The Cross Product (Vector Product)

Recall: The right-hand rule
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There is a vector operation, called the cross product,

which applies the right-hand rule in algebraic form.
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The cross product can be used to algebraically define the
relationship between the standard basis vectors.
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The Cross Product (Vector Product)

Given: g — (a,a;, Ay, a,z) g: (bx, bya bz)
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Thevector 4 « } is pegpendicular to each of the
—
vectors C_L’ and b , following the right-hand rule.
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g xb= (ayb, —azby, azby — agb,, azby, — ay,by)

Ex.1 Find both possible cross products given:
@ = (2,1,4) 7= (1,5,6)
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Algebraic properties of cross product:

(1) It is NOT commutative. Changing the order will
change the direction of the resulting vector
(according to the right-hand rule).

axb=— (5 X (;7,)
(2) Distributive for vector multiplication
a X (5+5’) :(&’xg)Jr(&'xé)
(3) Scalar multiplication

k(&’xg):(k&’)xg:d’x(kg)
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Ex.2 Find\a vector perpendiculgr to both:
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The magnitude of the cross product can also be
related to the angle between the vectors (see p.411

for proof): — —
@ x b| = |a]||b|sind

Example: Area of a Parallelogram
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Assigned Work

p.407 #1, 2, 3, 4abc, 5,7, 9a, 13
p.415#5b, 6, 7
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