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“Before I refuse to take your questions, I have an opening statement.” - Ronald Reagan

Work on the following functions. As usual, it is my sincerest apologies if these problems unintentionally
agitate you.

1. Find the x- and y-coordinates of all local minima, local maxima, and inflection points of the function
f(x) defined below. Your answers may involve the positive constant B. You must clearly mark your
answers and provide justification to receive credit.

f(x) = e−18x
2+B .

2. The cable of a suspension bridge with two supports 2L meters apart hangs H meters above the ground.
The height H is given in terms of the distance in meters from the first support x (in meters) by the
function H(x) = ex−L + eL−x + H0 − 2 where H0 and L are positive constants. Notice that x ranges
from 0 (the first support) to 2L (the second support).

a. Find (but do not classify) the critical points for the function H(x).

b. Find the x and y coordinates of all global maxima and minima for the function H(x).

3. A model for the amount of an antihistamine in the bloodstream after a patient takes a dose of the
drug gives the amount, a, as a function of time, t, to be a(t) = A(e−t − e−kt).

In this equation, A is a measure of the dose of antihistamine given to the patient, and k is a transfer
rate between the gastrointestinal tract and the bloodstream. A and k are positive constants, and for
pharmaceuticals like antihistamine, k > 1.

a. Find the location t = Tm of the non-zero critical point of a(t).

b. Explain why t = Tm is a global maximum of a(t) by referring to the expression for a(t) or a′(t).

c. The function a(t) has a single inflection point. Find the location t = TI of this inflection point. You
do not need to prove that this is an inflection point.

d. Using your expression for Tm from (a), find the rate at which Tm changes as k changes.
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4. Consider the family of functions y = axb lnx where a and b are nonzero constants.

a. Calculate dy/dx in terms of the constants a and b.

b. Find specific values of a and b so that the resulting function has a local maximum at the point
(e, 1). You must show that (e, 1) is a local maximum to receive full credit.

Mathematics is a game played according to certain simple rules with meaningless marks on paper.
-David Hilbert
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