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This test has 10 numbered problems; each counts as 10% of the test. Write complete, full
explained solutions for all problems.

Unless otherwise indicated, assume that angle measures are given is, iatiaexpress all
angle measures in radians.

Part A. Angles, arcs, and sectors

1. The Smithsonian museum exhibits a pendulum that is 52 feet long. If this pendulum swings
through an angle of 2°, how far does it travel?

2. A typical automobile tire has a radius of 14 inches. Suppose that a car withelo$ tsie
is traveling on a highway at 55 miles per hour. (Note that 1 mile = 5280 feet.) Find the
angular speed of a tire, expressed in radians per second.

3. A circle of radiug cm has a sector with an arc lengtlsam. Develop a formula for the area
of the sector, expressed in termg ahds only. (You may assume all of the facts we have
studied except for sector area formulas.)
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Part B. Trigonometric functions and values
1. Without using your calculator, find the valuesif(%') . Show and explain all steps.

2. An angle of measui@ drawn in the standard position in a circle diagram, terminates at the
point (6, —8).

a. Without using your calculator, find the values of 8and cs®.

b. Use a graphical method to find all possible value& of
(On paper, sketch a picture of the graph you are using.)
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3. Find 06 between 0 andrRthat has the following properties: ¢t 0; sin < 0.
Explain the reasoning used to arrive at your answer.

4. For any angl®, prove an algebraic relationship between @&frand (co$)>.

Part C. Transformations and modeling

1. Identify the transformations needed to transform the graph=0b cos(8) into the graph of
y = cos(® + 6).
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Part C (continued)
2. A person finds that the number of hours of daylight at his home is approximately given by

h=12+4sin(Z(m-9))
wherem represents the number of the month (1=January, 2=February, etc.).
a. Atthe person’s location, how long is the shortest day of the year?

b. Does the person live in the Northern Hemisphere or the Southern Hemisphere?
How do you know?

c. The number 12 occurs twice in the formula, but for two different reasons. Briefbirexpl
the real world meaning of each of the 12’s.

12+

3. A pendulum’s horizontal displacement (in cm) can be modeled by
D =M sin{ /22 1)

wheret represents time (in secondis)denotes the pendulum’s length (in feet), &his also
measured in feet.

a. What doesVl represent, in terms of the movement of the pendulum?

b. Find the period of the pendulum at the Smithsonian, whose length is 52 feet.



