TI-89 GRAPHING CALCULATOR
BASIC OPERATIONS
by

Carolyn Meitler
Concordia University Wisconsin

B-1 Getting Started

MEMDEY
Fix
Press to turn on the calculator. 5]
ExXpr iz Texk 0
Press [6] to get the MEMORY screen (shown at the List B Gt !
[ 14 e qka
right) Function 22 Dther i
: Framdasm 0 Histor»  1zg0
Fickur s ] Zwskem  BI2EZ
#trind Y RAMfres 197574
Archive free zastoy
Enter=iF,
MAIN RAD AUTO FUML 1420

Press | F1] :Tools, press [1] :All and press :

The screen now has a toolbar across the top of the screen, A Ty
H H Fick 0
two horizontal lines and some words at the bottom of the ThmiHn® RiM free  1B7ER
screen. The cursor should be flashing between the two Archive fres  3zzoy I
i . L
horizontal lines at the bottom of the screen. Enter ok — !
RAD AUTO FUHC

However, the screen may look blank. This is because the N —
contrast setting may also have been reset and now needs to ~ JT#=15|f13zbrajcalcjithzr{Frami0jlzan Ur
be adjusted.

The contrast may be too light or too dark. Hold down the
green diamond in a green square key [O] and press the E|

key to make the display lighter, or the key to make

the display darker. | EEI RAD AOTO FUNL T

Press @ |:| to make the display lighter.
Press @ to make the display darker.
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B-2 Home Screen, Toolbar, Special Keys, and Menus

Home Screen
The screen on which calculations are done and commands are entered is called the Home Screen.
The toolbar is across the top of the screen. Access the tool bar by pressing the blue function keys

directly below the screen (for F1 - F5) or pressing and one of the three leftmost keys to
access F6 - F8.

You can always get to this screen (aborting any calculations in progress) by pressing | HOME
QUIT
or by pressing . From here on, this will be referred to as in this

manual.

Clear the home screen by pressing :Tools [8] :Clear Home.

Quit any calculations by pressing :
Clear the Entry Line by pressing | CLEAR] .

The line where the cursor is flashing is called the Entry Line.
The words at the bottom of the screen is called the Status Line. This shows the current state of the
calculator.

This key must be pressed to access the operation above and to the left of a key. These operations
are a yellow color on the face of the calculator. 2nd will appear at the bottom of the screen when
this key is pressed.

In this document, the functions on the face of the calculator above a key will be
referred to in square boxes just as if the function was printed on the key cap. For

example, is the function above the [(-)] key.

(o]

This key must be pressed to access the operation above and to the right of a key. These operations
are printed in green on the face of the calculator.

This key is purple and must be pressed first to access the operation above and to the right of a key
that are printed in purple on the face of the calculator. A lower case a is displayed at the bottom
of the screen when this key is pressed.
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ALPHA| locks the calculator into alpha mode. The calculator will remain in alpha mode

until the | ALPHA| is pressed again.

ESC
If the calculator displays a menu, this key allows you to exit the menu.

MODE
Press [MODE] . The items listed is the current [“’__ HODE "“']
i Fi Fz Fz
setting. Use the right arrow key to select the item Fa3: 1)Fade 2)Pade 3]
: i CUeEert FodEr T, T ity
. ]
you wish to change. A menu will appear. Use the e S [
. LT L FADIAM +
down arrow key to select the menu item and press Exponential Format NORMAL *
) i Complex Fokmak ... REAL *
ENTER| to activate the selection. » puctor Farmat....... RECTANGULAR *
M, Enker=sAVE - Ia
[HHIH RAD AUTO FUMC

Press [F1] , or to see the other pages of
this menu. Press to cancel and exit the

menu.

The settings shown to the right are the default settings. This manual will assume the calculator has
these settings unless the example specifically states to change them with the exception of numbers
containing a decimal point being expressed to ten decimal places.

Note that AUTO setting (displayed at the bottom of the screen) for number presentation will cause
numbers having fractions, e, Tt, or square roots to be expressed in symbolic form unless a number
has been entered using a decimal point. A decimal point in the entry causes the answer to be
expressed using a decimal point. The AUTO setting is on page 2 of the MODE screen.

Note, also, that the default setting is floating point (decimal point) form with digits. To get six
decimal places, change to FIX 6. (See the Texas Instruments© TI1-89 Guidebook, pages 22-23.)

Menus
The TI-8Er r or !

1. Using the arrow keys to highlight the selection and then pressing | ENTER] .
2. Pressing the number corresponding to the menu item.

In this document the menu items will be referred to using the key to be pressed followed by the

meaning of the menu. For example, on the @ menu :Zoom Box refers to the

first item on this menu.
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B-3 Correcting Errors

It is easy to correct errors on the screen when entering data into the calculator. To do so

use the arrow keys, the , and/or @ .

E| or E| Moves the cursor to the left or right one position.

|1| Moves the cursor up one line or replays the last executed input.
E| Moves the cursor down one line.

Deletes one character to the left of the cursor.

@ Deletes one character to the right of the cursor.

Inserts one or more characters to the left of the cursor position.
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B-4 Calculation

Example 1 Calculate - 8 + 9 BJ_ SD

Turn the calculator on and press to return to the Home Screen. Press [CLEAR] to

clear the Home Screen. Now we are ready to do a new calculation.

Numbers and characters are entered in the same order as you would read an expression. Do not
press | ENTER| unless specifically instructed to do so in these examples. Keystrokes are written

in a column but you should enter all the keystrokes without pressing the | ENTER| key until

ENTER|] is displayed in the example.

Solution:
Keystrokes Screen Display Explanation
. . It is a good idea to clear
Tools :Clear the screen before
Home [.,, T W] starting a calculation.

iF‘l:IFﬂit i F‘IJFﬂzt z F‘IJ';?'-E 3]
[v][v][>][a] .. I L"J;‘.ﬂf" ¥

n Display Didits...........

S *
Exponential Forrat MORMAL
|1|| ENTER” ENTER' Complex Format ... REAL *
L Ueckor Fobrmat ... EECTAMGULAR
P A — 0N ¥
EREcF=SAVE EZCCANCEL o2 &
HMAIN RAD AUTD FUNL

1 Fer IFzvi F4=1 F5 | FB* |
MATH |C1ean UF

: Humbet
tHhale
fList
tMatrix
tComplex
'SLa istics »

Prﬂbabllltuh
¢Test

[l 2]

vy v whLl

L

rHHIH EAD AUTO FOL

:Number :abs( L e Clean Ue

MAIN KAD AUTO FOL /0

Set the decimal display
to fixed 10 decimal
places. Note that the
default setting is
FLOAT 6 which means
six digits will be
displayed in decimal
notation. FIX 6 means
that six decimal places
will be displayed
regardless of the number
of digits.

Watch for parentheses
that are entered
automatically with the
operation.
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Fir| Fe= |F2=| Fi=] FE Fhr Notice that the solution
|E| |I| m Tools|A1dcbralCalc|other Prsmluimun U | is expressed in pretty
print. This is the exact

|:||1| In -E+92_ %_5| solution.

10

Fi- Fe= |F2-] Fu= | FE FBE-
Tools|A1AebrajCalc]Other |Fr3mid|Clcan Ur A i
™ T Temporarily override

302 , .o the pretty print setting to

[0] 2 get the decimal
SR approximation.
z

KAD AUTO FUNC s E0

B-5 Evaluation of an Algebraic Expression

x4— 3a
8w

Example 1 Evaluate for x=1, a=+/3 ,and w=4l

Two different methods can be used to evaluate algebraic expressions:

1. Store the values of the variable, enter the expression, and press | ENTER| to evaluate the
expression for the stored values of the variables.

2. Store the expression and store the values of the variables. Recall the expression and press
ENTER| to evaluate the expression for the stored values of the variables.

The advantage of the second method is that the expression can be easily evaluated for several
different values of the variables.
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Solution:
Method 1

Keystrokes

Screen Display

Explanation

:Clear Home
[2nd] [n][sTO»|[X][ENTER]
[2nd][V][3])][sTOP]

[ALPHA][A][ENTER]

:Probability

!

LIXI[~][4][-][3][ALPHA]
[AIDI-[[B[ALPHA]
[w]D][ENTER]
[ol[EnTER]

S
Fi-| Fe= [Fz~| F4r] FE Fi-
Tools|a1dcbralCatz|Other |FramID|c1can Ur
I
I3
FAD AUTO FOL R
Fi~ Fgr Fzr] FY-r FE FE-
T HMATH B[ 1ean Ue
12 Humber k
2iAngle k
JiList k
dipatrix k
SICamplex ]
m] EiStatistics I
u oS k [3
MAIN FAD AUTO FUMC R
Fi~ Fer 1F3~] FYy- FE Fa=
To MATH pjc1can Ur
I
Iz
2irandFolyc
HMAIM RAD ALTO FUMC
Fi=| Fe+ [Fa~| F4r] FE Fi~
Tools|a13cbrafCate|Other |Framin)1can Ur
Imd41 5, 24
| :-::4—3--3 n4—3-ﬁ
2w 192
El
W =33
= LAEHZTETZ21D
2w
TRl - T ST ]
HMAIM RAD ALTO FUMC TrE0

Clear the screen.

Store the values as
variables.

Enter the expression and
evaluate.

Change the pretty print
to decimal
approximation.
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Method 2

Keystrokes

Screen Display

Explanation

:Tools

:Clear Home
=
[eear][[x][~][4][-][3]
[acpra][a])] [-][d[g]
[apra][w]D][EnTER]
[al[Fa] v

[2nd][y][s]D][sTON]
[aLPHA][A][ENTER]
-Probability [1] :!
[sTow][ALPHA][W]
[acprA][Y][1][d[x]])]
[O][ENTER]

Fil=| F2= |F3 |F4 |FE~| FB= | #7°
Tools|2aemm|Edit] ~ [AT1]FETg)3 5

~FLOTE

gl

gE=
3=
=
y3=

T
1= g —2kg 0~ 8w
FRIN RAD AUTO FUME

Fir| Fer |Fa=| Fi~ ] FE Fe+

Tonls|A13cbralcalc|Other|Framinfcican ue

LR n

n[3+ 3 Iz

mdl sy 24
:lt4 -3-J3

=yl
MAIN FAD ALTO FUMNC

Fi=] F&= [F3=| Fi=r| FE FB~
Tools|i13cbrafCalcjOther|Frami0|Clean Ur

3

24

:lt4 -3-J3
192

LABHZFSVELS

EAD AUTO FUMC EdED

Clear the screen.

Enter the expression in

the list.

Deselect y1 so that it
will not graph. You can
still evaluate the
expression.

Return to the Home
Screen.

Store the values as
variables.

Recall the expression
and evaluate.

Change the pretty print
to decimal
approximation.
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Example 2 For f(x) = 3x+5 and g(x) =\/x - \/i find f(2) - 9(2).

Solution: (Using Method 2 above.)

Keystrokes

Screen Display

Explanation

‘Tools

:Clear Home
[o][v=][cLeAR]

el I

(2] WD D] [ ENTER]

[2][sTo»][X][ENTER]
MWD
MBINRNENEY
[o][enTER]

Fi=| F2= |FZ |FY |FE~ FB= | 77
Toaols|2aom|Edik] ~ [AT1]EE 1) 5 ..

