Section 5.3b - Graphs of Tangent and Cotangent Functions
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Often you will need to graph the function over just one period. In this case, you’ll use the interval

(% Ej Here’s the graph of f(x) = tan(x) over this interval, with pertinent points marked.
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To graph f (x) = Atan(Bx—C) +D;
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e Find an x-intercept by taklng the average of the consecutive asymptotes.
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e Find the x coordinates of the points halfway between the asymptotes and and the x-intercept.
Evaluate the function at these values to find two more points on the graph of the function.
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Note: If B > 1, it’s a horizontal shrink. If 0 < B < 1, it’s a horizontal stretch.
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Example 1: Sketch f(x)=2tan (%)
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Example 2: Sketch f(x)=2tan(7rx—zj
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Cotangent Function: f(x) =cot(x) =

Vertical asymptotes: when sin(x) =0, thatis x=0, + 7, +2x, ...

Domain: x =0, + 7, +27,... Range: (—o,)
x-intercepts: when cos(x) =0, thatis x= J_r%, +

Period: 7
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Often you will need to graph the function over just one period. In this case, you’ll use the interval

(0, 7). Here’s the graph of f (x) = cot(x) over this interval.
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You can take the graph of either of these basic functions and draw the graph of a more complicated
function by making adjustments to the key elements of the basic function.

The key elements will be the location(s) of the asymptote(s), x intercepts, and the translations of the
points at [Z, lj and either (1,—1j or (3—”,—1J .
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Tograph g(x) = Acot(Bx—C)+D;
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e Find two consecutive asymptotes by solving: m nd| Bx—-C=r.
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e Find an x-intercept by taking the average of the conse uif asymptotes.
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e Find the x coordinates of the points halfway between the asymptotes and and the x-intercept.
Evaluate the function at these values to find two more points on the graph of the function.
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Note: If B > 1, it’s a horizontal shrink. If 0 < B < 1, it’s a horizontal stretch
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Example 5: Give an equation of the form f (x) = Atan(Bx - C)+ D and f (x) = Acot(Bx - C)+ D that
could represent the following graph.
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Exercise: Give an equation of the form f (x) = Atan(Bx - C)+ D and f (x) = Acot(Bx - C)+ D that
could represent the following graph.
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