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1. Consider the function f(x) defined by

x
The first and second derivatives of f(x) are

1+ 22(3 + x)?

fi(z) = N and f"(z) = o1y

(a) (2 points) What is the domain of f(z)?
ANSWER:

(b) (2 points) List the z-intercepts of f(z).

ANSWER:

(¢) (2 points) List the y-intercepts of f(x).

ANSWER:
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(d) (2 points) Find all the vertical asymptotes of f(x), or explain why none exist.

ANSWER:

(e) (2 points) Find all the horizontal asymptotes of f(x), or explain why they do not
exist.

ANSWER:

(f) (2 points) Find all the intervals where f(z) is increasing.

ANSWER:

(g) (2 points) Find all the intervals where f(z) is decreasing.

ANSWER:
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(h) (2 points) Find all the critical numbers of f(x), or explain why none exist.

ANSWER:

(i) (2 points) Find all the intervals where f(x) is concave up.

ANSWER:

(j) (2 points) Find all the intervals where f(x) is concave down.

ANSWER:

(k) (2 points) Find all the inflection points of f(z), or explain why none exist.
ANSWER:
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Math 142

may scale the axes how you like (i.e. prioritize a good sketch over using 1 tick mark

(1) (8 points) Use your work from parts (a)-(k) to graph f(z) below. Note that you
to represent 1 unit along an axis).
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2. (10 points) Find the absolute minimum and maximum values of f(x) = z* — 222 on the
interval [—1,2].

ANSWER:
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3. (15 points) If 1200 cm? of material is available to make a box with a square base and
an open top, find the largest volume of the box. Make sure to completely justify your
answer.

ANSWER:
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4. Compute the following indefinite integrals:

3
(a) (5 points) / — + € +sec’zdx
T

ANSWER:

(b) (5 points) / (:13 + ;) 2z +1) de

ANSWER:
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: 2 1+ 22
(c) (5 points) / 52 + dx

T2

ANSWER:
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5. (15 points) Consider a particle on the z-axis which starts to move from the origin at
t =0, i.e. if z(t) is the function indicating the location of the particle at time ¢, then
z(0) = 0. If the velocity of this particle at time ¢ is given by the function v(¢) = t>+t +¢,
find the location of the particle at ¢t = 2.

ANSWER:
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6. (15 points) Find the left endpoint Riemann sum L, (i.e. using 4 subintervals) for the
function f(z) = cos(x) + 1 above the interval [0, 27]. Simplify your answer as much
as possible. A graph of f(z) is given below.
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ANSWER:
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Scratch work (first page) — DO NOT REMOVE
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Scratch work (second page) — DO NOT REMOVE
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Scratch work (third page) — DO NOT REMOVE