+FLOTE
“yl=3-x+5
fui-;ix =[x
=

y3=

HE=

uy=

-

KAD AUTO FUNC

r——
Fi=] F&-~ [|F3=| Fir| FE FB~
Tools|A13cbrajCaleOther|Frami0|CTean Ur

LR 2

gl — g2l 11-[z-]F

gl — 2]
10, 2346331353

gl —g2ixn

FMAIN KAD AUTO FUNC /30

Clear the screen.

Clear y1 and store f(x)
asyl.
Clear y2 and store g(x)
asy2.

Return to the Home
Screen.

Store 2 as X.

Algebraically form
f(x)- g(x) and evaluate at
X=2.
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Example 3 Evaluate the function g(x) =+/x - 1/x to three decimal places for x = 1.900, 1.990,
1.999, 2.001, 2.010, and 2.100 using a list.

Solution: Store the expression in the calculator as was done in Example 2 above. Store the values
of x in a list and simultaneously evaluate the expression for each value of x as shown below.

Keystrokes

Screen Display

Explanation

:Tools

:Clear Home
[mooE][v][v][»]

FIX 3

[Cl[v=](a] ..[a][cLeAR]
[v][cLEAR] ...

[2nd] [V [x][-]
(2nd| (DXIDID][EnTER]

[2nd][{][1.900] [.] [1.990][ ]
[1.999][][2.001][][2010]
[.][2.100][2nd][3]
[sTow][X][ENTER]

M dXD]
[sTo»][ALPHA][A]

[aLPHA][A][ENTER]

Complex Format
Weckgr Formak
Fretky Frint

Enter=SAVE

KAD AUTO

i
i
"
i
i
"
3

Fir]_FZ L

= |F3 |F4 |F&- FB~
Tools|2aemm|Edit] ~ [AT1]FETg)3 5

~FLOTE
Flak 1:

ful-;ix - [x
g2

3=
u%=
I=| —
5=

2ixd=

FMAIM EAD AUTO FUMC

Fi~] Fev |Fzv| F4r] FE FE~

TooTs|A13cbralCalc|other|Framio|c1can Ur
I={1.9 1.99 1,999 Z.00)

f1.900  1.990 1.999 2
Imuyli=i+a

{.722 .FBl .FB3 .FEo5p
5

L.722 761 .FPES  .FEE B
HAIN FAD ALTO FUNE PR

Clear the Home screen.

Change the mode to
fixed three decimal
places. Return to the
Home Screen.

Use the up arrow to get
to Y1. Clear all entries

on the list using

the arrow keys and

:

Store the expression as
yl.

Return to the Home
Screen.

Store the values of x in
the list X.

Calculate the value of
the expression stored as
y1 for the values of x in
list X and store as A.
To view the results, use

the E| and E| keys.

To recall A, press

ALPHA][A] .
The results are 0.722,
0.761, 0.765, 0.766,
0.770, and 0.807.
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Example 4

Evaluate the expression g(x) =+/x- \/x to three decimal places for values of x at each integer

from 0 to 10 using a table.

Solution: First store the expression in the Y= list. Set the table parameters to begin at x = 0 and to
have an increment of 1. Get the table.

Keystrokes

Screen Display

Explanation

:Tools

:Clear Home
[mooe][v][¥][>][4] :Fix
3

[[v=](a] ..[a][cLeAR]
[v][cLEAR] ...
[2nd] [V [x][]
(2nd) VI [X] D] D] [EnTER]

[0][Tbiset|[o] [ENTER][¥]
[v]lv]

|ENTER||ENTER]

Fz
Fadg z|Fadg =

CUFFent Falder.
DisElaw Didits
AR
Exponential Formak
Complex Format

» Yeckar Formakt
Fretke Frint

O o 2 S B S D e

Fil=| F2= |F3 |F4 |FE~| FB= | #7°
Tools|2aemm|Edit] ~ [AT1]FETg)3 5

~FLOTE
Flak 1:

ful-;ix - [x
g2

3=

u%=

I=| —

5=

2ixd=

FMAIM

EAD AUTO FUMC

Exrl FYyr | FE
THELE ETUF

Eb1Ebart:

FA TS I1i.

Grarh <= Tabls: OFF #

Inderendent: (AU TOES
Entgr=SAVE EXC=CAMCEL

EAD AUTO FUMC

Clear the Home Screen.

Change the mode for
fixed decimal places to
three decimal places.

Return to the Home
Screen.

Use the up arrow to get
toyl. Clear all entries

on the list using

the arrow keys and

:

Store the expression as
yl.

Return to the Home
Screen.

Set the table to begin
evaluating the
expression at x = 0 with
a step size of 1.

Set the calculator to
automatically display
values of x and y1.

Return to the Home
Screen.



Basic Operations T1-89 Calculator

12

[mooE][v][v][»]
[ALPHA][O] :FLOAT 10

1.000 [0, 200

Z.O0E | FES

S.O0E [1.126

4,003 [1.414

w=0.

TRIN FAD AOTO FUNC

Get the table. Arrow
down to see more of the
table,

The highlighted value
will appear at the bottom
of the table.

When finished viewing
the table, set the mode
for numbers to Float 10.

Return to the Home
Screen.
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B-6 Testing Inequalities in One Variable

Example 1 Determine whether or not 3 + 5<3x* - x istrue forx = - \2 .
Solution:
Keystrokes Screen Display Explanation

[2nd][QuiT]

:Clear Home
[cLEAR]
[mooE][v][v][»]

FIX 10
[ENTER]

[0 [2nd] [V [2])][sTOR]
[x][EnTER]
(XI[[s][+][s]

Test

(2] < [8][X] [ [a] ][]
[ENTER]

Fir] Fg- |F3-] FY-

Return to the Home
Screen and clear it.

Store the value for x.

Te HMATH

FE~
Clean Ur

Set the mode to FIX 10.

atrix
orplex
Statistic

H
Lizst
M
C

Enter the expression.

HMAIN RAD AUTO FUMC 1720
Fi~ [ Fzr] FY-r FE
T HMATH Clean Ur
1= Hum k
3
3
= 3
! k
HE] i;.i 3
Bl 11Uk
7ot -[Z
Sland
MAIM RAD ALTO FUMC 1730

Fi=] F&= [F3=| Fi=r| FE FB~
Tools|i13cbrafCalcjOther|Frami0|Clean Ur

The result of true
indicates the expression
is true for this value of x.

-z

true

O]
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B-7 Graphing, the ZStandard Graphing Screen, and Style of Graph

Example 1 Graphy = x2 VY = .5x2 VY= 2x2 ,andy =- 1.5x2 on the same coordinate axes.

Graph the first function with a dotted line, the second function with a thin line, the third function
with a thick line, and the fourth function with a thin line.
Solution:

Keystrokes Screen Display Explanation

- Return to the Home
QU Screen and clear.
:Clear Home

@ Clear the existing

function and store the

ENTER]  [rhifchamfea [Ritlstonesae .| | first function as y1.

~FLOTE

gl=x? 5 Clear and store the
- Sy2=5. second function as y2.
— JjE:E . }E = Clear and store the third
JH! !%;._ LS function as y3.
ﬁzs}:}: RAD AUTO FUHEC Clear and store the

[cLEAR][(9)][1.5] fourth function as y4.

oo ooen i .| | Get the graph style
T menul.
IIHIHIHE JHI:E Change the style for y1

St T R ;
:Dot gF= w2 to a dotted line.

=- 2
(vl (znalec][a) e j%; - to a line
E ‘Thick ﬁg."'i}{:'=}{ El:mn AUTD  FOMC |

Change the style for y2

Change the style for y3
E :Line to a thick line.
Change the style for y4

to a line.
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FE=T 5o

shulefanat .

]

l1:ZoomBox
2iZoomIn
3 Zoomlut
4: Zoombec
S ZoomnSogr

[l uln] g p=y A

fZoom|rlg
Slioomlnt

Iﬂ4ix}='1.5*x“2
HMAIN FRD AUTO

|E| :ZoomStd

FUNC

Fi=| Fe=| FZ F4 FE&=] FB= |F7
Tools|2eam|Track|keGrarh|Makh|D

30

Faw|Fen|<

| ECT RAD ALUT

FUMC

Fi~] Fer
Toad 15|20ty
®Mmin
smax=10.

®=cl=1,
umin=-10.
umax=10.
yzcl=].
Hxres=2,

[o[winbow]

| ECT FAD AUTO

FUNC

Get the zoom menu.
Press 6 to get the
ZStandard option and
graph the functions.

Note the ZStandard
option automatically sets
the graph screen
dimentions at -10<x<10
and -10< y<10.

Get the window display
to check this.

-10 < y < 10. Press | WINDOW!| to see this.

document.

The ZStandard screen automatically sets the graph for -10 < x < 10 and

These window dimensions will be denoted as [-10, 10]1 by [-10, 10]1 in this

The graphs will be plotted in order: y1, then y2, then y3, then v4, ...

If there is more than one function graphed, the up |1| and down E| arrow keys
allow you to move between the graphs displayed when tracing.
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B-8 TRACE, ZOOM, WINDOW, Zero, Intersect and Solver

:Trace allows you to observe both the x and y coordinate of a point on the graph as the cursor
moves along the graph of the function. If there is more than one function graphed the up |1| and

down E| arrow keys allow you to move between the graphs displayed.

:Zoom will magnify a graph so the coordinates of a point can be approximated with greater
accuracy.

Ways to find the x value of an equation with two variables for a given y value are:

Zoom in by changing the WINDOW dimensions.

Zoom in by seting the Zoom Factors and using Zoom In from the ZOOM menu.
Zoom in by using the Zoom Box feature of the calculator.

Use the Zero feature of the calculator.

Use the Intersect feature of the calculator.

Use the Solver feature of the calculator.

o gk~ wbdpE

Three methods to zoom in are:

1. Change the WINDOW dimensions using @ WINDOW| .

2. Use the | 2| :Zoom In option on the :Zoom menu in conjunction with

:Zoom :Set Factors.

3. Use the | 1| :ZoomBox option on the :Zoom menu.




Basic Operations T1-89 Calculator

17

Example 1 Approximate the value of x to two decimal places if y= -1.58 for
y=x3- 2% ++x - 8.

Solution:

Method 1 Change the WINDOW dimensions.

Keystrokes

:Clear Home
[mone|[v][v][»]
FIX 2

[ol[v=][cLear][x][~][s]
12X 2]
[2nd][V][x]DI[-1[e]
[EnTER][4]

[o[winbow][F]

|E| :ZoomStd

:Trace |E| |E|

Screen Display

Explanation

Fade z|Fade 3]

Grarh FUMCTION *

CUrrenk Folder madin
[HALENUEN - c ¥
n3k FADIAM *

Expongntial Format MORMAL *
Complex Format..... REAL

- Meckor Farrab....... RECTAMGULAF ¥
Frekkye Frink ... OM*

[, Enker=iAVE

—l :Hum:':j Clear the Home Screen
TE Fz ] F® and change the number
3

of decimal places to 2.

