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RADIAN ANGLE MEASUREMENT
ALGEBRA 2 WITH TRIGONOMETRY

Just as distance can be measured in inches, feet, miles, centimeters, etcetera, rotations about a point can also be
measured in many different ways. Measuring one complete rotation in terms of 360" is somewhat arbitrary. A
common unit of angle measurement that is an alternative to degrees is called the radian. It is defined in terms of
the arc length of a circle and the circle’s radius as shown below:

THE DEFINITION OF A RADIAN

S
The radian angle, @, created by a rotation about a point A using a radius of r and r
passing through an arc length of s is defined as
0
S . A r
0= T or equivalently S=68-r
Exercise #1: Consider a full rotation around any point in the counter-clockwise (positive) direction.
(a) What is the arc length, s, in terms of the radius (b) Based on the definition above and on your
of the circle, r, for a full rotation? answer to part (a), how many radians are there

in one full rotation?

Radians essentially measure the total number of radii (hence the name) that have been traversed about the
circumference of a circle in a given rotation. Based on the circumference formula of a circle, thus, there will

always be 27 radians in one full rotation.

Exercise #2: Use the formula above to answer each of the following.

(a) Determine the number of radians that the minute (b) If a pendulum swings through an angle of 0.55
hand of a clock passes through if it has a length radians, what distance does its tip travel if it has
of 5 inches and its tip travels a total distance of a length of 8 feet?

13 inches.
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Radians are essential in the study of higher-level mathematics and physics and are the angle measurement of
choice for the study of calculus. It is important to be able to convert between the angular system of degrees and
that of radians. The next exercise will illustrate this process.

Exercise #3: Consider one-half of a full rotation.

(a) What is the angle of rotation in both degrees and (b) Using the two equivalent angles of rotation in
in radians? (a), convert a 30" angle into an equivalent angle
in radians.

Exercise #4: Convert each of the following common angles in degrees into radians. EXpress your answers in
terms of pi.

(a) 6 =90° (b) 6 =120° (c) 0=225

Exercise #5: Convert each of the following common radian angles into degrees.

5t 3 3
@ 0="- (0) 0= © 0=

We should also feel comfortable with the fact that radians do not always have to be in terms of pi, although they
often are.

Exercise #6: Convert each of the following radian angles, which aren’t in terms of pi, into degrees. Round
your answers to the nearest degree.

(a) =58 (b) 6=4.2 (€) 6=-25

Exercise #7: An angle drawn in standard position whose radian measure is 2 radians would terminate in which
of the following quadrants?

@) @3) 1l

@1 4) IV
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Name: Date:

RADIAN ANGLE MEASUREMENT
ALGEBRA 2 WITH TRIGONOMETRY - HOMEWORK

SKILLS

1. Convert each of the following common degree angles to angles in radians. Express your answers in exact
terms of pi.

(@) 30° (b) 45 (c) 60° (d) 180°

(€) 300° (f) 135 (g) 270° (h) 330°

2. Convert each of the following angles, given in radians, into degree. Your answers will be integers.

27 T 11z Ar
(@) — (b) =% © =, @) -

3. If an angle is drawn in standard position with each of the following radians angles, determine the quadrant
its terminal ray lies in. Hint — convert each angle into degrees.

(a) 4.75 (b) —5.28 (c) 1.65 (d) 7.38
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4. Draw a rotation diagram for each of the following radian angles, which are expressed in terms of pi. Then,
determine the reference angle for each, also in terms of pi. Think back to how you did this with degrees.

2r 11z 57
(@) 3 (b) 5 (© i

APPLICATIONS

5. A dog is attached to a 10 foot leash. He travels around an arc that has a length of 25 feet. Which of the
following represents the radian angle he has rotated through?
(1)5 (3)25
(2) 757 (4) 1.257

6. A wheel whose diameter is 3 feet rolls a distance of 45 feet without slipping. Through what radian angle
did the wheel rotate?
(1) 30 (3) 307
(2) 25 (4) 127

7. The distance from the center of a Ferris wheel to a person who is riding is 38 feet. What distance does a
person travel if the Ferris wheel rotates through an angle of 4.25 radians?
(1) 80.75 feet (3) 507 feet
(2) 42.5 feet (4) 161.5 feet

8. A golfer swings a club about a pivot point. If the head of the club travels a distance of 26 feet and rotates

through an angle of 5 radians, which of the following gives the distance the club head is from the pivot
point?

(1) 1.7 feet (3) 5.2 feet
(2) 2.6 feet (4) 7.2 feet

ALGEBRA 2 WITH TRIGONOMETRY, UNIT #7 — TRIGONOMETRIC FUNCTIONS — LESSON #2
eMATHINSTRUCTION, RED HOOK, NY 12571, © 2009



