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Scalar product
and
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Vector Product(Cross product)

Definition
u and v are two vectors in space.
O is any point of the space. w

The vector product of two vectors Is a vector denoted by:
UXV Or UAD

€ u and ¥ are two non collinear vectors.

W=UAD

» w is orthogonal to u & v

> w is orthogonal to the plane containing u & v.

> The system (0; u; v; w) is direct. —

[w| = |[l] x |15]| x |sin(@; )|
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Vector Product(Cross product)

Definition

u and v are two vectors in space.

O Is any point of the space.

The vector product of two vectors Is a vector denoted by:
UXV Or UAD

u and v are collinear vectors:
W=UAT=0
Remark

Or
u and v are collinear vectors



Vector Product(Cross product)

Properties

@iri=0 Oir(+W)=UAD+UAW
Oi(@nD) =0

since u A v is orthogonal to u.

Oirnv=-vAu

O cirv=unr(av)=a@@inD); a€R

© i A ¥ is maximal when 4 L ¥

Since |[d A D]| = ||dl| x [IP]| x |sin(d; #)| and |sin(; )| < 1

Whenu L v, |sin(u; v)| = 1



Vector Product(Cross product)

Remark

W The direct sense of the vector:
W = U AV can be determined
using the three fingers of the right
hand.
\  Index: u

v/ Middle: v
© 7/ The direction of the thumb finger
| determines that of w.




Vector Product(Cross product)

Remark

IN] =k
JAk =1
kni=7




Vector Product(Cross product)

Applications of the vector product

€ Collinearity and parallelism
If AB A AC = 0, then A, B and C are collinear points.
If AB A CD = 0, then (AB)//(CD)

© Area of a triangle A H 5

1l— — SN i
A =1 |[4B n4C) /
Since: A = ~CH x AB

=X ACsinA x AB = ||AB n AC]|
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Vector Product(Cross product)
Applications of the vector product 1B « A0
€© Invariance ‘

If C moves on a line parallel to (AB), then
AB A AC does not change.

Since:

AB ANAC = AB A (AC’ +C'C)
=ABAAC' +ABAC'C
=ABANAC'+0=AB ANAC’




Vector Product(Cross product)

Applications ot the vector product

€ Normal vector to a plane
If & = AB A AC, then % is a normal vector to the plane (ABC)
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