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Chapter 11 Project =«

In this project, we are going to use vectors to prove an interesting property of quadrilaterals. In fact, the result is
general enough that our quadrilateral doesn’t have to be planar, in other words, its vertices do not have to lie in the

same plane!

1. Letd, B, C, D be four points in R®, with M,
M,, M, and M, being the midpoints of the line

segments A_B, R?, E), and ﬂ, respectively.
Consider the vector M, M, and show that

—_—

MM, = l(Eé+ BC)
2

2. Prove a statement analogous to the one in
Question 1 for the vector M M, and show that

MM, =-MM,.
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3. Using the results of Questions 1 and 2, argue that
the quadrilateral M M,M M, is a parallelogram.

4. Explain why the proof of Question 3 does not
require that the points 4, B, C, and D lie in the
same plane.

5. Use vectors in the three-dimensional coordinate
system to prove the statement of Question 3: If
ABCD is a (not necessarily planar) quadrilateral
in R’, then the midpoints of its sides determine a
parallelogram. (Hint: To simplify your calculations,
you can assume that three of the vertices lie in the
same coordinate plane with one of them, say 4,
located at the origin, and an adjacent vertex, such as
B, lying on a coordinate axis.)



