APPM 1350 Final Spring 2010

On the front of your bluebook, please write: a grading key, your name, student ID, and
section and instructor. This exam is worth 150 points and has 7 questions. Show all work! Answers
with no justification will receive no points. Please begin each problem on a new page. No notes, calculators,
or electronic devices are permitted.

1. (24 points) Find the requested information.
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(c) Find the equation for the line tangent to the following curve at the point (0, 7).

22 cos?y —siny =0

—-1/2 1
(d) / 2 sin? (1 + t) dt
-1

2. (30 points) Let f(z) = z%(z% — 9). Answer each of the following questions about the graph of f(z).

(a) What are the critical points of f?
(b) On what interval(s) is f(z) increasing?

(¢) Give the x coordinate of all local maxima and minima. Indicate which is which and justify your
answer.

(d) On what interval(s) is f(x) concave down?
(e) Give the = coordinate of any inflection point(s), if they exist. Justify your answer.
(f) Sketch the shape of the graph y = f(x).

3. (16 points) Order the following functions from slowest growing to fastest growing as x — oo. Justify
your answer by evaluating the appropriate limits.
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4. (20 points)
(a) Establish the following formula using implicit differentiation and an appropriate right triangle.
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(b) Integrate /\/626?7_1
(¢) Find cot (sin_1 (—;) —sec™! (2))
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5. (24 points) Let
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(b) Evaluate F(%).

6. (20 points) You are designing a 1000-cm? right circular cylindrical containment tank and you need
to minimize the cost of material. The cost of material for the side-walls of the tank is $1 per square
centimeter and the cost of the circular top and bottom is $2 per square centimeter. What are the
dimensions of the tank that will minimize the cost of material?

7. (16 points) A cup of hot soup is cooled from 90°C to 60°C after 10 minutes in a room whose
temperature was 20°C. Use Newton’s law of cooling
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to find how much longer it will take the soup to cool to 35°C. (Hint: n(z) 7))



