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Lesson 3.1
Reciprocal of a Linear Function

Learning Goal:

Catholic Graduate Expectation:

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

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

The reciprocal of a linear function has the form

The restriction on the domain of a reciprocal linear function can be 
determined by finding the value of x that makes the denominator equal to 
zero, that is, Therefore, the domain of a reciprocal linear function is 
{x �,x≠d/k}

The vertical asymptote of a reciprocal linear function of the form x =d/k.
x→a+ means "as x approaches a from the right"
x→a" means "as x approaches a from the left"

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

If k>0, the left branch of a reciprocal linear 
function has a negative, decreasing slope, 
and the right branch has a negative, 
increasing slope.

If k<0, the left branch of a reciprocal linear 
function has a positive, increasing slope, 
and the right branch has a positive, 
decreasing slope.

k>0 k<0
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Example: Consider the function

a) State the domain

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

As x→424

x f(x)

As x→42+

x f(x)

∴As x→"2", f(x)→_______ ∴As x→"2+, f(x)→_______

c) Describe the end behaviour (as x approaches negative and positive infinity)

As x→4∞

x f(x)

∴As x→"∞, f(x)→_______ ∴As x→∞, f(x)→_______

As x→∞

x f(x)

d) Sketch a graph of the function.

e) State the range.

f) Describe the intervals where the slope 
is increasing and the intervals where the 
slope is decreasing in the two branches 
of the rational function.
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Example: Determine the x"intercepts and y"intercepts of the function

Example: Determine the equation in the form                    for the function with a 
vertical asymptote at x = "2 and a y"intercept at "1/10

Example: For each reciprocal function
i) write an equation to represent the vertical asymptote
ii) write an equation to represent the horizontal asymptote
iii) determine the x"and y"intercepts
iv) state the domain and range
v) sketch a graph
vi) describe the intervals where the slope is increasing and where it is decreasing
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