Directions: You may use your (hand-written) notes, and a graphing calculator (or the equivalent).
Each problem should be attempted on a separate sheet of paper, with the subparts carried out in
order (you may leave a space if you want to skip over a part). This is to make it easier for me to grade
(remember, keep your grader happy!). Extra plots are on the last page, if you want to use them.
Each subpart of the test problems is equally weighted. Do your best, and good luck!

Preliminaries

You'll be working with the function f(z) = z(xz — 1)e*. Below are given the first three derivatives,
along with the roots of the derivative, and a graph of the function.

You will need to understand the asymptotic behavior of the function f (that is, its behavior as x goes
to plus or minus infinity). You may obviously plot it, to check your understanding.

f(z) =€ (z(z — 1))
o\ -
) = ¢ (.’152 +r— )
Piz) =e* (x2 + 3:v)
Fz) =ef (:c2 + 52 + 3)

The roots of f/(z) are ry = —¥3 = —¢ and ry = VBl = 1

where ¢ is the golden mean.
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