
Merit Calculus 1, Fall 2009, Worksheet 16

Reminders: Practice Exam 2 will be held this evening, 7:00-9:00 pm, in 145 Altgeld Hall.
The drop date is Monday, 19th of October.
Midterm Exam 2 is on Wednesday, 21 October. It covers up to Section 4.5.

Problem 1. For each set of conditions below, sketch the graph of a function with those
properties.

a. f ′(x) < 0 for x < 3 and f ′(x) > 0 for x > 3;

b. f ′(x) > 0 for x < 1 and f ′(x) < 0 for x > 1;

c. f ′(2) = 0, f ′(x) < 0 for x < 0 and f ′(x) < 0 for x > 0.

What types of critical numbers are these? What theorem/test have you just illustrated?

Problem 2. Find and classify all critical numbers of the function f(x) = x4 − 18x2 + 81.
Where is this function increasing? Decreasing?

Problem 3. Find and classify all critical numbers of h(x) = x2e1−x2

. Where is this function
increasing and decreasing?

Problem 4. Find and classify all critical numbers of g(x) = xex using the second derivative
test.

Problem 5. Consider the following graph of the function f(x).

Where is this function concave up? Concave down? Where are its points of inflection?
Explain your answers. How do you find points of inflection? What is the definition of a
point of inflection?

Problem 6. Where is the function f(x) = x4 − 18x2 + 81 concave up? Concave down?
What are its points of inflection?



Problem 7. Sketch the function f(x) = x4−18x2+81. A sketch should include the following
information:

• Does the function have any asymptotes (of any kind)?

• Where is the function increasing? Where is the function decreasing?

• What are the points on the graph corresponding to the critical numbers and what does
the function look like near these points? (i.e., what type critical number do we have
at that point?)

• Where is the function concave up? Concave down? What are the points of inflection?

• What are the x and y intercepts?

• What is the “global” behaviour? What does f(x) look like as x→ ±∞?

Problem 8. Graph the function

h(x) =
x + 2

x2 − 3
.

(On exams, omit the points of inflection in sketches if the second derivative is getting too
messy.)

Problem 9. Graph the function y = xex.

Problem 10. Graph the function y = x2e1−x2
.

Problem 11. Use the second derivative test to classify the critical points of y = x3, y = x4,
and y = x4/3.
Summarize your conclusions.
True or false: f ′(a) = 0 means you have a local maximum or minimum at (a, f(a)).
True or false: f ′(a) = 0, f ′′(a) = 0 means you have a saddle point at (a, f(a)).
True or false: If there is a local maximum at (a, f(a)), then f ′(a) = 0 and f ′′(a) > 0.
If true, explain why. If not, correct the statement and then justify your answer.

Problem 12. Find the points of inflection of y = x4, y = 3
√

x, y = x4/3, and y =
1

x
.

Summarize your conclusions.
True or false: If (a, f(a)) is an inflection point, then f ′′(a) = 0.
True or false: If f ′′(a) = 0, then (a, f(a)) is an inflection point.
If true, explain why. If not, correct the statement and then justify your answer.

Preparation for next time

Study for the exam! Also, practice exam this evening at 7pm in 145 Altgeld.


