Proof of cross product formula

2 2 2 2
lux vl = (u2v3 — U3’U2) + (ugvy — ulvg) + (u1v2 — ug1)
v3 —+ u3v2 — 2ugu3vavs + u3v1 + ulvg — 2uguzv1vs + ulvz + u2v1 — 2u1ugv1v2

On the other hand,

lullv]* = <u% +uj + u%)(v% +v3 + v%)

u2v3 + ugvz + u3v1 + ulvg + ulvz + u2v1 + ulvl + u202 + u3v3

(11 . V)2 = (ulvl + ugvy + U3U3)2
ulful + u2v2 + u3v3 + 2ugugvovy + 2uiuzvi vy + 2uiusvi v

Therefore by comparing right hand sides of each, we see that
fux vI2 = [uv]? - (u-v)?
Since u - v = |u||v|cos@ and 1 — cos? § = sin? ), we see that
lu x v|? = |ul*|v|*sin? 0
Taking square root of both sides, we find

lu x v| = |u||v|sinf



