Precalculus
6.5: Graphs of the Cosecant, Secant, Tangent and Cotangent Functions

Concord High
RNBriones

Section 6.7

Graphs of the Tangent,
Cotangent, Cosecant, and
Secant Functions

Properties of the Cosecant and Secant Functions
| y=Acsc(kq—c)+h y = Asec(kq —c)+h

o Amplitude=|A
e Period, T =§
k

.. C

3 PhaseShlft:E

o Subinterval Width :2

o Interval defining ONE Cycle: [EE+TJ

o Use 5-keypoints

Properties of the Cosecant and Secant Functions
| y=Acsc(kq—-c)+h

Properties of the Trigonometric Functions

y=Asec(kq—-c)+h

Trig. Function Amplitude Period Phase Shift Sub-I nterval Interval defining
Width ONE cycle

1. The period = O

. The rerge = the =20 of "asl numbars oraEcEr than o souel o 1 oor less
Cosecant ~ 5750

4 Thera sra rn sinfrrreats

Graphs of the Cosecant and Secant Functions

Amplitude | Period | Phase| Sub- Interval Key points
Shift | Interval | defining
Width | ONE cycle
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Properties of the Trigonometric Functions

The parind is M
2. The domainis the s22 of real numbers except gﬁ. whera iz

Secant &1 o inilsger

3. The range is te sa; of real numbers greater than or equel to 1
Function o le=s than or equal a7
The e ae noe s-intzrcepts.
Tha p-inlencapl is 1
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ASYTIPLIESs are x = "2'-7. where /i 15 an oo 1sager.
1 wben x - wn, whers 5= an even irkegar.
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Properties of the Tangent and Cotangent Functions

Graphs of the Cosecant and Secant Functions
Amplitude | Period | Phase| Sub- Interval Key points
Shift | Interval | defining
Width | ONE cycle
y=3sec(px—-2)+5

y=Atan(kg —c)+h y=Acot(kg —c)+h

o NO Amplitude
o Period, T=P>
k

.

. PhaseShlft:E

« Interval defining ONE Cydle: [EE+T]

o Use 3-keypoints

Properties of the Trigonometric Functions
7. The period is =
A The thrnain is Lhis selool vea onebiess seoep Lo, wheee o
Tangent an odd intogen. -
. 3. The range is the set of real numbers
Functlon 4. |ha xintercepte ara locatad at @, whara n 1S an intagar.
5. The p-intercept is 0.
B. The asymplotes a~= 5 gr'. where iz 8n odd insegsn
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Graphs of the Tangent and Cotangent Functions
Amplitude | Period | Phase| Sub- Interval Key points
Shift | Interval | defining
Width | ONE cycle
y=tan 9 P
2 4

Graphs of the Tangent and Cotangent Functions

Amplitude | Period | Phase
Shift

Sub-
Interval
Width

Interval
defining
ONE cycle

Key points

Properties of the Trigonometric Functions
1. The puriud is =
Cotangent & Tl lmn s i
H A Tha wntarmey Incatend 71 2 a, whers nis an odd inteper
FunCtlon 3. Thara is na p!-inL il -
5. The asymphrdas ars x - w0, where 0 s ar integar
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Tangent and Cotangent Functions

a. lan % = undefined
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Values of Trigonometric Functions

Example o Find each value by referring to the graphs of the trigonometric functions.

. The peried is =
*

o=

an oded irtegear
3. The rangs is the set of rezl numbers.
4. Ihe sntercepts are located at 7n, whers 6 1s an integer,
e :
=}
B

7, where 17 is ar

sl integer

- Tha durnain is e sl of vesl ounibes AR wlibny ooy

1. Tha pariad is &

2. The damain 5 the set of real numbars exceps wn, whers nis an inkagar
2._The rangs is the oot of real numbers,

]

The xnters re located &l

an odd integer.

o TS 15 T FIMETLCDL.
6. The asymztetes are ¥ = =0, where 0 s an nteger.

Example e Find the: values of # for whic

each e

woose =1
q :%+2pn, wheren is an integer

. The pericd is 2.
. Tha domain is the set of real numbars axsapt w0, whara nis 2n intagar.
. The range is the set of real numbers greater than or equal to 1 or less

thar or ecual to -1

L=

4. There are no s-intercepts.
G. There are no p-intzroepts.
5. The ssvmptotes are & = @, whers i s an_ integzn
7. y="1when x=+7 3 1115 80
2
8 y=—-1lwhenx-= "7 = 2an where 1is ar integar

Values of Trigonometric Functions

Example e Hnd the values of § for which each equation 1s true.

h.secd =—1

g =pn, wheren isan odd integer

b

. The period is 2.
2. The domain is the set of real numbers except é.-?: where nis
an odd integer.

3. The range is the set of real numbers greater than or equal to 1
or less than or equal to —1.
4. There are no x-intercapts,
5. The y-intercept is 1.
6. The asymptotes are x = %.IT. where nis an odd integer.
Sy Twhenx  wn where ois an even integer,
J 8. y = -1 when x = =n, where nis ar

Other Trigonometric Functions

Examples ) Graph y = cx l% - %l + 2

Other Trigonometric Functions

Exmnple 9 Wrile un eqquation for a secant lunction with period o, phase shifl % and
vertlcal shift

CW&6.7

Find each value by referring to the graphs of the trigonometric functions.
1) landw 2) usi I: 'T_]
Find the values of @ for which each equation is true.
3) secH —I 4) cors |

Graph each function.

