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	4.1  Classifying Triangles


[image: ]
Learning Goal: Students will classify triangles by their angle measures and side lengths and use the classification to find angle measures and side lengths.
[bookmark: _GoBack]Triangles can be classified in two ways: 
By:				or by					.

	, , and  are the sides of  Δ ABC. 	 A, B, C are the triangle's vertices.

	Triangle Classification:  By Angle Measure

	Acute Triangle
[image: ]





3 Acute Angles
	Equiangular Triangle
[image: ]





3 Congruent Acute Angles
	Right Triangle
[image: ]





One Right Angle
	[image: ]Obtuse Triangle






One Obtuse Angle

	[image: ]





Example 1A:  Classify Δ BDC by its angle measures.
				

Example 1B:  Classify  Δ ABD by its angle measures.
				

Example 1C:  Classify Δ ADC by its angle measures.
__________________________
	[image: ]







Example 1D:  Classify Δ FHG by its angle measures.   
__________________________

[image: ][image: ][image: ]Example 1E: Classify Δ EFH by its angle measures. 
__________________________
Example 1F: Classify Δ EHG by its angle measure. 
__________________________

	Triangle Classification:  By Side Lengths

	[image: ]Equilateral Triangle





3 Congruent Sides
	[image: ]Isosceles Triangle





At least 2 congruent sides
	[image: ]Scalene Triangle





No congruent sides

	REMEMBER: You cannot assume segments are congruent based on appearance. They must be marked as congruent.




	[image: ]Classify Δ EHF by its side lengths
________________________

Classify ΔEHG by its side lengths.
________________________

Classify Δ FHG by its side lengths.
________________________

	[image: ]Classify Δ ACD by its side lengths.
________________________

Classify Δ ABC by its side lengths.
________________________

 Classify Δ ABD by its side length.
_________________________




Describe a Δ classified by angles to a partner and have them draw it on their paper.  Have your partner describe a Δ classified by side lengths and draw it on your paper.  Copy each example so you have one of each type on your notes.

	Partner
	Mine



[image: ]Example 3:  Find the side lengths of Δ JKL.




What side length can you change to make this an equilateral triangle?
____________________________________________________________________________________
Example 4 Explain in words your plan to solve, then find the side lengths of equilateral Δ FGH.
[image: ]_____________________________________________________
_____________________________________________________
_____________________________________________________




Example 5: A steel mill produces roof supports by welding pieces of steel beams into equilateral triangles.  Each side of the triangle is 18 feet long. How many triangles can be formed from 420 feet of steel beam?




HW: P 219: 3-19, 23-28
Homework: WorkSHeet

	4.2  Angle Relationships in Triangles 



[image: ]Learning Goal: Students will find the measures of interior and exterior angles of triangles and apply theorems about the interior and exterior angles of triangles.
Fun with Patty Paper
1. Draw a large scalene acute triangle on a patty paper. Label the angles A, B, C
2. On another patty paper, draw or fold a line and draw a point on the line. 
3. Place the point over vertex A and line up one of the rays of the angle with the line. 
4. Trace angle A onto the second patty paper.
5.  Now trace angles B and C so that angles B shares one side with angle A and one with angle C. 
What do you notice: _________________________________________________________________________
[image: ]

[image: ]An 					is a line that is added to a figure to aid in a proof.
Why might an auxiliary line help in a figure? ___________________________________________________
What does it create?_________________________________________________
Example 1: After an accident, the positions of cars are measured by law enforcement to investigate the collision. Use the diagram drawn from the information collected to find mXYZ and mYWZ

[image: ]




A _________________________________is a theorem whose proof follows directly from another theorem. Here are two corollaries to the Triangle Sum Theorem.
[image: ]
Example 2: Finding Angle Measures in Right Triangles.
Pair Share
	Partner #2 Work
	Partner #1 Work

	One of the acute angles in a right triangle measures 40°. What is the measure of the other acute angle?



	One of the acute angles in a right triangle measures 50°.  What is the measure of the other acute angle?




	One of the acute angles in a right triangle measures 2x°. What is the measure of the other acute angle?



Hint: Let the acute angles be A and B, with mA = 2x°. 
	One of the acute angles in a right triangle measures 3x°. What is the measure of the other acute angle?



Hint: Let the acute angles be A and B, with mA = 3x°.

	The measure of one of the acute angles in a right triangle is 63.7°. What is the measure of the other acute angle?



	The measure of one of the acute angles in a right triangle is 27.8°. What is the measure of the other acute angle?






The ______________ is the set of all points inside the figure. The ____________is the set of all points outside the figure. 
[image: ]
An ______________ is formed by two sides of a triangle. An ___________is formed by one side of the triangle and extension of an adjacent side.

Each exterior angle has two remote interior angles. A _______________is an interior angle that is not adjacent to the exterior angle.

With a partner discuss methods to help remember the different angles.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

[image: ]
	Example #3: Draw a triangle with Angles labels I through 4. 






