Lecture 1q
The Length of the Cross Product
(pages 52-54)

Now that we have defined the cross product, we can look at some of its appli-
cations. The first is:

Theorem 1.5.2 Let @, 7 € R? and 6 be the angle between @ and ¥. Then ||@x || =
||| [[2]] sin6.

The book sketches the proof, which is a rather tedious example of expanding
out the terms, and even I recommend skipping it. Of much more importance is
the following:

Consequence of Theorem 1.5.2 Let i, 7 € R, then the area of the parallelogram
with base @ and side ¥ is ||d x 9]|.
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Example: Find the area of the parallelogram determined by @ = | 1 | and
2
—1
T=1| 4
3
(1(3) = (2)(4) =5
First, we calculate that @ x ¥ = | (2)(=1)—(2)(3) | = | —8 |. Then the
(2)(4) — (1)(=1) 9
area of the parallelogram is ||i@ x @]| = 1/(=5)2 + (—8)2 + 92 = /170



