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The scalar component A“ of a vector A along (parallel to) a line with unit vector # is given by:
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Cross (or vector) product

The cross produc?of vectors A and B yields the vector C, which is written
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Cross (or vector) product

Laws of operation:

AxB=-Bx A

a(Ax B)=(adA)x B=Ax (aB)= (A x B)«

Ax(B+D)=AxB+AxD
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Cross (or vector) product

The right-hand rule is a useful tool for determining the direction of the vector resulting from a
cross product. Note that a vector crossed into itself is zero, e.g.,, i X i = 0

Considering the cross product in Cartesian coordinates

SRR .
gx-g - (ht RO @ OR

By R - PeBe | - Bk £ Ry
+%&3—@%C

Lecture5-Jan27 Page 7



Page 19

Thursday, January 26, 2017 8:39 PM

P
Cross (or vector) product

Also, the cross product can be written as a determinant.

O
A; A, A
B, B, B

AXB=

I

Each component can be determined using 2 x 2 determinants.

——

A z

r“vb
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Equilibrium of a particle

According to Newton’s first law of motion , a particle will be in equilibrium (that is, it will remain
at rest or continue to move with constant velocity) it and only if

YF=0

where 3 F = 0 is the resultant force vector of all forces acting on a particle.

In three dimensions, equilibrium requires:

— z“Fx = O
VA _ A A S

2F . ZHLV%ZWJ-QQEK:O zﬁj:o

ON 5( (z)/ 2ty =0

Coplanar forces: if all forces are acting in a single plane, such as the “xy” plane, then the
equilibrium condition becomes

ZFX;D
ZF&j =0

Lecture5-Jan27 Page 9



Page 4

Thursday, January 26, 2017 8:38 PM

This is an example of a 2-D or coplanar force system.

If the whole assembly is in equilibrium, then particle A is

also in equilibrium.

cylinder, you need to learn how to draw a free body

diagram and apply the equations of equilibrium.

Free body diagram

Drawing of a body, or part of a body, on which all the forces acting on
9 the body are shown.

To determine the tensions in the cables for a given wcight of

e Fan 0520 — TFap = O .
0 Farsin?0 _wW =0 %

Fag = W m
e SiWDJOo// / %f

Fao = The (o630 = ’\IQ—,COSB(; //

ZFj
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Equilibrium of a particle (cont.)

Contact force in smooth surface:
Consider now the uniform sphere of weight W,
supported by smooth (frictionless) surfaces.
Because the contact surfaces are smooth, the
forces exerted on the sphere by the planes must

be perpendicular to the surface.
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|dealizations

Pulleys are (usually) regarded as frictionless; then the tension in a rope or cord around the pulley is
the same on either side. Springs are (usually) regarded as linearly elastic; then the tension is

proportional to the change in length s.

F = ks = k(I-ly)
/ S >0

Linearly elastic spring

SN}

Frictionless pulley

5 L0

F_o s
N
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I-clicker question

1. Select the correct FBD of particle A.
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