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• Put personal items under your seat. NO USE OF NOTES, TEXTS, CALCULATORS, OR
EACH OTHER IS ALLOWED

• Show your work neatly as completed. You do not need to rewrite the question, but you should
make it clear which problem you are working on, writing each problem on a separate page.
You may use scratch paper to work out your problem, but you will only get credit for the
answer on the page. Partial credit will be given for quality work towards solutions. On the
other hand, unsupported answers will not receive full credit.

• Justify your answers, explaining when you are using a limit law or a differentiation rule, and
which theorems you are applying and why the hypotheses are satisfied.

• If you finish early, raise your hand to turn in the exam. Otherwise, remain seated until the
end of the exam. If you use a cheat sheet, turn it in with your exam, placing the exam and
the cheat sheet in the front of your exam answer book.

• STOP means STOP. When you are told that time is up, put your pencils down, and pass
your completed exam to the front per the instructions of the proctors. Remain seated until
all the tests are passed in.

• Read the following and sign your name.

I affirm that I will give nor receive unauthorized assistance on this examination. All the work
that appears on the following pages is solely my own.

Signature:

problem points score
1. 3
2. 3
3. 3
4. 3
5. 3
6. 3
7. 3

total 21



1. Find f + g, f − g, fg and f/g and their domains for the functions

f(x) = x + 2, g(x) = x2 − 4.

2. Sketch the graph of an example of a function f that satisfies:

lim
x→2+

f(x) = 0, lim
x→2−

f(x) = 1, lim
x→−2

f(x) = 1, f(2) = 1, f(−2) = 3, f(1) = 0, f ′(1) = 1.

Explain whether f is left continuous and right continuous at x = 1, 2.

3. Evaluate

lim
x→∞

(
1− 2x2

3x + 6x2
− 2

)
.

4. Show that there exists a positive number c such that sin(c) = c3 − 1.

5. Use the ε-δ definition of the limit to prove that

lim
x→−2

(−3x + 1) = 7.

6. Find the tangent line to the graph of y = ex/x at the point (1, e). State the differentiation
rules you are using.

7. Find the first and second derivatives of the function f(x) = 2ex − x3 + 2
√

x. State which
differentiation rules you are using, and the domains of f and its derivatives.
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