
Review for Optimization and Deriviatve Word Problems

1. A function f(x) has critical points at x = 0 and x = 1. Use the first derivative test to determine if
each c.p. is a max, min, or neither, assuming that f ′(x) = 3x2 − 3x.

2. An inflection point is where the concavity of a graph changes (either from up to down, or down to up).
If asked to find an inflection point, start by finding where f ′′(x) = 0, and then checking to see if the
inflection changes. For example, find the inflection points for f(x) = x3 − 6x2 + 6x + 6.

3. Given the function g(x) = x3, find all extrema (i.e. maxes and mins) on the interval from [−2, 5].

4. Find critical points for f(x) = 2x
(3x+5)2 . Test each using either the first or second derivative test.

5. The yield y of a crop is a function of the nitrogen level n in the soil according to the relationship

y(n) =
n2

1 + n4
.

Find the nitrogen level which maximizes the yield. Use Calculus to find and justify your answer (Don’t
simply graph it and point at the max.)

6. Let g(x) = x2+9x+18
ex

a) Find all critical points of g(x). Find the intervals in which g(x) is increasing/decreasing.

b) Find the intervals where g(x) is concave up and down. Again, use calculus to justify your answer.

7. Consider the discrete-time dynamical system

St+1 =
1

2 + h
(6 − St)St − hSt

describing a population of fish being harvested at a rate h, where 0 ≤ h ≤ 1.

a) Find the nonzero equilibrium population S∗ as a function of h.

b) The equilibrium harvest is given by P (h) = hS∗, where S∗ is the equilibrium found in part(a).
Find the value of h that maximizes P (h) on the interval 0 ≤ h ≤ 1.
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