
Chapter 4 
part 1  

Congruent Triangles 



4.1 Apply Triangle Sum Properties 

Objective: 

Classify triangles and find measures of 
their angles. 

 

Essential Question: How can you find the 
measure of the third angle of a triangle 
if you know the measure of the other 
two angles? 



Triangles are named by the letters at their vertices. 

Triangle  DEF,  written ______, is shown below. 

E 

D 

F 

angle 

vertex 

side 

The sides are: 

The vertices are:  

The angles are:  

Triangles can also be classified by their angles. 

All triangles have at least two _____ angles. 

The third angle is either _____, ______, or _____. 

  EF,  FD,  and  DE. 

D,  E,  and  F. 

E,  F,  and  

D. 



Triangles 

Classified 

by 

Angles 

60° 

80° 

40° 

acute 
triangle 

3rd angle is 
_____ 

obtuse 
triangle 

right 
triangle 

3rd angle is 
______ 

3rd angle is 
____ 

17° 

43° 

120° 

30° 

60° 



Triangles 

Classified 

by 

Sides 

scalene isosceles equilateral 

___ 

sides 

congruent 

__________ 

sides 

congruent 

___ 

sides 

congruent 



leg 

The side opposite the vertex 

angle is called the _____. 

The congruent sides 

are called legs. 
leg 

The angle formed by  

the congruent sides is called the  

___________. 
The two angles 

formed by the 

base and one of 

the congruent 

sides are called 

 ___________. 



Investigation:  

1) On a piece of paper, draw and cut out a large  

triangle. 

2) Number the angles and tear them off. 

3) Place the three angles next to each other to form one  

angle. 

4) Make a conjecture about the sum of the angle  
measures of the triangle. 



 

Triangle 

Angle 

Sum 

Theorem 

The sum of the measures of the angles 

of a triangle is 180. 

z° 

x° 

y° 

x + y + z = 180 



Example: Find  
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1m

1 

35o 65o 



Corollary to a theorem: 

Corollary to the Triangle Sum Theorem: 
The acute angles of a right triangle are  
complementary. 



Example: The tiled staircase shown forms a right  
triangle. The measure of one acute angle in the  
triangle is twice the measure of the other. Find the  
measure of each acute angle. 



Using Exterior Angles of Triangles 
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1 
Exterior  

angle 

2 3 
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Triangle 
Exterior 
Angle 

Theorem 

The measure of each exterior angle 
of a triangle equals the sum of the 
measures of its two remote interior 
angles. 

1 

2 

3 

321  mmm
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Example: Find the measure of angle 1. 

1 

125o 



m JK MFind  
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Question: 

Can a triangle with these  
angle measures exist?  
Explain. 

A 

B 

C D 
85o 80o 



Homework: 
Exercises 4.1 

Concepts: #1 – 30, 40 

Regular: #1 – 37, 42 

Honors: #1-37, 44-47, 50  



4.2 Apply Congruence and Triangles 

Objective: Identify congruent figures. 

 

Essential Question: What are congruent 
figures? 



You will learn to identify                parts of congruent 
polygons, including triangles. 

If a polygon can be translated, rotated, or reflected 
onto another polygon, so that all of the      
correspond, the polygons are _________________. 

The parts of congruent polygons that “match” are called 
__________________. 

The order of the ________ indicates the corresponding parts! 

ΔABC    ΔXYZ 



A 

C B 

F 

E D 

In the figure,  ΔABC    ΔFDE. 

As in a mapping, the order of the 
_______  indicates the 
corresponding parts. 

Congruent Angles Congruent Sides 

A  F 

B  D 

C  E 

AB  FD 

BC  DE 

AC  FE 

These relationships help define the congruent triangles. 



Definition 
of 

Congruent 

Triangles 

If the _________________ of two  
triangles are congruent, then the two  
triangles are congruent. 

If two triangles are _________, then  
the corresponding parts of the two  
triangles are congruent. 



ΔRST    ΔXYZ.     Find the value of  n. 

