[image: image1.wmf]2

3

2

+

+

=

x

x

y

MATHEMATICS
SUPPORT CENTRE
[image: image2.wmf].

5

2

+

=

x

y


Title: Sketching graphs 2

 Target: On completion of this worksheet you should be able to sketch quadratic and cubic graphs.
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To sketch a graph we need to know its:


Shape.


Position.








To find the position of a graph we find where the graph cuts the x-axis and the y-axis.











When a graph cuts the y-axis its x-coordinate is 0. 























We substitute the value of the x-coordinate, 0, into the equation to find its y-coordinate and hence the point.





Example.


Find the point where the graph given by the equation � EMBED Equation.3  ���cuts the y-axis.





When it cuts the y-axis x = 0.





Substituting into the equation gives:


y = 02 + 3 ( 0 + 2 = 2.





Hence the graph cuts at (0, 2).





Exercise.


Find the points where the following graphs cut the y-axis.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: (0, 5); (0, -7); (0, ½); (0, 2).)





When the graph cuts the x-axis its y-coordinate is 0. 


�





We substitute the value of the y-coordinate, 0, into the equation of the graph to find its x-coordinate and hence the point(s) where the graph cuts the x-axis.


Example.


Find the points where the graph given by the equation � EMBED Equation.3  ��� cuts the x-axis.





When it cuts the x-axis y = 0.


Substituting into the equation gives:


� EMBED Equation.3  ���





We then solve the quadratic equation:


0 = (x + 2)(x + 1).


Hence x=-2 or –1.


Therefore the points are (-2, 0) and (-1, 0).





(0, ?)





(?, 0)





(?, 0)





Example.


Find the points where the graph given by the equation � EMBED Equation.3  ��� cuts the x-axis.





Cuts x-axis when y = 0.


Therefore � EMBED Equation.3  ���


Thus:


� EMBED Equation.3  ���





Hence the points are (0, 0), (5, 0) and (-2, 0).








Exercise.


Find the points where the graphs given by the following equations cut the x-axis.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: {(2, 0)}; {(-4, 0), (-1, 0)}; {(1/2, 0), (2,0)}; {(0,0),(-1, 0)}.)





To sketch a graph we should:


Recall its shape.


Find the points where it cuts the y-axis.


Find the points where it cuts the x-axis.


Plot the points where it cuts the axes.


Join the points with a smooth curve following the correct shape.





Example.


Sketch the graph of � EMBED Equation.3  ���





Cuts y axis when x = 0.


y = 02 + 3(0 - 40 = -40.


Therefore cuts y-axis at (0, -40).





Cuts x-axis when y = 0.


� EMBED Equation.3  ���


Therefore cuts x-axis at (-8, 0) and (5, 0).








Example continued.





(5, 0)





(-8, 0)





(0, -41)





Exercise.


Sketch the graphs given by the following equations.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





( No Answers)








Sometimes we need more information to sketch graphs. It is useful to find the points where the graph “bends”- these are usually called the turning points or stationary points.











Example.


Sketch the graph � EMBED Equation.3  ���





Cuts the y-axis at (0, 2).


Cuts the x-axis when � EMBED Equation.3  ���


This yields no solutions. Therefore it doesn’t cut the x-axis.


We can see that � EMBED Equation.3  ���


� EMBED Equation.3  ��� Therefore the graph has its minimum at (0, 2). Now we can sketch the graph.





(0, 2)








C. Leech, Coventry University, July 2000.
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