0.6 Graphing Transcendental Functions

There are somespecial functions we needto be ableto graph easily

Directions follow for

exponertial functions (seepage68),
logarithmic functions (seepage71),

trigonometric functions (seepage75),



0.6.1 Exp onential Functions
Supposewe warnt to graphy = e*! usinga window of [ 3;2] by [ 1;5].

TI-83 (this page), TI-89 (seepage69), TI-86 (seepage70).

T1-83: Exponential Functions

Press, and clear any function(s) Flobl Flokz Flots
left over from previouswork. S Ee™ L
To erter e*!1 asthe function 5‘33:
de nition, press(2nd) and (&) ::'1"'-3|;
(secondfunction on ). Me=
WME=
Flotl Flokg Flotz w7
et iR+l
Type x+1) we=
WNxs
wiy=
wWhes
WME=
M=
WIHDO
Seta viewing window of AMIN= =3
[ 3;2]by [ 1;5]. AlEE=2
Ascl=1
Ymin=-1
YMax=D
Yaol=1
ares=1

Press . /

/ |
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T1-89: Exponential Functions

Tography = e, press@ key and (F1 Y= ). If afunction is left over from a previous
graph, put the cursoron the de nition and press CIear'.

To erter €1, press@ and (), (greenfunction on ) (left picture).
Type =x+1) (righi picture).

Ylixi=ani Ylixi=a"0x+1
HAIN RAD AFFROY  FUMC EATT AN RAD ERACT  FUMC

Press and verify

the function is correct.

MAIN FAD AFFROX FUMC EATT

Set the viewing window
Fix | Fe=
of [ 3;2]by [ 1;5]. |;°;‘i=n|2 ;*_"*3|_ ]
Kmax=2.
®scl=1.
ymin=-1.
UM ax=
ysil
Hres=2,

MAIN FAD AFFROX FUMC EATT

Press@ and .

MAIN FRD AFFROW FUMC ERTT
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T1-86: Exponential Functions

Tography = e**, press(Graph), then (F1 y(x)= ). Clear any previously de ned

functions.

Flatl Flotz Flats
To erter e*1 ] Ba®

asthe function de nition,

press(2nd) and ().
(secondfunction on )

PIOE WIND  200M TRACE GRAFH
X ¥ 1 IN5 D DELF DEELCTE

Flobl Flotz Flots
Type (x+1) wlBet (et

PIE WIND  200M TRACE GRAFH
X ¥ 1 IN5 D DELF DEELCTE

Press(F2 Wind ). Seta viewing WINDOL
window of [ 3;2] by [ 1;5]. wflin=-3
wMax=2
wac]=1
gifin=-1
iax=3
dasc]=1
wii)z [ WIND T 200M TTRACE TGRAFH

Press|F5 Graph|. /

_

Foro=THIND T 200 TTRACETaRAFHE

Copyright 2007 Barbara Kenny Page 70 (SECtIOﬂ O 6 . 1)



0.6.2 Logarithmic Functions

Graphing calculatorsdo not, in general,shov us an accuratepicture of the behavior of
logarithmic functions near the vertical asymptote. In fact, the graph appearsto have an
endpoint whenthe curve actually getscloserand closerto the asymptote.

For example,the graph of f (x) = log(x 1) is shown.
It appearsthat the graph beginsaround (1; 1.7).

>

We know the domain of f (x) is (1;1 ) sincex 1> 0.

f (x) alsohasa vertical asymptoteat x = 1. Thus, the curve

must get closerand closerto the asymptote. The resolution of the picture is not precise
enoughto shav how the graph approadhesthe asymptote. Do not be mislead by what you
see.Remenber what you are learning about the graph of the logarithmic function.

When copying the graph to paper, we must include
the vertical asymptote and show the function asit
approadesthe asymptote.

Now supposewe wart to graphy = log(3x? 4x + 2) ory = In(3x? 4x + 2). The only
di erence herein ertering the functions is the logarithm function used. The rst uses
while the seconduse . Both functions are special buttons on the calculator.

We will graphy = log(3x? 4x + 2), using a viewing window of [ 3;5] by [ 2;3]. The

domain of log(3x? 4x+ 2)is(1 ;1 ) since3x? 4x+ 26 0.

TI-83 (seepage72), TI-89 (seepage73), TI-86 (seepage74).
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T1-83: Logarithmic Functions

Graphy = log(3x? 4x + 2).

Both keys(LOG) and are to the left of the number keypad.

