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MATH 180: Calculus A Test 2

Fall 2019 October 22, 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 53 points. I’ll count it as 50, plus 3 bonus points!
• It contains questions numbered (1) through (6).

(1) [4 pts.] The graphs of two different functions f(x) and g(x) are shown below:

f(x) g(x)

For each function, identify the graph of its derivative from the following (give reasons):

90 2 Limits and Derivatives

6. Given the graph of y = f (x) below, select a graph which best represents the graph of

y = f ′ (x).

(A) (B) (C) (D)

(E) (F) (G) (H)

Answer: (F)

7. Given the graph of y = f (x) below, select a graph which best represents the graph of

y = f ′ (x).

(A) (B) (C) (D)

(E) (F) (G) (H)

Answer: (C)

 © 2010 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.

Page 1 of 2



(2) [4 pts.] For each question below, sketch the graph of a function f that has all the
indicated properties or, if that is impossible, explain why. As always axes must be
completely & clearly labeled for credit.

(a) limx→2 f(x) = 1, f(2) = 2 and f ′(2) = 0.

(b) limx→2 f(x) = 0, f(2) = 0 and f ′(2) =undefined.

(3) [4 pts.] (a) An aircraft takes-off and ascends in a flight path that is a straight line.
Suppose h(x) denotes its altitude (in feet) as a function of distance from the airport
(in miles). Give a quantitatively precise explanation of what h′(120) = 100 means in
this context, and give its units.
(b) Suppose f(x) = (sinx)x. Use both limit-based definitions of the derivative to set
up formulas for finding f ′(x). You don’t need to actually evaluate the limit and/or
find the derivative.

(4) [6 pts.] Find the equation of the line(s) tangent to the graph of y =
x− 3

x + 6
and parallel

to the line x− 4y + 3 = 0.

(5) [6 pts.×4] For each of the following, find dy
dx

and simplify:

(a) y =
8
√
x− 4x7/2 + 3x

√
x

x
√
x

(b) x = t sin(t), y = ecos
2(t)

(c) ey/x − x3y = y3x

(d) y = e|2x−3|

(6) [8 pts.] Shown here is the graph of f ′(x), the derivative of some function f(x). Based
on this graph, answer the following questions (assume the graph continues to infinity
on both ends in the direction shown):

(a) At what x-values does f have
local minimum and maximum
values? Reason?

(b) On what interval(s) is f con-
cave up, and on what inter-
val(s) is it concave down?

(c) What kind of concavity does f
have for x > 8? Explain.

(d) Is there enough information here to tell whether f(4) is less than, or greater than,
f(7)? Explain your answer.

Bonus [3 pts.] The position of an object at time t is given by s(t) = a e−bt cos(c t + d), where
a, b, c and d are constants. Find the velocity function. (Simplify your answer.)

End of test
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