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1. Show that for any two non-zero vectors u,v ∈ <3,

(u · v)2 + |u× v|2 = u2v2

2. Let u = 〈2,−1, 0〉 and v = 〈2, 1,−1〉. Then calculate the following quantities:

(a) u · v
(b) u× v

(c) v × u

(d) proju v (the projection of v onto u).

3. Prove that for any three vectors u,v,w ∈ <3,

(u× v)×w = (u ·w)v − (v ·w)u

4. Consider the following picture, where n, l, and r are all unit vectors that lie in the same plane.
Give an equation for r in terms of n and l (i.e., that does not refer to θ).
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5. Consider two unit vectors, u and v. The linear interpolation between these vectors is defined
to be

lerp(u, t,v) = (1− t)u+ tv

where 0 ≤ t ≤ 1. While this operation works well when the vectors represent positions,
it does not work well when the vectors represent directions, since the angle between u and
lerp(u, t,v) is not a linear function of t.

Give psuedocode for a function slerp(u, t,v), where 0 ≤ t ≤ 1, that returns a unit vector w,
such that the angle between u and w is a linear function of t.