Press(Y=). Toerter log(3x? _4x + 2) as Floti Flotz Flets
the function de nition press ~18loal
) - wWWe=
W=
wiy=
whes
W=
wies
Cortinue ertering the expression, E"mﬂilﬂ'zlt&;;ig a4
including the closingparerthesis|) | . =T1ELO =
g ap 0) 2]
s
O
wiy=
whes
“NE=

Setthe window for [ 3;5]by [ 2;3].  WIMDO
AM1n= =3
AMAE=0
Ascl=1
Ymin=-2
Ymax=3
Yacl=1
ares=1

Press .
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T1-89: Logarithmic Functions

The key is to the left of the number keypad while the natural log function is
the secondfunction on the variable (X)) .

To graphy = log(3x?2 4x + 2), press@ key and .

To erter log(3x?  4x + 2) either

~FLOTE

use(Catalog) and nd the log iz

function, or type it in. Hold down ais
; 3=
and type log, then the left parerthe5|s . ag:
alixi=loal
MAIN FAD EXACT FUMC

Finish ertering the expression(left picture).
Press, and verify the function is correct (right picture).

~FLOTE ~FLOTE

3%2 491=lng[3-x2-4-x-+2]
|=|3= |
|:|£|.= Ui=
':IE= 3%‘
e -
= ':IE\‘—
HE— gr=
Ylixi=logi3x"2—4=+2 g2 i=
HMAIN FAD AFFROR  FUMC HMAIN FAD AFFROR  FUMC
) Fi-| Fer ]
Setthe window for [ 3;5]by [ 2;3]. L‘;:‘i’:‘”"‘
HMAKT 0.
wacl=1,
umin=-2.
UMax=3.
yscl=].
®res=2,
MAIN FAD AFFROR  FUMNC

Filr | Fer| F3 F4 FSr | Fir |Fr=#i

Tools|2aam|Tracg|ReArarh|FHath|Dr aw|Fen|:-
Press@ and|F3 Graph].

MAIN FAD AFFROX FUMC
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T1-86: Logarithmic Functions

Both keys(LOG) and are to the left and up slightly from the number keypad.

To graphy = log(3x?  4x + 2), press(Graph), then .

To erter the function de nition, press(LOG). %ETEIE?EIE ot

PIRRE WIND 200M TRACE GRAFH
X ¥ D INSF D DELF DSELCTR

Enter the expression,ncluding Flatd Ptz Plots
the opening and closing parertheses. w1810 (3 w"I-4 wtd)

HIND  200M TRACE GRAFH

[M3F 1 DELF DSELCTE

WINOOW

wflin= -3

wMax=5

wac]=1

gflin=-2

uflax=3

Jusc]=1

uiz)= [ WIND T 2004 ITRACEDGRAFH K

Setthe viewing window for [ 3;5] by [ 2;3].

Press|F5 Graph]. ‘___\_\\\ /

=

W= HIND 1 200M 1TRACE TGRAFR
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0.6.3 Trigonometric Functions

We graph trigonometric functions in radian mode. To graph the desiredfunction, we also
needto nd the amplitude (when it exists) and the period to help guide usin selectingan
appropriate viewing window.

Let's graph y = sin(2x ) and y=se¢ X).

Find the amplitude (when it exists) and the period of ead.

When graphing trigonometric functions squared,suc as sin?(x), we have two choices.

2
Enter sin(x) * 2, which is interpreted correctly as  sin(x)

2
Enter (sin(x)) A 2, which is  sin(x)

TI-83 (seepage76), TI-89 (seepage78), TI-86 (seepage8l).
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T1-83: Trigonometric Functions

Ched rst for Radian mode by pressing. If Degree is selectedinstead of Radian
(left picture), usethe arrow keysto move the cursordown to Radian and press

(right picture). Then press and.

Scl End - Sci End

B1 23456759 IR (] 23456739
- Far Fol Ses ; ar Fol Seq
LonnecLes
;EJJEHtia

MWl Horiz G-T

Press and clear any previousfunction de nitions.
To erter the formulay, = sin2x ), press(Sin) to get sin(  (left picture).
Enter 2x ) using(2nd) and (D) ( is the secondfunction for (*)) (right picture).

Flatl Flatz Flots Flokl Flatz Flots
“iBzint RS 1n2R-m)
wWe= wWe=
sWa= wWa=
syy= wyy=
sYo= wYe=
“Ne= “WE=
“Ne= wWe=

With an amplitude of 1, and period of , setthe viewingwindow for [ ; ]by[ 1.5;1.5]

to graph two full periods of the function. Press(Window) and erter the appropriate

values. Notice, you enter  , but assoon asyou press|Enter }, the value is changedto the
decimalrepresemation (left picture). Press|Graph| (right picture).

W THOO

amin=-3. 141592
YMax=T /\ /\
ascl=1 1 s

Ymin=-1.2 \/ \/
Ymax=1.5
Yecl=1

ares=1
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Now, graphy = se¢ x). We needto remenber a coupleof things rst. We know

se¢ x) = . The secant function hasvertical asymptotes,sowe should use dot

cos( x)
mode (seepage?22, or page100).

