
Math 112 WS 1 Section 5.1 Angles and Their Measures Name:

Definitions:

A ray or half-line starts at a point V and extends infinitely in one direction. The starting point
of a ray is called its vertex.
Two rays with a common vertex form an angle. We call one ray of an angle the initial side and
the other ray the terminal side. If the rotation is clockwise then we say the angle is negative,
while if the rotation is counterclockwise we say the angle is positive.
An angle’s measure is generally denoted by a Greek letter such as θ, φ, α, or β. An angle is said
to be in standard position if its vertex is at the origin and the initial side is along the positive
x-axis.
One degree, denoted 1◦ is defined to be 1

360
of a revolution. One minute, denoted 1’ is defined to

be 1
60

degree and one second, denoted 1” is defined to be 1
60

of a minute or 1
3600

of a degree.
A central angle is a positive angle whose vertex is at the center of a circle. A radian is a
measure of angle given by 2πradians = 360◦. This is a much more useful measure of angle than
degrees since it actually gives direct measurements of arc-lengths.

Arc-length has length s = rθ, where s is the arc-length, r is the radius of the circle, and θ is the
measure of the angle in radians. Note that for a circle of radius 1, the arc-length is equal to the
measure of the angle!

1. Draw the following angles in standard position.

a. 45◦

b. -90◦

c. 225◦

d. 405◦

2. Convert 50◦6′21′′ to a decimal degree. Round to four decimal places.

3. Convert 21.256◦ to the D◦M’S” form. Round to the nearest second.

1



4. Convert the following angle measures from degrees to radians.

a. 60◦

b. 150◦

c. −45◦

d. 90◦

5. Convert the following angle measures from radians to degrees.

a. π
6

b. 3π
2

c. −3π
4

d. 7π
3

6. Find the arc-lengths given the radius of a circle and a central angle.

a. Radius of 5mm and central angle of
θ = 30◦.

b. Radius of 12ft and central angle of
θ = 450◦

7. Find the central angle, θ that intercepts an arc length of 12 meters on a circle of radius 8
meters.

Activity:

Draw a straight number line from −1080◦ to 1080◦ and label the degrees on the top side of
the line in intervals of 15◦. Then find and label the radian measures from −6π to 6π on the
bottom side of the line in intervals of π/12. Next label the decimal versions of the radians
below the multiples of π versions. Now cut the number line out so that you can wrap it into
an overlapped circle. Wrap it up so that you have exactly 6 full loops from −1080◦ to 1080◦.
Draw a coordinate plane and place the center of the looped circle at the origin with the 0◦

mark on the x-axis. Draw a circle around the looped paper circle and then put 24 evenly
spaced tick marks around the outside of the circle. These tick marks should line up with the
intervals on the looped paper. Slowly unwind the paper and transfer the degree, radians with
π, and radians as decimals from the looped paper to the corresponding tick marks on the
drawn circle.
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