
Math 122B-008 Worksheet 8

Please write out your solutions on a separate piece of paper. You do not have to print out
and staple this page to your assignment.

1. Suppose g(x) is a continuous function with domain all real numbers. Answer the fol-
lowing True/False questions about g(x); provide a brief explanation or counterexample to
support your answer.

(a) Every critical point of g(x) is either a local maximum or a local minimum.

(b) Every local maximum or minimum of g(x) is a critical point.

(c) All global maximums (and minimums) of g must also be local maxima or minima.

(d) A local max or min cannot occur at x = a if g0(a) is undefined

(e) Suppose we restrict the domain of g(x) to the closed interval [a, b]. Then, g(x) has both
a global maximum and minimum on its new domain.

(f) Inflection points of g(x) can only occur when g

00 = 0.

(g) An inflection point of g(x) can never be a local max or min.

2. Let f(x) = �4ax3 � ax

2 + 4ax+ 9a.

(a) Find and classify the local maxes and mins of f . You must use calculus (i.e. the first or
second derivative test) to classify each point.

(b) Find the inflection points of f . Again, you must use calculus to show why your points
are inflection points.

3. Let f(x) = 3x3 � x

2 + x� 1 for x 2 [�1, 1].

(a) Find all local maxima and minima on [�1, 1]. Be sure to explain using calculus!

(b) Find all global maxes and mins on [�1, 1]. Be sure to explain!

4. Do the following optimization problems from the attached worksheet labeled ‘#25 Op-
timization Problems 4.4’.

(a) # 1

(b) # 2

(c) # 4

(d) # 7
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5. Let f(x; a) = x

3 � ax.

(a) If a > 0, how many critical points does f(x; a) have? Find the (x, y) coordinates of all
local maximums and minimums. Your answer will depend on a.

(b) How does increasing the value of a a↵ect the position of the critical points? Choose 3
values of a and sketch graphs y = f(x; a) to illustrate.

(c) Repeat part (a) if a < 0.

(d) How does decreasing the value of a a↵ect the position of the critical points? Sketch 3
graphs.

(e) For what value of a does f(x; a) have a local minimum at x = 5?

6. Do the following related rates problems from the attached worksheet labeled ‘#28 Re-
lated Rates 4.6’.

(a) #1

(b) #3

(c) #4

(d) #6
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