
Cross Products

Theorem 1 (Algebraic Properties): Let u, v and w be vectors in R3 and let c be a
scalar. Then

(a) u× v = −(v × u)

(b) u× (v +w) = (u× v) + (u×w)

(c) c(u× v) = (cu)× v = u× (cv)

(d) u× 0 = 0× u = 0

(e) u× u = 0

(f) u · (v ×w) = (u× v) ·w

Theorem 2 (Geometric Properties): Let u and v be nonzero vectors in R3 and let θ be
the angle between u and v. Then

(a) u× v is orthogonal to both u and v.

(b) ∥u× v∥ = ∥u∥∥v∥ sin θ

(c) u× v = 0 if and only if u and v are parallel.

(d) ∥u× v∥ = area of parallelogram formed by u and v.


