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() a=0 == b=0°]H axXb=0
(ii) axb=—bXxa
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EXAMPLE 5.11

Suppose we want the equation of the plane I1 containing the points (1,2, 1), (-1, 1, 3), and
(=2, -2, —2).

Begin by finding a vector normal to IT. We will do this by finding two vectors in IT and taking
their cross product. The vectors from (1, 2, 1) to the other two given points are in IT (Figure 5.25).
These vectors are '

F=-2i—j+2k and G =-3i-—4j— 3k 7 FIGURE 5.25
Form
IR e
N=FxG= =2 —1 2|=11i— 12§+ 5k.
By

This vector is normal to IT (orthogonal to every vector lying in IT). Now proceed as in Example
5.10.If (x, y, z) is any point in IT, then (x — 1)i+ (y —2)j+ (z — 1)k is in IT and so is orthogonal
to N. Therefore,

[(x—Di+ -2+ &@—DK]:N=11(x—1)— 12(y = 2) + 5(z — 1) = 0.

This gives

Ilx — 12y 4+ 5z = —8.
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'EXAMPLE 5.13 ;

One corner of a rectangular paraillelepiped is at (—1, 2, 2), and three incident sides extend from
this point to (0, 1, 1), (—4, 6, 8), and (—3, —2, 4). To find the volume of this solid, form the

vectors
F=0—(-1))i+(1-2)j+(1-2k=i—j—k,
G=(4-(Ni+6-2)j+ (8 —2)k = —3i+4j+ 06k,
and I
H=(-3—-(-1)i+ (-2 = Dj+ @ -2k =—-2i—4j+ 2k.
Calculate &
i R
FxG=|1 -1 —-1|=-2i—3j+k.
—3 4 6
Then,

H. (F x G) = (-2)(=2) + (=H(=3) + (2)(1) = 18,

and the volume is 18 cubic units. =




