
We will be able to prove triangles 
congruent and explore isosceles and 
equilateral triangles 

* 



* 

* Objective – Given a triangle, we want to 
classify triangles by sides and angles.  



* Definition - a triangle is a polygon with 
________ sides. A triangle with vertices 
A, B, and C is called �ΔABC�. 



* Classifying triangles by sides -  

 
           ____________       ___________       _____________ 



* Classifying triangles by angles 

_____________ _____________ _____________ _____________ 



* Example 1) Classify each triangle by its 
sides and angles. 

c) 
b) 

a) 
102.5° 



* Example 2) Classify each triangle using the 
diagram below. 

(a) ΔBCD 
(b) ΔDFB 
(c) ΔABF 
(d) ΔDBE (challenge) 

A 

B 

C 

D 
E 

F 

30° 

110° 

30° 



* Objective – We want to explore angles in 
triangles, and the Angle Sum Theorem. 



4.2	Activity	-		
1.	Cut	out	a	triangle,	label	the	
angles	�1�,	�2�,	and	�3�.	
	
2.	Tear	off	each	corner	
	
3.	Put	all	corners	together.	What	
do	you	notice?	



* Thm #1 - Triangle Sum Theorem – The 
_________ of the measures of the 
interior ___________ of a triangle add 
up to _________˚. 

C

B

A



* Thm #2 - Exterior Angle Thm - The measure of 
an ______________ angle of a triangle is equal 
to the ___________ of the two opposite interior 
angles.  

1 

C 

B 

A 2 

3 



* Example 1) Find the value of x. 

K 

J 

L 
M 

45˚ 140° 

x˚ 



* Example 2b) Find m�JKM 

K 

J 

L 
M 

70˚ (2x-6)˚ x˚ 



* Example 3) (more difficult) Find the 
measure of �1 in the diagram. 

K 

J 

L ½ x + 20° (3x - 5)˚ 

80˚ 

1 



* Example 4) (no picture) Find the 
measure of each interior angle of ΔABC, 
where m�A = x°, m�B = 2x°, and m�C 
= 3x°. 



* Example 5) Find the measures of the 
acute angles in the right triangle shown. 

(x - 6)˚ 

2x° 



* Exit Problem) Find the value of x, then 
classify the triangle. 

30˚ 

x˚ 



* Objective: We identified congruent 
angles and sides, and now we will 
identify congruent figures. 



* Definition - Two figures are congruent figures if 
all matching ____________ and all matching 
_____________ are congruent. 

*order of the letters matters!! _______________ 

D C 

B 

F 

E 

A 



* Remark - by definition, congruent 
triangles have corresponding parts. We 
can use this in our proofs, by saying 
�corresponding parts of congruent 
triangles are congruent� 



* Example 1) Use properties of congruence: In 
the diagram, DEFG � SPQR. Find the value 
of x and y. 

G F 

E 
D 

102˚ 
6ft 

68˚ 84˚ 
10 ft 

R Q 

P S 

(4y+x)˚ 
(1/2 x - 4) ft 



* Thm #3 - Third Angles Thm - If two 
angles of one triangle are __________ to 
two angles of another triangle, then the 
third angles are also _____________. 

C 

B 

A 

F 

E 

D 



* Example 2 - Find the measure of �C 

C 

B 

A 
F 

E 

D 

90° 

42° 



* Example 2b) Use Third Angles Thm: Find 
the m�BDC. 

N 

C 

A B 

D 
30˚ 

45˚ 



* Example 3) Prove triangles are congruent. 

D

C
B

A
Given: AD � CB, DC � BA, 
�ACD � �CAB,  
�CAD � �ACB 
Prove: ∆ACD � ∆CAB 



* Example 4) In the diagram, what is 
m�DCN? 

C 
75° 

68° 

D 

N R 

S 



* Thm #4 - Properties of Congruent Triangles 
 Reflexive Property -  

Symmetric Property -  

Transitive Property -  

C 

B 

A 

L 

K 

J 

F 

E 

D 



* Exit Problem) Suppose ∆ABC � ∆EFD, 
∆EFD � ∆GIH, m�A = 80˚, and m�F = 80˚. 
What is m�H? 

C) 90˚ 

B) 70˚ 

A) 20˚ 

D) Cannot be 
determined 



* Objective - Now that we have seen 
congruent triangles, we want to prove 
triangles are congruent (using a two-
column proof) 



* Postulate #1- ______-______-______ 
Congruence - If three _________ of one 
triangle are __________ to three ________ of a 
second triangle, then the triangles are 
__________. 

