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3.1 - Reciprocal of a Linear Function

The reciprocal of a linear function has the form:

 

The restriction on the domain as well as the equation of 
the vertical asymptote ARE THE SAME THING and can be 
found by setting the denominator equal to zero and 
isolating for x.  

The horizontal asymptote of a reciprocal linear function 
has the equation y = 0.

If the reciprocal function is negative, the graph is in 
quadrant 2 and 4.

If the reciprocal function is positive, the graph is in 
quadrant 1 and 3.
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Example One
Consider the function 

a) State the domain.

b) Describe the behaviour of the function near the 
vertical asymptote.

c) Describe the end behaviours.

f(x)  0- means as f(x) 
approaches 0 from below.

f(x)  0+ means as f(x) 
approaches 0 from above.
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d) Sketch a graph of the function.

e) State the range.

f) Write equations to represent the horizontal and 
vertical asymptotes.
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Example Two
Determine the x- and y-intercepts of the function 

Note

decreasing means "more 
negatively sloped"

increasing means "more 
positively sloped"

Steps for Discussing the Slope of the Branches
1. Calculate the vertical asymptote.

2. Based on the sign of the reciprocal function, sketch the branches in the 
appropriate quadrants.

3. Discuss the slope of each branch, from left to right along the x-axis.
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Example Three
Describe the intervals where the slope is increasing and 
the intervals where it is decreasing in the two branches of 
the rational function 

Complete:  p. 154-155 # 1, 2, 3,5,7 ac, 8. 
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