Midpoints of the Sides of a Parallelogram
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Task
Suppose thatis a parallelogram, and thatandare the midpoints ofand, respectively. Prove that, and that the lineis parallel to.
[image: Gco.11_midpointsprob_057badd12ec7b383cf0c58505d38cea6]


Commentary
This is a reasonably direct task aimed at having students use previously-derived results to learn new facts about parallelograms, as opposed to deriving them from first principles. The solution provided (among other possibilities) uses the SAS trial congruence theorem, and the fact that opposite sides of parallelograms are congruent.



Solution
[image: Parallelogrammidpoin_ef4da8108c21a105640f6f7954341897]
The diagram above consists of the given information, and one additional line segment,, which we will use to demonstrate the result. We claim that trianglesandare congruent by SAS:

a. We haveby reflexivity.

b. We havesince they are opposite interior angles of the transversalthrough parallel linesand.

c. We have, sinceandare midpoints of their respective sides, and opposite sides of parallograms are congruent:



Now since corresponding parts of congruent triangles are congruent, we have, as desired. Similarly, we have congruent opposite interior angles, sois parallel to.
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