Precalculus Digital Learning
Week of 4/13 Lesson 4

Graphs of the Other Trigonometric Functions

Print these 3 pages if you can. The first 2 pages are discussed in the video, page 3
contains a couple problems for you to try.  Video — Digital Learning Lesson 4
(a link to video can be found on my website)

Learning Targets:
| can recognize the graphs of the Tangent, Cotangent, Secant and Cosecant
| can identify the vertical asymptotes on the graphs of the Tangent, Cotangent,
Secant and Cosecant functions.

There are 4 other trigonometric functions that we should learn the parent graphs. The parent graphs of
the Tangent, Cotangent, Secant and Cosecant are quite different from the Sine and Cosine functions.
These functions can be defined as the ratios of the sine and/or cosine functions. Recall:

sinf cos6

cos6 cotd = % cscd = sinf and sect) = cos6

tan g =

As a result, each is undefined anytime the function in the denominator equals zero. On the graphs these
functions we will see equally spaced vertical asymptotes. You will need to know where the asymptotes
are on graphs for each of these functions. To do so we need to identify the where sine and cosine equal
zero. From your unit circles or your graphs, we know:

sinf = 0 when6 =...-180°0°180°360°540°. .. or 6 =...-m O, m, 3m, 5m, ..

cos® =0 when § =. . .—90°,90°,270°,450°,630°. .. or 6=...—, %, 37”57’”7”
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Graph of the Tangent Function
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Since tan 8 = %, tan 0 is undefined when cos8 =0
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Where tan 8 is undefined the graph shows

vertical asymptotes at: | y=tanx
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or 0= gi nn for all integer values of n !
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The function is unbounded. There is no amplitude
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The period of the functionis .  per = %

Zeroes at & = 0 + mn for all integer values of n period:

The function increases between the asymptotes. The function is Odd

Domain = {6 / OeR, 6 #+ g + nin for all integer values of n}

Range = {y / yeR}



Graph of the Cotangent Function

Since cot8 = %, cot 6 is undefined when sinf =0, : ?
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The period of the function is 7. per =7 \
T . period: 7
Zeroes at 6 = St for all integer values of n
The function decreases between the asymptotes. The function is Odd
Domain = {6 / 6eR, 6 # 0 £ nn for all integer values of n}
Range = {y / yeR}
Graph of the Secant and Cosecant Functions
Since secd = —— and cscf = —, they too will have vertical asymptotes.
cos6 sinf
y = secx Yy = CSCX
i k
| 3 3
k k
3 k k
k L '’
] k 1]
] |3 " k
: : } .
: . -
E E 271rx ‘f %3
[ 3 E 3
k b i
k [ v [
k [ |
i : 7 i
| ! |« .|
[ | l period: 27 !
Vertical asymptotes at x = . . — 37" - 237" . Vertical asymptotes x = . .—m, 0,7, 2m,. .
s
or x=;iﬂn or x=0xmnn
Both functions are unbounded. There are no amplitudes
The period of both functions is 2n. per = ZT”
Neither functions have zeroes.
Domain = {x / xeR, x # % + nn} Domain = {x / xeR, x # 0 x nn}

Range={y/y<-1 U y=> 1} Range={y/y<-1 U y=> 1}



Pause the video for a few minutes and try questions these 3 multiple choice questions, then
resume to check your results.

1) Which statement correctly identifies the vertical asymptotes of y = cotx

a)  x =+ nnforall integer values of n

b) x =04+ nrn forall integer values of n

) x= g + gn for all integer values of n

d x=0+ gn for all integer values of n

2)  Which statement correctly identifies the vertical asymptotes of y = secx

Q) x= g + gn for all integer values of n

b)  x=0zn forallinteger values of n

c) x= g + nn for all integer values of n

d) x =0+ nn forall integer values of n
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3) Which of the following pairs of statements are true for y = tan x for all integer values of n

a) Domain = {x [ xeR, x # % + nn} A : Y M .
3...4_

Range={y/ y<-1 U y > 1} E E , :yztanxﬁ

I i I

b) Domain = {x / xeR, 6 # 0+ ©n} i v o1/ i
Range = {y | yeR} s :1 E H E 1
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¢) Domain = {x / xeR, x #+ 0+ mn} i 2T 2 :
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d) Domain = {x /xeR, 0 # gi nn}
Range = {y / yeR} period: 7t




