
4.1 Apply Triangle Sum Properties 
 

Obj.: Classify triangles and find measures of their angles. 
 

Key Vocabulary 

• Triangle - A triangle is a polygon w it h  three sid es. A t r iang le w it h  ver t ices A, 

B, and  C is called  “t r iang le ABC” o r  “▲ABC.”  
 

Classifying Triangles by Sides 

Scalene Tr iang le                       Isosceles Tr iang le    Equilateral Tr iang le 

 

  

 

No congruen t  sid es          At  least  2 congruen t  sid es                     3 co ngruen t  

sid es 
 

Classifying Triangles by Angles 

Acute Tr iang le          Right Tr iang le         Obtuse Tr iang le      Equiangular 

Tr iang le 

 

 
 

 

3 acut e ang les   1 r igh t  ang le  1 ob t use ang le      3 congruen t  

ang les 
 

• Interior angles - The original angles are t he interior angles. 

• Exterior angles - When  t he sid es o f  a p o lygon  are ext end ed , other ang les 

are f o rm ed .  The ang les t hat  f o r m  linear p air s w it h  t he in t er io r  ang les are 

t he exterior angles. 

• Corollary to a theorem - A corollary to a theorem is a statement t hat  can  b e 

p roved  easily using t he theorem.  
 

Triangle Sum Theorem  

The sum o f  t he m easures o f  t he in t er io r  

angles o f  a t r iang le is 180⁰.      

   m∠ A + m∠ B + m∠ C = 180⁰ 
  

Exterior Angle Theorem 

The m easure o f  an  exterior ang le o f  a t r iang le  

is equal t o  t he sum o f  t he m easures o f  t he 

t w o  nonad jacen t  interior ang les. 

         m∠ 1 = m∠A + m∠ B 

 



Corollary to the Triangle Sum Theorem 

The acute ang les o f  a r igh t  t r iang le ar e 

complementary. 

         m∠A + m∠ B =  90⁰ 

 
EXAMPLE 1 Classify triangles by sides and by angles     
Shuffleboard Classify the triangular shape of the shuffleboard  

scoring are in the diagram by its sides and by measuring its angles. 
Solution 
 
  

 
EXAMPLE 2 Classify a triangle in a coordinate plane 
Classify ▲RST by its sides. Then determine if the triangle  
is a right triangle. 
Solution 
 
 
 
 
 
 

 
 
 
 
 
EXAMPLE 3 Find an angle measure 
ALGEBRA Find m∠DCB. 

Solution 

 
 
 
 

 
 
 
EXAMPLE 4 Find angle measures from a verbal description 
Ramps The front face of the wheelchair ramp shown forms a right triangle. The measure of 
one acute angle in the triangle is eight times themeasure  
of the other. Find the measure of each acute angle. 
Solution 
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4.2 Apply Congruence and Triangles  
 

Obj.:  Identify congruent figures. 
 

Key Vocabulary 

• Congruent figures - In  t w o  congruent figures, all t he parts o f  one f igure are 

congruent t o  t he corresponding parts o f  t he other f igure. 

• Corresponding parts - In  congruen t  p o lygons, t h is m eans t hat  t he 

corresponding sides and  t he corresponding angles are congruent. 
 

  Congruent           Not congruen t  

 

 

 
 

 

                Same size and  shap e                                             Different sizes o r  shap es 

 
CONGRUENCE STATEMENTS  

When  you  w r it e a congruence st at em en t  f o r  t w o   

p o lygons, alw ays list t he co r resp o nd ing   

vertices in  t he sam e order.                            ▲ABC ≅ ▲FED or  ▲BCA ≅ ▲EDF. 

