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Graphs and Lines 



Cartesian Coordinate System 
Recall that to form a Cartesian or rectangular 
coordinate system, we select two real number 
lines—one horizontal and one vertical—and let 
them cross through their origins as indicated in 
Figure 1. Up and to the right are the usual 
choices for the positive directions.  
 
These two number lines are called the 
horizontal axis and the vertical axis, or, 
together, the coordinate axes. The horizontal 
axis is usually referred to as the x axis and the 
vertical axis as the y axis, and each is labeled 
accordingly. The coordinate axes divide the 
plane into four parts called quadrants, which 
are numbered counterclockwise from I to IV 
(see Fig. 1).  



Cartesian Coordinate System 
Now we want to assign coordinates to each 
point in the plane. Given an arbitrary point P in 
the plane, pass horizontal and vertical lines 
through the point (Fig. 1). The vertical line will 
intersect the horizontal axis at a point with 
coordinate a, and the horizontal line will 
intersect the vertical axis at a point with 
coordinate b. These two numbers, written as 
the ordered pair (a, b), form the coordinates 
of the point P. 
 
The first coordinate, a, is called the abscissa of 
P; the second coordinate, b, is called the 
ordinate of P. The abscissa of Q in Figure 1 is -
5, and the ordinate of Q is 5.  
 
The coordinates of a point can also be 
referenced in terms of the axis labels. The x 
coordinate of R in Figure 1 is 10, and the y 
coordinate of R is -10. The point with 
coordinates (0, 0) is called the origin. 
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Slope-Intercept Form Examples:  
Cost Equation 

In this example, the fixed cost of $300 per day covers plant cost, insurance, and so 
on. This cost is incurred whether or not there is any production. The variable cost is 
40x, which depends on the day’s output. Since increasing production from x to x + 1 
will increase the cost by $40 (from 40x + 300 to 40x + 340), the slope 40 can be 
interpreted as the rate of change of the cost function with respect to production x. 
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