Graphing Reciprocal Functions
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.  If we can graph the curve 
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, then we can graph the curve 
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 by following these steps:

· graph the curve 
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· sketch a vertical asymptote at each x-intercept (if there are any x-intercepts)

· Identify each point on the curve of 
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where y = 1 or y = -1, and label those points with a dot

· consider each of these vertical asymptotes as comprising the border of a region; the x-axis comprises a border as well.
  Therefore, for instance, if there is one vertical asymptote, there will be four regions.  If there are two vertical asymptotes, there will be six regions, etc.

· Using a different colour pen, sketch a new curve, remembering the following

· the graph of 
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 will intersect the graph of 
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 at any point where y = 1 or where y = -1

· If there is a local minimum on the graph of 
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, there will be a local maximum on the graph of 
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, and vice-versa.

· within any region, down means up and up means down

· never cross a boundary 
  (“A garden can’t grow without water”)
Examples:

Given the graph of the curve 
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, graph the curve 
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 in each of the following cases.  You can graph the requested curve on the same Cartesian plane.  However, please graph the requested curve in a distinct colour, or highlight it somehow.

	
	


	
	


Examples:  Graph each of the following reciprocal functions.  Then, state the domain and range of each.
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� This is because the curve � EMBED Equation.3  ���will have an x-intercept if � EMBED Equation.3  ���.  Since we are graphing the curve � EMBED Equation.3  ���, the y-value will be undefined at these points.


� This is because if � EMBED Equation.3  ���, then � EMBED Equation.3  ���, and there is an intersection point at that value of x.  Similarly, if � EMBED Equation.3  ���, then � EMBED Equation.3  ���, and there is an intersection point at that value of x.


� We certainly can’t cross the vertical asymptotes, by the very nature of what an asymptote is, as well as our reasoning in footnote 1, above.  We also can’t cross the x-axis, because that would mean that � EMBED Equation.3  ���.  This is impossible, because a fraction cannot equal  0  unless the numerator equals 0, and 1 never equals  0.


� This is because the greater the value of � EMBED Equation.3  ���, the lesser the value of � EMBED Equation.3  ���.  Similarly, the lesser the value of � EMBED Equation.3  ���, the greater the value of � EMBED Equation.3  ���.


� See footnote 4.


� See footnote 3.
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