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Title: Plotting non-linear graphs.

 Target: On completion of this worksheet you should be able to plot any non-linear graph.
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A non-linear graph is a graph that is not a straight line. A non-linear graph can be described by an equation. In fact any equation, relating the two variables x and y, that cannot be rearranged to:


y = mx + c,


where m and c are constants, describes a non-linear graph.








When we draw a non-linear graph we will need more than three points. Clearly the more points that we plot the more accurate our graph will be.





To draw a non-linear graph we should:


Select at least 7 x-coordinates at regular intervals.


Substitute these values of x into the equation to find the y-coordinates.


Plot the points found.


Join the points with a smooth curve.





Remark.


If we cannot draw a smooth curve we should check that our coordinates have been calculated correctly. This serves as a useful check.





Example.


Draw the graph of � EMBED Equation.3  ���for values of x between –3 and 3.





For this graph it is sensible to choose all whole number values of x between –3 and 3.








x �
-3�
-2�
-1�
0�
1�
2�
3�
�
y  �
21�
11�
5�
3�
5�
11�
21�
�
(x,y)�
(-3,21)�
(-2,11)�
(-1,5)�
(0,3)�
(1,5)�
(2,11)�
(3,21)�
�



If you have difficulty with this then refer to the algebra sheet on substitution.


�





Example.


Draw the graph of � EMBED Equation.3  ���for values of x between -3 and 3.





For this graph it is sensible to choose all whole number values of x between -3 and 3.








x- �
-3�
-2�
-1�
0�
1�
2�
3�
�
y  �
0.13�
0.25�
0.5�
1�
2�
4�
8�
�
(x,y)�
(-3,0.13.)�
(-2,0.25)�
(-1,0.5)�
(0,1)�
(1,2)�
(2,4)�
(3,8)�
�



If you have difficulty with this then refer to the algebra sheet on substitution.


�





Exercise.


For values of x between –3 and 3 draw the graphs of:


� EMBED Equation.3  ���.


� EMBED Equation.3  ���.


� EMBED Equation.3  ���


� EMBED Equation.3  ���





For values of x between 1 and 10 draw the graphs of:


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers:


1)�
� EMBED Excel.Sheet.8  ����
2)�
� EMBED Excel.Sheet.8  ����
�
3)�
� EMBED Excel.Sheet.8  ����
4)�
� EMBED Excel.Sheet.8  ����
�
�
�
�
�
�
1)�
� EMBED Excel.Sheet.8  ����
2)�
� EMBED Excel.Sheet.8  ����
�
)








C. Leech, Coventry University, July 2000.
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