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Ledrning Goal: I will be able to perform a cross
product on two algebraic vectors in 3D.

Minds ®n: Example 1 - you try!

Betion: Note and practice on page 407

Consolidatien: Exit Question and
Introduction to unit assessment
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Minds ©n

Scalar and Vector Projections

Given vectors @ = (-3, 4) and b = (2, 5)
determine

a) The scalar projection of & on b.

b) The vector projection of & onb.
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Bcetion
7.6 The Cross Product of Two Vectors

The cross product is often referred to as a vector product, because, when itis calculated, theresultis a

vector and not a scalar. If we are given two vectors, @ and b, and wish to calculate their cross product,
what we are tryingto find is a particular vector that is perpendicular to each of the two given vectors.

As you will see, thereis actually an infinite number of vectors perpendicular to the two vectors in R>.

Example 1: Given the vectorsad = (1, 1, 0) and b= (1,3,-1), determine @ X b.

Leb 0 =004,2) be wvecdor | L bW xnb L
/ﬂ';ef\ 5\/0/'—0 /)é LC;O

x.0 = (110) (xy,2) <O
NG +UN) +O)2) =0

E'Ui(l.S;\\C\A,\Lﬂ = 0
4\ 1OV) + (02 ) -0
Xdy-2=-0 o
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Bcetion

Definition of a Cross Product

The cross product of two vectors d and b in R¥is the vector that is perpendicular to these vectors such
that the vectors @, b, and d@ X b form a right-handed system.
The vector b X d is the opposite of @ X b and points in the opposite direction.
A X 1 5
_ p—;

5\/ \o‘ﬁ ~
Formula for Calculating the Cross Product of Algebraic Vectors
k(a;bs—asb,, asby —a.bs, a;b,—a;b,) is avector perpendicularto both a and b, kER.

ES
X y

If k=1, then & X b = (4,55 = a2, 4sb; —asby, aib, — a,b3)

If k = —l, then .E_;: b ! a = agbg _agbg, albg - agbl, agbl - albg)
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Bcetion

Easyto memorize, right? Howabout a trickto remember...

Method of Calculating @ X b, where @ = (ay, a,, as) and b = (by, by, bs)
1. List the components of vector a in column form on the left side, starting with a, and then writing as,

a,, and a, below each otheras shown.

7 —> - - g,
2. Write the components of vector b in a column to the right of a, starting with b, and then writing bs,

by, and b in exactly the same way as the components of d.

3. The required formula is now a matter of followingthe arrows and doingthe calculation, as shown.

><L ‘x_ngﬂ\g\s
\o y OIL/—O\L

><L 2eal, —al




MCV 4U - 8.6 (The Cross Product) May 10, 2018

Bcetion

Example 2:1fp = (-1, 3, 2)and g = (2, -5, 6), calculate p X g and ¢ X p.

x=1b--10=1¢%
X@ S4--6:10

#|%59 6 (ﬂ \
x40, 1)

\_/

5*?51’?><3 \0-14=-19
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A=L110) L=y 1)
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BAction
Properties of the Cross Product

Let d, b, and € be three vectors in R?, and let keR.

Vector multiplication is not commutative: @ X b = -(b X d)

+
=
X
il

Distributive law for vector multiplication: @ X (b + ¢) = d X b

Scalar law for vector multiplication: k(d X b) = (k@) X b = d@ x (kb)
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Consolidation

Pg. 407 - 408
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