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[T] DEFINITION Ifa = (ai, a»,as;) and b = (b,, b, bs), then the cross product
of a and b is the vector

axXb= (a2b3 — azby, asb, — a\bs;, a\b, — (Ilbl>
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[6] THEOREM If @ is the angle between a and b (so 0 = 6 = ), then

laxXb|=|al||b|sing

ROOF From the definitions of the cross product and length of a vector, we have
|a X b|* = (a:bs — a:b2)* + (asby — abs)* + (a1b, — axb))?
= a3b} — 2a,a;b,b; + a3b? + aib} — 2a,a;b,b; + aib3
+ atbi — 2a,a;b,b;, + aibi
= (a? + a? + a})(b? + b} + b}) — (a1by + asb, + azbs )’
— |a[b] = (a- by
— |af{b[ — [a
b |*(1 = cos?#)

= |al*|b|*sin’f

2| b |200520 (by Theorem 12.3.3)
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