
1.6 DESCRIBING PAIRS OF ANGLES      Geometry – Mrs. Portugues Brennan 
 

TAKE OUT    HW5; 1.5; 1, 2, 5-15odd, 23-43odd    
ON LARGE BOARD  23 25 35 37 
GROUP    1       2       3/6     4/5  
_____________________________________________________________________________  
WARM UP 

1. Find the angle measure.         2.  
Then classify the angle. Draw a diagram.   

Use Angle Addition Postulate to write an equation. Then 
solve. 

 

 
 
a.   
b.  
c.  
d.  

 
 
3. Diagram       Use notation and terms to describe the diagram. 

 

 
 
 
 
 

4. Diagram       Use notation and terms to describe the diagram. 
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Bisecting Angles
An angle bisector is a ray that divides an angle 
into two angles that are congruent. In the fi gure,  
!!!⃗ YW  bisects ∠XYZ, so ∠XYW ≅  ∠ZYW.

You can use a compass and straightedge to bisect 
an angle.

 Bisecting an Angle

Construct an angle bisector of ∠A with a compass and straightedge.

SOLUTION

 Using a Bisector to Find Angle Measures

 !!!⃗ QS   bisects ∠PQR, and m∠PQS = 24°. Find m∠PQR.

SOLUTION

Step 1 Draw a diagram.

Step 2 Because  !!!⃗ QS   bisects ∠PQR, 
m∠ PQS =  m∠RQS. So, m∠RQS =  24°. 
Use the Angle Addition Postulate to 
fi nd m∠PQR.

 m∠PQR =  m∠PQS +  m∠RQS Angle Addition Postulate

 =  24° +  24° Substitute angle measures.

 =  48° Add.

 So, m∠PQR =  48°.
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 10. Angle MNP is a straight angle, and  !!!⃗ NQ  bisects ∠MNP. Draw ∠MNP and  !!!⃗ NQ . 
Use arcs to mark the congruent angles in your diagram. Find the angle measures 
of these congruent angles.

Step 1 Step 2 Step 3
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Draw an arc Draw an angle such 
as ∠A, as shown. Place the compass 
at A. Draw an arc that intersects 
both sides of the angle. Label the 
intersections B and C.

Draw arcs Place the compass at C. 
Draw an arc. Then place the compass 
point at B. Using the same radius, 
draw another arc.

Draw a ray Label the intersection 
G. Use a straightedge to draw a ray 
through A and G.

 !!!⃗ AG  bisects ∠A.
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 1. COMPLETE THE SENTENCE Two angles are ___________ angles when they have the same measure.

 2.  WHICH ONE DOESN’T BELONG? Which angle name does not belong with the other three? Explain 
your reasoning.

A

B

C
1

3

2

∠BCA ∠BAC ∠1 ∠CAB

Vocabulary and Core Concept CheckVocabulary and Core Concept Check

In Exercises 3−6, write three names for the angle. 
(See Example 1.)

 3. 
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In Exercises 7 and 8, name three different angles in the 
diagram. (See Example 1.)

 7. 
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In Exercises 9−12, fi nd the angle measure. Then classify 
the angle. (See Example 2.)
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 9. m∠AOC 10. m∠BOD

 11. m∠COD 12. m∠EOD

ERROR ANALYSIS In Exercises 13 and 14, describe and 
correct the error in fi nding the angle measure. Use the 
diagram from Exercises 9−12.

 13. 

 m∠BOC = 30°✗
 14. 

 m∠DOE = 65°✗
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 6. Do any of the numbered angles 
in the fi gure form a linear pair? 
Which angles are vertical angles? 
Explain your reasoning.

 7. The measure of an angle is twice 
the measure of its complement. 
Find the measure of each angle.

 8. Two angles form a linear pair. 
The measure of one angle is 

  1  1 — 2   times the measure of the 
  other angle. Find the measure 

of each angle.

Interpreting a Diagram
There are some things you can conclude from a diagram, and some you 
cannot. For example, here are some things that you can conclude from the 
diagram below.

CA B

D
E

YOU CAN CONCLUDE

• All points shown are coplanar.

• Points A, B, and C are collinear, and B is between A and C.

•  ⃖ ""⃗ AC  ,  """⃗ BD , and  """⃗ BE   intersect at point B.

• ∠DBE and ∠EBC are adjacent angles, and ∠ABC is a straight angle.

• Point E lies in the interior of ∠DBC.

Here are some things you cannot conclude from the diagram above.

