
Merit Worksheet, Math 221 DD1, 12 October 2012

1. Suppose that f is a function where f ′(x) 6= 0 on the interval [a, b]. What can you say
about where the maximum and minimum must occur?

2. Consider f(x) = −2x3 + 9x2 − 12x− 1 on the interval [0,4].

(a) Find f ′(x) and find any x’s for which f ′(x) = 0.

(b) For each of the points x where f ′(x) = 0, find f(x). Now find the value of f
on the endpoints of the interval (i.e., f(0) and f(4)). Which of these has the
largest/smallest value of f?

(c) Where does the function f(x) = 2x3 − 9x2 + 12x− 1 have its absolute maximum
value on [0, 4]? Absolute minimum value?

3. Let f(x) = ax2 + bx+ c be the equation of an arbitrary parabola. Find the coordinates
of the vertex of the parabola in terms of a, b, and c. [Hint: What is special about the
vertex?]

4. Give examples of functions that have critical points at x = 0 that are (1) a maximum;
(2) a minimum; (3) neither a maximum or a minimum.

5. State the condition on the derivative of f for f to be increasing or decreasing on an
interval I.

6. Find the interval(s) where the function f(x) = x2 − 6x+ 4 is decreasing.

7. What is the condition on the second derivative for a function to be concave up? Concave
down? Visually, what does concavity correspond to? (One type ‘holds water’, the other
does not.)

8. Suppose that the derivative of y = f(x) is given by y′ = 6x(x + 1)(x − 2). On what
intervals is f increasing? decreasing? Where is it concave up? concave down?

9. Give an example of a function f which has a point x such that f ′′(x) = 0 but for which
x is not an inflection point.

10. State the First Derivative Test for Local Extrema and the Second Derivative Test for
Local Extrema. What are the advantages of each?

11. Use the first derivative test to classify all the critical points of y = e−x
2

for x in
(−∞,∞). Identify the absolute maximum and minimum if they exist.

12. Why can’t you use the second derivative test on the function f(x) = x4/3? What would
you do instead to determine if the critical point is a maximum or minimum?

13. Use the second derivative test to classify the critical points of:

(a) f(x) = x4 − 4x3;

(b) g(x) = sin x+ cosx 0 ≤ x ≤ 2π;