Corresponding angles:  ∠A ≅∠F, ∠B ≅∠E, ∠C ≅ ∠D 

Corresponding sides:  AB ≅FE , BC  ≅ED , AC ≅FD  
 

Third Angles Theorem 
If two angels of one triangle are congruent to  
two angles of another triangle, then the third  

angles are also congruent.             If ∠A ≅∠D and∠B ≅∠E, then ∠C ≅ ∠D 
 

♦♦♦Properties of Congruent Triangles♦♦♦ 

Reflexive Property of Congruent Triangles 

For  any t r iang le ABC, ▲ABC ≅ ▲ABC 

Symmetric Property of Congruent Triangles  

If ▲ABC ≅ ▲DEF , t h en  ▲DEF ≅▲ABC 

Transitive Property of Congruent Triangles 

If ▲ABC ≅ ▲DEF and  ▲DEF ≅ ▲JKL, t hen  ▲ABC ≅ ▲JKL.  
 

EXAMPLE 1 Identify congruent parts  
Write a congruence statement for the triangles. Identify all 
pairs of congruent corresponding parts. 
Solution 
 
 



EXAMPLE 2 Use properties of congruent figures               

In the diagram, QRST  ≅ WXYZ.  

a. Find the value of x.                                 b. Find the value of y. 
Solution 
 
 
 
 
 
 

EXAMPLE 3 Show that figures are congruent 
Maps If you cut the map in half along PR, will the sections  
of the wall be the same size and shape?  Explain. 
Solution 
 
 
 
 
 
 
 
 
 

EXAMPLE 4 Use the Third Angles Theorem 
Find m∠V. 

 
 
 
 

 
EXAMPLE 5 Prove that triangles are congruent Write a proof. 

Given:  FH ≅ JH , FG  ≅ JG , 

       ∠FHG ≅∠JHG, ∠FGH ≅∠JGH 

Prove: ▲FGH ≅ ▲JGH 

Solution 
 
Statements                                        Reasons 
1. 1. 
 
2. 2. 
 
3. 
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4.3 Prove Triangles Congruent by SSS 
 

Obj.:  Use the side lengths to prove triangles are congruent. 
 

Key Vocabulary 

• Congruent figures - In  t w o  congruent figures, all t he parts o f  one f igure are 

congruent t o  t he corresponding parts o f  t he other f igure. 

• Corresponding parts - In  congruen t  p o lygons, t h is m eans t hat  t he 

corresponding sides and  t he corresponding angles are congruent. 
 

Side-Side-Side (SSS) Congruence Postulate 

If  three sid es o f  one t r iang le are congruent t o  t h ree sid es o f  a second 

t r iang le, t hen  t he two t r iang les ar e congruent. 

If   Side AB ≅RS , 

 Side BC  ≅ST , and  

 Side AC ≅TR , 

t hen  ▲ABC ≅ ▲RST. 

 
EXAMPLE 1 Use the SSS Congruence Postulate 
Write a proof.  

GIVEN ♦  FJ ≅HJ , 

        G is the midpoint of FH  

PROVE♦ ▲FGJ ≅ ▲HGJ. 

Statements                                        Reasons 
 
1. 1. 
 
 
2. 2. 
 
3. 3. 
 
4.  4. 
 

 
 
 
 
 
 
 
 
 



 
EXAMPLE 2 Congruence in the coordinate plane               (4.3 cont.) 
Determine whether PQR is congruent to the other triangles 
shown at the right. 
Solution 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
EXAMPLE 3 Solve a real-world problem 
Stability Explain why the table with the diagonal legs is stable, while the one without the 
diagonal legs can collapse. 
Solution  
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4.4 Prove Triangles Congruent by SAS and HL 
 

Obj.:  Use sides and angles to prove congruence. 

 
Key Vocabulary  

• Leg of a right triangle - In  a r igh t  t r iang le, t he sid es adjacent t o   

t he r igh t  angle are called  t he legs. 

• Hypotenuse – The sid e opposite t he right angle is called  t he  

hypotenuse o f  t he r igh t  t r iang le. 

 
Side-Angle-Side (SAS) Congruence Postulate 

If  two sid es and  t he included ang le o f  on e t r iang le ar e congruent t o  t w o  sid es 

and  t he includ ed  ang le o f  a second t r iang le, t hen  t he t w o  t r iang les are 

congruen t .  

If   Side RS ≅UV , 

 Angle ∠R≅∠U, and  

 Side RT ≅UW , 

t hen  ▲RST ≅ ▲UVW. 
  

