Math 124 Test #3 Name:

Directions: Show all your work to receive credit. No credit for guessing. An-
swer all questions on another sheet of paper. Be organized and clear in your
work. Answer all word problems with a concluding sentence. Clearly define
any variables you introduce and include units in your definition. Include units
in your answers when appropriate. Fully simplify all answers. For full credit, do
not leave any trigonometric functions in your answers. For optimization prob-
lems, justify all assertions concerning minimum and maximum values. Also
include a statement of your objective function with the appropriate domain
and clearly indicate any constraints.

Give exact answers to the problems. An exact answer is something like
7 or In2. Except for rational numbers, a calculator will not give you exact
answers. While a non-graphing calculator is permitted, it will most likely not
be of any help. Do not waste valuable time pressing buttons.

1. (6 points) The length of the edge of a cube is measured with a relative error of at most
+p%. Use the appropriate linear approximation to estimate the relative error in compute
its volume. Assume p is small. No credit given for any other method.

2. (5 points) For what values of a and b does the function f(z) = aze®® have a global
maximum at the point (2,6)7

xT

3. (5 points) Find the interval(s) on which the graph of y = €°® — €% is concave down.

Justify your answer.

4. (8 points) The minute hand of a clock is 8 ¢cm long and the hour hand is 6 cm long.
Find the rate at which the distance between the tips of the hands is changing at 9:00 pm.

5. (8 points) Of all right circular cylinders with a fixed volume V', determine the ratio of
the height to the diameter of the cylinder with the smallest surface area.

6. (8 points) A wall of height a runs parallel to a tall building. The distance between the
wall and the building is b feet. Determine the length of the shortest ladder that can reach
from the ground over the wall and rest against the building.