A. If  m<1= 30 and m<2 =70 find the m<4?  __________


B. If  m<1= 20 and m<4 =110 find the m<2?  __________


C. If  m<1= 45 and m<2 = 75 and m<4 = 2x find x?  __________

Pair Share
	Partner #1 Work
	Partner #2 Work

	A. Find mB: __________________
[image: ]
	Find mACD________________[image: ]


[image: ]
[image: ]
Example 4: Applying the Third Angles Theorem
A. Find mK and mJ._____________







[image: ]
B.  Find the given Values Below:
Find X __________
mP  __________ 
mT.___________











Compare Ex. 3 and Ex. 4.  How can you tell the difference between the two types of problems? 
____________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Practice: P 228, 4-24, 29-32
Homework: Worksheet

	4.3  Congruent Triangles



Learning Goal: Students will use properties of congruent triangles and prove triangles congruent by using the definition of congruence.
Rigid motion
[image: ]
Determine if the figures are congruent:
Triangle ABC
A(-4,4) B(-4,2) C(0,2)

Triangle DEF
D(-3,0) E(-3,-4) F(5,-4)

Can you use a rigid motion to show the triangles are congruent
___________________________________________________
___________________________________________________
___________________________________________________
___________________________________________________


[image: ]
Determine if the figures are congruent by using a rigid motion.

Triangle DEF
D(-1,-4) E(-4,-4) F(-4,0)

Triangle ABC
A(1,-4) B(4,-4) C(0,4)

What rigid motion did you use?
_________________________________________________
_________________________________________________

How do you know the triangles are congruent?
_____________________________________________________
_____________________________________________________
_____________________________________________________



[image: ]
	Note:   	ΔABC   ΔDEF     is called a 					

	What does “consecutive” angles mean? 								

	In polygon PQRS name 2 consecutive vertices. 		  &  		

To name a polygon, write the vertices in						. For example, you can name polygon PQRS as QRSP or SRQP, but not as PRQS.  
In a congruence statement, the order of the vertices indicates the				.

	When you write a statement such as ABC  DEF, you are also stating which parts are congruent.



Example 1A:	Given: ∆PQR  ∆STW
		Identify all pairs of corresponding congruent parts.

P  ______	Q  ______ 	R  ______	  ______	  ______	  ______


Example 1B:  If polygon LMNP  polygon EFGH,  identify all pairs of corresponding congruent parts.
	L  			M  			N  			P  		

	  			  			  			  		


Example 2
	Given: ∆ABC  ∆DBC.  Find the value of x.[image: ]









Find mDBC.







	[image: ]Given: ∆ABC  ∆DEF
Find the value of x.


Find mF.













[image: ]
Example 4: Proving Triangles Congruent
Given: YWX and YWZ are right angles.  
 bisects XYZ. W is the midpoint of .      
Show: ∆XYW  ∆ZYW
[image: ]


[image: ]Example 4:	Given:	 bisects .    
		 bisects .    
		  , A  D   
		Prove:	∆ABC  ∆DEC   	















Example #5:
[image: ]











Practice p234, 2-20, 13-16, 23-25, 29
Homework: Worksheet

	4.4  Triangle Congruence: SSS and SAS



[image: ]Learning Goal: Students will apply SSS and SAS to construct triangles, solve problems, and prove triangles congruent.
Fun with Patty Paper


	1. Construct a large Scalene Triangle on your patty paper.






	[image: ]

	2. Copy the three sides separately onto another patty paper and mark a dot at each endpoint. Cut the patty paper into three strips with one side on each strip. 






	[image: ]

	3. Arrange the three segments into a triangle by placing one endpoint on top of the other.






	[image: ]

	4. With a third patty paper, trace the triangle formed.  Compare the new triangle with the original triangle. Are the triangles congruent? 





	[image: ]

	5. Try rearranging the three segment  into another triangle. Can you create a triangle that is not congruent toi the original triangle? _________




	If three sides of a triangle are congruent to three sides of another triangle then _____________________________
_______________________________________________
_______________________________________________





[image: ]
[image: ]Example 1:		Use SSS to explain why ∆ABC  ∆DBC.

	S
	
	

	S
	
	

	S
	
	

	
	
	



Example 2:		Use SSS to explain why   ∆ABC  ∆CDA.
[image: ]
	S
	
	

	S
	
	

	S
	
	

	
	
	




[image: ]








An 					is an angle formed by two adjacent sides of a polygon.

		is the included angle between sides 		and 		. 

[image: ]
		CAUTION………
		The letters SAS are written in that order because the congruent 
		angles must be between pairs of congruent corresponding sides.
[image: ]Example 3:	The diagram shows part of the support structure for a tower. Use SAS to explain why ∆XYZ  ∆VWZ.

	S
	
	

	A
	
	

	S
	
	

	
	
	



Example 4:		Use SAS to explain why ∆ABC  ∆DBC.
[image: ]
	S
	
	

	A
	
	

	S
	
	

	
	
	




Example 5: Verifying Triangle Congruence
		Show that the triangles are congruent for the given value of the variable.
[image: ]		∆MNO  ∆PQR, when x = 5.



	
	
	

	
	
	

	
	
	

	
	
	





Example 6:	Show that the triangles are congruent for the given value of the variable.
[image: ]		∆STU  ∆VWX, when y = 4.


