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Title: Solving equations by using graphs.

 Target: On completion of this worksheet you should be able to solve linear quadratic and cubic equations by using graphs.
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We can solve two equations with two unknowns simultaneously by drawing their respective graphs and finding where they intersect.





If you have difficulty with this refer to the graph sheet on simultaneous equations.





We can use graphs to solve an equation with one unknown by forming two simultaneous equations that are equivalent to the original equation.





We do this by letting both the left hand side and the right hand side of the original equation equal y.





Examples.


What pair of simultaneous equations is equivalent to� EMBED Equation.3  ���





� EMBED Equation.3  ���


What pair of simultaneous equations is equivalent to� EMBED Equation.3  ���





� EMBED Equation.3  ���





(We can check that these are equivalent by solving the simultaneous equations by substitution to obtain the original equation.)





Exercise. 


Find the equivalent simultaneous equations to


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: � EMBED Equation.3  ���





To solve an equation by using graphs we therefore


Find the equivalent simultaneous equations.


Draw the graphs of the simultaneous equations.


Find the points where the graphs intersect. Since we are solving for x we need only write down the x-coordinate.





Example.


Using the same axes solve the equations


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





We need to draw graphs of � EMBED Equation.3  ���


We need to draw graphs of � EMBED Equation.3  ���


We need to draw graphs of � EMBED Equation.3  ���
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y = x2 - 4





y = 3x





y = 5.





y = 0





x = 2, x = -2.


x = 3, x = -3.


x = -1, x = 4.





Exercise.


Using the same axes solve the equations:     � EMBED Equation.3  ���


Using the same axes solve the equations:           � EMBED Equation.3  ���





(Answers: 1a)  x = -4, x = 2; 1b)  x=  -3, x = 1;  


1c)  x = -5 x = 4; 2a) x = 0, x = 1, x = -1; 


2b)  x =0, x = 1, x = -2.)





The choice of simultaneous equations is not unique as the original equation can be rearranged.





Example





The equation � EMBED Equation.3  ���may be solved by drawing the graphs � EMBED Equation.3  ��� or by rearranging the equation to � EMBED Equation.3  ���


� EMBED Equation.3  ���








In fact sometimes a graph may have already been drawn for us and we need to decide which other graph to draw. We need to choose our simultaneous equations carefully by first rearranging the original equation so that the graph drawn appears as either the left hand side or the right hand side of the equation.


Example.


The graph � EMBED Equation.3  ��� is drawn.


What additional graphs would you draw to solve:


� EMBED Equation.3  ���


� EMBED Equation.3  ���





1.	� EMBED Equation.3  ���


� EMBED Equation.3  ���


Therefore draw y = 15.





2.	� EMBED Equation.3  ���


	� EMBED Equation.3  ���


	Therefore draw y = 3x.





Exercise.





For each of the following state what additional graphs you would draw to solve the equations given that � EMBED Equation.3  ��� has been drawn for you.





� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: y = 0; y = -x; y = 8; y = 4x + 4.)








C. Leech, Coventry University, July 2000.
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