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In Chapter 2 we used the 

Cartesian coordinate system, in 

which horizontal and vertical 

axes intersect at a point 

defined as the origin (Fig. 3.1). 

Cartesian coordinates are also 

called rectangular  coordinates.

Coordination System
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called rectangular  coordinates.



Sometimes it is more 

convenient to represent 

a point in a plane by its 

plane polar coordinates

(r,θ), as shown in Figure 

3.2a. In this polar 

coordinate system, r is 

the distance from the 

origin to the point having 
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origin to the point having 

Cartesian coordinates (x, 

y), and θ is the angle 

between a line drawn 

from the origin to the 

point and a fixed axis.



From the right triangle in 

Figure 3.2b, we find that

Sin θ = y/r and that cos θ = x/r. 

Therefore, starting with the 

plane polar coordinates of 

any point, we can obtain the 

Cartesian coordinates by 

using the equations
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Vector and Scalar Quantities
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Some Properties of Vectors
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When two vectors are added, the sum is independent 

of the order of the addition. (This fact may seem 

trivial, but as you will see in Chapter 11, the order is 

important when vectors are multiplied). This can be 

seen from the geometric construction in Figure 3.9

and is known as the commutative law of addition:

A + B = B + A   
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Figure 3.14 summarizes the signs of the components when 

A lies in the various quadrants.
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