
Math 3201 

8.1 Understanding Angles 

 

Measuring Angles in Degrees and Radians 
 
Many quantities can be measured using different units. What are some different units used 
for length? 
 
 
 
 
What are some different units used for temperature? 
 
 
 
 
 
What are some different units used for angle measures? 
 
 
 
 
 
Measuring Angles 
 
Up to this point, we have only measured angles in the unit of degrees, for example 60o. 
Here we will learn about a different unit for measuring angles called radians. Before we 
learn about the unit of radians, there are some terms we need to look at. 
 
Central Angle: an angle whose vertex is at the center of a circle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Unit Circle: a circle whose radius is 1. 
 
 
Arc Length: a part of the circumference of a circle, 𝑠,  subtended by a central angle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
The angle measure θ in radians equals the arc length 𝑠 divided by the radius 𝑟. Since radian 
measure depends on arc length and radius, it is a good unit for us to use when graphing.  
 
When we go on to graph sinusoidal functions, we will graph the amplitude or height of an 
object against an angle. If the angle is measured in radians instead of degrees, we will have 
consistent units on both the 𝑥 and 𝑦 axis of our graph and the graph will take on its true 
shape. If we used degrees as the unit for angle measures, the graph would be vertically 
exaggerated. 
 
 
Investigating Radians 
 
Answer the following: 
 

1. Write an expression for the circumference of a unit circle 𝑟 = 1. 
 
 
 
 
 
 

2. How many degrees are in a full circle? 
 
 
 
 
 
 



If we equate the circumference and a full rotation around the unit we get: 
 

2𝜋 radians = 360o 
 
 
 
 
 
 
 
 
 
We will use this statement to help us convert back and forth between radians and degrees. 
Angles measured in radians can be written in decimal form, or they can be written as some 

multiple of 𝜋 such as 2𝜋, 
𝜋

4
 and so on. Also, angles in radians don't normally have a unit 

written after them. 
 
 
Conversion Factors 
 
Changing Degrees to Radians 
 
 
 
 
 
 
 
 
 
 
Note: we want the answer in radians to have the 𝜋 symbol on top, so it must be on top in  
             the conversion factor. 
 
Changing Radians to Degrees 
 
 
 
 
 
 
 
 
Note: we want the π symbol in the radian measure to cancel out for our degree value, so we  
            must put it in the bottom of the conversion factor to ensure that it will cancel. 



 
Example 1: 
Convert the following angles from degrees to radians: 
 

(A)  90o 
 
 
 
 
 
 
 
 

(B)  130o 
 
 
 
 
 
 
 
 

(C)  225o 
 
 
 
 
 
 
 
 

(D)   67o 
 
 
 
 
 
 
 
 

(E)   324o 
 
 
 
 
 



Example 2: 
Convert the following angles from radians to degrees: 
 

(A)   4 
 
 
 
 
 
 
 

(B)   3.2 
 
 
 
 
 
 
 

(C)  
𝜋

4
 

 
 
 
 
 
 
 

(D)  
2𝜋

3
 

 
 
 
 
 
 
Example 3: 
How many degrees are in one radian? 
 
 
 
 
 
 
 
 
 



Example 4: 
Which is larger? 3𝜋 or 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Textbook Questions: page 489 - 490 #1, 2, 4, 5, 8 


