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Equivalent Resistance
When we first started talking about circuits, we pointed out the difference between
connecting two resistors in parallel and connecting them in series. If two resistors
are in series, the current that goes through one of them has to go through both. If, on the other hand, two
resistors are in parallel, current has a choice of going through one or the other; the amount of current that
ends up flowing is the sum of the amounts that would flow through each path alone.

It is possible, using these observations, to figure out an equivalent resistor that would have the same
resistance as any given arrangement of resistors. Taking any circuit, I can combine resistors that are in
series into a single resistor, and I can combine resistors that are in parallel by using the fact that their
conductances, the inverse of the resistance, will add together to get the total conductance:

So, for example, in the arrangement of resistors below, I have in each step identified a place where two
resistors were simply in parallel or in series, and have reduced each to an equivalent resistor. The whole
thing turns out to have a resistance of 5Ω.

. 1 Suppose that you have a television (R = 160Ω), a microwave (R = 10Ω) and a clothes dryer (R =
3Ω).

a) If they were all connected in series, how much resistance would they have?

b) If they are all connected in parallel (as they really are in a house), how much resistance do they
have?

c) How much current do they draw if connected in parallel to 120 V?

d) How much current would they draw if connected in series to 120 V?



. 2 For each of the arrangements of resistors below, state what one resistor this is equivalent to.

(When you have three resistors in parallel, you can still just add up all their reciprocals and then flip
the result to get the equivalent resistance)

. 3 Find the resistance of the arrangement of resistors shown to the
right, as measured between the two circles.

. 4 This one looks really complicated. But look
again - aren't some parts of it familiar?

. 5 Challenge: Find the resistance. What would the
resistance be if I added in another 100 sets of 4Ω
and 3Ω resistors in the same way?(Hint: Look
for a pattern.)


