
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 thepoints,andthen”fill
in” therestof thegraph.It will bea little morecomplicatedthanbefore,becausethese
functionsaren’t continuouseverywhere;what this meansis that therewill be some
”breaks”in thegraphs– eachof themwill haveverticalasymptotes.Moreonthatlater.

The Graph of Tan(x)

We’ll startwith thetableof values.I’ ll remindyouagain:youdon’t haveto memorize
thesevalues;you canfind all of themusingour unit-circledefinitionsandby fitting a
45-45-90or 30-60-90triangleinto thecircle. We did this duringthelectureon section
5.2.
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If weplot thesepoints � x,y� they look like this:
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We canconnectthedotsusinga smoothcurve to getan ideaof what thegraphlooks
like, but that’s not the whole story yet. As you shouldrecall, tan� x��� sin	 x


cos	 x
 , and

1



thereforetan� x� is undefinedwhenevercos� x��� 0. In particular, thetangentfunctionis
undefinedfor x ����
2 . Whatthis meansis thatwe have vertical asymptotesat x ����
2,
so the graphextendsinfinitely down to the left and infinitely high to the right. (Of
course,on our graphswe’ll have to cut this off at somepoint.) Theredlinesherewill
indicatetheasymptotes.
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Weknow thattan� x� is periodicwith period� . Thatmeansthegraphjustrepeatsforever
andever to theleft andright.
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The Graph of Cot(x)

Now we’ll do thesamething with cot� x� . Theonly realdifferencein our methodhere
is that cot� x��� cos	 x


sin	 x
 is undefinedwhensin(x)� 0, NOT whencos(x)� 0. That means
theverticalasymptoteswill bein a differentplace.

First,a tableof values:
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If weplot thesepoints � x,y� they look like this:
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We canconnectthedotsusinga smoothcurve to getan ideaof what thegraphlooks
like,but that’snot thewholestoryyet.

As with tan� x� , we have to recognizethat thereareverticalasymptotesto the left and
theright of this graph,wheresin� x��� 0. (Remember, sin� x��� 0 for multiplesof � .)
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Weknow thatcot� x� is periodicwith period� . Thatmeansthegraphjustrepeatsforever
andever to theleft andright.
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The Graphs of Csc(x) and Sec(x)

Thebookdoesn’t makeaparticularlybigdealaboutthegraphsof csc(x)andsec(x),and
we probablywon’t either. But you shouldat leastseethegraphs.As thebookpoints
out, if you know whatthevaluesof sin(x) andcos(x)are,you canfigureout point-by-
point what the valuesof csc(x)andsec(x)are,becauseyou know csc� x��� 1

sin	 x
 and

sec� x��� 1
cos	 x
 . Let’sexaminethecosecantfunctionfirst.

Thefirst thingyoushouldnoticeis thatcsc(x)is undefinedwheneversin(x)� 0,because
thencsc� x��� 1

0, andwecan’t divideby zero.Soit shouldbenosurprisethatthegraph
of csc(x)will have verticalasymptotesat thoseplaceswheresin(x)� 0. Also, csc(x)is
positivewheneversin(x) is positive,andcsc(x)is negativewheneversin(x) is negative.
However, if sin(x) is verysmall,csc(x)is very large, becauseif you divide1 by a very
smallnumber, you geta largeone. (Think aboutit; 1

0.001 � 1000.) Look at thegraph
andseeif youcanseeall of thesethings.Theredlinesaretheasyptotes.Theblueline
is thegraphof sin(x),andthegreenline is thegraphof csc(x).
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Now let’s look quickly at sec� x��� 1
cos	 x
 . Theverticalasymptoteswill now bewhere

cos(x)� 0,but theotherpartsof thegraphwill look essentiallythesame– thisshouldn’t
bea surprise,andhere’swhy: thegraphsof sin(x) andcos(x)areessentiallythesame,
exceptfor ahorizontalshift. Hencethegraphsof csc(x)andsec(x)– thereciprocalsof
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sin(x)andcos(x)– will look thesame,exceptfor ahorizontalshift.

Here’s thegraph. Again, the red linesaretheasymptotes,theblue line is cos(x),and
thegreenline is sec(x).
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