0.6 Graphing Transcendental Functions

There are some special functions we need to be able to graph easily.

Directions follow for

e exponential functions (see page 68),
e logarithmic functions (see page 71),

e trigonometric functions (see page 75),



0.6.1 Exponential Functions
Suppose we want to graph y = e**! using a window of [—3,2] by [—~1,5].

TI-83 (this page), TI-89 (see page 69), TI-86 (see page 70).

TI-83: Exponential Functions

Press , and clear any function(s) Flotl Flokz Flakz
left over from previous work. wBe™
To enter e**! as the function 5‘32:
definition, press and ::lTla;
(second function on ). WMe=
e
Flotl Flokz Flob: W7
W RE (LD
Type x+1) WNWes
iy
“iy=
whes
e
s
WINDO
Set a viewing window of AMin= -
[—3,2] by [~1,5]. AMaK=2
Asc]1=1
Ymin=-1
Ymax=a
Yzol=1
Ares=1

Press i /
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TI-89: Exponential Functions

To graph y = e**1, press @ key and (F1 Y=). If a function is left over from a previous
graph, put the cursor on the definition and press [ Clear '

To enter e® !, press @ and , (green function on ) (left picture).
Type x+1) (right picture).

~FLOTE ~FLOTE

yl= yl=

yid= y2=

3= 3=

= =

5= 5=

u%= u%=

ot H52
gl Cma=e™i gl Cma=e™Cn+ll
MAIN RAD AFFROR FUMC EATT MAIN RAD EXACT FUMC

Press and verify
the function is correct.

FMAIN RAD AFFROV FUMC ERTT

Set the viewing window T ]
of [-3,2] by [-1,5]. HMin= 3.

®EMax=2.

wacl=1,

umin=-1.

UMax=
yscl
®res=2,

MAIN KAD AFFRON FUMC ERTT

Fi- | Fe= | FE | F4 | FE=| FG= [Fro|E
Press @ and |F3 Graph|. Toils|Zear| THace[Feararh|Math(praw|Fen):-

FMAIN RAD AFFROV FUMC ERTT
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TI-86: Exponential Functions

To graph y = e**1, press , then [F1 y(x)=]. Clear any previously defined

functions.

Flokl Flokz Flak:
To enter e*t! -

as the function definition,

press and .

(second function on )

PIRRE WIND 200M TRACE GRAFH
X ¥ L IMZF F DELF DSELETE

Flabl Platz Flats
Type  (x+1) Bt

FIRRE WIND 200M TRACE GRAFH
X ¥ L IMZF F DELF DSELETE

Press |F2 Wind ). Set a viewing MIHI;II:IM :
window of [—3,2] by [—1, 5]. ANLA= 2
4 by [=1,5) xMax=2
#ac1=]
dflin=-1
giax=a
a5 ]=]
wi)z [ WIND T 200H TTRACE TGRAFH ¥

[orii=THIND T 200M T TRRCE TGRAFHE
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0.6.2 Logarithmic Functions

Graphing calculators do not, in general, show us an accurate picture of the behavior of
logarithmic functions near the vertical asymptote. In fact, the graph appears to have an
endpoint when the curve actually gets closer and closer to the asymptote. To find the
equation of the vertical asymptote, we need to set the logarithmic expression equal to zero
and solve.

For example, the graph of f(z) = log(x — 1) is shown.
It appears that the graph begins around (1, —1.7).
._—_.___.

-

We know the domain of f(z) is (1,00) since x — 1 > 0. We also know the logarithmic
expression z — 1 = 0 when = = 1; thus, f(x) has a vertical asymptote at = = 1. Hence, the
curve must get closer and closer to the asymptote. The resolution of the picture is not
precise enough to show how the graph approaches the asymptote. Do not be misled by
what you see. Remember what you are learning about the graph of the logarithmic
function.

When copying the graph to paper, we must include
the vertical asymptote as a dashed line and show the
function as it approaches the asymptote.

Now suppose we want to graph y = log(32? — 4x + 2) or y = In(3z* — 4z + 2). The only
difference here in entering the functions is the logarithm function used. The first uses
while the second uses . Both functions are special functions on the calculator.

We will graph y = log(32% — 42 + 2), using a viewing window of [—3, 5] by [—2,3]. The
domain of log(3z? — 4z + 2) is (—o0, 00) since 3x? — 4x + 2 # 0. Also, since
32?2 — 4z + 2 # 0, we know there is no vertical asymptote for this logarithmic function.

