    SYMMETRY

(1)  A graph is symmetric with respect to the x-axis if, for every point (x,y) on the graph, the point (x,-y) is also on the graph.  

When a graph is symmetric  with respect to the x-axis, the part of the graph above the x-axis is a reflection, a mirror image, of the part below the x-axis, and vice versa. 

To determine if a graph is symmetric with respect to the x-axis, 

replace y by -y in the equation and simplify.  If an equivalent equation results, the graph of the equation is symmetric with respect to the x-axis.

Before doing the example, recall     
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,          etc.

Example: Show that the graph of 
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 is symmetric with respect to the x-axis.

[image: image1.wmf](

)

n

n

x

x

=


Notice that this graph does not represent a function since it does not pass the _______________ test.

(2)  A graph is symmetric with respect to the y-axis if, for every point (x,y) on the graph, the point (-x,y) is also on the graph.  

When a graph is symmetric  with respect to the y-axis, the part of the graph to the right of the y-axis is a reflection, a mirror image, of the part to the left of the y-axis, and vice versa. 

When a graph is symmetric  with respect to the y-axis, we say the graph represents an even function.

To determine if a graph is symmetric with respect to the y-axis, 

replace x by -x in the equation and simplify.  If an equivalent equation results, the graph of the equation is symmetric with respect to the y-axis.

(3)  A graph is symmetric with respect to the origin (0,0) if, for every point (x,y) on the graph, the point (-x,-y) is also on the graph.  

When a graph is symmetric  with respect to the origin, the part of the graph “above” the origin is a reflection, a mirror image, of  the graph “below” the origin , and vice versa.

When a graph is symmetric  with respect to the origin, we say the graph represents an odd function.

To determine if a graph is symmetric with respect to the origin, 

replace x by -x in the equation and replace y by -y in the equation  and simplify.  If an equivalent equation results, the graph of the equation is symmetric with respect to the origin.

Determine if the graph is symmetric with respect to the y-axis (an even function) or symmetric with respect to the origin (an odd function.)
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