	
	
	

	
	
	

	
	
	

	
	
	



[image: ]Example 7: Proving Triangles Congruent
	Given: BC ║ AD,   
	Prove: ∆ABD  ∆CDB

	
	
	

	
	
	

	
	
	

	
	
	



[image: ]Example 8:		Given:  bisects RQS.   
				Prove: ∆RQP  ∆SQP

	
	
	

	
	
	

	
	
	

	
	
	




HW: p 246, 8-18, 21, 24  
Homework: Worksheet


	4.5  Triangle Congruence: ASA, AAS, and HL



Learning Goals:  Students will apply ASA, AAS, and HL to construct triangles, solve problems, and prove triangles congruent.
An 						is the common side of two consecutive angles in a polygon.  
[image: ]
[image: ]

Example 1: Applying ASA Congruence
	Determine if you can use ASA to prove the triangles congruent. Explain.
[image: ]	


	A
	
	

	S
	
	

	A
	
	

	
	
	



Example 2:
	Determine if you can use ASA to prove NKL  LMN. Explain.[image: ]

	A
	
	

	S
	
	

	A
	
	

	
	
	






[image: ]
[image: ]Example 3: 	Use AAS to prove the triangles congruent.
		Given: X  V, YZW  YWZ, XY  VY
		Prove:  XYZ  VYW

	A
	
	

	A
	
	

	S
	
	

	
	
	



[image: ]Example 4:	Use AAS to prove the triangles congruent
		Given:     bisects KLM, K  M
		Prove: JKL  JML

	A
	
	

	A
	
	

	S
	
	

	
	
	









[image: ]

Determine if you can use the HL Congruence Theorem to prove the triangles congruent. 
If not, tell what else you need to know.
[image: ]
	Example 4: Applying HL Congruence

	H
	
	

	L
	
	

	
	
	



[image: ]	Example 5:

	H
	
	

	L
	
	

	
	
	



[image: ]

	H
	
	

	L
	
	

	
	
	







Practice: p 257, 11-17, 22, 23 
Homework: Worksheet


	4.6  Triangle Congruence: CPCTC



Learning Goal:  Students will use CPCTC to prove parts of triangles are congruent.

CPCTC is an abbreviation for the phrase “			  		of 			  		are			.”  It can be used as a justification in a proof 			 you have proven two triangles congruent. SSS, SAS, ASA, AAS, and HL use 					to prove triangles congruent. CPCTC uses 						to prove corresponding parts congruent.
[image: ]
Example 1: Engineering Application
[image: ]	A and B are on the edges of a ravine. What is AB?      
	
The two triangles are 				 by 		.
The third side pair is 				 by 		.
So  = 		.
Example 2:
[image: ]A landscape architect sets up the triangles shown in the figure to find the distance JK across a pond. What is JK?    

The two triangles are 			 by 		.
The third side pair is 			 by 		.
So JK = 		.

Example 3: Proving Corresponding Parts Congruent 
[image: ]	Given: bisects ,   .       
	Prove: XYW  ZYW       


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





Example 5:  
[image: ]	Given:    bisects QPS and QRS.       
	Prove:            
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



	HELPFUL HINT…..
Work backward when planning a proof. To show that ED || GF, look for a pair of angles that are congruent.  
Then look for triangles that contain these angles.



Example 6: Using CPCTC in a Proof 
	Given: NO || MP, N  P       
[image: ]	Prove: MN || OP       
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





[image: ]Given: J is the midpoint of KM and NL.
Prove: KL || MN       

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	







HW: Worksheet  


	4.8 Isosceles and Equilateral Triangles



Learning Goal: Students will use theorems and properties about isosceles and equilateral triangles.
Recall that an isosceles triangle has at least two congruent sides. The congruent sides are called the LEGS.  The VERTEX ANGLE is the angle formed by the legs. The side opposite the vertex angle is called the BASE, and the BASE ANGLES are the two angles that have the base as a side.
[image: ]
Redraw the picture with the vertex angle at the top.
3 is the vertex angle.
1 and 2 are the base angles.





[image: ]


What is the difference? ____________________________________________________________________________
________________________________________________________________________________________________



When will each be used? ___________________________________________________________________________
________________________________________________________________________________________________



Example 1: 
[image: ]The length of YX is 20 feet.  Explain why the length of YZ is the same.






[image: ]Example 2:
A:	Find mF.




[image: ]B:	Find mG.





	Partner #1 Work
	Partner #2 Work

	[image: ]Find mH.
	[image: ]Find mN.






[image: ][image: ][image: ]
Example 2:: Using Properties of Equilateral Triangles
	A:	Find the value of x. ∆LKM is equilateral.




[image: ]	B:	Find the value of y. ∆NPO is equiangular.




[image: ]C:	Find the value of JL.  ∆JKL is equiangular.






If a triangle is equiangular how do you find the measures of its angles?  ____________________________________________________________________________________________________________________________________________________________________________________________________
Practice: P277 12-20, 28, 29
Homework: Worksheet
Geometry 2014-2015			Remind Text: @78a254 to 810.294.8092		Mr. K. and Mr. R.
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