TI-83 (see page 72), TI-89 (see page 73), TI-86 (see page 74).
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TI-83: Logarithmic Functions

Graph y = log(3z? — 4z + 2).

Both keys and are to the left of the number keypad.

Press . To enter log(3xz? — 4z + 2) as Flati Flotz Flat:

the function definition, press . :ﬁ 12 E logt

sYas
“Yy=
sYo=
“NE=
wNe=

Continue entering the expression, Flotl Flokz Flobz

including the closing parenthesis . EI}:" Bloglix"2-d4x+

wWe=
sWa=
sYy=
sYo=
“Ne=

Set the window for [—3,5] by [—2, 3]. |.I.|I|"-||:||:||.l.|
AM1n= =3
A=
Asc]1=1
Ymin=-2
Ymax=3
Yecl=1
ares=]

Press .
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TI-89: Logarithmic Functions

The key is to the left of the number keypad while the natural log function is
the second function on the variable .

To graph y = log(3z? — 4x + 2), press @ key and :

To enter log(3x? — 4z + 2) either

“FLOTE
use [ Catalog || and find the log 3%:

function, or type it in. Hold down EEE
and type log, then the left parenthesis

o=
HE=
Hi=
gl Cxi=1agi
HMAIN FAD EXACT FUMC

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

~FLOTE ~FLOTE

ul= = 2
- ul=logl3 %% - 4% + 2]
e i
a5 4=
HE= -
= H5=
Hg— ur=
gl Cxa=lagi dx™d—du+2 gl =
HMAIN FAD AFFROR  FUMC HMAIN RAD AFFROR  FUMC
) Fi-| Fe- ]
Set the window for [—3, 5] by [—2, 3]. :{m‘:””
HMAX=.
®=cl=1,
umin=-2.
UMax=3.
yscl=].
®res=2,
TMAIN FAD AFFROY  FUMC

Press @ and .

—

MAIN KAD AFFRON FUMWC
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TI-86: Logarithmic Functions

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

To graph y = log(3x? — 4x + 2), press , then [F1 y(x)=].

To enter the function definition, press . METEIEEE Flot?

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

Enter the expression, including Flatl Plaké P]-:-tBH
the opening and closing parentheses. 18109 (3 w"I-4 wtd)

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

WINOOW

wMin=-3

®fax=5

#5c]1=1

gfin=-2

giax=3

a5c]=1

wigd= [ WING T 2000 TRACEDGRAFH K

Set the viewing window for [—3,5] by [—2, 3].

Press . -__\\\ //‘

—_—

vz | HIND 1 200M 1TRACE TGRAPRH
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0.6.3 Trigonometric Functions

We graph trigonometric functions in radian mode. To graph the desired function, we also
need to find the amplitude (when it exists) and the period to help guide us in selecting an
appropriate viewing window.

Let’s graph y =sin(2e —7) and y = sec(mx).
Find the amplitude (when it exists) and the period of each.

When graphing trigonometric functions squared, such as sin®(z), we have two choices.

2
e Enter sin(z) A 2, which is interpreted correctly as <sin(x)> :

2
e Enter (sin(z)) A 2, which is (sin(x)) .

TI-83 (see page 76), TI-89 (see page 78), TI-86 (see page 81).
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TI-83: Trigonometric Functions

Check first for Radian mode by pressing . If Degree is selected instead of Radian
(left picture), use the arrow keys to move the cursor down to Radian and press

(right picture). Then press and .

-l Eng
g% H125456789
a_1an

MW Horiz G-T

el ath retEl,
MR Horiz G-T

Press and clear any previous function definitions.

To enter the formula y; = sin(2z — ), press to get sin(  (left picture).
Enter 2x—7) using and (m is the second function for ) (right picture).

Flatl Flatz Flatz
HBsing
wWe=

sWa=

sYy=

wYe=

“Ne=

“Ne=

Flotl Flotz Flats
Bz inC2E-m)
wWe=
wWa=
“Wy=
sYo=
“WE=
“We=

With an amplitude of 1, and period of 7, set the viewing window for [—m, 7] by [—1.5, 1.5]
to graph two full periods of the function. Press and enter the appropriate

values. Notice, you enter —m, but as soon as you press | Enter

, the value is changed to the

decimal representation (left picture). Press Graph' (right picture).

