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MA 2550: Calculus I (Fall 2009)
Exam 2

NAME: SO\\) ‘HO NS

Instructions: Answer each of the following questions completely. To receive full credit, you must justify
each of your answers (unless stated otherwise). How you reached your answer is more important than the
answer itself. If something is unclear, or if you have any questions, then please ask. Good luck!

1. (6 points) Suppose the graph of a function y = f(x) looks like:
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2. (8 points) Using the limit definition of the derivative, find the derivative of the following function.
(No credit will be given for finding the derivative using another method.)

- f(z) = 2% — 4z
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3. (6 points each) Differentiate each of the following functions. You do not need to simplify your
answers, but sufficient work must be shown to receive full credit.
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(c) g(x) = sec <
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4. (8 points) Find =1 22y 4+ y?> = z. You do not need to simplify your answer, but you do need to
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5. (8 points) Find the equation of the tangent line to the graph of f(z) = cosz at z = 7/6. It does not
matter what form the equation takes, but all coefficients should be simplified and have exact values
(i.e., no decimal approximations).
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Graph of f
(a) Find ¢(0).
B
= (b) Find f'(0)
=2
3
(c) Find f/'(-1).
DNT
(d) Find ¢'(0).
(1]
(e) Suppose h(z) = f(g(z)). Find h'(0).
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6. (4 points each) Consider the following graphs for functions f and g. Using the graphs, evaluate each
of the following expressions. If an expression does not exist, write DNE.

Graph of g
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7. (8 points) A large spherical nugget is speeding towards Earth. If the radius of the nugget is decreasing
at a rate of 1/4 kilometer per day, what is the rate of change in the volume of the nugget when the
radius is 5 kilometers? Give an eract answer, not a decimal approximation. Your answer should be

b labeled with appropriate units. (Hint: the volume of a sphere of radius r is V' = %7”‘3.)
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ag 8. (8 points) Find all critical numbers of the following function.

f(z) = 5223 + 253
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9. (8 points) Use appropriate calculus techniques to find the absolute maximum and absolute minimum
values of the function f(z) = z3 — 322 — 9z + 5 on the interval [1,4]. Sufficient work must be shown.
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10. (8 points) Let i

Show that f satisfies the hypotheses of the Mean Value Theorem on the interval (2, 8], and then find
all the numbers ¢ that the Mean Value Theorem guarantees exist.

-(Q}C}’- Le (6 e \

-
* <

excag‘} -y 4(9*1‘3) SO/

)I
N
)
9

4

£ wut onLagl

Written by D.C. Ernst 6

i\




O R L e e o s e S

MA 2550: Calculus I (Fall 2009) Exam 2

11. Bonus Question: (5 points) A truck driver handed in a ticket at a toll booth showing that in 2 hours
he had covered 158 mi on a toll road with speed limit 70 mph. The driver was cited for speeding.
/ Use the Mean Value Theorem to explain why. Be sure to state the assumptions that we have to make

D about the position function p(t) of the truck to be able to apply the Mean Value Theorem.
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