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THE LINEAR FUNCTION / COORDINATE GEOMETRY
 
Gradient-Intercept form of a straight line: y = mx + b     m = gradient, b = y-intercept
 
General form of a straight line: ax + by + c = 0
 
Gradient of a line between two points (x1, y1), (x2, y2):   m = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image002.gif] 
                                                                                               
 
Equation of line with gradient m, passing through (x1, y1):            m = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image004.gif]
                                                                                                y – y1 = m(x – x1)

Parallel lines have the same gradient.
 
Equation of a line between two points (x1, y1) & (x2, y2): [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image004.gif]= [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image002.gif]
 
Equation of line when x-intercept = a and y-intercept = b:          [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image007.gif] + [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image009.gif] = 1
 
For perpendicular lines: m1m2 = -1
If the gradient of a line is m then the gradient of its normal is -[image: http://users.tpg.com.au/moynham/coordinatemethods_files/image011.gif]
 
Solving the equations of two straight lines gives their point of intersection.
 
Distance between the two points (x1, y1) & (x2, y2):        d = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image013.gif]
 
Mid-point between (x1, y1) & (x2, y2): x =[image: http://users.tpg.com.au/moynham/coordinatemethods_files/image015.gif], y = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image017.gif]
Dividing (x1, y1), (x2, y2) in the ratio m:n;  x = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image019.gif], y = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image021.gif]
 
Perpendicular distance of a point from a line: [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image023.gif]
 
 
 
COORDINATE GEOMETRY
 
Consider the straight line AB between the points A(x1,y1) and B(x2,y2)
                        [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image024.gif]
 
The gradient of the line is given by gradient = rise / run
The rise is y2 – y1 and the run is x2 – x1
		Gradient, m = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image002.gif]


 


Hence the gradient is [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image025.gif] 
The gradient is given the symbol m so [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image026.gif] 
 
 
The length  AB is given by Pythagoras’ theorem.
AB2 = (x2 – x1)2 + (y2- y1)2
		Length = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image013.gif]


 


AB = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image013.gif]
                        [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image027.gif][image: http://users.tpg.com.au/moynham/coordinatemethods_files/image029.gif]
 
 
The mid point of AB has half the rise and half the run of AB
		Mid-point = [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image031.gif]


 


Hence the mid-point of AB is [image: http://users.tpg.com.au/moynham/coordinatemethods_files/image031.gif]
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