YOU CANNOT CONCLUDE

•  — AB   ≅   — BC  .

• ∠DBE ≅  ∠EBC.

• ∠ABD is a right angle.

To make such conclusions, the following information must be given.

CA B

D
E

Concept SummaryConcept Summary

1 2
3

45
6
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1.6 DESCRIBING PAIRS OF ANGLES 
 
ADJACENT ANGLES: 
Angles that share a common vertex and have a common side. 

 
 
COMPLEMENTARY ANGLES:       SUPPLEMENTARY ANGLES 
Angles whose measure adds up to 90 degrees   Angles whose measure adds up to 180 degrees. 
Notice:  They do not have to be adjacent.   Notice:  They do not have to be adjacent. 
 

      
 
 
EXAMPLE 1:  Name a pair of a pair of adjacent angles, complementary angles, and a pair of supplementary angles. 
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1.6 Lesson What You Will LearnWhat You Will Learn
 Identify complementary and supplementary angles.

 Identify linear pairs and vertical angles.

Using Complementary and Supplementary Angles
Pairs of angles can have special relationships. The measurements of the angles or the 
positions of the angles in the pair determine the relationship.

 Identifying Pairs of Angles

In the fi gure, name a pair of 
complementary angles, a pair of 
supplementary angles, and a pair 
of adjacent angles.

SOLUTION

Because 37° +  53° =  90°, ∠BAC and ∠RST are complementary angles.

Because 127° +  53° =  180°, ∠CAD and ∠RST are supplementary angles.

Because ∠BAC and ∠CAD share a common vertex and side, they are adjacent angles.

COMMON ERROR
In Example 1, ∠DAC and 
∠DAB share a common 
vertex and a common 
side. But they also share 
common interior points. 
So, they are not adjacent 
angles.

complementary angles, p. 48
supplementary angles, p. 48
adjacent angles, p. 48
linear pair, p. 50
vertical angles, p. 50

Previous
vertex
sides of an angle
interior of an angle
opposite rays

Core VocabularyCore Vocabullarry

Core Core ConceptConcept
Complementary and Supplementary Angles

3 4
115°

65°

C

D

∠1 and ∠2 ∠A and ∠B ∠3 and ∠4 ∠C and ∠D

complementary angles

Two positive angles whose measures 
have a sum of 90°. Each angle is the 
complement of the other.

supplementary angles

Two positive angles whose measures 
have a sum of 180°. Each angle is the 
supplement of the other.

Adjacent Angles
Complementary angles and supplementary angles can be adjacent angles or 
nonadjacent angles. Adjacent angles are two angles that share a common vertex 
and side, but have no common interior points.

 common vertex

common side

6
5

 

87

 ∠5 and ∠6 are adjacent angles. ∠7 and ∠8 are nonadjacent angles.

TS

RD

A

B

C
37°

127° 53°

1
2

A

B

20°
70°
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FINDING ANGLES MEASURES 
 
EXAMPLE 2 : Write the equations. Then use substitution and solve. 

 

 
 
 
 
PRACTICE 1 
 

 
 

 
 
PRACTICE 2:  A Real-Life Application     Use Angle Addition Postulate to write equation. 
          Then use substitution and solve. 
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 Finding Angle Measures

a. ∠1 is a complement of ∠2, and m∠1 = 62°. Find m∠2.

b. ∠3 is a supplement of ∠4, and m∠4 = 47 °. Find m∠3.

SOLUTION
a. Draw a diagram with complementary adjacent angles 

to illustrate the relationship.

  m∠2 = 90° − m∠1 = 90° − 62° = 28°

b. Draw a diagram with supplementary adjacent angles 
to illustrate the relationship.

  m∠3 = 180° − m∠4 = 180° − 47 ° = 133°
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In Exercises 1 and 2, use the fi gure.

 1. Name a pair of complementary angles, a pair of 
supplementary angles, and a pair of adjacent angles.

 2. Are ∠KGH and ∠LKG adjacent angles? Are 
∠FGK and ∠FGH adjacent angles? Explain.

 3. ∠1 is a complement of ∠2, and m∠2 = 5 °. Find m∠1.

 4. ∠3 is a supplement of ∠4, and m∠3 = 148°. Find m∠4.

 Real-Life Application

When viewed from the side, the frame of a 
ball-return net forms a pair of supplementary 
angles with the ground. Find m∠BCE 
and m∠ECD.

