
[bookmark: _Hlk106192733]Section 1.5	Angles and Their Measure 

Objective 1:  Understand Angle Measures 

An angle consists of two different rays with a common endpoint. The rays are the sides of the angle. The common endpoint is the vertex of the angle.







In the angle shown below, point A is the vertex.  The sides are  and . The number 1 is inserted between the rays near the vertex.  This angle can be named , , , or . 
Note that the vertex must be in the middle when naming an angle using three points.
[image: an angle formed by ray A C and ray A B with common vertex A.]
The interior of an angle contains all points between the two sides of the angle.
The exterior of an angle contains all points that are not in the interior of the angle and are not on the angle.

a. How many different angles are in the figure below?  

Name in two other ways.

Why can we not refer to any angle in the diagram as ?
[image: Angle M P Q with ray P N dividing the angle into two unequal angles, labeled angles 1 and 2]


A protractor can be used to measure angles in units called degrees (°).  A circle has 360°. Therefore, 1° is   of the rotation to form a circle.  
[image: a circle is one complete revolution or 360 degrees]

The letter m in front of an angle name indicates we are referring to the measure of the angle.


Postulate:  Protractor Postulate






Suppose we have  as shown and a point C on one side of .  Every ray with endpoint A, for example , can be paired one-to-one with a real number from 0 to 180. The measure of  (in degrees) equals the absolute value of the difference between the real numbers on the protractor for  and for .

[image: a protractor is shown to measure angle C A B.  ray A B aligns with the lower edge at 0 to the right using the lower number.  Ray A C crosses through the curved part of the protractor at 125 on the lower numbering.  Therefore, the measure of angle C A B is the absolute value of the quantity 125 minus 0 or 125 degrees. ]

Note that every protractor has two sets of numbering, both from 0 to 180, on the curved portion.  Be sure to use either the lower numbering for both rays or the upper numbering for both rays. 

Classifying Angles by Measure


An acute angle, measures between 0° and 90°. If angle A is acute, then . 


A right angle measures exactly 90°. If angle B is a right angle, then .
Note that we make a square inside the angle at the vertex to indicate a right angle.


An obtuse angle measures between 90° and 180°. If angle C is an obtuse angle, then .


A straight angle measures exactly 180°. If angle D is a straight angle, then .

[image: A figure illustrating each of the above classifications of angles]


b. 



Use the protractor shown below to find , , , and .  Then classify each angle as acute, right, obtuse, or straight.
[image: A protractor showing many angles each having vertex A.  Ray A B points to the left passing through upper number 0 and lower number 180. Ray A C points to the left passing through upper number 25 and lower number 155. Ray A D points up and passes through 90.  Ray A E points to the right and passes through upper number 110 and lower number 70. Ray A F points to the right and passes through lower number 0 and upper number 180.]


Two angles that have the same measure are called congruent angles. We again use the symbol  for congruent. 

Congruent Angles vs. Equal Angle Measures




If , then . Also, if , then .

We mark congruent angles with exactly the same number of arcs.







In the figure below,  since both are marked with a single arc inside the angles near the vertices.  Therefore, if , then  .  In addition,  since both are marked with two arcs.  Therefore, if , then .

[image: three figures.  angle C with one arc, angle D with one arc, and a pair of intersecting lines forming 4 angles. two nonadjacent angles formed by these intersecting lines are labeled 3 and 4 and each has two arcs]


Objective 2:  Use Algebra and the Angle Addition Postulate to Solve Applications 

Postulate:  Angle Addition Postulate


If P is in the interior of , then  .  
[image: Angle A B C with ray B P in its interior] 

a. 


If , what are and ?

[image: Angle D B A with ray B C in its interior.  the measure of angle D B C is 5 x plus 1 degrees and the measure of angle A B C is 8 x minus 9 degrees]




b. Determine the smaller angle measure of the hands of a clock at 
i.       11:00 
ii. 5:00
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