5) y=tan |+ %} 6) v=-sec(20+ ) — 1

Write an equation for the given function given the period, phase shift, and
vertical shift.

7) casecant function. period = 3w, phase shift = ; vertical shift = 4

8) ratangent function, perlod = 2a phase shiff = -

1.vm’lh‘al shift =10
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6.5: Graphs of the Cosecant, Secant, Tangent and Cotangent Functions

PRACTICE 6.7

Graph each function.
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The Graph of the Tangent Function
g |[(cosq,sinq) tan g
_% [%v*?] 3173 ;
_p £ 2 1
4 2" 2 - i _
P (\/5 1) / e
6 272 ——:: 0.58 =
O @ 0
% [?% \;3 = 0.58
P 2 V2
o | (27 :
p 13 e
g [5,?] V1=1.73

1. The serod is
. The demain is the set of real numbers eeepr ;.'J. whare g}

na

on odo ntzger

@ oot

. The ranga = tha s=2 of "aa numbars
L Thie xiveocsps gra ucalad alom, whane oo an inkag
. The p-nberoept i= O,

The asymptates arz ¥ ~ 50 whers 2

= on ocld rbeger.
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PRACTICE 6.7

LY A

aainaa

=tanx, —0 < x

< 00, x not equal to odd multiples OfE

Properties of the Tangent Function

ng -

{= R S

. The period is .
. The domain is the set of real numbers except —n, where 7 is

an odd integer.

. The range is th
. The xintercepts are located at wn, whers 7 is an integer.
. The p-intercept

e set of real numbers.

is 0.

. The asymptotes are x = gn. where n s an odd nteger.
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6.5: Graphs of the Cosecant, Secant, Tangent and Cotangent Functions

Graphing Variations of y = tan x Using Transformations

|ExAMPLE!

Graph:

v—=2ftanx

y=gtanx
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The Graph of the Cotangent Function

¥a
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The Graph of the Cotangent Function

Properties of the Cotangent Function

g |[(cosg,sinq) tang | | ||
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. The period is w.

. The range is the set of real numbers.

. The xntercepts are located at %n where 1 is an odd integear.
Trere is no p-intarcenn

. The asymptotes 8- x

[ B B R o' B Vi

wn, where riis an integer:

. IFe domain 1s the set of real numbers except w0, where n1s an Integer.
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The Graph of the Cosecant Function
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Precalculus
6.5: Graphs of the Cosecant, Secant, Tangent and Cotangent Functions

Properties of the Cosecant Function
4 Wy oo ]
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The period s 2

The domain is the set of real numbers except =n, where nis an integer.

The range is the set of real numbers greater than or equal to 1 or less
than or equal ta =1

(AN

4. There are no s-intarcepts
5. There are no y-in
B
¥

5. The asymptote x = mn, where nis an intager.

¥y =1 when x 2=n, where nis an integer.

8B y= =1 when x =5 + 2%n, whera nis an intager,
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The Graph of the Secant Function
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The Graph of the Secant Function

y = secB
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Properties of the Secant Function
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1. The pzriod is 4.

. Ihe domain is the set ot real rumbers except [, where i /s
an odd integer. <

. The range is the set of real numbers greater than or equal to 1
or Izss than or equal to —1.

. There are no x-intercepss.
. The y-intercept is 1.

nc

ol

- The azymptotes are x = 5, where 1 is an odd integer.
¥ = Twhen ¥ = =n, whrra 1 is 20 evan inteoer

oo~ g m

. ¥ = —=Twhen x = wn, where nis an odd iteger

Phase and Vertical Shift of the other Trig. Functions

y=tan(kg-c)+h, y=cot(kg—c)+h
y=sec(kg—-c)+h, andy=csc(kq—c)+h

The phase shift of the above functionswherek >0
is

€ «ifc>0 theshift istotheright.

k  If ¢ <0, the shift isto theleft.

Thevertical shift of the above functionsis h .

= —| =L
p=-tanix+3|
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6.5: Graphs of the Cosecant, Secant, Tangent and Cotangent Functions

Graphy = %tan x+ 2. Usethe graph to determine

the domain and the range of y = %tan X+ 2.
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Graphy =3tan (% xj —1. Usethegraph to determine

the domain and the range of y = 3tan (% x) -1

The Graph of the Cosecant Function

I\

NE

y = cscx, —00 < x <

multiples of 77, |y| = 1

o0, x not equal to integer
1

The Graph of the Cotangent Function

The: prorivee i .

Properties of
the Grapa of

THL L T et

The dorain = the 28t of real numbers exzapt =0, whers a ig &0 inkagar.
The ranga i the est ot ras! numoars.
Thi xircerccgts ars located at :T". where nis an odd intoger.

y=

csc O

¥ = cot &
There is no EinmwEroe.
The mEyMctaies ara ¥ — on, Whers iia &n insger.
—
y =secH
3 I I I I I I I I I
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Graph of y =sec 6

The period of functions v = ain &, ¥ = c03 M), p = c=c A0, and ¥ = 900 kY

.- Parindiop (] d‘—" whers & = UL
Trigonometric e
Functi
vnekians The period of functions v — tan M) 2nd - cok a9 ': whera & = 0.
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The Graph of the Secant Function
y = e Fa
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OBJECTIVE 2 Graphy = —csc(2x)-1. Usethé graph to determine

the domain and the range of y = —csc(2x) —1.

2 Graph Functions of the Formy = Acsc(ox) + B
and y = A sec{wx) + B
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