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MATH 180: Calculus A Final exam

Spring 2022 May 19, 2022

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 2 hours from the scheduled start time.
• This test contains questions numbered 1-7. It adds up to 50 points.

(1) [4 pts.] Give a mathematically precise definition of:

(a) The derivative of a function.

(b) The definite integral

Z b

a

f(x) dx.

(2) [4 pts.] Find the most general form of f , given f 0 = 3ex +
1

2x
+
p
x.

(3) [4 pts.] Give brief answers to each of the following as instructed:

(a) Water is flowing out of a pipe at the rate of g0(t) gallons per minute. Interpret

what

Z 5

2

g0(t)dt=68 means in this context, and give its units.

(b) Suppose A is a di↵erentiable function that represents the amount of a chemical
(in mg.) present x minutes after the start of a chemical reaction. What are the
units of A0(x)? What is the meaning of A0(3) = �4?

(4) [5 pts.⇥ 2] Evaluate the following limits, showing all steps and reasons:

(a) lim
t! 3

✓
2

t� 3
� 12

t2 � 9

◆
(b) lim

x! �1

1� 4ex

1 + 2ex
and lim

x!1

1� 4ex

1 + 2ex

(5) [5 pts.⇥3] Di↵erentiate each of the following with respect to x and simplify:

(a) f(x) = |x| sin(x)

(b) h(x) =
x4 � 3x+

p
x sin xp

x

(c) y = (1 + 2x)1/x
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(6) [5 pts.] Consider the function g(x) = (x�2)4(x+3). Show correct calculus and algebra
steps for each of the following:

(a) Find all the local minimum and maximum values of g.

(b) Find the absolute minimum and maximum values of g on the interval �3  x  5.

(7) [8 pts.] All the following statements are false. For each, give an example (in the form
of a clearly labeled graph, or an algebraic equation) showing the statement is false.

(a) If a function f is continuous on the interval (0, 4) then f 0 exists for all x in that
interval.

(b) If f(x) � g(x) for all x in (0, 4), then f 0(x) � g0(x) for all x in that interval.

(c) If f 0(x) � g0(x) for all x in (0, 4), then f(x) � g(x) for all x in that interval.

(d) If
R 4

0 f(x)dx �
R 4

0 g(x)dx, then f(x) � g(x) for all x in [0, 4].

End of test










