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Lesson 3.2
Reciprocal of a Quadratic Function

Learning Goal:

Catholic Graduate Expectation:

Today I will determine key features of the graphs of rational functions that 
are the reciprocals of quadratic functions and make connections between 
their algebraic and graphical representations.

Today I will read, understand and use written materials effectively.

Rational functions can be analyzed using the following key features:
Asymptotes
Intercepts
Slope(positive or negative, increasing or decreasing)
Domain and Range
Positive and Negative Intervals

To find the domain of a quadratic function,
1. Factor the denominator, set each factor=0 and solve each one 

(ie. Determine the roots of the quadratic denominator)
2. The solutions are the restrictions of the function and hence the values of x 

for which the function is not defined.

The equations of the vertical asymptotes are the restrictions for x with an = 
instead of a ≠.
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Reciprocals of quadratic functions with two zeros have three 

parts, with the middle one being a parabola. Therefore, the 

parabola part has a maximum or minimum point. This point is 

equidistant from the two vertical asymptotes and it is the 

x.coordinate of the vertex of the parabolic branch.

Reciprocals of quadratic functions with only one zero have two

parts with only one vertical asymptote.

Reciprocals of quadratic functions with no real roots have only one part with no 

vertical asymptote.

All reciprocals of quadratic functions have a horizontal asymptote in the x.axis, 

at y=0.

The behaviour near asymptotes is similar to that of reciprocals of linear 

functions.

All of the behaviours listed above can be predicted by analyzing the roots of the 

quadratic relation in the denominator.

Example:
1. Consider the function

a) Determine the domain.

b) State the equation of the asymptotes.

c) Describe the behaviour of the function near the asymptotes and the end 
behaviour.

As x→+2+

x f(x)

As x→+2+

x f(x)

∴As x→.2., f(x)→____∴As x→.2+, f(x)→____

As x→2+

x f(x)

As x→2+

x f(x)

∴As x→2., f(x)→____ ∴As x→2+, f(x)→____

As x→∞

x f(x)

As x→+∞

x f(x)

∴As x→∞, f(x)→____ ∴As x→.∞, f(x)→____
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d) Determine the x and y intercepts

e) Determine the max/min point of the parabolic branch of the function.

f) Sketch the graph of the function.

g) State the range.

 