ESC=CHMCEL a =

rHHIH KAD AUTO FUNC

Clear all functions in the

Fil=| F2= |F3 |F4 |FE~| FB= | #7°
Tools|2aemm|Edit] ~ [AT1]FETg)3 5

~FLOTE

iy =
=
3=
=
‘:IE=
I=| =
uy=

] list.

Enter the function as y1.
Use the up arrow to
highlight the function so
you can see how it was

entered on the Entry

IHI R e T LT oy =
HAIN FAD ALTO FUNE

i b

w——
Fi~| F2-| F2 F4 FE~| Fa~ |F
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

Line.

Graph using the standard

)

window.

[HHIH KAD AUT FUNC

s—
Fi~| F2-| F2 F4 FEx

Fa~ |Fr-#i:
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

Get the

function and press the
right arrow repeatedly

|
7

yc: -1.72

®Ci 2. 66

until the new type of
cursor gives a y value
closeto - 1.58. The

[HHIH KAD AUT FUNC

closest point is
(2.66, -1.72).
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[o][winpow][2]

[EnTER][3][ENTER][.1]
[EnTER][()][3][ENTER]

[@l[2][enter][4]

[ol[craPH]
Trace E| E|

Fi~| Fz-
T 15| 2dam

1

Tools|2aom|Track

Feararh

“Mmin=2Z.

HMAE=3.

®=cl=1.

umin=-3.

umax=-1.

yzcl=

Hres

meu FAD AUTO FUNC

=
Fi~] Fer| Fz FY4 FE~[ FGv |Fre® i

MathjDraw|Fenj:=

HCIZ2. BT

ydac -1, 58

1

| B

EAD AUTO

Hence the desired value for x is approximately 2.67.

FUMC

The x coordinate is
between 2 and 3. So we

set the [ WINDOW)| at

2< x< 3 with scale
marks every .1 by

- 3< y<- 1 with scale
marks every .1. This
will be written as

[2,3].1 by [- 3, - 1].1.

Also, set the xRes to 1.
This means that the
calculator will calculate
a value for y for each
value for x for which
there is a column of
pixels on the graph
screen.

Get the

function and press the
right arrow repeatedly
until the new type of
cursor gives a y value
closeto- 1.58. The
closest point is

(2.67, -1.58).

When using | TRACE( , the initial position of the cursor is at the midpoint of the x

values used for xMin and xMax. Hence, you may need to press the right or left
arrow key repeatedly before the cursor becomes visible on a graph.

Occasionally you will see the word BUSY in the lower righthand corner. This
means the calculator is working. Wait until BUSY disappears before continuing.
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Method 2 Use the [2] :Zoom In option on the :Zoom menu.

Return to the Home Screen, Clear, enter the function in the list (see Method 1 of this
example).

Keystrokes Screen Display Explanation

Fi-MEal F | F4 | Graph the function using
[o][winbow o e e e tanderd oraphing
:Zoom screen.
@ :ZoomsStd

Magnification factors
need to be set.

KAD AUTO

e e e B e T |

Z00M FACTORS

FUNC

For this example let us
set them at 5 for both
horizontal and vertical

:SetFactors...

[5][w][s][v][s] x:"::: E : directions.
UFack: .
zFactk: [E |
[Fin RAD AT FONC

Get the

function and move the
cursor using the arrow
keys to the point
(2.66, - 1.72).

w——
Fi~| F2-| F2 F4 FE~| Fa- |F7-*i:
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

[ 1
“Z-i e
FUMNC

Trace |E| |E|

®Ci 2. 66
[HHIH

KAD AUT
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F4 FE=| Fi= |[F7-#i
ReaFarh|MathjDraw|Fen|::S

1 EDDNEDK

L ._'l_"_lr'l rl

:Zoom :Zoomlin

4=2DDNDEG
S ZoomSygr PN
&2 ZoomStad
riZoomTrig
SlZoomnInt

Sy

[HHIH KAD AUT FUNC

Fi-| Fz=| Fz FE-| Fix [Frof¢i Press :Zoomln and
Touls|2eem|Trace F:-zGr'-:lPh HMath|oraw|Fenf:<

move the cursor to
ENTER (2.66, -1.84) for the
wio i 2. BA t-1.84

center. Press

[HFIIH KAD AUTO FUHE

Fi- i E~| FE~ [F7 s

Taals E-:--:-m Tr'-:n:-z F:-zGr'-:lPh H-:ll:h DFaw|Fenj:s Use | TRACE| againto
:Trace E| E| ! get a new estimate for x.
The new estimate is
®Coi 2. 65 :-1.44

2.68.

[Fmim FAD ALTD Fu”.; Repeat the trace and
zoom procedure until

—— NI E you get a value for the x
Tools E-:--:-m Tr'-:n:-z F:-zGr'-:lPh H-:ll:h brFaw|Fen|:s coordinate accurate to

1 two decimal places for
y =-1.58.
After several zooms
your should have a
screen similar to the one
wCiZ. BT t-1.58

shown at the left.

rHHIH EAD AUTO FIJHII

The point has
coordinates

(2.67, - 1.58). Hence
the desired value for x is
approximately 2.67.
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Method 3 Use the | 1| :Box option on the | ZOOM| menu.

Return to the Home Screen, clear, enter the function in the Y= list (see Method 1 of this example).

Keystrokes Screen Display Explanation
Graph the function using
@ WINDOW the standard graphing
:Zoom screen.
. Zoomdut
@ :ZoomStd S oomOe:

Zoom

:ZoomBox
[>] .[v][enTer]
[v] .[»][EnTER]

Trace E| E|

I AoomSyr
tZoomStd
tZoomTrig
LZ2oomInt

=

FﬂMH RAD ALUT

Fi=| Fe=| FZ

FUMC

FE=| Fi= [FP-#ii

F4
Tools|2eam|Track|ReGrarh|Makh|Draw|Fenj-<

2nd_Corner?
il 16

I

| ECT RAD ALUT

Fir| Fe=| F2

FUMC

FE=| Fi= |[F7-#i

F4
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

®oi 2,68

1

yc:-1.351

FHMH FAD AUTO

FUNC

Get feature.

Use the arrow keys until
the cursor is a little to the
left and above the point we
are trying to find, say at
(2.15, -1.32). Press

. This anchors

the upper left corner of the
box.

Now use the arrow keys to
locate the lower right
corner of the box, say at
(3.16, - 2.63).

Press [ENTER| to get the

new display.

Use “TRACE to see

the coordinates of the
point on the graph where y
is closest to -1.58. This
point is (2.68, -1.51).

Repeat the

procedure to get the x
value of 2.67.

Repeat using [ TRACE| and [ ZoomBox| until you get a value for the y coordinate accurate to two

decimal places. The point has coordinates (2.67, -1.58). Hence the desired value for x is

approximately 2.67.



Basic Operations T1-89 Calculator

22

Method 4 Use the zeros( feature of the calculator.

Keystrokes

:Tools
:Clear Home

[ol[v=][cLear][x][~][s]
[J2l[x][~][2][+][2nd]
XIDIUEHEse)
[EnTER][4]

:Algebra [ 4] :zeros
[ IXIDILIXID]

or

:Algebra [4] :zeros

(I [IXIBILIXID]
[1[x][2nd] [mATH]

Test > @
or

:Algebra [4] :zeros
RREE
[2][x][][2][ ] [2nd] []
(XD ElMEss] L[]
LI [x][2nd] [mATH]
Test [1] :> [0][ENTER]

Screen Display

Fi=| F2= |FZ |FY |FE~ FB= | 77
Toaols|2aom|Edik] ~ [AT1]EE 1) 5 ..

~FLOTE

«14] =
2=
3=
=
HE=
|=| -
Uy=

I_-;|1 [T L A ot i o L ¥ =2 T

FRAIM RAD AUTO FUNC

Explanation

S
Fi~| Fi= | FE Fi~
Calc|Other|Frami|clean Ue
lizsolwer
2ifactorg

Slexpandl
E:apprux!
& combenomy

ripropFract
SlnSoluel

Fix
Tonls

FMAIN KAD AUTO FUNC 020

Fi=] F&= [F3=| Fi=r| FE FB~
Tools|i13cbrafCalcjOther|Frami0|Clean Ur

IlePDS(ultxj,x) tE2.B7

® zeros(yl(x, x| x » 0
T2.ETT

L] z-shr*n:-s-l:::{3 - Zeu® +[x-S+1F
T2.67

Cwa—=B+1.58, x| wkd

EAD AUTO FUMC ED

Clear the Home Screen.

Algebraically set the
expression involving x
equal to -1.58, the value
ofy.

X3 - 2x% X - 8=-
1.58

Now change the
equation so it is equal to
zero.

X3 - 2x% X -
8+1.58=0. Use the up
arrow to see the Entry
Line.

Enter the left side of the
equation into the
function list.

Return to the Home
Screen.
Get the zero feature.

The the place where the
expression is stored or
the expression itself can
be used.

Also, you can specify
which interval on x is to
be used. Both of these
are shown in the display
screen to the left.

The solution is x = 2.67.
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Method 5 Use the Intersection feature of the calculator.

Return to the Home Screen, clear, enter the function in the Y= list (see Method 1 of this example).

Keystrokes

[0l 58][EnTER]

:Zoom @ :Zoom Std

:Math

:Intersection

4] or [p][ENTER]

Screen Display

Explanation

Fi=| F2= |FZ |FY |FE~ FB= | 77
Toaols|2aom|Edik] ~ [AT1]EE 1) 5 ..
~FLOTS

Flak 1:

fu1=x3—2-x2+ﬁ—8

w——
Fi~| F2-| F2 F4 FEx
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

“iyg=-1.58
aEfl
S=
EF\.=
I_\;IS LHI=
HMAIN FAD AUTO FUNC

FB= |F7-%i

T

-/

| ECT FAD ALUT

Fi~| Fe-| F= F4
Tools|2eam|Track|keGararh

FUNC

FB= |F7=*i

Draw|F&nj<

2iZer
JiMin
S H I ER

TEdFy
2LInf

1:llalue

Q
imim
iriir

wal
lection

illerivativesk

"

FﬂMH RAD ALUT

Fi=| Fe=| FZ

FUMC

F4 FE=| Fi= [FP-#ii
Tools|2eam|Track|ReGrarh|Makh|Draw|Fenj-<

1

1=t Cuyrwe?
Wil gl

i

~3.11

rHHIH RAD ALUT

FUMC

Enter the function as Y1
and enter -1.58 as Y2 in
the function list.

Graph the function using
the standard graphing
screen.

Get the intersection
feature.

Place the cursor at a point
first graph near the point ¢
intersection and press

-
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4] or[»][ENTER]

4] .. [>][EnTER]

4] or [p][ENTER]

w——
Fi~| F2-| F2 F4
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

FE=| Fi= |[F7-#i

2nd Curuwe?
®oi 2,

—

yc: -1.358

FHMH FAD ALUT

Fir| Fe=| F2

FUNC

FE=| Fi= |[F7-#i

F4
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

z2

Lower Bound?

