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Section 5.3b - Graphs of Tangent and Cotangent Functions

Tangent function:

Domain: x # +

Period: 7

X-int Lroar‘l: s-

'{'mx =70

T'_D <% AX =D

X=0, W tan..

—Do et -FB rgr_-.‘t‘

(x) = tan(x) =%((XX));
Vertical asymptotes: when cos(x) =0, thatis x = J_r%, + 37”7:57”
i% Range: (-, )
X-intercepts: when sin(x) =0, thatis x=0, 7, £+ 2z, ...
2 -3 —n T 311"2 on
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Often you will need to graph the function over just one period. In this case, you’ll use the interval

(i E] 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;

. ,-"/_71'_-\| y J—-q;'i 7‘:\ Sub—.«»;%b‘-!:o_;s —I'\—-\‘E"_ ene_ -.9?-3_‘“ F—ii‘l
e The period IS". = Verttcais 7= dmy '-
B ‘ - _——_\ T
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e Find two consecutive asymptotes by solving: | Bx-C = E land| Bx—C = o :
J \ e

it ukﬁ_ ond Dt el ml”_J_ ,:..J_ peS -t ‘,;gﬁr—‘ = T —

e Findan x- mtercept by taklng the average of the consecutive asymptotes.
LLd + .Q:,— Ii) il -9(.)" \_&f rg_gl
e Find the x coor(r nates 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.
Diide poripd ierva in Lowr eqeald peces

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
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cos(x) .
sin(x) '

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

o = cot(x)

St ()C)

\/ A = sinX =0
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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(ﬁ,— jo (3_” - J

4 4 4
To graph g(x) = Acot(Bx-C)+D;

e The period is§ = \[ﬂf—tmﬂ&\ A%”F—t”_te—/('

e Findtwo consecutlve as mptotes by sol |ng and Bx-C=rx.
ke ade f"\ X pert

e Find an x-intercept by taklng the average of the consecutiyve asymptotes.
e.rt o lnterv

e Find the x coordlnatrj 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.

Divide yperied icto fowr equak pieces.

Note: If B > 1, it’s a horizontal shrink. If 0 < B < 1, it’s a horizontal stretch
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Example 3: f(x)= —4cot(

Period:

= ——'-_L
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4H

Describe the transformations needed:

Asymptotes:
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Example 4: Sketch f(x)=5cot(2x) — Ne Shi F:b-..m‘r
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TEJ be_ conTrued. 1 M'E’“CL’*é) 3(28.

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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