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functions, stating which rules are being used at each step.

• x10000

• 1
x3.

• 2x
7
4 −

√
5
x.

• 3x500 − 5.734 + x−500.

Our rules are far from being enough to take the

derivatives of many familiar functions.
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Example 3. For each of the following functions, either

take the derivative or say that it is not possible to take

the derivative with the rules we have.

• (x + 1)2. (What about (x + 1)100?)

•
√

x + 1.

• 5x + x2.1.

• x
3√x

.
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Before we apply the derivative and learn more rules for

calculating it, we stop to tie up one loose end, namely

the “limh→0” in the definition of derivative.

Limits are one of the most difficult notions in

mathematics to make precise. It took the best minds in

mathematics about two-hundred years (after Newton and

Leibniz founded the calculus) to formulate them

correctly. They throw many a math major for a loop.

Fortunately, it is possible to understand them intuitively,
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which suffices for a first taste of calculus. So, we will not

develop the precise treatment for this class (you can take

MA 315 if you are interested).
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Definition 6. (Intuitive) We say the limit of f(x) as x

tends to c is L if the values f(x) are always arbitrarily

close to L once x is close enough to c. Notationally, we

say limx→c f(x) = L. If there is no L for which this is

true, we say that the limit does not exist.

Limits at finite points are conceptually trickier. In order

to get the logic straight sometimes one has to pretend

that the function does not exist at that point and use the

values at nearby points to, if possible, come up with a
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