Calculus I
MATH 105

FINAL EXAM
April 14, 2015
Name:

Show all work, clearly and legibly, to receive full credit. Correct spelling,
organization of your solution, and proper use of mathematical notation
all count. You may use a stand-alone graphing calculator, but not any
internet-based calculators. No notes, books, or other additional resources
are permitted. Good luck!
1.) (10 pts.) Suppose a 5-meter ladder is sliding down a wall at a rate of 1.2 meters per
second. How fast is the distance from the wall to the ladder’s bottom changing when the
top of the ladder is 3 meters above the ground?
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2.) (15 pts.) Consider the integral
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x2 dx.
0

a.) (5 pts.) Use M3 to compute the value of the integral.

b.) (5 pts.) Use the Fundamental Theorem of Calculus to compute the value of the integral.

c.) (5 pts.) Which of the above methods is most accurate? How do you know this? Justify
your response with information from our course this semester.
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3.) (15 pts.)
a.) (5 pts.) What does the Intermediate Value Theorem say about whether the function
f(x) = x3 − 2x + 1 has a root on the interval [0, 2] of x-values?

b.) (5 pts.) The conclusion of the Mean Value Theorem (MVT) includes the equality
(a)
f 0 (c) = f (b)−f
. Draw and label a graph to show what the MVT is referring to with
b−a
this equality.

c.) (5 pts.) Expand the sigma notation
further.

5
X

(2k+1) into a sum. You do not need to simplify

k=2
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4.) (15 pts.)
a.) (5 pts.) Solve the initial-value problem (IVP)
y 0 = 3 sin x − 4ex , y(π) = 3.

b.) (5 pts.) Compute the derivative of y = ln(cos(arctan(ex ))). You do not need to simplify
further.

c.) (5 pts.) Find an antiderivative of f(x) =
valid antiderivative.

5x4 − 6x + sec2 x
. Be sure to confirm it is a
x5 − 3x2 + tan x
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5.) (10 pts.) Use the table to evaluate the following.
x
10 11
f(x)
e
2
0
f (x) π
3
g(x)
5 −1
0
g (x) −2 7
a.) (5 pts.) h0 (10) if h(x) = f(x) · g(x)

b.) (5 pts.) j 0 (11) if j(x) =

f(x)
g(x)

1 − cos x
. You may use any algebra- or calculus-based
x→0 sin(3x)
method to do so. You may check your answer with a graph, but a graph alone is insufficient
justification for a response and will earn no credit.
6.) (5 pts.) Compute the limit lim
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7.) (10 pts.) The graphs below are f, f 0 , and f 00 . State which is which, and state how you
know this.

8.) (5 pts.) The graph below is f(x). Use the grid to estimate the slope of the tangent line
to f(x) at x = 1, and write the equation of this tangent line.
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9.) (15 pts.) Use the limit definition of the derivative to compute f 0 (x) if f(x) = + 3. You
x
may check your answer with the Power Rule, but the Power Rule by itself earns no credit.

BONUS (5 pts.): Select a topic from this semester’s Calculus I course. Explain that topic
to someone who is not currently taking calculus. Write a paragraph about how that explanation/discussion went: what did you say? How did they respond? If they had questions, how
did you answer those questions? What were your thoughts on the explanation/discussion as
a whole? You may have already handed in this bonus; alternately, you may respond to it on
the back of this page.
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