T 

S 

R 

Z 

X Y 

40° 
(2n + 10)° 

50° 

90° 



DEFG SPQRFind x and y when 



ABG H C D EF

Identify all pairs of congruent corresponding parts  
when                              then find x. 



                        

 

 

 Theorem 4.3 Third Angles Theorem: 

 If two angles of one triangle are congruent 
to two angles of another triangle, then the 
third angles are also congruent.   

  



m BD CFind the  



.ABC D FG H KIn the diagram 
Find x and y 



Properties of Congruent Triangles 

 Theorem Properties of Congruent Triangles: 

              Property of Congruent Triangles:  

    For any triangle ABC,                         .  

 

              Property of Congruent Triangles: 

 If                              , then                            .  

 

                Property of Congruent Triangles: 

 If                                                      , then  

                            .  

 

ABC ABC  

ABC DEF   DEF ABC  

&ABC DEF DEF JKL     

ABC JKL  



Homework: 
Exercises 4.2 

Concepts: #1 – 17, 19 – 21, 23, 25 

Regular: #1-17, 19-21, 23, 25  

Honors: #1-17, 19-21, 23, 29, 31 



4.3 Relate Transformations and 
Congruence 

Objective:  

Use transformations to show congruence. 

 

Essential Question:  

How do you identify a rigid motion in the 
plane? 



Transformations 

 Transformations in the plane more or 

change a figure to produce a new figure. 

 



Rigid Motions 

 A rigid motion (aka isometry) is a 
transformation that preserves length, angle 
measure, and area. 

 

 Examples: translation, reflection, rotation 



How does it work? 

 When you get a new 
jigsaw puzzle, you 
dump all the pieces 
out of the box onto a 
table.   

 



What do you do next? 

 You probably turn the pieces over so that 

they are all face up.   

 You might adjust the angle of the pieces.     

 You might slide a piece across the table. 

 

 Each of these represents a transformation 

of the piece. 



Each of these translations has a 

special name. 

 Flipping the piece over is an example of a 

reflection (or flip). 

 Changing the angle of the piece is an 

example of a rotation (or turn). 

 Moving the piece across the table is an 

example of a translation (or slide). 



Move one figure in a pattern onto another 

QUILTING The quilt shown 
is made using a repeating 
pattern. 

Describe a transformation 
that moves figure A onto 
figure B. 

Explain why figures C and D 
are congruent by using the 
marked angles and sides. 



ANSWER 

Example: Identify the transformation(s) you can 
use to move figure A onto figure B. 



Example: Tell whether a rigid motion can move 
figure A onto figure B. Explain. 

ANSWER 



Homework: 
Exercises 4.3 

Concepts: Practice 4.3 

Regular: #1-17, 20, 27  

Honors: #1-21, 27 



4.4 Prove Triangles Congruent by SSS 

Objective:  

Use the side lengths to prove triangles 
are congruent 

Essential Question:  

How can you use side lengths to prove 
triangles congruent? 



 

SSS 

Postulate 

If three _____ of one triangle are 
congruent to _____ _____________ 
sides of another triangle, then the two 

triangles are congruent. 
 

A 

B 

C 
R 

S 

T 

If   AC   RT   and AB   RS   and BC   ST 

then  ΔABC   ΔRST 



In two triangles, ZY  FE,    XY  DE,  and  XZ  DF. 

Write a congruence statement for the two triangles. 

Z Y F E 

X D 



Decide whether the congruence statement is true. 

Explain your reasoning. 

ACB           CAD 



Decide whether the congruence statement is true. 
Explain your reasoning. 

QPT            RST  



Structural Support 

Explain why the bench with the diagonal support is 
stable, while the one without the support can 
collapse. 



Homework: 
Exercises 4.4 

Concepts:#1 – 10, 13 – 20, 22, 23 
Regular: #1-10, 13-20, 22-24  

Honors: #1-24, 26, 28 



Chapter 4 
Midchapter Test 


