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Cross Product of Two Vectors
2 = (0r AKA VECTOR PRODUCT)
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Geometric Definition: t

« Vector product of two vectors P and Q is defined
as the vector V which satisfies the following
conditions:

1. Line of action of V is perpendicular to plane
containing P and Q.

2. Magnitude of Vis V = PQsin @

3. Direction of V is obtained from the right-hand
rule.

« Properties of Cross products:
- are not commutative, Qx P = —(P xQ)
- are distributive, Px(Q+Q,)=PxQ +PxQ, ¥
- are not associative, (PxQ)xS #Px(QxS)

« Vector products of Cartesian unit vectors,
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In terms of Components:
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The Moment Vector (A4 Tlvug) S\ e X§
Given: F and point P 5
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Two-Dimensional Description of the Moment R
-

P PM,J pg"

o 7 I
(a) (b (3]
Uo- F-D i
Suim nvediin: 4) V

Moment of a force about a point is a measure of the tendency
of a force to cause rotation about the point.
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Relationship between 2-D Moment and the Moment Vector

Example. Find the moment of the force about the,origin
a) Using 2-D definition, b) Cross product.
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Example: Find the moment of the 40 kN force about point A.
40 kN

Ex. Find the moment of the force gbout noint A.
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Example. The force F is of magnitude 90b.
¥ Find: a) moment about A, b) perpendicular
distance from A to the line of action of F.
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Given: 154&
Find: '{_5.5 & Salav:

Geometric Definition: ";5 %
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Dot Product of Two Vectors

Application of the Dot Product: Cgmp_o.n.enls_Parallel

and Normal to a Line -~
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Moment of a Force about alLine Line
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Given:
Force F, and line L
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Special Cases: ‘F’( L@L WK?)

1. Fis perpendicular to L.
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3. Fintersects L. = O




Couples NN
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Couple: _ R
- Two forces of the same magnitude, opposite sens& and

parallel lines of action.
=

Given: Fand -F

M“%:;i Find the moment of the couple about P,
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Example 1. Determine the moment of the couple.
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The Couple Vector:
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“H,h_ -Perpendicular to plane of forces
= -A “free” vector.
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Ve “_‘;_-1.._““ same.
W] _\®
¥ XT*' = )

£
-y
1.
4
=
(I

% (I5)N-m

Example 2. Find the sum of the moments exerted on the pipe
by the two couples.
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Equivalent Force Systems
- Have the same @_%_a.nt.
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Example 3. The two foree systems are equivalent. Determine
the forces Fa and Fg and the couple M. Answers: 2084, 3N, -60 N-m
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Concurrent Force System:
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Parallel Force System:

Equivalent Systems:
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Example 4. Represent the force system shown with:
a) A single force at the origin and a couple, b) A single,gﬁ#e Tovge
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b) A single force
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Example 5. Replace the given parallel force system by a single force.
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