MA b1, EXAM 3 FALL 208

1. A spherical balloon is inflated at the rate of 8 cubic centimeters per second. Find the
rate at which the radius is increasing when the radius is 5 centimeters.

Hint: Volume of a sphere, V = §7r'r3
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2. A spotlight on the ground shines on a wall 12 m away. If a man 1.8 m tall walks from
the wall to the spotlight at a speed of 1 m/s, how fast is the length of his shadow on the
wall changing when he is 3.6 m from the spotlight?
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3. An observer is stationed 2 miles from a rocket launch pad. The rocket rises vertically off
the launch pad. h denotes the height of the rocket (in miles), and z denotes the distance

from the observer to the rocket (in miles). Find a formula for i
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4. Find the approximate value of
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by considering the linear approximation of the function f(z) = z? at z = 25.
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5. Let f(z) be a polynomial with f(2) = 1. Assume that f'(z) > 3 for every z in [2,4].
What is the smallest possible value of f(4)? Hint: Apply the Mean Value Theorem.
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6. Find the absolute minimum value of f(z) = 3z — z on the closed interval {—— ——} :
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7. Consider the function f(z) =14+ - — =
T T

A. one local minimum and one point of inflection

B. |one local maximum and one point of inﬂection|

C. one local minimum and two points of inflection
D. one local maximum and two points of inflection

E. one local minimum, one local maximum, and two points of inflection
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8. If f(z) = ze?” | what is the value of the constant b such that f(x) attains its maximum
at v =27
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9. Find the point(s) of inflection of the function f(z) = In(1 — In(z)) on the interval

10.

O<z<e.
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11. Suppose f"(z) = e* and f/(1) =0. At z =1, f has
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12. Which of these curves is the graph of y = 1 + 42% — 5z* between z = 0 and z = 17
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