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Defining and Naming Angles

An angle is formed by two rays that start at the same point.

Vertex – the starting point for the two rays.

Side – each ray is a side of the angle.

An angle is named in one of two ways:

1. By the name of the vertex point.

2. By the names of three points, where:

a. The first point is a point on one of the rays

b. The second point is the vertex

c. The third point is a point on the other ray

On a plane, the initial side lies on the positive x-axis, and the terminal side is reached by traveling in a counter-clockwise direction. This is known as standard position.

Measuring Angles

The spread between the two sides of an angle is the measure of the angle.

There are three ways to measure the spread:

	Degrees
	We are most familiar with degree measure – the circle is divided into 360 degrees.

	
	

	Radians
	Another way to measure is radians – derived from the word “radius.” One radian is approximately 3.1415926, or π. This number comes from the ratio of the circumference to the diameter:
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If you travel along the circumference of a circle the distance of the radius, the point at which you stop will be an angle of one radian.

	
	

	Gradians
	This measure is no longer taught. It comes from the metric system – a circle is divided into 400 equal degrees, 100 for each quadrant.




Measuring Angles (cont)

If the measure has the degree symbol (˚), then it is degrees.

Degrees can be in decimal form, or in Degree-Minute-Second (DMS) form.

A degree is divided into 60 minutes. A minute is divided into 60 seconds.

To change from DMS to Decimal:

Divide the minutes by 60.

Divide the seconds by 3600.

Add the three parts together.

To change from Decimal to DMS:

Take the whole number part off as the degree part.

Multiply the fractional part by 60 and take the whole number part of the result off as the minute part.

Multiply the remaining fractional part by 60 and take that as the second part.

If the measure does not have the degree symbol (˚), then it is radians.

Radian measure can be in π form or not.

To change from form π, multiply by π.

To change to π form, divide by π.

Converting Between Measures

The relationship between degrees and radians is:
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This is just like dimensional analysis in chemistry.

	To convert:
	Multiply the measure by:

	Degrees to Radians
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	Radians to Degrees
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Types of Angles

By Angle Measure

	Acute
	between 0˚ and 90˚



	Right
	90˚



	Obtuse
	between 90˚ and 180˚



	Straight
	180˚




By Relationship

	Coterminal
	Two angles are coterminal if the terminal sides of both angles are the same.



	Complimentary
	Two angles are complimentary if the sum of the angle measures is 
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	Supplementary
	Two angles are supplementary if the sum of the angle measures is 
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By Adding

	Complimentary
	two angles that add to 90˚



	Supplementary
	two angles that add to 180˚, also called a linear pair.


Applications

Most of the applications using angles require radian measure.

The variables in all the formulas below are:

	s
	the length of the arc

	r
	the length of the radius

	θ
	the angle measure in radians (also called the central angle)

	t
	time


	Arc Length
	When an angle is drawn on a plane with a circle, the two sides intersect the circle to form an arc. The length of the circular arc is given by:
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	Linear Speed
	If you are traveling in circles at a constant rate, your linear speed is the measure of your change in position along the arc over time:
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	Angular Speed
	If you are traveling in circles at a constant rate, your angular speed is the measure of your change in angle over time:
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	Sector
	the portion of the interior of the circle formed by the sides of the angle and the arc. The area of a sector is given by the formula: 
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, where the angle is measured in radians.
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