—

Fi=| Fe=| FZ

#ciZ2. 15 yc: -1.358
[FiN RAD AOT FUNC
Fi~| Fzr| F2 FYy FEx | FE= |Fr-ti
Topls|20om|Tracg|Reararh|Fath|Draw|Fsn|:Z
k z
Upper BDund?,hij
il i, 16 yc: -1.58
AN RAD AOT FUNC

FE=| Fi= [FP-#ii

F4
Tools|2eam|Track|ReGrarh|Makh|Draw|Fenj-<

Intersection|
®CEZ BT gt -1.58
| GE RAD AT FUME

Place the cursor at a
point on the second
graph near the
intersection point and

press -

Move the cursor to a
value of x less than the
intersection point and

press for the

Lower Bound on x.

Move the cursor to a

value of x greater than
the x coordinate of the
intersection point and

press | ENTER| for the

Upper Bound on x.

The intersection point is
(2.67, -1.58). Hence the
desired value for x is
approximately 2.67.
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Method 6 Use the Solver feature of the calculator

Keystrokes

:Clear Home

[ol[v=][cLear][x][~][s]
X[ 2]
[2nd][V][x]DI[-1(e]

:Algebra
:solve(
MuUXDEL]
[L58]L)[x]D][EnTer]

or

:Algebra
:solve(

(x|l X 2]

[2nd] ] [x]DI[- [e][=]
[al[2sg]L][x]D)]
[EnTER][4]

Screen Display

Explanation

Fi=| F2= |FZ |FY |FE~ FB= | 77
Toaols|2aom|Edik] ~ [AT1]EE 1) 5 ..
~FLOTS

Flak 1:

- -
2=
u3=
u%=
|=| -

He=

Iﬂlix}=x“3—2*K“E+Iix}—B

HMAIN FAD AUTO FUNC

ToolsGIEASEICa1c|0the F|FramID|c 1can Ur
lizaluvel
ffactor
Jiexpand.
IZerosy
lapproxe

combenomy
propFrace

4
5
=
T
2lnSo

el

rHHIH EAD AUTO FUMC

Fi=] F&= [F3=| Fi=r| FE FB~
Tools|i13cbrafCalcjOther|Frami0|Clean Ur

= soluelgli=xi= -1.38, =)
®=2.67

maoluelx® -2 w2+ [m-g=-F
e

O]

EAD AUTO FUMC

Return to the Home
Screen and clear it.

Clear all expressions in

the [Y=] list. Enter the

function as y1 in the
function list.

Get the solve( from the
Algebra list.

Recall y1 from the
function list and set it
equal to -1.58.

Note that the expression
itself could have been
entered in the solve(
expression. Both
methods are shown to
the left.

The desired value for x
is approximately 2.67.
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B-9 Determining the WINDOW Dimensions and Scale Marks

There are several ways to determine the limits of the x and y axes to be used in setting the
WINDOW. Three are described below:

1. Graph using the default setting of the calculator and zoom out. The disadvantage of this
method is that often the function cannot be seen at either the default settings or the zoomed
out settings of the WINDOW.

2. Evaluate the function for several values of x. Make a first estimate of the window
dimensions based on these values.

3. Analyze the leading coefficient and/or the constant terms.
A good number to use for the scale marks is one that yields about 20 marks across the axis. For
example if the WINDOW is [- 30, 30] for an axis then a good scale value is (30- (- 30))/20 or 3.
. 52,3
Example 1 Graph the function f(x)=.2x< + \ﬁ( - 32,
Solution:

Method 1 Use the default setting and zoom out.

Keystrokes Screen Display Explanation
Fi~| Fz=|FZ |F4 |F5- FB=| ' Return to the Home
QUIT Tools|zeerm|Edit] -~ [aT1]stetelz0= . ;
SFLOTE Screen and clear it.
:Tools Flat 1:

vl Clear all expressions

Clear Home a%; | in the list. Enter

@ EE; the function as y1 in
HE= - - — the function list.

.

HAEENEE

[EnTER] (4]

:Zoom |E| :ZoomStd

Thite|2ham|Thace|Reraeh|mathjorawlian- |  Nothing is seen on the
graph screen because
no part of this curve is
in this WINDOW.

rHHIH EAD AUT FUMC
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:Zoom

:SetFactors...
[a][w][4][v][4]
|ENTER||ENTER]

:Zoom | 3| :Zoom Out
[v] ..[»]

ESC

Fir | _Fe-

F3

FE~| FA~

Fr=#ii

F4
Tools|2oom|Trace|ReGrarh|Hath|Dr aw|Fen):2

Hew Center?
o, EE S0 oo
AN FAD AUT FUNC
R
Fir] Fer F4 FEx | FGv |Frefés
Taals|2aorm|Trace|Reararh|tath|Draw|Fen]:2

o i, Qo

N1/

o @, 0

pmm

Fir | _Fe-

KAD AUT

F3

FUNC

FE~| FA~

Fr=#ii

F4
Tools|2oom|Trace|ReGrarh|Hath|Dr aw|Fen):2

\

/

| T

EAD AUT

FUMC

Set the zoom factors to
4. See Section 8,
Example 1, Method 2 of
this document.

Then get the ZoomOut
option and use the
arrow keys to move the
cursor to the point you
wish to be the center of
the new zoom screen.
We chose (0, 0). The
cursor will be a flashing
circle with a + sign in it.

Zooming out shows a
parabolic shaped curve.

Pressing will

remove the cursor and

escape the :Zoom
menu.
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Method 2 Enter the function and evaluate the function for several values of x. (See Section B-5 on
how to evaluate a function at given values of x.)

X f(x) Analyzing this table indicates that a good WINDOW to start with
-_ is [- 20,20]2 by [- 50,50]5.
-20 453
-10 -14.2 Note the scale is chosen so that about 20 scale marks will be
0 -32.0 displayed along each of the axes. The scale is chosen as 2 for the

10 -9.8 x axis since [20- (- 20)]/20=2 and 5 for the y axis since

20 50.7 [50- (- 50)]/20=5.

Keystrokes Screen Display Explanation

:Clear Home

B
NAEENEE
[o][winbow][)][20]
[ENTER][20][ENTER][2]
[EnTER][)][50][ENTER]
[50][ENTER][5][ENTER]

[ol[crapH]

Return to the Home
Screen and clear it.

Clear all expressions in
the [ Y] = list. Enter the

function as y1 in the
function list.

Set the window
dimensions to

[-20, 20]2 by [-50, 50]5
with a resolution of 1.

Fi~| Fe-
Tools|2eam

=min=-20.
HEmax=20.
®sCl=2,
umin= -3,
urmax=all.
J=cl=
HEs

Graph the function.

rHHIH EAD AUTO FUMC

Fi~| F2-| F2
Tools|2aam|Tracs

FE=| Fi= |[F7-#i

F4
ReaFarh|MathjDraw|Fen|::S

7

pmm

KAD AUT

FUNC
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Method 3 Analyze the leading coefficient and constant terms.
Since the leading coefficient is .2 the first term will increase .2 units for each 1 unit x2 increases or

2 units for each 10 units x2 increases. This means that the first term will increase for every
/10 (or about 3 units increase) in x. A first choice for the x axis limits can be found using:

10x (unit increase inx) _ 10x3 _ 15
(first termincrease) ~ 2~
A first choice for the scale on the x axis (having about 20 marks on the axis) can be found using

Xmax- xmin  15- (- 15 - .
20 = 2(0 ) = 1.5 (round to 2). So the limits on the x axis could be [- 15,15]2.

A first choice for the y axis limits could be £(constant term). The scale for the y axis can be

max- ymin _ 32- (- 32
found usingy 20y LS 2(0 ) = 3.2 (round to 4). So a first choice for the y axis limits

could be [- 32,32]4. Hence a good first setting for the WINDOW is [- 15,15]2 by [- 32,32]4.

Keystrokes Screen Display Explanation

Return to the Home
Screen and clear it.
:Clear Home
— Clear all expressions in
[o]lv=lcLear]L2][x][] the [Y=] list. Enter the

m;ﬁ ] function as v in the
RNEBNEE wmins 13- function list.

#EC 1=,
(0] [0 Eﬁé%;ﬁ?'

yscl= Set the window
[ENTER][15][ENTER][2]  [Fre= dimensions to

[Enter][)][s2l[ENTER] | e o ot 11

with a resolution of 1.
[32][ENTER][4][ENTER]
Tosts|zeam| T ace| e brarh|Harh ok afan|-<
IE / Graph the function.

[HHIH KAD AUT FUNC

A good choice for the scale is so that about 20 marks appear along the axis.
.. Xmax- Xmin . .
This is — 0 (rounded up to the next integer) for the x axis and

Ymax- Ymin . .
— 20 (rounded up to the next integer) for the y axis.
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B-10 Piecewise-Defined Functions and Conditional Statements
There are two methods to graph piecewise-defined functions:

1. Graph each piece of the function separately as an entire function on the same coordinate
axes. Use trace and zoom to locate the partition value on each of the graphs.

2. Store each piece of the function separately but include a conditional statement following
the expression which will restrict the values of x at which the function will be graphed.
Then graph all pieces on the same coordinate axes.

H x2+1 x<1
Example 1 Graph f(x) =
[I3x-5 x=1
Solution:
Method 1
Keystrokes Screen Display Explanation

Return to the Home
Screen and clear it.
:Tools L
mw' e — ] Clear all expressions in
-Clear Home | CLEAR Tools|2aam|Edik] ~ [AT] R Te|2n- 7 the list.

~FLOTE
Flat 1:

EINACEarXN  |ogegz dy1 Cragh. Both
v’uE:m functions will be
EE: displayed.

2
2O I=3dx—5

|:||1| MAIN KAD AUTO FUMC

Fil=| Fe~| FZ F4 FE= | Fa~ |FP-#i
Tools|2oom|Trace|ReGrarh|Hath|Dr aw|Fen):2

Use trace and zoom to

:Zoom |E| :ZoomStd \J 1 find the point on the
graphs where x=1. One
Trace [][][»][»] such point is (1.14,

2.30).
weil. 14 yc: 2. 30 When drawing this
[HHIH RAD AT FUNL curve on paper, place an

open circle as the
endpoint of the piece of
the graph not including
x=1 and a closed circle
as the endpoint of the
piece of the graph
including x=1.
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Method 2

Keystrokes

[o]ly=][cLear][x][]
[2][+][] (][]

Test
< [1][EnTER]
[cLear][s][x][-][s]
[L[x]

Test
2 [1][EnTER]

:Zoom @ :ZoomsStd

Screen Display

Fil= | F2=|F3 |FY |FE~ FE=| #T
Tools|Zaer|Edik] -~ [ATT]EER T[N 0 ..

~FLOTE

Flok 1:
eul=f 41 k<1
-\.-"|=|2
Y=
=
| Q5=
S =akx—0 [ e 1
MAIN EaD AUTO FUMNC

m———
Fi-| F2=| FZz F4
Toa1s|2aam|Trace|ReGrarh

FE~| FA~

Fr= i
Fen|:Z

rMathjOrauw

\

[Mnm RAD AUT

FUNC

Explanation

Return to the Home
Screen and clear it.

