flows past every second - in this case, Amps are a measurement of how
many Coulombs worth of charge go through that branch each second.

Your common sense understanding of liquid flow will be useful to you when it comes to understanding electric
current. For example, when two currents flow together to create a single, joined current, that new current must
be the sum of the two original currents. If five amps, five coulombs per second, are coming through one path,
and eight amps are coming through another path, then combined they must make a current of 13 amps. All 13
coulombs of charge that come to that intersection each second have to be flowing out each second.

Likewise, if a 10 amp current is going along a wire and 4 amps split off along some side wire, only 6 amps
continue in the original wire. The general rule here is that the total current going in to any intersection must
equal the total current going out. This is called the "current law."

. 1 In these circuits, I have given you the voltage at each point, and the resistance of each path. Fill in the
current through each resistor by using Ohm's law, drawing an arrow to show the direction of the current
and then writing the size of the current next to it. Then, fill in the current through the other paths using
the current law.



. 2 In this circuit, it is possible to find each of the labeled values, in the order I list them below, by using
either Ohm's Law or the current law at each step. Remember, I can use Ohm's law any time that I know
two out of three things - the drop in voltage, the resistance, or the current - for one particular branch of
the circuit.

V1 = 

I2 = 

I1 = 

R = 

. 3 Do the same for the circuit below.
Don't just give up on this problem if you don't get it immediately. At each step, think:

Do I have two out of the three of V, I, and R for this path? (use ΔV = IR)
If I'm looking for a current, does it go into or out of a level for which I know the other currents? (Use current law)

I5 = 

I4 = 

I3 = 

V1 = 

I2 = 

I1 = 

R = 

. 4 Do the same for this circuit.

V1 = 

I1 = 

I2 = 

V2 = 

I3 = 

I4 = 

R =


