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Lesson Plan
Adapted from engageny materials and Illustrative Mathematics


Iowa Core:  8.G.5.  Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles created when parallel lines are cut by a transversal, and the angle-angle criterion for similarity of triangles. For example, arrange three copies of the same triangle so that the sum of the three angles appears to form a line, and give an argument in terms of transversals why this is so.
 
Estimated Time:  60 - 90 minutes.  This can be made into more than one lesson.  

Pre-requisite Knowledge:  Experience with vertical angles, adjacent angles, and supplementary angles (7.G.5)
 
Materials needed:  protractors and student handouts, blank paper and scissors

Van Hiele Level:  Informal Deduction

SMPs:  1, 2, 3, 5, 6, 7, 8

Launch:

Show students the following diagram and questions:
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      On your own, given these 2 intersecting lines and the angles shown, write down at least three angle relationships.




Share your findings with an elbow partner and compare what you each have.


From their findings, review the following:


Vertical angles-the opposite angles formed when two lines intersect.  Vertical angles are congruent.  Angles 1 and 3, and angles 4 and 2

Adjacent angles-two angles that have a common vertex and a common side, but no common interior (don’t overlap).  Angles 1 and 2, angles 2 and 3, angles 3 and 4, angles 4 and 1.

Straight angle-an angle with a measure of 180 degrees (a line)

Supplementary angles-two angles whose measures have a sum of 180 degrees.  Angles 1 and 2 make a straight line so they total 180 degrees.  Also, angles 2 and 3, angles 3 and 4, angles 4 and 1.

Explore:

In a partnership (or individually), students will complete the activities in the student handout.  There will be times when students will need to check their work with the teacher before they can proceed.   

Summarize:

Angles of a Triangle:
· What conclusion did you make about the sum of the angles of any triangle?

Exterior Angles of a Triangle:
· What did you discover about the sum of angles E, X, and T?  
· How does knowing the sum of each interior and exterior angle pair help you find the sum or the exterior angles in a different way?
· How does knowing the sum of each interior and exterior angle pair help you determine that an exterior angle is equal to the sum of the remote interior angles?

Angles formed by a transversal and two parallel lines:
· What did you determine about the:
· corresponding angles?
· alternate interior angles?
· alternate exterior angles?

· If you know the measure of one of the eight angles formed by the transversl, can you determine the other seven without measuring them?  Explain.

Revisiting the sum of the interior angles of triangle:
· Can your explanation work for any triangle, not just the one in the diagram?

Similar Triangles:
· What must you know, at a minimum, to tell if two triangles are similar?

Possible student replies to “Summarize”

Angles of a Triangle:
· They make a straight line (180°)

Exterior Angles of a Triangle:
· The total 360°
· Each exterior and interior pair total 180° (make a straight line).  There are 3 sets, so together they total 540°.  The three interior angles of the triangle total 180°.  So the three exterior angles must total 360°.
· An exterior angle and its interior partner total 180°.  That interior angle and the other 2 interior angles of a triangle total 180°.  So the exterior angle must be the same measure at the other 2 interior angles.

Angles formed by a transversal and two parallel lines:
· What did you determine about the:
· corresponding angles?  (equal in measure)
· alternate interior angles?  (equal in measure)
· alternate exterior angles?  (equal in measure)

· Yes, using the relationships above and/or vertical angles and supplementary angles relationships.

Revisiting the sum of the interior angles of triangle:
· Yes, since the two of the sides of the triangle can be transversals (with one side on a parallel line) and the alternate interior angle equalities will still be there.
· Students may also want to draw other triangles and show the same relationship will hold.

Similar Triangles:
· That 2 angles of one triangle are equal to 2 angles of the second triangle.
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