Clear all expressions in

the [Y=] list

Store the functions as
y1 and y2 each with a
condition.

Graph using the
standard screen
dimensions.

When drawing this
curve on paper, place
an open circle on as the
endpoint of the piece of
the graph not including
x=1 and a closed circle
as the endpoint of the
piece of the graph
including x=1.
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B-13 Solving Equations in One Variable

There are four methods for approximating the solution of an equation:

1.

Write the equation as an expression equal to zero. Graph y=(the expression). Find the x
intercepts. These x values are the solution to the equation. This can be done using any of the
methods described in Section B-8 of this document. The intersect feature can be used by
storing 0 as y2. The solve( feature of the calculator is shown below.

Write the equation as an expression equal to zero. Graph y=(the expression). Find the x
intercepts. These x values are the solution to the equation. This can be done using any of the
methods described in Section B-8 of this document. The intersect feature can be used by
storing 0 as y2. The zero( (x intercept) feature of the calculator is shown below.

Graph y=(left side of the equation) and y=(right side of the equation) on the same coordinate
axes. The x coordinate of the points of intersection are the solutions to the equation. The x
coordinate of the point of intersection can be done using the solve( .

Graph y=(left side of the equation) and y=(right side of the equation) on the same coordinate
axes. The x coordinate of the points of intersection are the solutions to the equation. The
point of intersection can be done using the intersect feature of the calculator.

2 p(x+3)

. 3x
Example 1 Solve, to two decimal places, 5 -5="73
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Solution:

Method 1 Using solve(

Keystrokes Screen Display

Explanation

:Tools

:Clear Home
[mooE|[v][v][»]

FIX 2

-algebra [ 1] :solve(
[l 2]

HELEDIE]
L[IXIHBEINEEID
[=]lo]LJ[xID [EnTER]

2 - BT
llsnlue[ = 9= [::{3 :I"
-l 4382 -
=22, o LIFEZ- ECA
[o][enTer S N

MAIN RAD AUTO FUNLC 1070

Fir| F&= [|F3=] Fu= | FE FB~
Tools|AT3cbrafCalc|Other |FrImi|Clean Ur

1 = =
SlA4382 -
=322, K=E_~19p

= zolue 32}{ —5—%"

MAIN EAD AUTO FUMC ' F0

Fi=| FZ= |F3=] Fu= | FE FB~
Tools|ATAcbrajCalcjOther |Frami0jClean Ur

Clear the Home Screen
and change the number
of decimal places to 2.

The keystrokes given
require the function to
be entered in the Solver
command. You could
store the left and right
side of the equation as
y1 and y2 and put y1-y2
as the left side in this
command.

The calculator expresses
the answer as pretty
print (exact answer)
since the calculator is set
in auto mode.

Temporarily override
the auto mode to get the
decimal approximation.

The approximate
solutions to this equation
are - 1.95 and 2.39,
rounded to two decimal
places.
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Method 2 Using zeros( (x intercept)

Keystrokes Screen Display

Explanation

:Clear Home
[cLEAR]

[mooE][v][v][»]
FIX 2

:algebra 4| :zeros(
BREAER
[-1(s]D)]

R E]DI]

T —
m |:| |I| Fi=] Fir [Fi=[ F4=1 FE T Fi-
ToaTs|i 13 ebra|Calc|othe r[Peamim|clean ue
ENTER

el O+
= zer*ns[ 5 2}{ -5- —2 [:{3 3) »
{-( ez - 2) J_382+2}

E E

@ Fix] Fe= JF2r] F4r ] FE F&
ENTER Teels|i13zbralCate|other|Praminfcican ue ]
T =

{532 2) Jﬁ%ﬂ}

L ol + 3
I= zvahr*n:-s[—3 2:{ -5- —EKE ] ]

+-1.95 2,397
LG L AR

FUNC 2 30

Clear the Home Screen
and change the number
of decimal places to 2.

The keystrokes given
require the function to
be entered in the Solver
command. You could
store the left and right
side of the equation as
y1 and y2 and put y1-y2
as the left side in this
command.

The calculator expresses
the answer as pretty
print (exact answer)
since the calculator is set
in auto mode.

Temporarily override
the auto mode to get the
decimal approximation.

The approximate
solutions to this equation
are - 1.95 and 2.39,
rounded to two decimal
places.
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Method 3 Using solve(

Keystrokes Screen Display

Explanation

:Clear Home
[mooE][v][v][»]
FIX 2

:algebra | 1] :solve(

[ X 2] 2 - ]
NE

RBRREERN
=IEIL XD EnTer]

ee—
Fi=] Fe= [F3=| F4
Taols|A13cbrajCale

Other

FE
Framil

FGE~
Clean Ue

——

3

5:M.‘

[O][ENTER] codmEErz o AEEZ

El

EVED

Fi=] F&= [F3=| Fi=r| FE FB~
Tools|i13cbrafCalcjOther|Frami0|Clean Ur

el
= zolue STK -

=2.39 or x=-1.95

T =
}{=—3829+2 ar

EAD AUTO

_

-[[382 ¥
e

3

5=MP

e T .
I =Y St e e O TS S IR

-

FUMC

O]

Clear the Home Screen
and change the number
of decimal places to 2.

The keystrokes given
require the function to
be entered in the Solver
command. You could
store the left and right
side of the equation as
yl and y2 and put yl=y2
in this command.

The calculator expresses
the answer as pretty
print (exact answer)
since the calculator is set
in auto mode.

Temporarily override
the auto mode to get the
decimal approximation.

The approximate
solutions to this equation
are - 1.95 and 2.39,
rounded to two decimal
places.
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Method 4 Using Intersection

2 2(x+3)

3 . . . .
Graphy = % -5and y= 3 on the same coordinate axes and find the x coordinate of their

points of intersection.

Keystrokes Screen Display Explanation

Clear the Home Screen and

change the number of decimal
. places to 2, and place the

‘Clear Home result in row 2.
[monE][v][v][>] |

Enter the expressions as y1
FIX2 and y2 in the list.
(o]
|E||:| Thals|zhar EFd3iI:i J in%f shetef .

~FLOTE

2
SR ;
vyle=——— -5 Get the Intersection feature
EEIEI 2_%}: +3) from the Math menu.
-\.-"|=|2=—
3
ENTER %_ Press |ENTER| to select y1
ﬁﬁm & EAD AUTO FUNEL as the first curve.
:Zoom :ZoomStd i = o
|E| ThaTa|zpam|Th ace|fekraeh o L e Press [ENTER] to select y2
:Math 1ilUalue as the second curve.
:Intersection a: m;gmﬂm Move the cursor to the left of

the intersection point and
iler1wativesk

Co ey press |ENTER| to select the

Slinflection
Lower Bound for x.

[HHIH EAD AUT FUMC
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|ENTER||ENTER]

[>]..[>][EnTeR]
>]..[»]

Fir| Fe=| F2

FEx| Fbv |F7=f* i

F4
Tools|2aam|Tracs R'EGI"I:IPh Math|Draw F"El'l t

N

Upper Bound?
®Ci 3,

]

ycid, 28

pwmu FAD ALUT

FUNC

w——
Fi~| F2-| F2 F4 FE~| Fa- |F7-*i:
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

N

Interzsection
®oi 2,

]

yci 3. 60

FHMH FAD ALUT

FUNC

Move the cursor to the right
of the intersection point and

press [ENTER| to select the

Upper Bound for x and to get
the intersection point.

The intersection point is
(2,.39, 3.60). Hence one
solution to the equation is
2.39.

Repeat to get the other
intersection point.

The two solutions to the
equation are 2.39 and -1.95.
to two decimal place
accuracy.
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B-13 Solving Inequalities in One Variable
Two methods for approximating the solution of an inequality using graphing are:

1. Write the inequality with zero on one side of the inequality sign. Graph y=(the expression).
Find the x intercepts. The solution will be an inequality with the x values (x intercepts) as the
cut-off numbers. The points of intersection can be found using the solve( or zero( feature of
the calculator. See Section B-13 of this document.

2. Graph y=(left side of the inequality) and y=(right side of the inequality) on the same
coordinate axes. The x coordinate of the points of intersection are the solutions to the
equation. ldentify which side of the x value satisfies the inequality by observing the graphs of
the two functions.

The points of intersection can be found using solve( or using the intersect feature of the

calculator.
. 3 2(x+3) .
Example 1 Approximate the solutionto =5~ - 5< =5 Use two decimal place accuracy.
Solution:
Method 1

2 2
Write the equation as %% 5%- %IJX;_QE < 0. Graphy= %% 5%- %(X;—S)-E and find

the x intercepts. This was done in Section B-13, Example 1, Method 2 of this document.

The x intercepts are - 1.95 and 2.39. The solution to the inequality is the interval on x for which
the graph is below the x axis. The solution is - 1.95 < x < 2.39.

2
2(x+
Method 2 Graphy = % -5and y= JX3—3)' on the same coordinate axes and find the x

coordinate of their points of intersection. See Section B-13 Example 1 Method 3 of this document.
The x coordinate of the points of intersections are - 1.95 and 2.39. We see that the parabola is
below the line for - 1.95 < x < 2.39. Hence the inequality is satisfied for - 1.95<x<2.39.

To test this inequality, choose - 2 as a test value. Evaluating the original inequality using the
calculator yields a "false" answer which means the inequality is not true for this value of x. (See
Section B-6 of this document.) Repeat the testing using O and 3. We see that the inequality is true
for x=0 and false for x=3. Hence the inequality is satisfied for -1.95<x<2.39.
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B-13 Storing an Expression That Will Not Graph

Example 1 Store the expression 82 - 4AC so that it will not be graphed but so that it can be
evaluated at any time. Evaluate, to three decimal places, this expression for A=3, B=2.58, and

C=/3 .
Solution:

Keystrokes

Screen Display

Explanation

:Tools

:Clear Home

[monE][v][v][»]
FIX 3

[ol[v=][cLear][v][¥][v]
[apra][][~][2][-][4]

[EnTer][a][F4] v
[EnTER] (4]

[2nd||QuIT|{CLEAR]

[3][sTo»][ALPHA][A]

[2.58][sTO|[ALPHA]

[2nd][][3][)][sTO»]

[aLPHA][C][ENTER]

[v]alldIxID[Enter]

Fil=| F2= |F3 |F4 |FE~| FB= | #7°
Tools|2aemm|Edit] ~ [AT1]FETg)3 5

~FLOT:
FiwsL.

IH-# L=l E—gk gk
HAIN RAD ALTO FUNE

Fi=] F&= [F3=| Fi=r| FE FB~
Tools|i13cbrafCalcjOther|Frami0|Clean Ur

=253 +hb 2.3580

-14.128

EAD AUTO FUMC

Clear the Home Screen
and change the number
of decimal places to 3.

Clear all expressions
from the Y= list.

Select y4. Enter the
expression.

Return to the Home
Screen and clear the
Entry Line.

Store the value of the
variables.

Recall the function from

oo the function list. The

value of the expression
is -14.138 rounded to
three decimal places.
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B-14 Permutations and Combinations

3
Example 1 Find (A) Pyg3  and (B) Cy34 of %%

Solution (A) and (B):
. . ... 10! . I .
The quantity P1g 3 can be found by using the definition ~y orusing the built-in function nPr.

