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Vectors in R®

To extend from a two-dimensional space, R2, to a
three-dimensional space, R®, consider the floor plan
for a room or building.
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Vectors in R®

Given an appropriate scale, any point in the room can be
assigned x- and y-coordinates, P(x,y).
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Vectors in R®

The point can also be described in terms of a position
vector from the origin (O) to the point (P).
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For a multi-level
building, we need a
third dimension to
represent the vertical
position of the various
levels.

In R3, this requires the
introduction of the
Z-axis.
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There are various correct ways to represent the coordinate
axes in R>, but they must always be a right-handed,
orthogonal system.

"orthogonal" means all axes
are perpendicular to each other

z
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the right-hand rule
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Vectors in R®

In three dimensions, we add the z-axis, forming R®. The
three axes (X, y, and z) form an orthogonal right-handed

system.
Z
OP =(x,y,2)
y ‘@" = P+ + 2
X

Any point, P(x,y,z), can be described by the position
vector from the origin O(0,0,0) to the point P(x,y,z).
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As was the case in R?, vectors in R® can also be
expressed in terms of component vectors.

i = (2,3,4)
(2,0,0) + (0,3,0) + (0,0, 4)
a+b+¢

where @ = (2,0,0) b= (0,3,0) &= (0,0,4)

Vectors in R3 are typically drawn using a rectangular prism
as a framework (see following discussion).
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pTd note

Visualizing and drawing vectors in
R3 can be quite difficult, requiring
some combination of artistic and
geometric understanding.

Best to use a well-defined drawing
aid, as shown, or a very neatly
drawn and labelled set of
coordinate axes.
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An Isometric Grid can also be used, where the
coordinate axes are drawn in.a slightly different .
orientation, but still following the right-hand rule. -
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_a Drawing Vectors in R’

= (2,3,4)

= (2,0,0)+(0,3,0) + (0,0,4)
= d+b+¢c
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Drawing Vectors in R®

= (2,3,4)

= (2,0,0)+ (0,3,0) + (0,0,4)
= a+b+c
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Even with technology
and a prism, the final
drawing may still look
awkward
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This is a natural
limitation of using a 2D
surface to visualize a 3D
concept.
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The sides of the rectangular prism are flat surfaces,
which can be extended into infinite flat planes.

These planes will always be parallel to one of the planes
formed naturally by our orthogonal coordinate system,
which are the x-y plane, x-z plane, and y-z plane.

These planes will have one of the following equations:

parralel to:  x-y plane x-z plane y-z plane

equation: z=constant y=constant x = constant
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4 Equations of Planes
EQ04)  H034)
reod | .6(234)
| éD(O,B,O) v
- -
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24 Focus on the flat surface formed
by CDHG. What do the points have
in common?

H(0,3,4)
G(2.34)
. D(0,3,0) y
—o >
C(2,3,0)
Apr 26-7:24 PM
24 This surface is part of an infinite
plane, stretching in all directions,
where the y-coordinate is always 3.
° H(0,3,4) The equation
of the plane is
“G(2:3.4) y =3
. D(0,3,0) y
® >
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Assigned work:

0.316 # 1, 4,@6, 7ab, 8, 12a, 15

S.
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