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MATH 180: Calculus A Test 3

Fall 2019 December 3, 2019

Instructions:
• This is a regular “closed-book” test, and is to be taken without the use of notes,

books, or other reference materials. Collaboration or group work is not permitted.
• Cell-phone usage in any form is prohibited for the entire duration of the test. This

also applies to any restroom breaks taken during the test.
• Answer all questions on separate paper (not on this sheet!).
• Solve all problems using algebra, except if specifically indicated otherwise.

Show all solution steps, give reasons, and simplify your answer to receive full credit.
• The time limit for taking this test is 80 minutes from the scheduled start time.
• This test adds up to 50 points. It contains questions numbered (1) through (8).

(1) [4 pts.] For each question below, sketch the graph of a function f(x) that has the
indicated property or, if that is impossible, explain why. As always axes must be
completely & clearly labeled for credit.

(a) f has critical points at x = 0 and x = 3, is differentiable at those points, but has
no local maximum or minumum anywhere.

(b) Same as question (a), except this time f(x) is NOT differentiable at the critical
points x = 0 and x = 3.

(2) [6 pts.] Find dy/dx for each the following:

(a) y = ln(lnx) (b) y = (lnx)x

Hint: Did you use (a) for doing part of (b)?

(3) [6 pts.] (a) Use a Riemann sum with four rectangles and right endpoints to find the

approximate value of

∫ 2

0

xe−xdx.

(b) Generalize the above result to n rectangles. Your final result must be written in
summation notation, with no unknowns in it except n. Show steps and reasons.

(4) [6 pts.] (a) Give a mathematically precise definition of the definite integral
∫ b

a
f(x)dx.

(b) Give an example illustrating the difference between a definite integral and an
antiderivative, or indefinite integral. Be sure to explain the difference you’ve shown.

(5) [6 pts] Let f(x) = (x + 3)4(x− 2)3. Find all the local and absolute extreme values of
f on the interval [−4, 3]. Credit for correct calculus and algebra steps only – not for
answers!
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(6) [6 pts.] According to recent data from the NOAA (a U.S. government agency), the
global mean sea level has been rising at an accelerating rate over the past few decades.
Let the function f(x) represent the annual rate of change in mean sea level (in mm
per year), with x representing the number of years since January 1, 2000.

(a) Describe what

∫ 15

0

f(x)dx represents in this application and give its units.

(b) A simple model that roughly approximates the real data is given by

f(x) = 3.6 + 0.2
√
x − 0.1 cosx. Compute

∫ 15

0

f(x)dx using the Evaluation Theorem,

and interpret what your results mean in the context of this application.

(7) [6 pts] Find dy/dx, given: y =

∫ ex

x

√
t4 + 3 dt

(8) [10 pts.] For each question below, estimate a precise numerical value for the indicated
quantity or, if that is impossible, explain why. Show steps/reasons. In all cases,
assume f is a differentiable function on the interval [−3, 3]. NOTE that all questions
are independent, and are grouped together here only for convenience.
(a) Suppose f(x) ≥ 8 for all x in [−3, 3]. What is the minimum possible value of∫ 3

−3
f(x)dx.

(b) Suppose f(x) ≥ 8 for all x in [−3, 3]. What is the minimum possible value of f ′(x)
on that interval.

(c) Given f(−3) = 8, and 0 ≤ f ′(x) ≤ 1 for all x in [−3, 3], estimate the maximum
possible value of f(3).

(d) f has absolute maximum at x = 1, with f(1) = 5. Estimate the value of f ′(1).

(e) Given f(2) = f ′(2) = −0.5, estimate the value of f(1.8) using linear approximation.

End of test
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