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Chapter 4

Objectives -

Graphy = tan x.

Graph variations of y = tan x.
Graphy = cot x.

Graph variations of y = cot x.
Graphy = csc x and y = sec X.

Graph variations of y = ¢sc x and sec
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The Graph ()f Y= 1an X Objective: Students

graph tam, cot, sec, ¢sc.
2. Complete the table
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2. The table begins fo repeat at . Period = .

1
Z tangent is an odd function. /]
2 tanl-x) = -tanx N,
Foal
. JU 3 T ; JT 3 JT ' /
2. Since cos 2° z= 0, fanis undeflned at 272 ~ E ’




Objective: Students
graph tan, cot, sec, csc.

The Tangent curve: f(x) = tanx

2 Period = T

T
2. Domain = all reals except odd multiples of 2

. Range = all reals

2 Vertical asymptotes at odd multiples of % 2
2n+1)Z
(2n+1)7

2. X-intercepts at multiples of .
2. f(x) = tanx is an odd function with origin symmetry.

2 tanx =1 or -1 at 1/4 intervals.




Graphing Variations of y = tanx Objective: Students

graph tam, cot, sec, ¢sc.

2. Graphing y = atan(bx-¢), b>0.

1. Find consecutive asymptotes from an interval of one period. —

% The asymptotes are: by —c="and py—c¢=— =

2 2

2. Find x-intercept midway between asymptotes.

3. Find values of y at 1/4 and 3/4 intervals between asymptotes,
these will bey = -a, and y = a.

4. That will be one period, repeat as needed over designated domain.




Graphing Variations of y = tan x e S st

T
2. Graphing y = atan(bx-¢), b>0. —% <by—e< % bx — ¢ = if

l. asymptotes bx—ec= J_r%

: Xt X AL T
2. x-intercept 12 2 bx, — ¢ 7!
3. yat 1/4 and %/4 interval, y=2a | . yRa g
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Example: Graphing a Tangent Function Objective: Students

graph tam, cot, sec, ¢sc.
Graph y = 3tan2x for —%sxs%ﬂ a=%b
1. asymptotes _Egbx_gg% —%SZX—OS_

with two consecutive asymptotes at

X=—£amfx=£
4 4




Example: Graphing a Tangent Function Objective: Students

graph tam, cot, sec, ¢sc.
Graphy = 3tan2x for —£<x<3—” a=3b=2¢=0 -><x<_
p y 4_ — A = 4_ ’ ’ 4. I 4-
U | U
2. x-intercept x = 42 4_0  x-intercept at (0, 0).
3. yat 174 and 3/4 intervals x = —% X = %

These points have y values of -a and a.
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Example: Graphing a Tangent Function Objective: Students

graph tam, cot, sec, ¢sc.

- ST
T 3 A T As x -
Graphy = 3tan2x for - <x<=— a=34b=2¢=0 AP 4
4 4 F) > FOI o
Y .
. T o : . :
4. Repeat over the domain 2 <x< T ] :
. Y
5. Arrow notations - S A
7y 2 l0z 2 f il
£73f] s 4
y=&;—3 I | i \t‘\j'\/WVW \
As x >—Z Asxe% 19

flx) > —oo flx) > —oo




The Cotangent Curve: The Graph of y = cot x Objective: Students
graph tam, cot, sec, ¢sc.

. Graphing y = acot(bx-¢), b>0.
. Period =

2. Pomain = all reals except integer multiples of . \
= Range = all reals
2 Vertical asymptotes at integer multiples of w 2w rN\CW . o7\
() A
: A

2 X-intercepts at odd wmultiples of w/2 (midpoint).

2. t(x) = cotx is an odd function, origin symmetry.

2 eotx =1 or -1 at 1/4 and 3/4 interval.




Graphing Variations of y = cotx Objective: Students

graph tam, cot, sec, ¢sc.

2. Graphing y = acot(bx-¢), b>0.

1. Find consecutive asymptotes from an interval of one period. Q< hx—e<r

2. The asymptotes are: bx-¢ = 0 and bx-¢ = .

2. Find x-intercept midway between asymptotes.

3. Find values of y at 1/4 and 3/4 intervals between asymptotes,
thesewillbey = -a, and y = a.

4. That will be one period, repeat as needed.




Graphing Variations of y = cotx Objective: Students

graph tan, cot, sec, csc.
X Graphingy = acot(bx-¢), 0. 0<bx-e<nm bx—e=0,7

bx,—¢=0 4
l. asymptotes bx—e=0and bx —¢c=r 1~ :

: + v\
2. x-intercept X1+ 4, R\
3. yat 1/4 and 3/4 interval, y=:a T N
A
| .




Example: Graphing a Cotangent Function Objective: Students
graph tan, cot, sec, csc.
l =« ]

Graph one full periodof y=—cot—x a=-—,h

JC
2°%7 g:b=20-0

. asymptotes bx—c=0amd bx —c=r

JU JU
Ex—O—O,zx—O—yr x=0x=2

An interval containing one period is (0,2)

with two consecutive asymptotesat x=0amd x =2

14 love
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Example: Graphing a Cotangent Function Objective: Students
graph tam, cot, sec, ¢sc.

1

Graph one full period of y=—co’r£x azl,bzz,czo
2 2 2 2 1o v s 0

sx—0

Flx) - oo
: 0+2 ; 1
2. x-intercept «x-= 7 = 1 x-intfercept at (1, 0). ?,

3. yat 1/4 and 3/4 intervals K 2
K 3 i
X = E X = Z % 1__
y =

These have y values of a and -a.