T C 

B 

R 

S 

A 



* Example 1) Write a proof: 
Given: KL � NL, KM � NM 
Prove: ∆KLM � ∆NLM 

K 
N 

L 

M 



* Example 1b) Write a proof: 
Given:  E is the midpoint of AC, 
AB � CB 

Prove: ∆ABE � ∆CBE 

B 

A C E 



* Example 1c) Proof 
* Given: AB � BD, AC � DC.  
* Prove: ΔABC � ΔDBC A B D 

C 
Statements Reasons 

Given 

Given 

Reflexive Prop. 

SSS 



* Postulate #2 - _____-_______-______ 
Congruence Postulate - If two _______ and an in 
between _______ are congruent to two sides and 
the middle angle of a second triangle, then the 
triangles are ____________. 

W T 

S 

U 

V 

R 



If we have two sides and an angle not included, 
then we can form two different triangles. 

CC

B B

A A



* Remark- Hypotenuse-Leg Congruence - 
If the ______________ and a _______ of 
two right triangles are ___________ , 
then the triangles are congruent. 

C B 

D 

E 

A 

F 



* Example 2) Application: When do we need 
all triangles to be congruent?



* Example 2a) Name the included (or “in-
between”) angle formed by YW and XY. 

W

Z Y

X



* Example 2b) Prove. 

A 

C 

D 

B 
Prove: ∆ABD � ∆CDB 

Given: BC � DA, BC || AD 



* Example 2c) Proof 
* Given: JK � LK, KM ⟂ JL.  
* Prove: JM � LM 

Statements Reasons 

Given, Given 

Def. of Perpendicular lines 

Reflexive Property 

HL 

CPCTC 

J

K

LM



* Example 5) Prove. 
Given: WY � XZ, WZ � ZY, XY � 
ZY 
Prove: ∆WYZ � ∆XZY 

Z Y

XW



* Example 6) Application - Building a 
House - How can we be sure that the 
roof trusses in the picture are the same? 

4x 

2x + 20 



* Example 7) ΔJKL has vertices J(-5, 4), K(-3, -2) 
and L(-5, -2). ΔRST has vertices R(0, 3), S(6, 1) 
and T(6, 3). Graph the triangles in the same 
coordinate plane and tell whether they are 
congruent (Hint: you may need the Distance 
Formula). 



* Exit Question) Decide whether the congruence 
statement is true. Explain. 

P 

R Q T 

S 
∆QTP � ∆RST 



* Objective - We will prove triangles 
congruent by ASA and AAS, for a total of 
five ways to prove triangles congruent. 



* Postulate #3 - ______-______-_______ 
Congruence - If two angles and the ________ 
side are _____________, then the triangles are 
______________. 

F C 

B 

D 

E 

A 



* Theorem #5 - ________-________-_______ 
Congruence - If two angles and a non-included 
side are __________ , then the triangles are 
___________. 

C 

B 

D 

E 

A F 



* Example 1) Write a two-column proof. 
* Given: LP = PN, �M = �O 
* Prove: ΔNLM = ΔNPO 

L M 

N 

O P 



* Example 2) Write a two-column proof. 
* Given: BE bisects �CBD 

*   BE ⟂ CD 
* Prove: ΔCBE � ΔDBE 

EB

D

C



* Example 3) In the diagram, CE ⟂ BD and 
�CAB = �CAD. Prove ΔABE � ΔADE 

A

EB D

C



* Exit Problem) What is m�ACB? 

(4x-3)˚

B

C

A

(2/3 x + 9)˚



* Objective - We will learn theorems about 
equilateral and isosceles triangles 



* Thm #10 - _______ __________ Theorem - If 
two _______ of a triangle are congruent, then 
the _________ _________ are congruent. 

A

B C



* Thm #11 - Converse of Base Angles Thm 
- If base angles are congruent, then the 
opposite sides are congruent. 

A

CB



* Example 1) In ∆DEF, DE � DF. Name two 
congruent angles. 

E F 

D 



* Example 1b) Copy and complete the 
statements 
* (a) If HG � HK, then �____ � �_____ 
* (b) If �KHJ ��KJH, then ____ � _____ 

G
K J

H



* Corollary #10.1 - If a triangle is ____________, 
then it is _____________. 

* Corollary #11.1 – (the converse) If a triangle is 
_____________, then it is ___________. 

A 

C B 



* Example 2) Find the measures of �P, 
�Q, and �R.  

P 

R 

Q 



* Example 3) (Algebra) Find the values of 
x and y in the diagram. 

K 

M 

L 

N 

2y 

4 

x + ¾  



* Example 4) (Algebra) Find the values of 
x and y in the diagram. 

3y°

(4/3 x)°



* Example 5) Find the perimeter of the triangle. 

(1/3 x + 12) in (3x - 4) in 

(1/2 x + 9) in 



* Exit Problem) Find the value of x. 

E 

F D 

5 5 

5 

3x˚ 



* Objective - We determined whether two 
triangles are congruent (using proofs). 
Now, we want to create congruent 
triangles using transformations 



* Definition – A _____________ is an operation 
that moves or changes a geometric figure in some 
way to produce a new figure, called the 
___________. 

