CHAPTER 4. USING THE DERIVATIVE
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Example 1. For the function f (x) = 0.00001x4 1000x3 10000000x2 do the
following:
(a) Take the first derivative and find the critical points algebraically.
(b) Take the second derivative and find the inflection points algebraically.
(c) Graph f (x) (use one or more windows that shows all the ”interesting” features
(in particular it should show the local max/mins and the graph should be close
enough that you can read the values) and identify each critical point as a local
maximum, minimum or neither

Solution. (a)

0.00004 x3

3000 x2

f (x) = 0.00001x4

1000x3

10000000x2

f 0 (x) = 0.00004x3
f 0 (x) = 0

3000x2

20000000x

20000000 x = 0x(0.00004 x3

3000 x2

20000000 x = 0

Find the inflection points of the following function, and use this information
to help find a good window for graphing f (x),
f (x) = 0.00001 x4

1000 x3

9876543 x2 .

We have f 0 (x) = 0.00004 x3 3000 x2 19753086 x
Taking the derivative again we get f 00 (x) = 0.00012 x2
We solve f 00 (x) = 0
0.00012 x2

6000 x

19753086 = 0

6000 x 19753086.

p

60002 + 4(0.00012)(19753086)
2(0.00012)
x ⇡ 50003291.96, 3291.96
x=

6000 ±

Since f 00 (x) is a parabola that opens upwards, we see that it changes sign at
each of its x-intercepts. As an alternative way to figure out the sign of f 00 (x)
is to plug in numbers, such as 5000, 0 and 108 :
f 00 ( 5000) = +, f 00 (0) =

, f 00 (108 ) = +

Thus, f 00 changes sign at x ⇡ 3291.96, 50003291.96 and these points are
inflection points.
Now, if we try to graph f (x), we quickly find out that the standard window shows us nothing. We should at least have our x-range include our two
inflection points. Thus, we could try ±1 ⇥ 108 . This comes pretty close to
being a good window, and the following shows a slight adjustment:

