Brown University - Math 0090

Midterm Exam 1 - October 10, 2012
NAME: (- owry 5 Kt{
SECTION (Number and Professor):

Do not open the exam until you are told to do so. Please
write your name and read the instructions on this page until
you are instructed to begin.

You will have ninety minutes to complete the exam. There are eight
problems, some of which have multiple parts. Use your time wisely; if
you find yourself stuck on any problems, make sure you attempt all of
the other problems before you run out of time.

You must show your work. Correct answers with no explanation
may not be given any credit, while incorrect or incomplete credits where
some (correct) work is shown are likely to receive some partial credit.

You may not refer to external sources such as notes, your textbook
or a calculator. If you wish, you may use the backs of the pages for
scratchwork. Good luck!
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1. Determine the derivative of each of the following functions.
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2. Evaluate each of the following limits (as a number, 0o, or —o0),
or if the limit does not exist, explain why.
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3. On the curve defined by the following equation, find an expression
for dy/dx in terms of z and y.
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4. Let

(x)_._ﬁfiifi_
I = 4+ 3

(a) Determine all horizontal asymptotes of the function y = g(z).
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(b) Determine all vertical asymptotes of the function y = g(x).
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5. Let

f(z) = 2% sin(mz).

(a) Determine f'(x).
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(b) Determine the equation of the tangent line to y =

the point (1/2,1/8).
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6. Let f(z) be the function
flz) =3z +1,
defined on the domain z > —1/3.

(a) Determine f'(z) by using the Chain Rule.
=5 3

M - Gy s Pods 30303 arwe

\ _|(
\ ¢
vixds 3wl Gwm)) = Flucy o = 4 (uns) oS
3

—

Ma
. (3 3 = | e

/“‘"’

(b) Determine f’(z) by using the limit definition of the deriva-

tive.
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7. A particle moves along a line, starting at time ¢ = 0, so that its
position function at time ¢ is

s(t) =4t* —3t, t >0

(a) Determine the acceleration of the particle at time ¢ = 1.
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(b) Find all times that the particle is momentarily at rest (not
moving).
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8. Let f(z) be a function defined on the domain [1, 6}, the graph of
which is shown in the following image:

(a) For what values of z (if any) on the interval (1,6) does f(z)
fail to be continuous?
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(b) For what values of z (if any) on the interval (1,6) does f(x)
fail to be differentiable?
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(c) Sketch the graph of y = f'(z).
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