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Math-3A
Lesson 9-6

Radian Measure, 
Measures of Arcs and Sectors

Positive Angles: The terminal side  opened in the counter-clockwise 
direction from the initial side of the angle. 
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Angle measure: is put at the end of the terminal side  
rather than inside the angle.

Negative Angles: The terminal side  opened in the clockwise 
direction from the initial side of the angle. 
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Angles outside of the 
range: 0 ≤ 𝜃 ≤ 360: 
The terminal side  
may make more 
than one revolution.  
An angle whose 
terminal side makes 
one complete 
revolution and then
an additional 30 
degree would have a 
measure of 390 
degrees.

In general: co-terminal angles have measures defined by:

where ‘n’ is the number of revolutions beyond the 1st one.

Co-terminal Angles: may have different measures but they 
share both the initial and terminal sides.
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𝑚∠𝜃 = 𝑚∠𝛽 ± 360𝑛
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ϴ“Undo” the tangent function

h

Another way to think about it:
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ϴ

Tangent ratio gives 2 sides of a right triangle. To find the 
cosine ratio, you need to find the hypotenuse.

h

Degrees and Radians

We say that the “radian measure” of a circle is 2π.

What is the circumference of a circle whose radius = 1?

What is the radian measure of an angle that is ½ of the circle?

Radian Measure: The ratio of the arc length and the 
distance that the arc is from the vertex.

A37°

Units of radians = inches/inches

Radian measure has no units!  (nice)
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Convert between radians and degrees using a “proportion”.

7

8
𝜋

𝑎𝑛𝑔𝑙𝑒ௗ௘௚௥௘௘௦

360
=

𝑎𝑛𝑔𝑙𝑒௥௔ௗ௜௔௡௦

2𝜋

𝑎𝑛𝑔𝑙𝑒ௗ௘௚௥௘௘௦

360
=

7
8ൗ 𝜋 

2𝜋

360 ∗ ∗ 360

𝑎𝑛𝑔𝑙𝑒ௗ௘௚௥௘௘௦ = 157.5∘

𝑎𝑛𝑔𝑙𝑒ௗ௘௚௥௘௘௦

360
= 0.4375

180° = π radians

These are
“conversion factors”

When you multiply a number by one of these factors, (you are 
multiplying by “1”) but the units are converted. 

Unit Conversion factor:  a ratio of equal measurements in different 
units that allow conversion of a one type of unit to another 

(feet  inches,  degrees  radians, radians  degrees  etc.)

Convert between radians and degrees using a “unit 
conversion factor”.

Converting from Degrees to Radian Measure

140°

Converting from Radian Measure to Degrees

Problem types you’ll see: What is length of the subtended arc?

𝜃 = 110

You cannot use:

Why not?

This formula is a re-arrangement of 
the definition of radian measure.  
You cannot use degrees with this 
formula.
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Solving “subtended arc” problems: (1) use a proportion OR 
(2) convert the angle measure to radians and use the formula.

𝑠 =
5 ∗ 3

4
𝜋

We want our answers in
reduced fraction form, with 
(Pi) π in the answer.

The area of a Sector, is a fraction of the area of a circle.

r

Write a proportion.

Exact dimension  Exact answer
leave the “pi” symbol in your answer

𝜃 ∘
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r = 1

30° “count around” the circle by 
adding 30 (π/6) to each angle
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60°

180

“count around” the circle by 
adding 60 (π/3) to each angle
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r = 1

45° “count around” the circle by 
adding 45 (π/4) to each angle

360180

270

90

r = 1

90° “count around” the circle by 
adding 90 (π/2) to each angle