ABC PQR 

__________ 
(new figure) 

Original figure 



 
 
* Translation - moves every point of a figure the 
same _________ in the same _________. 



* Reflection - Uses a �line of reflection� to 
create a ________ ________of the original 
figure. 

 
* Think about the �line of reflection� and how 
the coordinates change.  



* Example 1) Reflect Triangle ABC across the x-
axis. 

A 

B 

C 



* Example 2) Reflect Triangle ABC across the y-
axis. 

F 

E 

D 



* Rotation - Turns a figure about a fixed point, 
called the �_______ ___ _______�. 

 
* In this case, the center of rotation is the Origin: 
(0,0) 



* Remark - Each transformation can be 
performed using the coordinate points of 
each vertex. 

Coordinate Notation: (x, y) � (ax + b, ay + b) 



* Example 3) Triangle ABC has vertices A(-4,3) 
* B(-2,4), C(-1,1). Sketch ΔABC and and its image 
ΔDEF after the translation  
* (x,y) � (x+5, y - 2) 



* Example 4) Woodwork - You are drawing 
a pattern for a wooden sign. Use a 
reflection in the x-axis to draw the other 
half of the pattern. 



* Example 5) Graph AB and CD. Tell Whether CD 
is a �rotation� of AB about the origin. 
* AB: A(-3,1), B(-1,3) 
* CD: C(1,3), D(3,1) 



* Example 6) Rotate the triangle 90° clockwise 
about the origin (Hint: physically turn your paper 
90°). 



* Example 7) Rotate the triangle 270° counter-
clockwise about the origin. 



* Example 8) Rotate the triangle 180° about the 
origin. 



* 4.7 Activity – Transformations. 
(1) Students will be placed into groups. Each 
column of seating will be a group. 
(2) Each student will be given a specific 
transformation (either a translation, reflection, or 
rotation). 
(3) The first student in each group will be given a 
figure. He/she must perform their transformation, 
then hand the new image to the next person in 
the group, until all members have completed. 
(4) The fastest group with the correct answer wins 



* Exit Problem) Find the value of x. 

E 

F D 

24in 
(6x + 12)in 



* Objective - We have seen rotations as a 
transformation, and rotated figures at 
90°, 180°, and 270°. But what if we rotate 
a figure at a different angle...say 72°? 



* ***Everyone needs a graphing calculator or a 
calculator that can evaluate the Trigonometric 
Functions �Sine�, �Cosine�, and �Tangent� 

* ***Find the �Sin�,�Cos�, and �Tangent� 
buttons. Make sure the calculator is in  
* Degree Mode. Evaluate the following: 

* (a) Sin 30 
* (b) Cos 30 
* (c) Sin 60 
* (d) Cos 60 



* Example (Challenge): Rotate the figure 
clockwise 72° about the origin. 

We will skip this question for now, and attempt to 
develop skills in order to solve it.



* Definition: Two Polar Coordinates (x, y) can be 
written in terms of a radius r and an angle θ. 
Specifically, 

* x = r(cos θ) 
* y = r(sin θ) 

* where r = radius from 
* the origin. Note that the equation for r is the 
Pythagorean theorem: 

θ 

r 



* Example 1: Find the coordinates (x, y) of the point 
shown below. 

2 

45° 



* Example 2: Find the coordinates (x, y) of the 
point shown below. 

4 
30° 



* Remark - Given the coordinates of a 
point, we can also find the radius and 
angle. However, we need the functions 
called Sine Inverse and Cosine Inverse. 



* Example 3 - find the Sin�¹ and Cos�¹ functions in 
the calculator. Evaluate the following: 

* (a) Sin�¹(2/2) 
* (b) Sin�¹(1/√2) 
* (c) Sin�¹(1/√3) 
* (d) Cos�¹(3/3) 
* (e) Cos�¹(2/√3) 
* (f) Cos�¹(1/√2) 
* (g) Cos�¹(1/2) 



* Example 4: Find the radius and angle of the 
coordinate point. 



* Exit Problem) (Day #1) Find the radius 
and angle of the coordinate point (4, -5) 



* Example 5: Find the radius and angle of 
each coordinate point. 

(-3, -2) 

(-3, 2) 



* Example 6: Rotate the coordinate 45° 
clockwise about the origin. 

(-3, 1) 

18.43° 



* Example 6: Rotate the coordinate 100° clockwise 
about the origin (Note that the central angle will 
not be 145!!) 

(2, 2) 

45° 



* Example (Challenge): Rotate the figure clockwise 
72° about the origin. 



* Exit Question (Day #2): Rotate the coordinate 100° 
clockwise about the origin 

(2, 1) 26.56° 


