The Rectangular Coordinate System
The rectangular coordinate system is a concept used to define a planar 2D point, using the XY coordinates or a 3D point using the XYZ coordinates. It was first defined in the 17th century by French philosopher and mathematician Rene Descartes (1596-1650). His name is used as an alternative to the rectangular coordinate system (Cartesian Coordinate System).
Axes & Planes

Each major line of the number scale is called an axis. When applied to Computer Numerical Control (CNC) programming, means that at least two axes (two number scales) will be used to define a position. The mathematical definition of an axis is as follows:

The word plane is used in the mathematical definition above. A plane is a term used in 2D applications. The mathematical definition of a plane is: 


From the top viewpoint of the observer, looking straight down on the diagram on the following page, a viewing direction is established. This is often called the viewing plane.
 



The XY Plane

A plane is a 2D entity – the letter X identifies its horizontal axis, the letter Y identifies its vertical axis. The plane is called the XY plane. When defining a position using the rectangular coordinate system, the horizontal axis is always listed as the first letter of the pair (X coordinate followed by Y coordinate) e.g. X10 Y5.

In drafting, solid modelling or CNC programming, this plane (XY plane) is also known as the Top View or Plan View.  
Point of Origin or Datum

Another term that is used when describing the rectangular coordinate system is called the point of origin. It is the point where the two perpendicular axes intersect. This point has a zero coordinate value in each axis, specified as planar X0Y0. 
This intersection has a special meaning in CNC programming. The origin acquires a new name, typically the part datum, program zero or work-piece zero. The location of the datum can be seen labelled on the diagram on the following page. 
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The diagram below shows 4 points located on a rectangular coordinate system. The table which follows, defines the points by their XY coordinates.   
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	Point Number
	X Axis Value
	Y Axis Value

	P1
	3
	-3

	P2
	-13
	-10

	P3
	-8
	6

	P4
	8
	9


Quadrants 

Viewing the two intersecting axes and the plane which they define, four distinct areas can be clearly identified. Each area is bounded by two axes. These areas are called quadrants. The mathematical definition of a quadrant is as follows:
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The quadrants are defined in the anticlockwise direction from the horizontal X axis. The naming convention uses Roman numbers (I, II, III, IV).
	Quadrant I
	Upper Right

	Quadrant II
	Upper Left

	Quadrant III
	Lower Left

	 Quadrant IV
	Lower Right


Rectangular Coordinates Exercise
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1) Using the table below, identify the x,y coordinates & quadrant positions of points 1to 8.

	Point

Number
	X Axis

Value
	Y Axis

Value
	Quadrant

Number

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	


 2) Using the information provided in the table, plot points 9 to 16 on the grid below. 

	Point

Number
	X Axis

Value
	Y Axis

Value
	Quadrant

Number

	9
	3
	4
	I

	10
	-5
	-4
	III

	11
	12
	11
	I

	12
	-8
	-7
	III

	13
	-12
	10
	II

	14
	12
	-5
	IV

	15
	-9
	1
	II

	16
	9
	-2
	IV
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An axis is a straight line passing through the centre of a plane or a solid figure, around which the parts are symmetrically arranged.





A plane is a surface in which a straight line joining any two of its points will lie wholly in the surface.





Quadrant


       I





Quadrant


      II





Quadrant


      III





Quadrant


      IV





A quadrant is any one of four parts of the plane 


formed by the system of rectangular coordinates.








