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Circuits Final Review
When dealing with electrical circuits, the metaphor that we often use is that of water
flowing through pipes or streams. So, when we talk about current, we are talking
about measuring how fast electrons are flowing past some point. In order for current to flow, it, like water,
needs to have something making it want to go downhill; in the case of a circuit, this is the battery, which
acts like a pump, moving electrons up to a higher voltage level and then letting them fall back to the
bottom. The speed of the current is also affected by the resistance, how difficult it is for electrons to get
through the circuit. The three things are related by Ohm's Law:

There are separate rules for how resistance, current, and voltage behave:
As with water flowing through well-maintained pipes, electrical current will not "leak": if I look at
how much is flowing in to any given intersection in the circuit, the same amount must flow out. 
Because voltage is "height", each part of the circuit must be at some particular voltage, and the
voltage drop from one point to another must be the same no matter what path you follow.
Two resistors along the same path are in series; we can simply add them to get a single equivalent
resistance. If two are on alternate paths, we add their reciprocals and find the reciprocal of the sum.

All problems with circuits involve applying some combination of the particular rules that voltage, resistance,
and current follow, and the one Ohm's Law that ties them all together. The trick is knowing what rule to
use.

. 1 In this circuit, I have used a multimeter to
measure the voltage difference between
various points on the circuit. Assuming that
the bottom of the circuit is at 0V, label the
voltage of each intermediate level.

. 2 In this circuit, I know the current going
through some of the branches of the
circuit; find the current going through each
of the other branches.



. 3 Use Thevenin equivalents to reduce this arrangement of resistors to a
single equivalent resistor.

. 4 Using the information shown
on the circuit to the right, find
the following:

V1 = 

I4 = 

I3 = 

V2 = 

I2 = 

I1 = 

R = 

. 5 a) What is the equivalent resistance of this
circuit, as seen by the battery?

b) Knowing that allows us to fill in the size
of one of the currents. Calculate it and fill it
in now.

c) Using a combination of the current and
voltage laws, find the current through each
other branch and the voltage at each level.


