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Using Transformations to Prove the Triangle Sum Theorem
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m∠A +m∠B + m∠C =










mÐA+mÐB+mÐC=


1) Using a ruler, extend line segments
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 and 
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2) Trace 
[image: image3.emf]


ΔABC










DABC

 using patty paper and label each angle.
3) Translate 
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 until 
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is adjacent to 
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ÐB

.   Note the location of each vertex and redraw 
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ΔABC










DABC

 in its new position. Be sure to label each angle.

4) Repeat step 3, but this time translating 
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 until 
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is adjacent to 
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ÐC

, starting from the original triangle. 

5) a) You should now have three triangles labeled and one triangle in the middle of the three triangles.  Use the original triangle that you traced on the patty paper to help you figure out what transformation will map onto the unmarked triangle. Label the triangle. 

b) Which type of transformation did you use? __________________   

6) Looking at the bottom most line, angles A, B,  & C are adjacent to each other. Highlight these three adjacent angles. What do you think the sum of the measures of the three angles is? 
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m∠A +m∠B + m∠C =










mÐA+mÐB+mÐC=

_______(
Explain how you know.

· I know that the sum of the three adjacent angles is ______( because ________________
            __________________________________________________________________________.

7) Using the fact that 
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m∠A +m∠B + m∠C =










mÐA+mÐB+mÐC=

_______(, what must be the sum of the interior angles of the original triangle? 
· The sum of the interior angles of the original triangle is ______( because ____________
___________________________________________________________________________.
8) Conjecture: Do you think that you would get the same sum for the interior angles of any triangle? Why or why not?
*Extension Activity: Draw a right triangle in Quadrant III and label each vertex.  Repeat the process above.  What did you discover?
9) You have just informally proved the Triangle Sum Theorem.  Write your own definition for the theorem.  

The Triangle Sum Theorem states that________________________________________________
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m∠A +m∠B + m∠C =










mÐA+mÐB+mÐC=
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Use the Triangle Sum Theorem to find the measure of the missing angle. 
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1) 





2)  
x( = _______






x( = _______

3) 





4)  

x( = _______





x( = _______
Write an equation for #5 and #6 to solve for x and then find each missing angle.


5) 



6) 



Equation ____________________


Equation ________________________
Angle Measures _______, _______, _______
Angle Measures _______, _______, _______

Teacher Directions: Using Transformations to Prove the Triangle Sum Theorem

1) Using a ruler, extend line segments
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2) Trace 
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ΔABC










DABC

 using patty paper and label each angle. See Diagram
3) Translate 
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 until 
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is adjacent to 
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ÐB

.   Note the location of each vertex and redraw 
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ΔABC










DABC

 in its new position. Be sure to label each angle. See Diagram
4) Repeat step 3, but this time translating 
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DABC

 along 
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 until 
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is adjacent to 
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, starting from the original triangle. See Diagram
5) a) You should now have three triangles labeled and one triangle in the middle of the three triangles.  Use the original triangle that you traced on the patty paper to help you figure out what transformation will map onto the unmarked triangle. Label the triangle. 

b) Which type of transformation did you use? Rotate 180( and translate up, along [image: image27.emf]
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.
6) Looking at the bottom most line, angles A, B,  & C are adjacent to each other.  Highlight these three adjacent angles. What do you think the sum of the measures of the three angles is? 
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m∠A +m∠B + m∠C =










mÐA+mÐB+mÐC=

180 (
Explain how you know.

· I know that the sum of the three adjacent angles is 180 ( because a straight line/straight angle measures 180(. 
7) Using the fact that 
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m∠A +m∠B + m∠C =










mÐA+mÐB+mÐC=

180(, what must be the sum of the interior angles of the original triangle? 

· The sum of the interior angles of the original triangle is 180 ( because when I measured angle A, B and C as a straight angle it was equal to 180(. These angle measures did not change when I reflected or translated them from the original triangle.

8) Conjecture: Do you think that you would get the same sum for the interior angles of any triangle? Why or why not? Answers may vary, but students should realize that sum of the measures of the interior angles of a triangle would always be 180(. 
*Extension Activity: Draw a right triangle in Quadrant III and label each vertex.  Repeat the process above.  What did you discover? Students will discover that the sum of the interior angles of a triangle is 180(. 
9) You have just informally proved the Triangle Sum Theorem.  Write your own definition for the theorem.  

The Triangle Sum Theorem states that the sum of the measures of the interior angles of a triangle is 180(.

Use the Triangle Sum Theorem to find the measure of the missing angle. Allow students to work through problems 1 – 4 on their own.  Bring the class together and check their results before moving on to questions 5 & 6.  Have students set up the equation for problem 5 and then bring the class together to agree upon how the equation should be set up before proceeding. 
1) 





2)  
x( =56(






x( = 84(

3) 





4)  

x( = 60(





x( = 74(
Write an equation for #5 and #6 to solve for x and then find each missing angle.


5) 



6) 



Equation 2x +  x + x – 16 = 180


Equation x + x + x – 27 = 180
Angle Measures 49(, 98(, 33(


Angle Measures 69(, 69(, 42(
Name _________________________________  Date ________________  Period _______





Triangle Sum Theorem – the sum of the interior angles of any triangle is 180(
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Triangle Sum Theorem – the sum of the interior angles of any triangle is 180(
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IMP Activity: Using Transformations to Prove the Triangle Sum Theorem
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