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Exploring Angle Relationships in Triangles
Getting Ready for the Lesson

1) a) Look at the diagram below, which angles do you think are interior angles? ____________

b) Why do you think they are called interior angles?

2) a) Using the same diagram, which angles do you think are exterior angles? _____________

b) Why do you think they are called exterior angles? 
Prediction: 
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_______( (Sum of the Interior Angles of a triangle)
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Task 1: Using a protractor, find the measure of angles 1, 2 and 3.  Record the angle measures.
	Angle
	Measure

	1
	

	2
	

	3
	


1) a) Verify your prediction that 
you made above about the sum of 
the interior angles of the triangle by 
adding the angle measures you recorded in your table. 

Work:

b) Did your prediction match your sum above? _______  (yes/no)  

 If your sums did not match, why do you think this occurred? 

c) If your sum was not 180(, go back and re-measure so that the sum of the triangle is 180(.  Adjust the angle measures in the table. 
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2) a) Highlight the following pairs of angles: 
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. 

b) Two adjacent angles that form a straight angle have an angle measure of ______( and are known as _____________________ angles. 

	Angle
	Measure

	4
	

	5
	

	6
	


c) Using what you know about straight angles, find the measures of [image: image3.emf]
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.  Fill in the table. 

3) 
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______ (; this is the same as the measure of angle _______.
4) 
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______ (; this is the same as the measure of angle _______.

5) 
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______ (; this is the same as the measure of angle _______.
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Check for Understanding: Which two interior angles are the non-adjacent angles to angle 5? 
Task 2: Other Angle Relationships with Triangles
6) a) Find the sum of the three exterior angles,
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. ______(  

b) Do you think the sum of the exterior angles will be the same for all triangles?  Explain.
*Extension Activity: Draw a right triangle on another piece of paper, and extend each side.  Measure and label each angle, interior and exterior, using a protractor.  Do all of the relationships that we found in Task 1 and Task 2 still hold true for a right triangle?  What about an obtuse triangle? 
Task 3: Practice Time! Solve for the unknown measures in each problem. Note: Pictures are not drawn to scale. 
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7)




8)  125( = < ____ + _______(
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    x = ______(    y = ______(







    x = ______(    y = ______(  z = ______(
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9) Error Analysis: Erik and David both got the same answer when they solved the problem below for x. However, the teacher graded their solutions differently.  Which student, if any was correct? 

	Erik’s Solution
	David’s Solution

	x + 72 + 144 = 180

        x + 216 = 180

     216 – 180 = 36

                  x = 36(
	180 – 144 = 36; 180 – 72 = 108
x + 36 + 108 = 180
        x + 144 = 180

           - 144 = -144

             x = 36(


Teacher Directions: Exploring Angle Relationships in Triangles
Getting Ready for the Lesson 
Have students complete questions 1 and 2 alone, and then share with a partner.  Randomly select partners to share their thoughts and come to a class agreement.  Have students highlight, or label the exterior angles and interior angles. 
1) a) Look at the diagram below, which angles do you think are interior angles? ____________

b) Why do you think they are called interior angles?

2) a) Using the same diagram, which angles do you think are exterior angles? _____________

b) Why do you think they are called exterior angles? 
Prediction: 
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answers will vary( (Sum of the Interior Angles of a triangle)
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Task 1: Using a protractor, find the measure of angles 1, 2 and 3.  Record the angle measures.

Measure the angle 1 as a class to verify that students are proficient

in using a protractor. 
	Angle
	Measure

	1
	35(

	2
	43(

	3
	102(


1) a) Verify your prediction that 

you made above about the sum of 

the interior angles of the triangle by 

adding the angle measures you recorded in your table. 

Work: 
35( + 43( + 102( = 180(
b) Did your prediction match your sum above? _______  (yes/no)  

 If your sums did not match, why do you think this occurred? 

Answers will vary. 
c) If your sum was not 180(, go back and re-measure so that the sum of the triangle is 180(.  Adjust the angle measures in the table. 


2) a) Highlight the following pairs of angles: 
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. Be sure students high light the pairs of angles. 
b) Two adjacent angles that form a straight angle have an angle measure of 180( and are known as supplementary angles. 

	Angle
	Measure

	4
	78(

	5
	137(

	6
	145(


c) Using what you know about straight angles, find the measures of [image: image12.emf]
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.  Fill in the table. 

3) 
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78 (; this is the same as the measure of angle 4 .
4) 
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137 (; this is the same as the measure of angle 5 .

5) 
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145( (; this is the same as the measure of angle  6.


Check for Understanding: Which two interior angles are the non-adjacent angles to angle 5? 
Angle 1 and Angle 3
Task 2: Other Angle Relationships with Triangles

6) a) Find the sum of the three exterior angles,
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. 360(  

b) Do you think the sum of the exterior angles will be the same for all triangles?  Explain.

Answers will vary.  You can provide some triangles with measures already filled in for them to see if their conjecture was correct.  If time, have students complete the Extension Activity below.  The Extension Activity is written to be an enhancement for Honors classes. 
*Extension Activity: Draw a right triangle on another piece of paper, and extend each side.  Measure and label each angle, interior and exterior, using a protractor.  Do all of the relationships that we found in Task 1 and Task 2 still hold true for a right triangle?  What about an obtuse triangle? 

Task 3: Practice Time! Solve for the unknown measures in each problem. Note: Pictures are not drawn to scale.  There are various ways to solve for the unknown measures in each triangle. One option is shown. 

7)




8)  125( = < ____ + _______(



    x = ______(    y = ______(
                                                                                        x = ______(    y = ______(  z = ______(
32( + 46( = 78(; y = 78(















x + 80( = 125(; x = 45(
x + 78( = 180(; x = 102(








45( + y = 180; y = 135(
x = z (vertical angles are equal in measure); z = 45(
9) Error Analysis: Erik and David both got the same answer when they solved the problem below for x. However, the teacher graded their solutions differently.  Which student, if any was correct? 

	Erik’s Solution
	David’s Solution

	x + 72 + 144 = 180

        x + 216 = 180

     216 – 180 = 36

                  x = 36(
	180 – 144 = 36; 180 – 72 = 108

x + 36 + 108 = 180

        x + 144 = 180

           - 144 = -144

             x = 36(


Answers will vary.  Although Erik arrived at the same solution as David, his method for solving is not mathematically accurate.   
Name _________________________________  Date ________________  Period _______
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Definition: an exterior angle is the angle between one side of a triangle and the extension of an adjacent side. 





� EMBED Equation.3  ���are examples of exterior angles. 








Big Idea: The exterior angle of a triangle is ________ to the sum of the non-adjacent _____________ angles.  
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Definition: an exterior angle is the angle between one side of a triangle and the extension of an adjacent side. 





� EMBED Equation.3  ���are examples of exterior angles. 








Big Idea: The exterior angle of a triangle is equal to the sum of the non-adjacent interior angles.  (Allow students to try to fill this in on their own before asking them to share their answers.)
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IMP Activity: Exploring Angle Relationships in Triangles
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