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2.7 Position Vectors

d x,y,z Coordinates

* We will use a right-handed
coordinate system in which the

positive z axis points upwards,

and the x, y axes lie in the
horizontal plane.

* Points in space are located relative

to the origin of coordinates, O, by I
successive measurements along the A
X, V, Z axes.

E.g.: Coordinates of pointAis (4m, 2m, —6m)

Coordinates of point Bis (6 m,— 1 m, 4 m)



] Position Vector

A position vector r 1s defined as a fixed vector which locates a point in
space relative to another point.

(a) Position vector of a point relative to the origin of coordinates, O.

Z

* The position vector of point P(x, y, z) relative to
the origin of coordinates, O, is

r=xi+yj+zKk xi

* The position vector r with respect to the
origin of coordinates, O, is formed by the
head-to-tail vector addition of its 3 P, 3,2)
components 9 K

xl
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(b) Position vector of a point relative to another point.

* Let r, = position vector of point A relative to the origin.

rp = position vector of point B relative to the origin.

r (orr,z) = position vector of point B relative to point A
Z

* From the figure, B(xs,v5. 25)

r, +r=r
A B A(psYa-24) B

Iy y

* Therefore,
r=rz— r,

= (xgl + ypJ + 75K) — (i + v, + 24K)

B
JDJ/ r (ze — z4)k
A
r=(gz—x)l+ =y )] + (25 —24)K (g — Xl _

( - v
/ k{ya-m}i
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(b) Application

Length and direction of cable AB
can be found as follows.

e Determine the coordinates of A
and B in a Cartesian coordinate
system.

* Determine the position vector r of point B relative to point A.

» Magnitude of r represents the length of the cable.

* Determine the unit vector u=r/r

» The components of the unit vector u give the coordinate direction
angles o, p and y.
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Example 2.12

Given :

An elastic rubber band is attached
to points A and B as shown.

Find :

Determine its length and
1ts direction measured
from A toward B.
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Solution
* Coordinates: A (1 m, 0, -3 m)

B(—2m,2m,3 m)

e Position vector: i B
r=(xg—x )i+ (yp = y)J + (25 24k / (6 k)
r={[2—-1]i+[2-0]j+[3-(-3)]k } m

={-3i+2j+6Kk}m *

{2jjm
|[ 3ijm

* Length of the rubber band:

r=3P+2)P+(6) = 7m



e Unit vector in the direction of r

r 3., 2, 6
u=—=——i+—-Jj+=-Kk
r A

* The components of the unit vector u give the coordinate direction
angles.

a = cosl(— gj =115°
7

[ =cos™ (%j =73.4°

6
= cos™ (—j =31.0°
4 7




