The Length of the Cross Product

1@ x b|| = ||@|| ||b]| sin @ where 6 is the angle between @ and b.

-,

Proof: We first prove that ||@ x b||2 = ||@|?||b]|2 — (@ - b)? simply by

observing that

||C_i X gHz = (agbg, — a3b2)2 + (a3b1 — alb3)2 + (albg — a2b1)2

= a%bg — 2a263a3b2 + a%b% + a%b? — 2a3b1a1b3 + a%bg + a%b% — 2a1b2a2b1 + agb%
and

- 7 - 7 2
1@]|?||b]|* — (@ - b)* = (a3 + a3 + a3) (b7 + b3 + b3) — (a1b1 + azbs + azbs)

= a%bg + a%bg + a%b% + a%bg + a%b% + agbg — (2&1()1&2[?2 + 2&1()1&3[)3 + 2&2[)2&3()3)

are the same. Now

la@ > blJ* = [lal|*[1b]]* — (@~ b)* = llalI*[[b]|*(1 — cos™ 6)



