2.4 Triangle Congruence
You recently learned that if objects are congruent, then their corresponding parts must also be congruent.  For example: If CDEF, then the following congruence statements will result.
     					A  D	
					B  E
					C  F

These congruence statements arise because these objects are corresponding parts of the triangles. 

Remember: Corresponding Parts of Congruent Triangles are Congruent 


The converse of this idea is also true. If all of the corresponding sides and all the corresponding angles are congruent, then the triangles will be congruent. We can always test to see if this will occur by checking all 6 pairs of corresponding parts. But this is a great deal of work. 

 (
Today’s Goal:
 
Discover a
 quicker 
method
 to determine if triangles will be congruent, besides checking 
all 6 pairs of sides and angles.
)



After completing this packet, Circle any of the methods below that you believe will provide a quicker approach to proving two triangles are congruent.
Angle-Angle-Angle or AAA
Side-Side-Side or SSS
Side-Angle-Side SAS



Part A: Angle-Angle-Angle or AAA
[image: ]Part A Goal: Determine if two triangles must be congruent given that all corresponding angles are congruent.
In other words, if D  C,  O  A, and  G  T, as seen in the diagram, is this enough information to claim that DOGCAT?

 In order to answer the question listed above, use Geogebra. You and your partner will both construct a triangle following the same steps. Your objective is to determine if the triangles you create must be congruent.
Follow the steps listed below to construct a triangle with the angles values of 40, 55 and 85. 
Use the segment tool to make one side of your triangle.
Use the [image: ] Angle with given size tool and construct an angle of 40 from the left endpoint and an angle with 55 from the right endpoint of the segment. After each angle is constructed, use the ray tool to construct the side of the triangle.

Now determine the 3 different lengths of the sides of your triangle and record them below.


Side1 =  ______	Side 2 =   ______	Side 3 = ______



NOW COMPARE YOUR RESULTS WITH SOMEONE SITTING BESIDE YOU. Did they come up with the same information?


Take your triangle and drag one of the vertices.  Are the side lengths invariant, or do they change?




Based on your previous responses, do you believe that D  C,  O  A, and  G  T, is sufficient  information to prove that DOG  CAT?  Explain why or why not. Give examples if necessary.


Part B: Side-Side-Side or SSS
[image: ]Part B Goal: Determine if two triangles must be congruent given that all corresponding sides are congruent.
In other words, if ,  , and  as seen in the diagram, is this enough information to claim that CDEF	

You and your partner will both construct a triangle following the same steps. Your objective is to determine if the triangles you create must be congruent.
Follow the steps listed below to construct a triangle with the side lengths of 3, 4 and 5.
Use the segment with given length tool [image: ]and construct a segment of length 5 units. 
Use the circle with given radius tool [image: ] to construct one circle of radius length 3 from one end point of the segment. Use the tool again to construct a circle of radius 4 from the other endpoint. 
Now use the polygon tool [image: ] to construct the triangle. Finally use the angle measure tool to click on the triangle to determine the measures of each angle.

Record the 3 different measurements of the angles of your triangle.

Angle 1 =  ______	Angle 2 =   ______	Angle 3 = ______

NOW COMPARE YOUR RESULTS WITH SOMEONE SITTING BESIDE YOU. Did they come up with the same information?

Take your triangle and drag one of the vertices.  Is it possible to change your triangle? Are the angle measurements invariant, or do they change?


Based on your previous responses, do you believe that ,  , and   is sufficient  information to prove that CDEF?  Explain why or why not. 


Part C Side-Angle-Side SAS
Part C Goal: Determine if two triangles must be congruent given that 2 sides in one triangle are congruent to 2 sides in the other triangle, and each triangle possesses a matching angle.
In other words: If you are given two separate triangles and were told that each triangle had a side of length 4 and 5, as well as a 45 angle, must the triangles be exactly the same?
Follow the steps listed below to construct a triangle with the side lengths of 5 and 4 that also possesses an angle of measure 45.
Use the segment with given length tool [image: ]and construct a segment of length 5 units. 
Use the Angle with given size tool[image: ] and construct an angle of 45 by first clicking on point B, then A.
Use the ray through two points tool [image: ] and first click on A then B’ in order to form the side of your newly created angle.
Use the circle with given radius tool [image: ] to construct one circle of radius length 4 from point B. The circle should intersect ray AB’ in two locations.
Construct two points at these intersections with the tool [image: ]. These points should have labels of C and D.
Hide all objects on your screen except for points A, B, C, and D.
One partner should use the polygon tool [image: ] to construct ABC. The other partner should construct ABD.
Compare and contrast the two triangles you and your partner have created.


Do you believe that there is sufficient evidence to suggest that if you know 2 segments and 1 angle in a triangle are equal to 2 segments and 1 angle in another triangle, that the triangles must be congruent? 

Imagine that you and your partner had started part C over again, and this time you were instructed to form your triangles so that the 45 was located between the sides of 4 and 5 units. Would your two triangles be congruent? Explain why or why not.


NOW GO BACK TO THE FRONT PAGE AND CIRCLE THE CHOICES YOU BELIEVE TO BE VALID SHORTCUTS
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