1 1) (% 1)
2°2) \2° 2,




The graphs of y = ¢s¢ x and y = sec x Objective: Students

graph tam, cot, sec, ¢sc.

We can obtain the graphs of the cosecant and secant curves by using the reciprocal identities

CSCX = — SeCX =
SiInx COS X

We obtain the graph of y = ¢sc x by taking reciprocals of the y-values of y = sin x.
The vertical asymptotes of y = ¢sc x occur at the x-intercepts of y = sin x.

We obtain the graph of y = sec x by taking reciprocals of the y-values of y = cos x.
The vertical asymptotes of y = sec x occur at the x-intercepts of y = cos x.




The Cosecant Curve: The Graph of y = csex Objective: Students
graph tam, cot, sec, ¢sc.

2. Graphing y = esclx)
2. Period = 2w

=
>

2. Pomain = all reals except integer multiples of . ] ¥ :
2 Range = (-=-11U [1,%) N N

val Ve(rfica)l asymptotes at integer multiples of
nr

2. no X-intercepts.
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2. t(x) = esex is an odd function, origin symwmetry.

2 esex = 1 or -1 at 1/4 and %/4 periods.




The Secant Curve: The Graph of y = secx Objective: Students
graph tam, cot, sec, ¢sc.

. Graphing y = sec(x)
2. Period = 21

= Dowain = all reals except odd multiples of w/2. | 5 /!
% Range = (-=A1V [1) 4
2T - ?n: A : <
% Vertical asymptotes at odd multiples of w/2 5 5
2n-1)= y b
7

2. no x-intercepts.
. t(x) = seex is an even function, y-axis symmetry.

2. seex = 1 or -1 at 1/4 and 3/4 period.




Using a Sine Curve to Obtain a Cosecant Curve Obiective: Students

graph tam, cot, sec, ¢sc.

(o . A
Use the graph of y =sin| x + - [to obtain the graph of y =cse| x
. 4 .4
2. The sin graph is shifted left w/4. As x >-9f As x >-54”_ As x >-Z_ As H?T”_
flx) — o flx)— o flx) — e flx) —
= The x-intercepts of the sine graph ) W :
correspond to the vertical asymptotes '\ / AN ;
of the cosecant graph. 3 - 24 71
5 5 ] 3
T T
Asxe—T As x v AsxeT

flx) — —o flx) - —oo flx) > -  flx)— —o




Example: Graphing a Secant Function Objective: Students

graph tam, cot, sec, ¢sc.

Graphy = 2sec2x for on <X < i

§ §

Beqgin by graphing the reciprocal function, y = 2¢0s2x.
This equation is of the form y = acoshx, with a=2, h=2.

7r:2_7t:

amplitude: lal=12]=2 period: ZT 2 T

2. We will use quarter-periods fo find x-values for the five key points.

r 3

2 Thekey pointsare: % 2 &+ T




Example: Graphing a Secant Function Objective: Students

graph tam, cot, sec, ¢sc.

Graphy = 2sec2x for om <X< Sn

4 4

Begin by graphing y = 2c0s2x 2- :

awmplitude: lal=12]=-2

period: e 4 Z 4 :
b 2
2T
T | | %z
1014 24
2002« 2 0 2 | 0 | 2




Example: Graphing a Secant Function Objective: Students

graph tam, cot, sec, ¢sc.

3 3 As ¥ >_Z+E Ay

Graphy = 2sec2x for <" <71 flX) oo y fl i

Repeat over the domain. E 2 E
Praw asymptotes through the x-intercepts. 5 . Y 5 )

. 34 2
Praw the graph of the inverse y = 2sec2x | '
H2/r T4\ A
Po not forget arrow notation. : 2T :
| Z Asx;—z_ Asxef Asx'ag—”_
A‘S X— —T 4, 4 4.

Fly) = oo  TIX)—> —co flx) > —o  flx) - -



The Six Curves of Trigonometry Objective: Students

graph tam, cot, sec, ¢sc.
f(x) = sinx
Period = 21r Powmain = all reals Range =[], 1]
i_—_——:_gg
-5 3n 21T




The Six Curves of Trigonometry Objective: Students

graph tam, cot, sec, ¢sc.

f(x) = cosx
Period = 21 Powmain = all reals Range =[], 1]
1]
x 1 |° r ™
2 o T 2




The Six Curves of Trigonometry Objective: Students

graph tam, cot, sec, ¢sc.

f(x) = tanx
. . . s _
Period = T Dowmain = all reals except odd multiples of 7 Range = all reals

11—
1
2 | / /
l g 3

// - . . // l




The Six Curves of Trigonometry Objective: Students

graph tam, cot, sec, ¢sc.

f(x) = cotx

Period = Pomain = all reals except integer multiples of 7 Range = all reals
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The Six Curves of Trigonometry Objective: Students

graph tam, cot, sec, ¢sc.

f(x) = esex

Period = 2w  Dowmain = all reals except integer multiples of w. Range = (-, -11U L1, =)




The Six Curves of Trigonometry Objective: Students

graph tam, cot, sec, ¢sc.

f(x) = seex

Period = 2w  Dowain = all reals except odd multiples of w/2.  Range = (-, -11U L], =)




