The Graphs of Tangent, Cotangent, Cosecant, and Se-
cant

We're going to find the graphsof thesefunction usingthe samemethodwe usedfor
sin(x) andcos(x). We'll usea tableof valuesto plot someof the points,andthen™fill
in” therestof thegraph.It will bealittle morecomplicatedhanbefore becaus¢hese
functionsarent continuouseverywhere;what this meansis that therewill be some
"breaks”in thegraphs- eachof themwill have verticalasymptotesMore onthatlater.

The Graph of Tan(x)

We'll startwith thetableof values.I’ll remindyou again:you don't have to memorize
thesevalues;you canfind all of themusingour unit-circle definitionsandby fitting a
45-45-900r 30-60-90triangleinto thecircle. We did this duringthelectureon section
5.2.
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If we plot thesepoints(x,y) they look like this:
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We canconnectthe dotsusinga smoothcurve to getanideaof whatthe graphlooks

like, but that's not the whole story yet. As you shouldrecall, tanx) = ggéf) and




thereforetan(x) is undefinedvhenerercogx) = 0. In particulat thetangenfunctionis
undefinedor x = +7. Whatthis meanss thatwe have verticalasymptotegitx = +7,
so the graphextendsinfinitely down to the left andinfinitely high to the right. (Of
courseonour graphswe’ll have to cut this off at somepoint.) Theredlinesherewill
indicatethe asymptotes.
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Weknow thattan(x) is periodicwith periodz. Thatmeanghegraphjustrepeatgorever
andeverto theleft andright.



10 1

1
L
O F

The Graph of Cot(x)

Now we’ll dothe samething with cot(x). Theonly realdifferencein our methodhere

is thatcot(x) = g?rf;‘)) is undefinedwhensin(x)=0, NOT whencos(x)=0. Thatmeans

theverticalasymptotesvill bein adifferentplace.

First, atableof values:
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If we plot thesepoints(x,y) they look like this:
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We canconnectthe dotsusinga smoothcurve to getanideaof whatthe graphlooks
like, but that's notthewhole storyyet.

As with tanx), we have to recognizethattherearevertical asymptotego the left and
theright of this graph,wheresin(x) = 0. (Remembersin(x) = 0 for multiplesof .)
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Weknow thatcot(x) is periodicwith periodz. Thatmeanghegraphjustrepeatgorever
andever to theleft andright.
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The Graphs of Csc(x) and Sec(x)

Thebookdoesnt make aparticularlybig dealaboutthegraphsof csc(x)andsec(x),and
we probablywon’t either But you shouldat leastseethe graphs.As the book points
out, if youknow whatthevaluesof sin(x) andcos(x)are,you canfigure out point-by-

point what the valuesof csc(x) and sec(x)are, becausg/ou know csa@x) = ﬁand
segx) = %sx)' Let's examinethe cosecanfunctionfirst.

Thefirst thing you shouldnoticeis thatcsc(x)is undefinedvhenerersin(x)=0, because
thencsax) = %, andwe can' divide by zero.Soit shouldbe no surprisethatthe graph
of csc(x)will have verticalasymptotest thoseplaceswheresin(x)=0. Also, csc(x)is
positive wheneversin(x) is positive, andcsc(x)is negative whenever sin(x) is negative.
However, if sin(x) is very small,csc(x)is very large, becauséf you divide 1 by avery
smallnumber you geta large one. (Think aboutit; ﬁ = 1000.) Look atthegraph
andseeif you canseeall of thesethings. Theredlinesarethe asyptotesTheblueline
is thegraphof sin(x), andthegreenline is the graphof csc(x).

Now let’s look quickly at se¢x) = colx). The vertical asymptotesvill now be where
cos(x)=0, but theotherpartsof thegraphwill look essentiallfthesame-this shouldnt
beasurprise andheres why: the graphsof sin(x) andcos(x)areessentiallythe same,

exceptfor ahorizontalshift. Hencethe graphsof csc(x)andsec(x)—thereciprocalsof




sin(x) andcos(x)— will look the same gxceptfor a horizontalshift.

Heres thegraph. Again, thered lines arethe asymptotesthe blueline is cos(x),and
thegreenline is sec(x).
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