3
Similarly for C13 4 or %E

Keystrokes Screen Display Explanation

Return to the Home
Screen and clear.
:Tools

EE FE~
‘Clear Home[CLEAR] [ HATH pfc1ean ur
%’ H'-‘”*i"'?f‘ : Choose nPr and press
iAngle
ZiList v ENTER] .
d:iflatrix 3
2 Complewx k
BiStatistics #

:Probability

[HHIH EAD AUTO FUMC 00

Fir Fer 1Fz~1 FYy~ Ft FE~
To MATH B|c1zan Ur

H:Humber

Enter the numbers
separated by a comma

Ty wrTywvyww

SHEEY and press :
2t andtarmt B2
npr( (0] (3]0 5 Randzesd , Repeat for nCr.

=H dFoluc
MAIN — I:lFH’lIII AUTO FUMC 00 The results are:
TEH:iHHFEEF-JiEFu?:IEiI]ErT;r Prgiﬂuin-{usn'u:-T Pio3 =720
:Probability '
Cl3 4 = 495
ncr( [13][J[4])] |
B HFrCLE, 30 rzu

B ACri 12, 40 4395

MAIN KAD AUTO FUNC s E0
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B-15 Matrices

Example 1 Given the matrices

o220 r#1l15g  n0lp
A=[B 0[] B=[B2-1[] Cc=05[
(b -8 0] [b 8 -30 [ho U
Find (A)-3BC  (B) B ©) AT (D) det B
Solution (A):
Keystrokes Screen Display Explanation

- Return to the Home
m Screen.
‘RESET Clear the memory so

new variables can be
‘ALL [ENTER] :YES defined.

Change the number of

EEHE decimal places to 3 and

return to the Home

‘FIX 3 Fir] RFFLICATIONG Screen.
Touly
U2 i
ENTER Silindow Editor Get the [APPS] menu
. 4:Graph .
APPS @ :Data/Matrix 5:Tabk and select Data/Matrix
Editor n: P i -:- d Editor by pressing 6.
S4Text Editor k
[FAm FAD AOTO FUNT ey
Fir] HFPLICATIONE
Taolg
1:Home
%; EIHESE‘EEMP Select new by pressing
4=EPaTh 3.
S:Takble e

KAD AUTO FUNC /0

‘New... —
|HHIH

Foldgr: Modin
Yariabls: |
FORTON TN T I

£ Enksr=0K A f_EZC=CAMCEL A

MAIN KAD AUTO FUNC
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|E| :Matrix

Select Matrix from the
Type menu.

Teps:
Folder:

ZiMatrix
Variable
B 1 o |
- |

£ Enksr=0K A f_EZC=CAMCEL A
MAIN KAD AUTO FUNC

We will store in the

E E Tees Hatri s mgmefi)t:ger;atrix A

[v][3][v] e Matrix A will have 3
Fow ditagnsion: rows and 2 columns.
|ENTER||ENTER] Col dimension: £ | You should get a screen
as shown to the left.
CEnter=0K__ 3 £ ESC=CAMCEL -3
FIAIN FAD AOTO FONC If you get an error

message, begin again by
resetting the memory.
Usually the problem is
that the variable A is
already in use.

Enter the elements of the
matrix A.

[Ql[2][EnTeR] "_V_Tm ot Sarae

MAT
[3][enTER][0][ENTER] [ _[c1 o =
i [
g —
()] 4
ricli=n
I-HHIH EAD AUTO FUML
W? R
Taals|Flak Sebup|CeT1):. Sua]-lat
MAT
FE cl cd C3
T 1 =3
z 3 g

3 ]
4 | |

I_P352= -8

MAIN KAD AUTO FUNC
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[)][3][x][atphal [B]
alpha] [C][ENTER

—
Fi- Fz F
TooTIs|Flak Zekur
MAT

KEE: =1
1 2
2 3
3 ]
4
I_r*3c-3= s
MAIN FRAD AUTO FUNC
f_i_Fh Fe JFEl 1= 5
Taals|Flak Sebup|CeT1):. Sua]-lat
§1H1T
* cl cd C3
1 1
2 -5
z m
4
[ I
I_r*Si:. 1=10
MAIN FRAD AUTO FUNC

Fi=| FZ= |F3=] Fu= | FE FB~
Tools|ATAcbrajCalcjOther |Frami0jClean Ur

I" 3-b-cC

-1414
a1
210

KAD AUTO

FUNC

10

Return to the Home
Screen.

Get the matrix menu
again and and repeat the
procedure to enter
matrices B and C.

Return to the home
screen to do
calculations.

Operations are entered
as usual.
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Solution (B):

Keystrokes

[atphe] [B][~][][][1]D)]

(o] [enTer]

Screen Display

Explanation

Fi- Fer Fz=| Fu- FE Far
Tools|A1dcbra|Cale|0kher|FrAmIO{Clean L
> S §
133 133 133
-1 s & 17
"t 133 133 133
24 16 1
33 s 13

IHHIH KAD AUTO FUNC 10

Fir| F&= [|F3=] Fu= | FE FB~
Tools|AT3cbrafCalc|Other |FrImi|Clean Ur

24 16 1

| 133 133 133 ]
[. 015 325 . EEE

ot L0628  -.045 128
120 -.170 .002

|HHIH EAD AUTO FUMC B0

Notice the way inverses
are found. The rest of
the matrix can be seen
using the right arrow
keys.

The solution is given in
pretty print form.

Override the pretty print
to get solution as 3
decimal places.
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Solution (C):

Keystrokes

:Matrix

[1] :7 [ENTER]

Screen Display

Explanation

FArl Fgr [Fg~{ F4yr | FE Fi~
LEL HMATH plctean e Get the matrix
% HHEbEP . operations list from the
Ii1Li= ! MATH menu.
=t St3515t155 k
?'Prﬂbabllltuh
2lTest
Iﬁnm RAD ADTO FUNC RET]
o LEeL Fre [FE .,.;1,{;"“'“7 Choose the transpose
Y from the MATRX
MATH menu.
fde
Jirefy
4 et
Sisimultc
6=identit?i
T8 aggment.
2ldiagc _
| LI RAD AUTO FUNC
TEH:iHHFEEF-JiEFu?:IEiI]ErT;r Prgiﬂuin-{usn'u:-T
T 1 3 5 ]
LI
['2 B -8
HAIN RAD AUTO FUNE 1730
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Solution (D):

Keystrokes

:Matrix

det(

[alpha][B][)][ENTER]

Screen Display
Fir{ Fg- [Fe-l FY-

£ FB~
Dj<1zan Ur

To MATH

1: Humber
tAngle
Silist

St3515t155 k
? Prﬂbabllltgh

[
k
[

g4 Test
ﬁnm RAD AUTO FUNC 0/E0
Fir Fer [Fi~] FYyr c FE~
To MATH | 1san Ur

dirret
Sizimultc
&l identityl
T8 aggment.

: 3
glheﬁ! l
Jirety

Sldiage __

HAIN RAD ALTO
Fi~| Fzv |Fz=] Fhr
Toals|A1debra|Calc|Okher

FUMC

FE FB~
FramiDfClsan Ur

1335

B detih)
hw RAD ALTO

FUNC 10

Explanation

Get the matrix
operations list from the

MATH| menu.

Choose the determinant

from the [ MATH

MATRX menu.

The determinant of
matrix B is 133.
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0N -
AN
Hl

S &
-

Example 2 Find the reduced form of matrix EFB

Solution:
There are two methods that can be used:

1. Use the row operations individually.
2. Use rref( from the MATRX MATH menu.

Method 1 Using row operations

Keystrokes Screen Display Explanation
Return to the Home
QUIT Screen.
. Clear the memory so
2nd||MEM||F1| :RESET ;
new variables can be
‘ALL [ENTER] :YES defined.

Change the number of

EEHE decimal places to 3 and
- return to the Home
4| :FIX 3[ENTER

Screen.

APPS m = Get the | APPS merTu
M B a and select Data/Matrix
@ :Data/Matrix Editor 2 |d ] &l Editor by pressing 6.
3 e g 6]
4 Select new by pressing
‘New... Flol=n 3.
_ TAIN RAD AOTO FUNL Select Matrix and enter
|E| :Matrix A for the matrix name
with dimensions 3x4.
[v][w][atpna] (]

[v](sl(v][4]

|ENTER||ENTER]
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[2][ENTER][1][ENTER]
[5][ENTER][1][ENTER]
[3][EnTER][2][ENTER]

etc

(2nd][mATH][4] :Matrix - [ifT TR e

£ FB~
DjC1ean Ur

:Row ops T}REHUNEEF

rrandiat
tnewiaty
fsubMaty
tHorms
t0imensions

KAD AUTO

¥
3

FUNC

Fir| Fg~ [Fa=] F4=1 FE FE~
Te MATH B|C1ean Ue
‘mRow( T]I.;EHL-IFIE!E'I" k

IronSwapy
_=PDdedi

MAIN EAD AUTO

FUMC

00

T 1a|A134br a|cdic|DEhar |FrraiD|1aan u
ools shFa|Lalc sFIFFam =an UF
][] atpna][a][][2]D)]

I" mRow. 5, 5, 10

.o 300 2,500 500

3 2 -1 =]

] (=] -3 10
|HHIH KAD AUTH FUNL 1750

FE FB~
FramiDfClsan Ur

32 -1

[EnTER]

Toon imsFEtT in:F?i'iufrl."
adls ehF3|Lalc g
alpha
[ L] '5 -+ =]

a8 -3 1o

1.oaa 500 2,500 23500

3 Z -1 ]

a (=] —3 10
|r~1nm RAD ALTO FUME FRET]

Enter the elements row
by row.

When all elements are
entered, press

to get the

Home Screen.
Display the matrix from
the MATRX menu.

Multiply row 1 of matrix
A by .5. Another way to
say this that might help
to remember the order of
entries within the
parentheses is to think:
.5 times matrix A

row 1.

Store the result in matrix
A location. Itis agood
idea to store the answer.

However, if you make a
mistake and the new
matrix is not stored, you
will need to start over
from the beginning.
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:Matrix
:Row ops
‘mRowAdd(

(@3] atphel a]L]
HIERNENER

Fir Fer 1Fz~1 FYy~ Ft FE~
Te MATH | 1san Ur
1: Humbet L
r HTHorms k
I:0imensions F
lirowSwapy [0 o= O]
ZirowAdd:  psEb )
I mPBows k 3
10
FRIN RAD AUTH FUNL EFET]
Fir| Fz= |F~] F4r ] FE FE~
Tools|A13cbra|Calc|Other|FramiD|c1can UF
|_ 0] 2 -3 e J

I mRowAddl -3, a3, 1,22
l.000 300 Z2.3500 o 2l

1 e | = " 1 By =P

] (=] -3 10

mEowAdds -3, a8, 1,22
MAIN RAD AUTO

FUMC 0

Fir| Fex [Fi=[ Fur [ FE FB~
Tools|A1dcbra[Calc|Okhr|FEImI0)C1an Ur
II{EI. .2 TE.D 'E.5J+a

a8 -3 1
1.@oe 300 2,500 23500

1 e | = " 1 By =P
] =] -3 10

MAIN EAD AUTO FUMC Y30

Multiply -3 times matrix
A row 1 to add to row 2.