SOLUTION

Step 1 Use the fact that the sum of the measures of supplementary angles is 180°.

m∠BCE + m∠ECD = 180° Write an equation.

 (4x + 8)° + (x + 2)° = 180° Substitute angle measures.

 5 x + 10 = 180 Combine like terms.

x = 34 Solve for x.

Step 2  Evaluate the given expressions when x = 34.

m∠BCE = (4x + 8)° = (4 ∙ 34 + 8)° = 144°

m∠ECD = (x + 2)° = (34 + 2)° = 36°

  So, m∠BCE = 144° and m∠ ECD = 36°.
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 5. ∠LMN and ∠PQR are complementary angles. Find the measures of the angles 
when m∠LMN = (4x − 2)° and m∠PQR = (9x + 1)°.

COMMON ERROR
Do not confuse angle 
names with angle 
measures.  1

2

62°

4 347 °

F HG

K
L

131°41°

49 °

W
b
a
a

S

S

S

B
C

D

EE

(4x + 8)°

(x + 2)°
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m∠BCE + m∠ECD = 180° Write an equation.

 (4x + 8)° + (x + 2)° = 180° Substitute angle measures.

 5 x + 10 = 180 Combine like terms.

x = 34 Solve for x.

Step 2  Evaluate the given expressions when x = 34.

m∠BCE = (4x + 8)° = (4 ∙ 34 + 8)° = 144°

m∠ECD = (x + 2)° = (34 + 2)° = 36°

  So, m∠BCE = 144° and m∠ ECD = 36°.
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 5. ∠LMN and ∠PQR are complementary angles. Find the measures of the angles 
when m∠LMN = (4x − 2)° and m∠PQR = (9x + 1)°.

COMMON ERROR
Do not confuse angle 
names with angle 
measures.  1
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PRACTICE 3       Write an equation.  Then use substitution and solve. 
            

 
 
 
 
 
 
 
 
 
 
_____________________________________________________________________________ 
LINEAR PAIR:         VERTICAL ANGLES 
Angles that make up a straight angle. Angles whose sides from two pairs of opposite rays. 

      
 
PRACTICE 4:  Identify all linear pairs and all pairs of vertical angles in the figure below. 

 
 
 
 
 
 
 
 
 

 
 

 
 

m∠LMN +m∠PQR = 90
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Using Other Angle Pairs

 Identifying Angle Pairs

Identify all the linear pairs and all 
the vertical angles in the fi gure.

SOLUTION

To fi nd vertical angles, look for angles 
formed by intersecting lines.

 ∠1 and ∠5 are vertical angles.

To fi nd linear pairs, look for adjacent angles 
whose noncommon sides are opposite rays.

 ∠1 and ∠4 are a linear pair. ∠4 and ∠5 are also a linear pair.

 Finding Angle Measures in a Linear Pair

Two angles form a linear pair. The measure of one angle is fi ve times the measure 
of the other angle. Find the measure of each angle.

SOLUTION

Step 1 Draw a diagram. Let x° be the measure of one angle. The measure of the 
other angle is 5x°.

x°5x°

Step 2 Use the fact that the angles of a linear pair are supplementary to write 
an equation.

x° + 5x° = 180° Write an equation.

 6x = 180 Combine like terms.

 x = 30 Divide each side by 6.

 The measures of the angles are 30° and 5(30°) = 150°.

Core Core ConceptConcept
Linear Pairs and Vertical Angles
Two adjacent angles are a linear pair 
when their noncommon sides are 
opposite rays. The angles in a linear 
pair are supplementary angles.

noncommon side noncommon side
1 2

common side

∠1 and ∠2 are a linear pair.

  Two angles are vertical angles 
when their sides form two pairs 
of opposite rays.

4
6

5
3

∠3 and ∠6 are vertical angles.

∠4 and ∠5 are vertical angles.

1 2 3
54

COMMON ERROR
In Example 4, one side of 
∠1 and one side of ∠3 
are opposite rays. But the 
angles are not a linear 
pair because they are 
nonadjacent.  
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COMMON ERROR
In Example 4, one side of 
∠1 and one side of ∠3 
are opposite rays. But the 
angles are not a linear 
pair because they are 
nonadjacent.  
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COMMON ERROR
In Example 4, one side of 
∠1 and one side of ∠3 
are opposite rays. But the 
angles are not a linear 
pair because they are 
nonadjacent.  



