Do not write in the boxes immediately below.
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1. (12 points) Let f(z) be a function, and suppose that f(5) = 2 and f'(5) = 3.
(a) What is the linear approximation of f(z) at x = 57

(b) Use (a) to approximate f(5.3).

2. (15 points) For each of the following, answer True or False.

(a) If f(z) is continuous on (—o0, 00), then f(z) must have both an absolute maximum
value and an absolute minimum value on (—oc, c0).

(b) If f/(x) is increasing on an interval (a, b), then f(x) is increasing on (a,b).

(c) If ¢ is a critical point of f(z), then f(z) must either have a local maximum or a
local minimum at z = c.

(d) If ¢ is a critical point of f(x), and f”(c) < 0, then f(z) has a local maximum at
T =c.

(e) If f/(3) < 0 on an interval (a,b), then it is possible that f(x) may be concave up
on (a,b).
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* 5+ You may use the following facts:

3. (13 points) Let f(z) = e

/ —6 " 12 +18
fl@) = —=— and f<x>=(j_—3y,

Find all inflection points of f(x), or state if there are none. Show all work supporting
your assertions.

4. (10 points) The figure below shows the graph of the derivative f’(z) of a function
defined on (0,12).

(a) Give all critical points of f(z).

(b) For what values of = in (0,12) is f(x) decreasing? Express your answer in interval
notation.
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5. (24 points) Find the absolute maximum value and absolute minimum value of the func-
tion f(z) = 322/ — 2z on the interval [—1,8].
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6. (26 points) A person wishes to construct a cardboard box with an open top and vertical
sides, such that the length of the base is three times the width of the base. The surface
area of the box is to be 36 ft? (since only 36 ft? of cardboard is available).

(a) What is the maximum possible volume of the box? What are the dimensions of the
box of maximum volume?

(b) Explain how you know that the volume you found in (a) is the maximum possible
volume.
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