Store the result as matrix
A.
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:Matrix
:Row ops
‘mRow(

[2][][atphal a][.]
BNENTE

Toote|A15abra|Care|athar F-rgi-.lui-:b{usr.'u:»T
la g -3 1k

I® mRow(2, 2, 2)

l.000 (500 2300 -

.oog 1.000 -17.000 -

0] a2 -3 1

MRoWL 2, 8,22
RAD ALTO FUNC T

Fi-| Fe- [Fz=[ Fur [ FE FB~
Tools|A1dcbra[Calc|Okhr|FEImI0)C1an Ur
II{EI. 1. -1v. '13.J+a

a8 -3 1
1.@oE 53O0 20500 .

Q.ooE 1.000 0 -17. 0000 =

2 times matrix A row 2.

Use the right arrow keys
to see the rest of the
matrix.

o 8 -3 1
MAIN KAD AUTO FUNC Tl
0 0 -2.428... ]

Continue using row operations to arrive at the reduced formof [0 1 0 1.571.. []
[(bo1 .857.. U

Thus the solution to the system of equations is x = -2.428, y = 1.571, and z = 0.857.

NOTE:

To swap rows of a matrix use E :Matrix :Row ops

:rowSwap(. To swap rows 2 and 3 in matrix [A] use rowSwap(A,2,3).

To add one row to another use :Matrix ‘Row ops

:rowAdd(. To add rows 2 and 3 in matrix [A] and place the result in row 3 use

rowAdd(A,2,3).
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Method 2 Using rref( from the [MATH| MATRX menu

Enter the elements in the matrix as done in Method 1.

Keystrokes

[alphal[A][ENTER]

:Matrix

srref(

[alpha][A])][ENTER]

HENER

Screen Display

Fir| F&= [|F3=] Fu= | FE FB~
Tools|AT3cbrafCalc|Other |FrImi|Clean Ur

Explanation

=]
10

Fle] FZ- |FZ-] FY-

10

=

Ta
1T= Humbet
21det(
Sirefl 1 7
Ps1Md =
Eiidentityc
7 aygnent. 10
ddiage
MAIN 130
Fir| Fz= |F~] F4v | FE FE~
Tools|A13cbra|Calc|Other|FramiD|c1can UF
| L] -5
Qo 10
1 0 =177
1= rrefial o1
oo i

|HHIH EAD AUTO FUMC ' F0

Fir| 7. -

. i i
LET H ] R e

I® rrefilal

|_EIEIIE.HF'J

Enter the matrix mode
and enter the elements of
the matrix.

Select the rref(
command.

Recall matrix A.

This command will give
the row-echelon form of
matrix A, which has the
identity matrix in the
first three columns and
constants as the fourth
column.

The solution is given in
pretty print form.

Override the pretty print
to get solution as 3
decimal places.

Use the arrow keys to
see the rest of the
matrix.
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Hence if a system of equations is

2x1+ x2+5x3= 1
3X +2x2— x3=-5

8x2 - 3x3 =10

1

with augmented coefficient matrix

@15 1p
[B2-1-5[]
0 8 -3 100

the solution, rounded to three decimal places, of the system of equations is

-2.429
Xy = 1571
Xg = 857

X1
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B-16 Graphing an Inequality

To graph an inequality:

» Change the inequality sign to an equals sign.

* Solve the equation fory.

« Enter this expression in the function list on the calculator. This is the boundary curve.

 Determine the half-plane by choosing a test point not on the boundary curve and substituting
the test value into the original inequality. This can be done using paper and pencil.

» Graph the boundary curve using the appropriate shade option on the calculator to get a shaded

graph.

Example 1 Graph 3x + 4y < 13.

Solution:

Changing the inequality sign to an equals sign yields 3x + 4y = 13.

Solving this equation for y yields y = (13 - 3x)/4.
Determine the correct half-plane by substituting the point (0,0) into the original inequality. We

have 3(0) + 4(0) < 13, which is a true statement. Hence the point (0, 0) is in the solution set of the
inequality. So we want the lower half-plane plus the line.

Keystrokes

Screen Display

Explanation

RESET

:ALL [ENTER] :YES
[o][v=][cLear][([13]
[-1sIXIDI[=][4]
[EnTER][A]

Fi-| Fz-
Toa1s|2aam

Fz |F4 v
Edit] - [AT1

FB~r
oLt

~FLOT=
*EEJI

=
=
3=
u5=
| Q&=

KAD AUTO

I_Hl LS kL
HMAIM

FUNC

Return to the Home
Screen.
Reset the memory.

Graph 3x+4y=13 by first
writing as y=(13-3x)/4.

Store the expression in

the list after

clearing any existing
expressions.

Determine the half-plane
by choosing the point (0,
0) and substituting into
the inequality by hand
using paper and pencil.
3x0+4x0<13 is a true
statement. The
inequality is true for this
point. Hence, we want
the lower half-plane.
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:Style
:Below

:Zoom

@ :ZoomsStd

Fi-| F2=[F2 [FY [FE-iNAE *.
Toals|Zeorm|Edit| ~ |aT1 RO - ..

~FLOTE

=1 =1=3 E=if]

I_';ll LS kL
HMAIM RAD ALTO FUME

= - "E—— -
Fl=| Fe=| FZ F4 FE=| FB~ |FF-J#ii
Tools|2oom|Trace|ReGrarh|Hath|Dr aw|Fen):2

HHHHH\HHMMM

Use the style selection to
shade the lower part of
the graph.

Note that the v at the left
of y1 is not displayed
after selecting
:Below.

Graph the function.
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B-17 Exponential and Hyperbolic Functions

0.2x
Example 1 Graph y=10
Solution:
Keystrokes Screen Display Explanation

Return to the Home
Screen and clear.
‘Tools 8] :Clear

Home

Store the function in the
@ Y= list and graph.
Y=||CLEAR
Use the up arrow to
|Z| highlight the function.

Fi~T Fz=|F= [F4 [FE~ FG=] . Now the entry line will
m Toagls|2oam|Edik] ~ |ATT]|EEeTg | ]- ] also be dISp|ayed

~FLOTE
[EnTER][a]

Graph the function.
ur=
:zoom [6] :zoomstd B Go=Ta e 2w
MAIN FAD ALTO FUMNC

w——
Fi~| F2-| F2 F4 FE~| Fa- |F7-*i:
Too1s|2aam|Trace|ReGrarh|Math|Draw|Fenj:Z

/

[HHIH KAD AUT FUNC
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X =X
Example 2 Graphy = ¢ -2e . [NOTE: This is the hyperbolic sine, sinh x.]

Solution:

Keystrokes Screen Display Explanation

Seroen and clear,
‘Tools [8] :Clear Store the function and

Home graph.

[o][v=][cLEAR]
[N o
is is also the
D@@mm F =l FeeIF H?Fﬁ;ﬂ??s# Fhel £ ] hyperbolic sine. So we
" = —= could use sinh from the
E| ' %mgﬁ"i“ _ catalog list.

Get the sinh from th
|2nd|||\/|ATH||aIpha| et the sinh from the

MATH Hyperbolic list.
sinh( [ X][)] [ENTER] ; Store it as y2.

: T Change the style to
Swle i o Animate.

Enter X as the variable.
:Animate F

Filx | _F2=|F3 |F4 |FE~ FB=| #T
Topls|2oera|Edik] ~ [ATTjEER T[S 5 ..
+FLOTE

-\.-"|=|1

“y2=zinhix)
u§=
I=| —
o=

Iﬂl L a=etu—e™ ) 222
M

AIM EAD AUTO FUMC

Fil=| Fe~| FZ F4 FE= | Fa~ |FP-#i
Tools|2oom|Trace|ReGrarh|Hath|Dr aw|Fen):2

Watch closely and you
will see the O tracing the
graph of y1.

:Zoom |E| :ZoomStd

| T RAD AUT FUMC | Epzt |
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B-18 Scientific Notation, Significant Digits, and Fixed Number of
Decimal Places

Example 1 Calculate, to ten decimal places, (- 8.513x10 3 )(1.58235><102 ). Enter numbers in

scientific notation. Express your answer in scientific notation.
Solution:

Keystrokes Screen Display

Explanation

‘Tools | 8] :Clear

Home

[mooE][v][v][»]
FIX 10

[-" __ HmopE “‘h]

Fi Fz Fx
Fadg 1|Fadg z|Fade =

GFAFN s, FUMCTION #
Currsnk Foldgr ... mdin#
Disp1av Didiks........... 103
ANATR e KADIAM *
Exponential Format SCIEMTIFIC
Complex Format ... KEAL #

» Weckor Fapmat........ KECTAMGLULAFR ¥
IEHEHE Frekty Frint............ OM *
[ CEnter=SAVE EZC=CAMCEL 3 .~
IHRIN RAD AUTO FUMC

‘SCIENTIFIC

Fi- i Fer i F31-i Fui- | FE i FB~ i
ENTER Tools|ATAcbrajCalcjOther |Frami0jClean Ur

[0][es13] ee][0][8]

- EEE513
~5. D1 JOEENEALE -5

MAIN KAD AUTO FUNC 10

Fir| F&= [|F3=] Fu= | FE FB~
Tools|AT3cbrafCalc|Other |FrImi|Clean Ur

" -.OE2313
~5. 21 300A0AAE -5

- OEES1E- 158, 255
-1. 347 ES45550EN

anstlaikl 582352
HAIN RAD ALTO

FUMC ' F0

Clear the Home Screen.

Set the mode to 10
decimal places and
scientific notation.

Enter the first number.
The number displayed is
not in scientific notation.
(It is not necessary to

press at this

point. This is done here
to show how the
numbers are displayed
on the screen.)

Multiply by the second
number.

The answer is -
1.3470545550, to ten
decimal places.
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Example 2 Set the scientific notation to six significant digits and calculate

(351.892)(5.32815x10™ 8.

Solution:

Keystrokes Screen Display

Explanation

:Tools | 8] :Clear Home
[moE][¥][¥][>] aipha]
‘FLOAT 6

[v][v][»]

‘SCIENTIFIC Tosne|iidetraldate Eﬁmm Cla o U
[351.892][ x|[5.32815]
[ee][)][8][EnTER] B Y PP

351, 89245, 32515E -5

FMAIN KAD AUTO FUNC

1/z0

Clear the Home Screen.

Select Float 6 and
Scientific notation.

Return to the Home
Screen.

Enter the numbers.

Note the result is
displayed in scientific
notation with six
significant digits.
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Example 3 Fix the number of decimal places at 2 and calculate the interest earned on $53,218.00
in two years when invested at 5.21% simple interest.

Solution:

Keystrokes Screen Display Explanation

Choose normal notation
wit_h 2 fixed decimal
:Tools | 8] :Clear points.