Press and clear the previousfunction de nition.

Enter 1=cos( x) bytyping 1/ and press (left picture).
Enter x) to nish the de nition (right picture).

Flatl Flatz Flots Flokl Flatz Flots
Bl cosc Bl Acosima)
wWe= wWe=
sWa= wWa=
syy= wyy=
sYo= wYe=
“Ne= “WE=
“Ne= wWe=

With a period of 2, let's setthe viewing window for [ 2;2] by [ 4;4]to graph two full
periods. Press Window' and ernter appropriate values(left picture). With the calculator

setfor dot mode, press| Graph' (right picture).

b LMD
§m1n=£2 ) . .
Max= - W L
Ascl=1
Ymin=-4
Ymax=d
Yal=1
sres=]

Sketching this graph on paper, we must
draw the secant function with solid
lines, and draw the appropriate vertical
asymptoteswith dashedlines. Be able to
label the scaleonthe x andy axesfor
the y intercept, the asmyptotes, and the -

v+
Pl—

_— e e o e e P e —

local extrema.

—— —— . e ey
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T1-89: Trigonometric Functions

Ched rst for Radian mode. Press (left picture). If Degree is selectedinstead of
Radian, usethe arrow keysto move the cursordown to Angle. Then hit the right arrow
key (right picture).

i HMODE y i HMODE y
F1 | Fz | F= F1 | Fz | F=
Fade 1|Fade z|Fade 3 Fade 1|Fade z|Fade 3
GEAFN e FUMCTION & GFOFN e FUMCTION &
main * i+
FLOAT 12 *

... DEGREE*
n at MORMAL
Complex Format..... KEAL ¥
- Wector Fopmat........ EEIII_:;I'HHGULHH&

Fretke Frint
Enker=5AVE EZC=CAMCEL

UZE  AMD + TO OFEM CHOICE®

Exronenkial Formak
Complex Format ...
+ Yeckor Format ...
Fretky Frink............

Enker=5ZAVE EZC=CAMCEL
TYFE OF UXE €%t} + [ENTER] OF [EZC]

TAH

Usethe up arrow to move the cursorto Radian (left picture) and press (right
picture). Press(Enter) oncemoreto save your changeand exit Mode.

i MODE

=

FL | FE ] F¥
[P-:lﬂ-z 1Iru3-z zIP-m 3]

ararh

w.. FLOAT 12 %

FUMCTION *
mdin #

b

rOD0E

FRNERANE
Fuaeihuaeéhuaeﬂ
FUMCTION *

. Main ¥
. FLI]FIT11$-}

Exprongntial Forpak
Comprlex Format..... KEAL ¥
- eckor Fopmat....... RECTAMGULAF ¥

Fretky Frink............ OH >
Enker=5ZAVE EZC=CAMCEL

UZE # AMD + TO OFEM CHOICE®

1=EHD£HH

OH >
EZC=CAMCEL
FUMC

Enker=5AVE
MAIN FAD AFFROX

Let's graphy = sin(2x ).
Pressthe green@ key and . Clear any previousfunctions.

), press(2nd) and (SIN) to get sin( (left picture).
using and O ( is the secondfunction for ) (right picture).

To erter the formula y = sin(2x
2x )

Enter

*PLqTS aPLqu
gl= gl=
‘:|2= H2=
'=|3= |=|3=
= =
‘:|5= |=|5=
HE= 5=
Hi= iz
glixi=sing glixi=sintdx—m2
MAIN FAD AFFROR  FUMC MAIN FAD ERACT FUMNC
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Press|Enter ) and verify the formula is correct. “FLOTS

“yl=sinld-= — m
=

2
4=
Hgf
ag=
A=
MAIN FEAD AFFROX FUMC
With an amplitude of 1, and period of , let's setthe viewing window for [ ; ] by
[ 1.5; 1:5] to graph two full periods of the function. Press@ and|F2 Window ) and enter
the appropriate values. Notice, you erter  , but asscon asyou press(Enter), the value

is changedto the decimalrepresetation (left picture). Press@ and [F3 Graph| (right
picture).

Fir| Fi~r
Tools|2aam

=min=-3. 14159265359
®MAK=TT

wacl=1,

umin=-1.5

umax=1.5

yscl=]1.

wres=2,

MAIN FERD EXACT FUMC MAIN FERD EXACT FUMC

Now, graphy = se¢ Xx). We needto remenber a coupleof things rst. We know

se¢ x) = and the secant function hasvertical asymptotes,sowe should use dot

1t
cos( x)
mode (seepage25, or page102).

