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2.7 Position Vectors:  

 In this section we will introduce the concept of a 

position vector. It will be shown that this vector is of 

importance in formulating a Cartesian force vector 

directed between two points in space. 

x, y, z Coordinates, we will use a right-handed 

coordinate system to reference the location of points in 

space, Fig. 2–34. Points in space are located relative to the 

origin of coordinates, O , by successive measurements 

along the x, y, z axes. For example, the coordinates of 

point A are obtained by starting at O and measuring  xA = +4 m along the x axis, then 

yA = +2 m along the y axis, and finally zA = - 6 m along the z axis. Thus, A (4 m, 2 

m, - 6 m). In a similar manner, measurements along the x, y, z axes from O to B 

yield the coordinates of B , i.e., B (6 m, -1 m, 4 m). 

 

Position Vector,  A position vector r is defined as a fixed vector which locates a 

point in space relative to another point. For example, if r extends from the origin of 

coordinates, O , to point P ( x, y, z ), Fig. 2–35 a , then r can be expressed in 

Cartesian vector form as: 

r = xi + yj + zk 

Note how the head-to-tail vector addition of the three components yields vector r , 

Fig. 2–35 b . Starting at the origin O , one “travels” x in the +i direction, then y in 

the +j direction, and finally z in the +k direction to arrive at point P ( x, y, z ). 
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In the more general case, the position vector 

may be directed from point A to point B in 

space, Fig. 2–36 a . From Fig. 2–36 a , by the 

head-to-tail vector addition, using the triangle 

rule, we require:  

rA + r = rB 

 

 

 

or 

 

 

    

We can also form these components 

directly , Fig. 2–36 b , by starting at A 

and moving through a distance of          

(xB - xA) along the positive x axis (+i ), 

then (yB - yA) along the positive y axis 

(+j ), and finally (zB - zA) along the 

positive z axis (+k ) to get to B . 
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2.8 Force Vector Directed Along a Line 

Quite often in three-dimensional statics 

problems, the direction of a force is specified by 

two points through which its line of action passes. 

Such a situation is shown in Fig. 2–38, where the 

force F is directed along the cord AB. We can 

formulate F as a Cartesian vector by realizing that it 

has the same direction and sense as the position 

vector r directed from point A to point B on the 

cord. This common direction is specified by the unit 

vector u = r>r. Hence, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Important Points 

• A position vector locates one point in space relative to another point.  

• The easiest way to formulate the components of a position vector is to determine 

the distance and direction that must be traveled along the x, y, z directions—going 

from the tail to the head of the vector.  

• A force F acting in the direction of a position vector r can be represented in Cartesian 

form if the unit vector u of the position vector is determined and it is multiplied by 

the magnitude of the force, i.e., F = Fu = F ( r>r ). 
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