PRACTICE 5:       Use Angle Addition Postulate to write an equation. Then solve 
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angles are not a linear 
pair because they are 
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are opposite rays. But the 
angles are not a linear 
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 6. Do any of the numbered angles 
in the fi gure form a linear pair? 
Which angles are vertical angles? 
Explain your reasoning.

 7. The measure of an angle is twice 
the measure of its complement. 
Find the measure of each angle.

 8. Two angles form a linear pair. 
The measure of one angle is 

  1  1 — 2   times the measure of the 
  other angle. Find the measure 

of each angle.

Interpreting a Diagram
There are some things you can conclude from a diagram, and some you 
cannot. For example, here are some things that you can conclude from the 
diagram below.

CA B

D
E

YOU CAN CONCLUDE

• All points shown are coplanar.

• Points A, B, and C are collinear, and B is between A and C.

•  ⃖ ""⃗ AC  ,  """⃗ BD , and  """⃗ BE   intersect at point B.

• ∠DBE and ∠EBC are adjacent angles, and ∠ABC is a straight angle.

• Point E lies in the interior of ∠DBC.

Here are some things you cannot conclude from the diagram above.

YOU CANNOT CONCLUDE

•  — AB   ≅   — BC  .

• ∠DBE ≅  ∠EBC.

• ∠ABD is a right angle.

To make such conclusions, the following information must be given.

CA B

D
E

Concept SummaryConcept Summary

1 2
3

45
6
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  44. THOUGHT PROVOKING Sketch an intersection of 
roads. Identify any supplementary, complementary, 
or vertical angles.  

 45. ATTENDING TO PRECISION Use the fi gure. 

X

V

U

T
W

130°

 a. Find m∠UWV, m∠TWU, and m∠TWX.

 b. You write the measures of ∠TWU, ∠TWX, ∠UWV, 
and ∠VWX on separate pieces of paper and place 
the pieces of paper in a box. Then you pick two 
pieces of paper out of the box at random. What is 
the probability that the angle measures you choose 
are supplementary? Explain your reasoning.

 46. HOW DO YOU SEE IT? Tell whether you can 
conclude that each statement is true based on the 
fi gure. Explain your reasoning.

 a.  — CA   ≅  — AF  .

 b. Points C, A, and 
F are collinear. 

 c. ∠CAD ≅ ∠EAF. 

 d.  — BA   ≅  — AE  .

 e.  ⃖ $$⃗ CF ,  ⃖ $$⃗ BE  , and  ⃖ $$⃗ AD  intersect at point A.

f. ∠BAC and ∠CAD are complementary angles.

g. ∠DAE is a right angle.

47.  REASONING ∠KJL and ∠LJM 
are complements, and ∠MJN 
and ∠LJM are complements. 
Can you show that 
∠KJL ≅ ∠MJN? 
Explain your reasoning.

48. MAKING AN ARGUMENT Light from a fl ashlight 
strikes a mirror and is refl ected so that the angle of 
refl ection is congruent to the angle of incidence. Your 
classmate claims that ∠QPR is congruent to ∠TPU 
regardless of the measure of ∠RPS. Is your classmate 
correct? Explain your reasoning.

angle of
incidence

angle of
reflection

S

T

UQ P

R

49. DRAWING CONCLUSIONS Use the fi gure.

y°

B

A
E

DC

a. Write expressions for the measures of ∠BAE, 
∠DAE, and ∠CAB.

b. What do you notice about the measures of vertical 
angles? Explain your reasoning.

50. MATHEMATICAL CONNECTIONS Let m∠1 =  x°, 
m∠2 =  y1°, and m∠3 =  y2°. ∠2 is the complement of 
∠1, and ∠3 is the supplement of ∠1.

 a. Write equations for y1 as a function of x and for 
y2 as a function of x. What is the domain of each 
function? Explain.

 b. Graph each function and describe its range.

 51. MATHEMATICAL CONNECTIONS The sum of the 
measures of two complementary angles is 74° greater 
than the difference of their measures. Find the 
measure of each angle. Explain how you found the 
angle measures.

EAB

F

D
C

J

N

K L

Mx°

Maintaining Mathematical ProficiencyMaintaining Mathematical Proficiency
Determine whether the statement is always, sometimes, or never true. Explain your reasoning. 
(Skills Review Handbook)

 52.  An integer is a whole number. 53.  An integer is an irrational number.

 54.  An irrational number is a real number. 55.  A whole number is negative.

 56. A rational number is an integer. 57. A natural number is an integer.

 58. A whole number is a rational number. 59. An irrational number is negative.

Reviewing what you learned in previous grades and lessons