W THOIOW
Amin=-3. 141392,
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Now, graph y = sec(mz). We need to remember a couple of things first. We know

sec(mx) =

. The secant function has vertical asymptotes, so we should use dot
cos(mz)

mode (see page 22, or page 100).
Press and clear the previous function definition.

Enter 1/cos(mx) by typing 1/ and press (left picture).
Enter 7x) to finish the definition (right picture).

Flatl Flatz Flatz Flakl Flatz Flots
Bl cos] Bl Acosima)
wWe= wWe=
sYi= wYa=

wiy= niy=
sYo= wYe=
“Ne= “WE=
e wNe=

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

set for dot mode, press Graph' (right picture).

b LMD
§m1n=£E . . .
M= ' WL '
Vael=] - pry -
Ymin=-d

Yrax=4 a i

Yecl=1

Ares=1

| [

Sketching this graph on paper, we must [ |
draw the secant function with solid | [
lines, and draw the appropriate vertical | |
asymptotes with dashed lines. Be able to | d |
label the scale on the z— and y—axes for | |
the y—intercept, the asmyptotes, and the - T S

local extrema.

—-———-——.~
e — — — —
v+
\)l-
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TI-89: Trigonometric Functions

Check first for Radian mode. Press (left picture). If Degree is selected instead of
Radian, use the arrow keys to move the cursor down to Angle. Then hit the right arrow
key (right picture).

i MODE y i MODE y
Fi | Fz | F= Fi | Fz | F=
Fade 1|Fade z|Fade = Fade 1|Fade z|Fade =
[T 3 [T FUMCTION
Currsnkt Foldgr ....... + Currgnt Foldgr ...... in =+

. Mdin
FLOAT 1& ¥

Displaw Didiks .. Disp1a Didiks
n An3al

Expongntial Format MORMAL # Exponsntial Forpiat

Complex Format..... RKEAL * Copplex Format.
- MeCkor Faprgt KRECTAMGULAF + - MeCkor Format.

FretEy FEint ..., oM+ Fretey Frink ...,
: Enter=ZAVE EZC=CAMCEL : . Enter=ZAVE EZC=CAMCEL :
UZE + AWD + TO OFEW CHOICES TYFE OF USE ++14 + [ENTER] OF [EZC]

Use the up arrow to move the cursor to Radian (left picture) and press (right
picture). Press once more to save your change and exit Mode.

i MODE y i HMODE y
F1 | Fz | F= F1 | FZ | F=
Fade 1|rade z|Fade 2 Fade 1|Fade z|Fade 2
FUMCTIOM > L L FUMCTIOM 3
. din CUFFsnt Falder rdin +

Ei!;'_ill:l!-' Didits o FLOAT 1z & Ei!;'_ill:l!-' Didiks FLOAT 1_}2'}

ndlk.... s EAnT A ndl... H

EXPOnEh i E-HE'!HH EXpone 1
Complex Formak..... | i UEGREE | Complex Format ... EEAL +

- Weckor Fopmat........ R ANGICHR - Weckor Fopmat........ RECTAMGLULAF *
PPkt FRiRE............ oM+ PPtk FRIiRE............ OH -+

£ Enktgr=5AYE A2 ESC=CAMCEL E_Enkgr=5RAYE 2 ESC=CAMCEL
p— == p— ==
MAIN RAD AFFRON FUML USE + AWD * TO OFEW CHOICE=

Let’s graph y = sin(2z — 7).
Press the green @ key and . Clear any previous functions.

To enter the formula y = sin(2z — 7), press (2nd) and (SIN) to get sin(  (left picture).
Enter 2x —7) using and (7 is the second function for ) (right picture).

®issintZ2x-m2
FAD ERACT FUNC

®I=Ssing ul
H

KAD AFFROV FUNC
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Press | Enter ) and verify the formula is correct. “FLOTS

“yl=sinf2 = — m
=

FMAIN RAD AFFROV FUMC

With an amplitude of 1, and period of 7, let’s set the viewing window for [—m, 7| by

[—1.5,1.5] to graph two full periods of the function. Press @ and [F2 Window )| and enter

the appropriate values. Notice, you enter —m, but as soon as you press , the value
is changed to the decimal representation (left picture). Press @ and [F3 Graph) (right
picture).

Fi~| Fi=
Tools|Zaam

=min=-3. 14159265359
HMAK=T

®scl=1,

ymin=-1.5

ymax=1.3

yzcl=].

