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Math 261, Section 1
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April 15, 2009

Name:

Please solve the following problems in the space provided. You may use a scientific cal-
culator, but you will not need one. You must show work to support your answer.

1. (10 points) For each of the following graphs, identify whether the function depicted
achieves an absolute maximum and an absolute minimum on [a, b], and explain how
your answer is consistent with the extreme value theorem. (In other words, state whether
the hypotheses are satisfied, and if not, then which ones are violated. Also, state whether
the conclusion holds.)

a b a b

does it achieve an absolute max? Y N
does it achieve an absolute min? Y N
explanation:

does it achieve an absolute max? Y N
does it achieve an absolute min? Y N
explanation:

2. (12 points) Find the absolute maximum and the absolute minimum of the function
f (x) = x2 − 2x + 3 over the interval [−1, 2].



3. (10 points) Identify the critical points of the following functions over the specified
intervals.

(a) f (x) = |x− 6|+ 2, over (−∞, ∞).

(b) g(x) =
√

9− x2, over [−3, 3].

4. (10 points) A dog located at point A wants to retrieve a ball on the surface of a lake
located 30 meters from the shore, as shown. Also, the distance from A to the point D
on the shore nearest the ball is 40 meters. The dog can run along the shore at a rate of 6
meters per second but can only swim at a rate of 3 meters per second. Let x denote the
distance DC.

D C
A

B
(a) Write down an expression in terms of x for
how long it takes the dog to get from point A to
point C.

(b) Write down an expression in terms of x for
how long it takes the dog to get from point C to
point B.

(c) For what value of x is the dog’s total travel
time from A to B minimized?



5. (10 points) (a) State the Mean Value Theorem

(b) State both of the two tests we have used to identify whether an extremum is a maxi-
mum or a minimum.

6. (10 points) Find the value of c that satisfies the conclusion of the Mean Value Theorem
for the function f (x) =

√
x over the interval [0, 16].



7. (8 points) If f ′(x) = 4x3/2 for all x in (−∞, ∞) and if f (1) = 1, then what is f (4)?

8. (16 points) Consider the function f (x) = sin(x) + cos(x) over the interval [−4π, 4π].

(a) Over which intervals is the function increasing?

(b) Over which intervals is the function decreasing?

(c) Identify the values of x at which f has a relative extremum. Identify each extremum
as a maximum or a minimum. Make sure to show how you used a test to determine
whether each extremum is a maximum or a minimum.

(d) What are the inflection points of f (x)? Identify one interval over which f is concave
down.



9. (10 points) You are designing a rectangular poster to contain 100 square inches of
printing with a 4 inch margin at the top and bottom and a 1 inch margin at each side.
What overall dimensions will minimize the amount of paper used?

10. (4 points) Find the inflection points of the graph of y = |x2 − 1|.


