
Problem 3.30 Given vectors

A = r̂(cosφ +3z)− φ̂φφ(2r +4sinφ)+ ẑ(r−2z),

B = −r̂ sinφ + ẑcosφ ,

find
(a) θAB at (2,π/2,0),
(b) a unit vector perpendicular to bothA andB at (2,π/3,1).

Solution: It doesn’t matter whether the vectors are evaluated before vector products
are calculated, or if the vector products are directly calculated and the general results
are evaluated at the specific point in question.

(a) At (2,π/2,0), A = −φ̂φφ8+ ẑ2 andB = −r̂ . From Eq. (3.18),
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2. SinceA ×B is
perpendicular to bothA andB, a unit vector perpendicular to bothA andB is given
by
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≈∓(r̂0.487+ φ̂φφ0.228+ ẑ0.843).