®res=2,

FMAIN RRD EXACT FUMC FMAIN RRD EXACT FUMC

Now, graph y = sec(mz). We need to remember a couple of things first. We know

sec(mx) = and the secant function has vertical asymptotes, so we should use dot

cos(mz)
mode (see page 25, or page 102).

Press the green @ key and and clear the previous function definition.

Enter 1/cos(mx) by typing 1/ and press (left picture). Enter 7x) (right
picture).

~FLOTE ~FLOTE

yl= yl=

2= 2=

WA= WA=

= =

o= o=

45z 45z

J5Z J5Z

gl ixi=1-casy, gl ixi=1cosimsd

MAIN FAD ERACT FUNC MAIN FAD ERACT FUNC
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Press and verify that it is correct.

FMAIN RAD AFFROV FUMC

With a period of 2, let’s set the viewing window for [—2,2] by [—4, 4] to graph two full

periods. Press @ and (F2 Window ) and enter the appropriate values (left picture). With
the calculator set for dot mode (see section 0.8.1), press @ and [F3 Graph) (right

picture).

[ Fi- I rsz

Tools|20am ]
®min=-2.

HMax=2<.

®scl=1.
umin=-4.

Umax=
gzl — o
Hes=E, ST, S

MAIN FAD AFFRON FUMC MAIN KAD AFFRON FUMWC

Sketching this graph on paper, we must
draw the secant function with solid
lines, and draw the appropriate vertical
asymptotes with dashed lines. Be able to
label the scale on the z— and y—axes

for the y—intercept, the asymptotes, and
the local extrema. -

pr
_— = am - — — -
- —— — s
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TI-86: Trigonometric Functions

Check first for Radian mode by pressing and (where Mode is the second
function on ) If Degree is selected instead of Radian (left picture), use the arrow

keys to move the cursor down to Radian and press (right picture). Press
and . ey
WEIEHEE?E?EI

aa1an

Fnl Param OifE~
Bin Oct Hex
A Call) Spherell
gl dxHler

Press , then [ F1 y(x)=] and clear any previous functions.

To enter the formula y; = sin(2z — ), press toget sin  (left picture).
Enter (2x —7) using and (7 is the second function for ) (right picture).

Plotl Plotz Flots Pt Flotz Flats
wd1Bzin wdlBzin (2 x-m)

FIRFEL HIND 200M TRACE GRAFH
X ¥ D INSF D DELF FEELCTR X ¥ 1 INZF 1 DELF NZELCTE

PR WIND 200M TRACE GRAFH

With an amplitude of 1, and period of 7, set the viewing window for [—7, 7] by [—1.5, 1.5]
to graph two full periods of the function. Press (ﬁ] and (F2 Wind) and enter the
appropriate values. Notice, you enter —m, but as soon as you press (Enter], the value is
changed to the decimal representation (left picture). Press [F5 Graph' (right picture).

WMDY

wMin=-3, 14159265359

wbae=n IKHRE fﬁﬁﬁx
#5c]1=1 R A
gfin=-1.5

gMax=1.5

a5c]=1

wxi= LHIND | 200M KTRACE DGRAFH K For=THIND T 200M TTRACETGRAFH F
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Now, graph y = sec(mz). We need to remember a couple of things first. We know

sec(mx) = . The secant function has vertical asymptotes, so we should use dot

cos(mz)
mode (see page 27, or page 104).

Press [F1 y(x)=] and clear the previous function definition.

Enter 1/cos(mx) by typing 1/ and press (left picture).
Enter (7x) to finish the definition (right picture).

Flatl Flotz Flats Flatl Flotz Flots
~1B81/cos 1Bl Acos Cmxd

PIRRE WIND 200M TRACE GRAFH

FIRWEL HIND 200M TRACE GRAFH
X ¥ L IMZF F DELF DSELETR X ¥ | INSF | DELF REELCTE

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

WINDOM
:{HM‘FE'E . | .
=

el=l, i
flin=-
oilax=4 L L
ascl=] o C
w10z THIND 1 200H 1TRACETGRAFH F Fet=TWIND T 200K TTRACE TGRAFAE

Sketching this graph on paper, we must
draw the secant function with solid
lines, and draw the appropriate vertical
asymptotes with dashed lines. Be able to
label the scale on the z— and y—axes for
the y—intercept, the asymptotes, and the
local extrema. .

pr
_— = am - — — -
- —— — s
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