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THE CARTESIAN COORDINATE SYSTEMS 

2.1 Introduction 

A point or vector can be represented in any curvilinear coordinate system, which may be 

orthogonal or nonorthogonal. 

An orthogonal system is one in which the coordinates are mutually perpendicular 

2.2 The Cartesian Coordinate System (x, y, z) 

In the Cartesian coordinate system we set up three coordinate axes mutually at right 

angles to each other, and call them the x, y, and z-axes. It is customary to choose a right-handed 

coordinate system, in which a rotation (through the smaller angle) of the x-axis into the y-axis 

would cause a right-handed screw to progress in the direction of the z-axis. Figure 1. shows a 

right-handed Cartesian coordinate system. 

A point is located by giving its x, y, and z coordinates. These are, respectively, the distances from 

the origin to the intersection of a perpendicular dropped from the point to the x, y, and z-axes. 

 

Figure 1(a) A right-handed Cartesian coordinate system. (b) The location of points P(1, 2, 3) 

and Q(2, -2, 1). (c) The differential volume element in Cartesian coordinates 
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     Also shown in Figure 1 (c) are differential element in length, area, and volume. Notes from 

the figure that in Cartesian coordinate: 

1. Differential displacement is given by 

 
2. Differential normal area is given by 

 

 
3. Differential volume is given by 

 

The ranges of the coordinate variables x, y, and z are 

 

 

 

Where ax , ay, and az are unit vectors along the x, y, and z-directions. 

Figure 2 Unit vectors ax ,ay ,and az  
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VECTOR MULTIPLICATION 

    When two vectors A and B are multiplied, the result is either a scalar or a vector depending on 

how they are multiplied. Thus there are two types of vector multiplication: 
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