Hypotenuse-Leg (HL) Congruence Theorem  

If  t he hypotenuse and  a leg o f  a r igh t  t r iang le are  

congruent t o  t he hyp o t enuse and  a leg o f  a second   

right t r iang le, t hen  t he two t r iang les are congruen t . 

              ▲ABC ≅ ▲DEF 

EXAMPLE 1 Use the SAS Congruence Postulate 
Write a proof. 

GIVEN ♦ JN ≅LN ,KN ≅MN   
PROVE ♦▲JKN ≅ ▲LMN  

STATEMENTS       REASONS 
1.        1. 
 
2.        2. 
   
3.        3. 
 

EXAMPLE 2 Use SAS and properties of shapes 
In the diagram, ABCD is a rectangle.  What can you conclude  
about ▲ABC and ▲CDA? 
Solution 

 
 
 



 
 
EXAMPLE 3 Use the Hypotenuse-Leg Congruence Theorem                 (4.4 cont.) 

Write a proof.  

GIVEN ♦ AC ≅EC , 

        AB ⊥BD  

        ED ⊥BD  

        AC  is a bisector of BD   
PROVE ♦▲ABC ≅▲EDC 

Statements       Reasons 
1.      1. 
 
2.      2. 
 
3.      3.  
 
4.      4. 
 
5.      5. 
 
6.      6. 
 
7.      7.  
 
 

EXAMPLE 4 Choose a postulate or theorem  
Gate The entrance to a ranch has a rectangular gate as  

shown in the diagram.  You know that ▲AFC ≅▲EFC.   

What postulate or theorem can you use to conclude  

that ▲ABC ≅▲EDC. 

 Solution 
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4.5 Prove Triangles Congruent by ASA and AAS 
 

Obj.:  Use two more methods to prove congruences. 
 

Key Vocabulary 

• Flow proof - A flow proof uses arrows t o  show  t he flow o f  a log ical ar gum en t . 

Each  reason  is w r it t en  below t h e st at em en t  it  just if ies.  
 
Angle-Side-Angle (ASA) Congruence Postulate 

If  two ang les and  t he includ ed  side o f  one t r iang le are congruent t o  t w o  

ang les and  t he included sid e o f  a second  t r iang le, t h en  t he t w o  triangles ar e 

congruen t . 

If   Angle ∠A  ≅ ∠D,  

 Side AC ≅DF , and  

 Angle ∠C  ≅ ∠F, 

t hen  ▲ABC ≅ ▲DEF. 

 
Angle-Angle-Side (AAS) Congruence Theorem 

If  t w o  angles and  a non-includ ed  side o f  one t r iang le are congruen t  t o  two 

ang les and  t he co r resp ond ing non -includ ed  sid e o f  a second  t r ian g le, t hen  

t he t w o  t r iang les are congruent. 

If   Angle ∠A  ≅ ∠D,  

  Angle ∠C  ≅ ∠F, and  

 Side BC ≅EF ,  

t hen  ▲ABC ≅ ▲DEF. 

 
 
EXAMPLE 1 Identify congruent triangles 
Can the triangles be proven congruent with the information given in the diagram? If so, state 
the postulate or theorem you would use. 
a.                b.                c.  
 
 
 
Solution  

 
 
 
 
 
 
 



EXAMPLE 2 Write a flow proof                 (4.5 cont.) 

In the diagram ∠1  ≅ ∠4 CF  bisects  and ∠ACE.  Write a  

flow proof to show ▲CBF ≅ ▲CDF. 

 Solution 

Given ♦ ∠1  ≅ ∠4 CF  bisects  and ∠ACE.  

Prove ♦▲CBF ≅ ▲CDF 

 
 
 
 
 
 

 
 
 

 
 

EXAMPLE 3 Choose a postulate or theorem 
Games You and a friend are trying to find a flag hidden in the woods.  Your friend is standing 

75 feet away from you.  When facing each other, the angle from you to the flag is 72⁰ and the 

angle from your friend to the flag is 53⁰.  Is there enough information to locate the flag? 

