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vErTical anglEs and adjacEnT anglEs

lesson 1.4

Complementary and supplementary angles are types of special angles. Another pair of special angles 
are vertical angles. Vertical angles are formed by two intersecting lines. They have a common vertex but 
are not adjacent.

1
3

2
4

Two adjacent angles whose non-common sides are opposite rays are a linear pair. In the diagram above, 
there are four sets of linear pairs: ∠1 and ∠3, ∠1 and ∠4, ∠4 and ∠2 and ∠3 and ∠2. Notice each pair of 
these angles together form a straight angle. Each linear pair is supplementary.

step 1: Trace ∠3 above onto a sheet of paper.

step 2: Place the traced ∠3 on top of ∠4. What do you notice?

step 3: Repeat steps 1 and 2 with ∠1 and ∠2. What do you notice?

step 4: Draw two intersecting lines on a piece of paper.  

step 5: Label the angles that are formed using the numbers 5, 6, 7 
             and 8. Identify the vertical angles in your drawing.

step 6: Measure each angle in your drawing with a protractor.

step 7: What can you conclude about the measure of any pair of 
              vertical angles?

ExplorE! ThE vErTical anglE rElaTionship
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Sierra and King used different methods to find the solution to the question below. Look at Sierra’s work and 
King’s work.

Question sierra’s work king’s work
If m∠2 = 36° and  m∠3 = 144°,
what is the measure of ∠4?

4
3

2

Sierra knows that ∠4 and ∠3 are 
supplementary because they are a linear 
pair. She subtracted 144° from 180°.

180° − 144° = 36°
           m∠4 = 36°

King knows that ∠2 and ∠4 are vertical 
angles. They have the same degree 
measure.

   m∠4 = m∠2
m∠4 = 36°

There is often more than one way to arrive at a correct answer. Both Sierra and King answered the question 
correctly but used different methods.

Find the measure of each missing angle.  
a. m∠3           

1
3

4
254°

b. m∠1  
c. m∠4 

a. Vertical angles are congruent.         m∠2 = m∠3  
                                                 54° = m∠3  
 
b. ∠1 and ∠2 are a linear pair.    m∠1  + m∠2  = 180°          
     Substitute 54° for m∠2.        m∠1  + 54°  = 180°  
     Subtract 54° from each side of the equation.     m∠1 = 126° 
 
c. Vertical angles are congruent.        m∠1 = m∠4    
               126° = m∠4  
 

ExamplE 1

solutions
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use the diagram at right.    

(3x + 7)°(x + 30)°
a. solve for x. 
b. Find the measure of each angle.

a. Vertical angles have equal measures.      3x + 7 = x + 30
                −x        −x    
     Subtract x from each side of the equation.      2x + 7 = 30                
     Subtract 7 from each side of the equation.           −7    −7  
                  2x = 23  
     Divide each side of the equation by 2.              2       2       
                    x = 11.5  

b. Write the given expression    (3x + 7)°             (x + 30)°
    for each angle. 
    Substitute the solution for x.  (3(11.5) + 7)°             (11.5 + 30)°
    Multiply.     34.5 + 7      
    Add.    41.5°               41.5°   
           
    The measure of each angle is 41.5°.

Each special angle pair has properties that are important to remember. The sum of complementary angles 
is 90°. The sum of supplementary angles is 180°. Vertical angles are congruent. A linear pair has a sum of 180°.

ExErcisEs

use the diagram at right. determine the measure of each unknown angle.
       
1. If m∠1 = 50°, find the following:   2. If m∠4 = 153°, find the following:
 a. m∠2 = ?         a. m∠1 = ?     
         b. m∠3 = ?                   b. m∠2 = ?
         c. m∠4 = ?             c. m∠3 = ?
            
sketch a diagram to represent each situation. label each diagram. 
       
3. A 30° angle and a 25° angle are adjacent.      4. ∠ABC and ∠CBD are complementary and adjacent.

5. ∠7 and ∠8 are vertical angles.     6. ∠9 and ∠10 are obtuse vertical angles.

7. ∠1 and ∠2 are a linear pair.      8. ∠JKL and ∠LKM are adjacent and form a straight  
      ∠1 is an acute angle.           angle.

ExamplE 2

solutions

1
3

2
4
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identify the angle relationship, then solve for x.         
 
  9. 

(5x + 4)°114°

  10. 

48° 16°

(3x − 2)°
  11. 

(3x + 9)°

(2x − 4)°

12. 

(6x + 4)° (4x − 14)°

  13. 

(x + 11)°
(3x + 7)°

  14. 

6x°

          

      
15. 

(5x − 19)°
(2x + 5)°

119°  16. 
(3x + 10)°

62°

 17. 
(8x + 3)° (7x + 12)°

      
18.  Use the diagram at the right. 

(2x − 1)°

A

C

DB

(4x + 7)° a. Find m∠ABC.
 b. Find m∠CBD.      

19. Jimmy found m∠TXY in the diagram below. His work is at right. There is 
         an error in Jimmy’s reasoning. Explain Jimmy’s error and then find m∠TXY. 

             

(10x − 7)°
(6x + 13)°

U
X

T

W

Y

     

determine which statement is true. explain your reasoning.

20. Adjacent angles are linear pairs. OR Linear pairs are adjacent. 
           
21. Vertical angles are adjacent. OR Vertical angles are formed by intersecting lines.

Jimmy’s work

m∠WXY = m∠TXU
 10x − 7 = 6x + 13

 20 = 4x
 5 = x

m∠WXY = 10(5) − 7 = 43°

m∠WXY + m∠TXY = 90°
43° + m∠TXY = 90°

m∠TXY = 47°
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rEviEw

match the given diagram or information to a description from the word bank. some diagrams or 
information may match more than one description.
 

Acute angle   Obtuse angle  Right angle

Congruent angles  Straight angle Vertical angles

Supplementary angles  Linear pair Complementary angles

22.  50°

 40°

 23.    24. K

I S

     
25. m∠PQR = 110°   26.  

||

   27. 
||||

   
        m∠ABC = 70° 

    
28. 

 142°

 29. 

 50°
 130°

   30. 

P

Q

R    
       

tic-tAc-toe ~ A tr A nsV e rs A l of Angle s

step 1: Use the internet or math textbooks to research what a transversal line 
             is. Draw a diagram showing a transversal and write a definition using 
      your own words.

step 2: Special angle pairs are formed by two parallel lines cut by a transversal. Name at 
             least 4 different special angle pairs that are formed by two parallel lines and a 
     transversal.

step 3: Create a flip book with the special angle pairs you researched and the ones from this block. 
             Include a diagram and definition for each special angle pair.


