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EQUATIONS OF LINES
The equation of a straight line is of the form:
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where the coefficient m is the slope of the line, and the coefficient b the value of y where the line crosses the y-axis.

The slope specifies the inclination of the line. Let 
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 represent the amount of change in the variables x and y, respectively. A non-vertical line l that rises 
[image: image4.wmf]y

D

 units measured for every 
[image: image5.wmf]x

D

units of run is said to have a slope of 
[image: image6.wmf]x

y

m

D

D

=

.
In particular, if 
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 are 2 distinct points on line l, the changes in the variables x and y are given by 
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, and the slope of line l is:
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(see Figure 1 below)
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a. The slope of l is 
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b. The slope is given by 
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Figure 1  The slope of a line.
If the vertical amount of change is zero, i.e. 
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 and the line is horizontal.
If the horizontal amount of change is zero, i.e. 
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, then the slope m is undefined and the line is vertical.
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Exercise:  Find the equations of the different lines in Figure 2 according to the coordinates of the given points.
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Figure 2

· Equation of red line going through points A1 and A2:
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Therefore the equation of the red line is:
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· Equation of blue line going through points B1 and B2:
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Hence:
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To find the exact value of b we have to consider a point of known coordinates along the line.

For example point B2(1, -10). At that specific point we have:
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Hence at point B2 we can write:
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Therefore the equation of the blue line is:
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· Equation of green line going through points C1 and C2:
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Hence:
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To find the exact value of b we have to consider a point of known coordinates along the line.

For example point C1(-4, 23). At that specific point we have:
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Hence at point C1 we can write:
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Therefore the equation of the green line is:
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· Equation of purple line going through points D1 and D2:
Points D1 and D2 have the same y-coordinate value 30, therefore this line is horizontal.

The equation of a horizontal line is of the form:
y = constant value
Therefore the equation of the purple line is:
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· Equation of yellow line going through points E1 and E2:
Points E1 and E2 have the same x-coordinate value (7, therefore this line is vertical.

The equation of a vertical line is of the form:
x = constant value
Therefore the equation of the yellow line is:
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