Pressthe green@ key and and clear the previousfunction de nition.

Enter 1=cos( x) bytyping 1/ and press(Cos) (left picture). Enter  x) (right
picture).

~FLOTE ~FLOTE

gl= yl=

2= u2=

WA= WA=

= =

o= o=

u%= u%=

J5 J5Z

glixi=1l-cosc glixi=1cosCmxd

FAIN FAD ERACT  FLML FAIN FAD ERACT  FLML
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Press(Enter) and verify that it is correct.

95;
_Y&=

g2ima=
HMAIN FAD AFFROR  FUMC

With a period of 2, let's setthe viewing window for [ 2;2] by [ 4;4]to graph two full

periods. Press@ and |F2 Window ) and erter the appropriate values(left picture). With
the calculator set for dot mode (seesection0.8.1), press@ and |F3 Graph| (right
picture).

Fir| Fi~r
Tools|2aam

“min=-2.

EMax==2.
®=cl=1.
umin=-4.

grax=
y=cl o I
®hes=d, S S

MAIN FRD AFFROW FUMC MAIN FRD AFFROW FUMC

Sketching this graph on paper, we must
draw the secant function with solid
lines, and draw the appropriate vertical
asymptoteswith dashedlines. Be ableto
label the scaleonthe x andy axes
for the y intercept, the asymptotes,and
the local extrema. -

U
"
pr

—— —— . ey
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T1-86: Trigonometric Functions

Ched rst for Radian mode by pressing and (where Mode is the second
function on ). If Degree is selectedinstead of Radian (left picture), usethe arrow

keysto move the cursordown to Radian and press (right picture). Press

and (Quit). Sci Eng TR Sci Eng
317345675961 B 0113456 a0t
30141 earee
F'E E Al FolarC

A Fiolar
Pol Param DifEsy

=W Bin Oct Hex I Bin (ot Hex
g Cull) Seherel) il

dxH0ar

dxt0er

Press(Graph), then (F1 y(x)= ) and clear any previousfunctions.

To enter the formula y; = sin(2x ), press to get sin (left picture).
Enter (2x ) using andO ( isthe secondfunction for ) (right picture).

Plotl Flotz Flot Pt Flotz Flats
~diBsin saiBsin (2 w-mi

PTWE HIND 200K THACE GRAFH
X ¥ 1 IN5 D DELF DEELCTE X ¥ 1IN D DELF RZELCTE

PIE WIND  200M TRACE GRAFH

With an amplitude of 1, and period of , setthe viewingwindow for [ ; ]by[ 1.5;1.5]
to graph two full periods of the function. Pressm and (F2 Wind ) and erter the
appropriate values. Notice, you erter  , but assoon asyou press[Enter], the valueis
changedto the decimalrepresetation (left picture). Press|F5 Graph|) (right picture).

WTHDOL!

#Min=-3. 141599265359

®Max=n ffﬁﬂﬁ ffﬁH\
%5 ]1=1

gfin=-1.5

dilax=1.5

ascl=1

v00= DHIND | 200M KTRACE DGRAFH K Fvih= TN 12000 I TRACE DGRAFH
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Now, graphy = se¢ x). We needto remenber a coupleof things rst. We know

se¢ Xx) = . The secant function hasvertical asymptotes,sowe should use dot

cos( x)
mode (seepage?27, or page104).

Press|F1 y(x)= | and clearthe previousfunction de nition.

Enter 1=cos( x) bytyping 1/ and press(Cos) (left picture).
Enter ( x) to nish the de nition (right picture).

Flatl Flotz Flats Flatl Flotz Flotz
4181 /cos 181008 Cmxd

PIRRE WIND 200M TRACE GRAFH
X ¥ D INSF D DELF DSELCTR X ¥ | IN5F | DELF NZELCTR

Z00M  TRACE GRAFH

With a period of 2, let's setthe viewing window for [ 2;2] by [ 4;4]to graph two full
periods. Press(2nd) and (F2 Wind ) and erter appropriate values(left picture). With the
calculator set for dot mode, press|F5 Graph|) (right picture).

WTHDOL!
xﬁ1n=2'2 . | .
wMax=

:{ﬁu;1= 14 i " e
gfin=-
ublax=4 S P
lyscl=1 - C
wid= [ WIND T 2000 DTRACE DGRAFH b [tz THIND T 200M TTRACE TGRAFH b

Sketching this graph on paper, we must
draw the secant function with solid
lines, and draw the appropriate vertical
asymptoteswith dashedlines. Be ableto
label the scaleonthe x andy axesfor
the y intercept, the asymptotes,and the
local extrema. .-

v+
Pl—

_— e e o e e P e e

—— —— . e ey
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