Solution 
 
 
 
 

 
 
 
 

 
 
 
Triangle Congruence Postulates and Theorems 

You have learned  f ive m et hod s f o r  p roving t hat  t r iang les are congruen t . 
        SSS                      SAS    HL (right ▲s only)  ASA    AAS  

 

 

 
 
 
 
 



 

4.5 Cont.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



4.6 Use Congruent Triangles 
 

Obj.:  Use congruent triangles to prove corresponding parts congruent. 
 

Key Vocabulary 

• Corresponding parts – In  congruen t  p o lygons, t h is m eans t hat  t he 

corresponding sides and  t he corresponding angles are congruent. 
 

EXAMPLE 1 Use congruent triangles 
Explain how you can use the given information to prove that the  
triangles are congruent. 

Given ♦ ∠ 1 ≅ ∠ 2, AB ≅DE    

Prove ♦ DC ≅ AC  
Solution 
 
 
 
 
 
 
  
 
 
 

 

EXAMPLE 2 Use congruent triangles for measurement 
Boats Use the following method to find the distance between two docked boats, from 
point A to point B.  

 Place a marker at D so that AB ⊥BD . 

 Find C, the midpoint of BD . 

 Locate the point E so that BD ⊥DE  and A, C, and E  

  are collinear. 

 Explain how this plan allows you to find the distance. 
Solution  
  
 
   
 
 
 
 
 
 
 
 



EXAMPLE 3 Plan a proof involving pairs of triangles             (4.6 cont.) 

Use the given information to write a plan for proof. 

Given ♦ ∠ 1 ≅∠ 2, ∠ 3 ≅∠ 4 

Prove ♦▲ABD ≅ ▲ACD 

Solution 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
EXAMPLE 4 Prove a construction 
Write a proof to verify that the construction for copying an obtuse angle is valid. 
Solution  

 
 
 
 
 
 
 
 
 
 
Statement       Reasons 
 
1.       1. 
 
2.       2. 
 
3.       3.      
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4.7 Use Isosceles and Equilateral Triangles 
 

Obj.:  Use theorems about isosceles and equilateral triangles. 
 

Key Vocabulary 
• Legs - When  an  isosceles t r iang le has exact ly two congruen t   

sides, t hese t w o  sid es are t he legs. 

• Vertex angle - The angle f o rm ed  b y t he legs is t he vertex angle. 

• Base – Th e third sid e is t he base o f  t he isosceles t r iang le. 

• Base angles - Th e two angles adjacent t o  t he base are called   

base angles. 
 

Base Angles Theorem base  ∠ Th.  

If  two sides o f  a t r iang le ar e congr uen t , t hen  t he angles 

op p osit e t hem  ar e congruent. 

If AB  ≅ AC , then ∠ B ≅ ∠ C. 

 

Converse of Base Angles Theorem   conv. base  ∠ Th.  

If  two angles o f  a t r iang le ar e con gr uen t , t hen  t he sides 

op p osit e t hem  ar e congruent. 

If  ∠ B ≅ ∠ C. , t hen  AB  ≅ AC . 
 

Corollary to the Base Angles Theorem 

If  a t r iang le is eq u ilat eral, t hen  it  is equiangular. 
 

Corollary to the Converse of Base Angles Theorem 

If  a t r iang le is eq u iangular , t h en  it  is equilateral. 

 
EXAMPLE 1 Apply the Base Angles Theorem 

In ▲FGH,FH ≅ GH . Name two congruent angles. 
Solution 

 
EXAMPLE 2 Find measures in a triangle 
Find the measures of ∠ R, ∠ S, and ∠ T.  
Solution 
 
 
 
 

 
 
 



EXAMPLE 3 Use isosceles and equilateral triangles               
ALGEBRA Find the values of x and y in the diagram. 
Solution 

 

 

 

 

 
 
 
 
 
 
 
 
 
EXAMPLE 4 Solve a multi-step problem 
Quilting  The pattern at the right is present in a quilt. 

a.  Explain why ▲ADC is equilateral. 
b.  Show that ▲CBA  ≅  ▲ADC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


