Lecture 1r
Finding the Normal to a Plane
(pages 54-55)

Another feature of the cross product @ x ¥ is that it is orthogonal to both @ and
U. So, if ¥ and ¥ are linearly independent direction vectors for a plane, then
@ X U is a normal vector for the plane. (There is a generalization of the cross
product to higher dimensions for the purpose of finding the normal vector for a
hyperplane, but we will not cover is in this course.)

Example: Find the scalar equation for a plane with vector equation ¥ =
1 2 1
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First we need to find the normal vector for the plane: 7= | 0 | x | 2 | =
3 2

(0)(2) = (3)(2) —6

B =@)(2) | =] -1

(2)(2) - (0)(1) 4

So, we know that the scalar equation of the plane has the form —6x; —zo+4x3 =
d. Then we plug in the point (1, —1,4) on the plane to get —6(1) —(—1)+4(4) =
11, and thus the scalar equation of the plane is —6x1 — x5 + 423 = 11.