Home

ggrtggglto the Home
[v][v][>]

FIX 2

NORMAL ThiTs RSt a|CaTe|DEhar e i c1dan U aorglzhtmndiic:rr?ea; r;])slsvceers?
| 53218|| .0521| The interest is $5545.32.

m 53218 .0521 -2 2545, 32

S32184%. 052142

MAIN EAD AUTO FUMC 10
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B-19 Angles and Trigonometric Functions

Example 1 Evaluate f(x) = sin x and g(x) = tanlx at x= )

51t

. Use 10 significant digits.

Solution:
Keystrokes Screen Display Explanation

Set the mode to Float
QUIT with 10 digits.

:Tools | 8] :Clear Home
[MopE][v][¥][»][aiphal
[o] :FLOAT 10

[v][»][1] :RADIAN
[v][»][1] :NORMAL
|ENTER|{2nd|[ QuIT|
BEEEn
[sTow][X][ENTER]
[2nd][sIN][X][)][ENTER]

HENER

[olfran](x]))]

HENER

Toote|A15abra|Care|athar Prgiﬂuin-{usn'u:-T
Sm Sm
"8 7% )
B zinx) %
B sinx 2 IETASIES
RAD AUTO FONE E¥ET]
Toste|iisebraldate|akher F-rgi-.lui-n-{usr.'u:» |
. J2+ 2
= inE) — =
LIS N T L H2IETASIRS
LI BT R Tty tah'i[ Sén]
B e« 1.099739749
RAD AUTO FONE T

Since the angle measure
is given in radians, set
the calculator for radian
measure before starting
calculations.

Return to the Home
Screen.

51
Store g asx

Get sine function and
evaluate.

Override the pretty print
to get the decimal
approximation.

Get the inverse tangent
function and evaluate.
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Example 2 Evaluate f(x) = csc x at x = 32° 5' 45", Express answer using 10 significant digits.

Solution:

Keystrokes

Screen Display

Explanation

:Tools | 8| :Clear

Home

[moDE|[][¥][»][aipha]

[0] :FLOAT 10

[v][»][2] :DEGREE
[v][»][1] :NORMAL
(1] [2nd][sIN][32][+]
[5][+][60][+][4s][+]

[3600])][ENTER]

HENER

Fir| F&= [|F3=] Fu= | FE FB~
Tools|AT3cbrafCalc|Other |FrImi|Clean Ur

1
. 45
51n[32 + S50 + ﬁ]

1

51”[ T

FUMC

Fir| F&= [|F3=] Fu= | FE FB~
Tools|AT3cbrafCalc|Other |FrImi|Clean Ur

T‘ﬁ]

sin[ San

1
. 45
51n[32 + S50 + ﬁ]

FUMC

T‘é]

1.232044822

Set the mode to Float
10.

Since the angle measure
is given in degrees, set
the calculator for degree
measure before starting
calculations.

Return to the Home
Screen.

1
Use =—— toevaluate

sin x
CSC X.

Change the minutes and
seconds to decimal
values while entering the
angle measure.

Override the pretty print
format to get the decimal
approximation.
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Example 3 Graph f(x) = 1.5 sin 2x.

Solution:

Keystrokes Screen Display Explanation

QuUIT Set [MODE] to Radian
measure.

:Tools :Clear Home

[mooE][v][¥][v][»]

‘RADIAN

TERPTETT ] S,
1.5]|2nd

D] 335 Store f(x) as y1.

3=
b= Use the up arrow to
ENTER] 4] 7= highlight y1 and to see
Iﬂlix}=1.5*5in{2*x} the entry line input.
MAIN KAD AUTO FUNC

R - .
. . - Fj_-.-T Fzr| Fz T F4 FE~| FB- r.'-'r[sd_ggsl Use the trigonometric
:Zoom :ZoomTrig  Prects|zesm|Trace|kesr aeh|Hath|oraw|Fen):: option on the ZOOM

menu to get tick marks
set at radian measures

Jrrl"'- J'rl"'. fr"'-. l'rl"-. fr"'-. fr"'., ,fr on the horizontal axis
FTRYERY Y YTy since the angle

measure is in radians.

| T RAD AT FUNL Press @ WINDOW
to see the | WINDOW

dimensions are
[-10.34...,
10.34...]1.57...
by [-4, 4].5.
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Example 4 Graph g(x) = 3tan'1(.2x) .
Solution:

Keystrokes Screen Display Explanation

Return to the Home
Screen and clear.
:Tools 8] :Clear

Home

Fl= [ F2-[F3 [F4 [F5=[ F&= | #7
Teels|Zeerm|Edit] -~ [aT1]skv1efa: I ] Store g(x) as y1.
FLOTZ -

- tandl L 2

[ol[v=][cLeAR] dz=

5=

EElTadZXD | 55

JE=

uy=

I_gl Laxa=3ktandl, 2l
M

AIM EAD AUTO FUMC

Set the | WINDOW

dimensions to [-10, 10]1

[0][wiNDow L by [-6.28, 6.28]1.57

xacl=1,
B ENE R ot
yscl=

57
[10][ENTER][1][ENTER] s iW
@ rHﬁlH EAD AUTO FUHC

6.28]|[ENTER][ 157 —
Tosts|zhom Trfugn:tihig;ur—h Math|ora|Fanfie
o]

Fi=| Fe-
Tools|2aam

Graph the function.

[HHIH KAD AUT FUNC
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B-20 Polar Coordinates and Polar Graphs

Example 1 Change the rectangular coordinates (,\/§ , 5) to polar formwith r=0and0< 0< 21t

Solution:

Keystrokes

‘Tools 8] :Clear

Home

:Angle

‘R»Pr(

[0 [2nd][V1[=]DIL]
BNENTE

HENER

:Angle
[6] :RePO(

[ [2nd][y][3])]
AENENE
[o][enTER]

The polar coordinates are (5.29, 1.90) to two decimal places.

Screen Display

Fi- Fgr Fzrl FYy~ FE
T MATH

Fir{ Fg- [Fs-l F4r1 FE Fh+
To MATH B|c1zan Ur
: 3
diH 3
5=Eumilex_ k
EiStatistics »
TiProbabilitye
2l Test k
| T RAD AOTO FUHC G

Fir =|
B|r1zan Ue

KAD AUTO FUNC

Fir| F&= [|FE=] Fu-

FB~

FE
Tools|AT3cbrafCalc|Other |FrImi|Clean Ur

/0

" RePrl-[Z.5) 2-[7
PR -[3, S5 5.291502622
MAIN FEAD AUTO FUMC a1}

Fi=| FZ= |F3=] Fu= | FE FB~
Tools|ATAcbrajCalcjOther |Frami0jClean Ur

" RePel -[3, 5 tan‘i[E] + %
m gepal -[3, 5) 1. 904269499
REPEC-TC30,50

MAIN EaD AUTO FUMNC ]

Explanation

Return to the Home
Screen and clear.

Get the Angle option

from the

menu.

Get the Angle menu.
Choose rectangular to
polar conversion that
displays the r value.

Enter the value of x and
y coordinates. The
displayed value is r.

Get the Angle menu
again.

Choose the rectangular
to polar conversion that
displays the value of 6.
Enter the value of x and
y coordinates. The
displayed value is 6.
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Example 2 Change the polar coordinates (5, TV7) to rectangular coordinates.

Solution:

Keystrokes

Screen Display

Explanation

:Tools 8] :Clear

Home

Angle
PrRx(

[5]L.](2nd] [n[+][7]
NENE

HENER

Angle
PrRY(
[s][znd][[E]7]
DI[ENTER]
[O][EnTER]

KAD AUTO

Fir| F&= [|FE=] Fu-
Tools|AT3cbrajCalc|Oth e

FUNC /0

FB~

FE
FramlOfClzan Ur

I= F'PH}:[S ’ %] 5- 505[%]
‘- PFHH[S ) %] 4, 50454434
MAIN FEAD AUTO FUMC a1}
TEif:iﬁﬁezﬁruigﬁ::iufﬁrF-rgi-.lui-n-{usn'u:- |
= Prﬁg[ﬁ,%] S-E.in[%]

2.169412696

KAD AUTO

FUNC s E0

The rectangular coordinates are (4.50, 2.17) to two decimal places.

B|r1zan Ue |

Return to the Home
Screen and clear.

Get the angle menu.

Choose polar to
rectangular conversion
that displays the value of
X.

Enter the value of r and

6. The displayed value
is X.

Get the angle menu
again.

Choose polar to
rectangular conversion
that displays the value of

y.

Enter the value of r and
6. The displayed value
isy.
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Example 3 Find the value of rforr=5- 5sin 8 at 0 :g .
Solution:
Keystrokes Screen Display Explanation

:Tools 8] :Clear

Home

[2nd] [ [-][7][sTO»]
:Greek
(o] 6

[o][EnTeR]
[5][- 5] [2na][sin]
:Greek @ 0 m

Fi=| FZ= |F3=] Fu= | FE FB~
Tools|ATAcbrajCalcjOther |Frami0jClean Ur

| CHAR |

tMa
JiPunctuation
diSpecial |

5: International

k
]
k
[

AT
[riain RAD AOTO FOL CFET

Fir| F&= [|F3=] Fu= | FE FB~
Tools|AT3cbrafCalc|Other |FrImi|Clean Ur

|-%}.;g %}
. % oy . 44872239505

S - 5-sinid) 2. 230581304

MAIN EAD AUTO FOL 0

Return to the Home
Screen and clear.

Store %[ as o .

Enter 5- 5sin 6 and
evaluate.
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Example 4 Graph r=5- 5sin 6
Polar equations can be graphed by using the polar graphing mode of the calculator.
Solution:

Keystrokes Screen Display Explanation

Return to the Home
Screen and clear.
‘Tools | 8] :Clear

Home

I ___MODE iy
[»][3] :PoLAR irqui-z e dde e are |
g

Select polar mode.

[, Enker=SAVE EXC=CHMCEL
[HHIH KAD AUTO FOL

IE IZI [2nd] Thaa|2hem|Eait] [T |k I ] Get the list and

+FLOTE enter the function as rl.
|sIN] [ 2nd|[ cHAR] “’g%=
A=
Greek [9]:6 )] rr:%:

flean=5-Sksincal
FRAIN RAD AUTH FOL
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:Zoom |E| :ZoomStd

:Zoom :ZoomSqr

[o[winbow]

e——
Fi-| F2=| FZz F4 FE-| FA-
Toa1s|2aam|Trace|Rear aeh|Math|DFaw

Fr= i
Fen|:Z

KAD AUTO FOL

e——
Fi-| F2=| FZz F4 FE-| FA-
Toa1s|2aam|Trace|Rear aeh|Math|DFaw

Fr= i
Fen|:Z

me

pﬂmu RAD AUTO FOL
Fir| Fer ]
Tools|2aorm
dmin
Bmax=6, 28318530718
B=tep=, 13039959339957
®min=-20. 7894736842
wmax=20. 7294736842
#scl=1.,
umin=-10.
umax=10.
yscl=1.

FRAD ALTO FOL

Graph using the standard
dimensions for the
window.

The graph on the
standard screen is
slightly distorted since
the scale marks on the y
axis are closer together
than the scale marks on
the x axis.

The square option on the
Zoom Menu makes the
scale marks the same
distance apart on both
axes.

press (O]

to see how the window
dimensions are changed.



