	Geometry/Unit 4 /Lesson Seed	[USING COORDINATES TO PROVE A SHAPE IS A PARALLELOGRAM



MSDE Mathematics Lesson Seed 
	Domain
· Connecting Algebra and Geometry through Coordinates

Cluster Statement:  
· Use coordinates to prove simple geometric theorems algebraically.

 Standard  
· G.GPE.4 Use coordinates to prove or disprove simple geometric theorems algebraically. (major)
· G.GPE.5     Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or perpendicular to a given line that passes through a given point). (major)
· G.GPE.6 Find a point on a directed line segment between two given points that partitions the segment in a given ratio. (major)

	Purpose/Big Idea: 
To prove that any quadrilateral joining the midpoints of any other quadrilateral will always be a parallelogram.

	Materials:  
Dana Center Activity: White Beard’s Treasure found at
http://www.utdanacenter.org/mathtoolkit/downloads/geoassess/geo_1_treasure.pdf

Supplemental explanatory material A Midpoint Miracle found at
http://www.illustrativemathematics.org/illustrations/605


	Description of how to use the activity:  
[bookmark: _GoBack]Challenge the students to discover what shape the fencing limiting the access of reporters to the treasure will make inside the given quadrilateral. Remind students that they have all the resources of slope, midpoint and the distance formula at hand to help them prove exactly what shape the fencing will take. Students should ultimately prove through the implementation of slope, midpoint, and the distance formula that the fencing would be a parallelogram.

 If you have students look at the Midpoint Miracle, some special cases may arise where they have rectangles or rhombuses. However, White Beard’s Treasure is set up to exclude these special cases. 

This activity will have students applying the following Standards of Mathematical Practice 
· #1  Make sense of problems and persevere in solving them.
·  #7 Look for and make use of structure.


	Guiding Questions:
For White Beard Activity only:

· What is the formula for finding the midpoint of a line segment?
· Which of the quadrilaterals are special quadrilaterals? 
· What are the characteristics of each special quadrilateral?
· What characteristics does quadrilateral QRST appear to possess that matches one of the special quadrilaterals?
· How can you prove these special characteristics?
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