T1-92 GRAPHING CALCULATOR

BASIC OPERATIONS

B-1 Getting Started

Press to turn on the

calculator.

Press @ to get the

MEMORY screen (shown at the
right).

Press ‘RESET, press [ 1] :All
and press :

The screen now has a toolbar
across the top of the screen, two
horizontal lines and some words at
the bottom of the screen. The
cursor should be flashing between
the two horizontal lines at the
bottom of the screen.

However, the screen may look
blank. This is because the contrast
setting may also have been reset
and now needs to 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 [- | key to make the

display lighter, or the [+] key to
make the display darker.

by

Carolyn Meitler
Concordia University Wisconsin
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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 to the left of the screen.

You can always get to this screen (aborting any calculations in progress) by pressing
QUIT

. From here on, this will be referred to as QUIT] in this manual.

Clear the home screen by pressing :
Quit any calculations by pressing QUIT] .
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.

[ENTER] Keys

There are three | ENTER| keys. All three keys do the same thing. There are three only for your
convenience.

Eight Directional Arrow Key

The large arrow key located on the upper righthand corner of the calculator is an eight-directional
arrow key. The up, down, right, and left directions are used for the functions in this document.
They will be indicated by:

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

E or E| Moves the cursor up or down one line.

This key must be pressed to access the operation above a key printed in yellow. 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.
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(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.

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

MODE
Press [ MODE| . The items listed is 1 —__E = Cliem = E x'j
the current setting. Use the up or [F'ange lTF'agze 2]
down arrow key to select the item GraPhie s sssssnnnnns  FUHCTION®
. Curtent Folder.... main®
you wish to change and press the Oizplag Digits.... FLOAT &=+
. Arglesssssansnnnas FEAODIAH+
right arrow key to get a menu. Use Exponential Format  HORMAL +
the up or down arrow key to select Uorher Formate1:1  BECTANGULARS
the menu item and press [ ENTER v Pretty Print...... OH-»
) _ |, CEnter=SHUE ESC=CAMCEL » [
to activate the selection, or press the
[ETIT Rl AUTD AT R

number of the selection.

Press or to see the pages
of this menu. Press to cancel

and exit the menu. Press | ENTER

to save the settings.

The settings shown above 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 for number presentation will cause numbers having fractions, e, , 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 the MODE screen, page 2.

Note, also, that the default setting is floating point (decimal point) form with digits. To get six
decimal places, change to FIX 6.
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Menus
The T1-92 Graphics calculator uses menus for selection of specific functions. The items on the
menus are identified by numbers followed by a colon. There are two ways to choose menu items:

1. Use the arrow keys to highlight the selection and then press | ENTER] .
2. Press 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 :ZoomBox refers to the

first item on this menu.

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.

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

@ 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

2 3
G2

- 5% to ten decimal place accuracy.

Turn the calculator on and press QUIT| 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.

Softibn:

Kgstroke Scra Display Explanation
Tools It is a good idea
’ to clear the

. — = = = = > Home Screen
‘Clear Home k MOpE WJ before starting
CLEAR [Pargie 1|:~a.5-‘,;. 2] a calculation.

Graph. .o esnsnnnns FUHCT IOH +
MODE EEE Curtent Folder.... mains Set the decimal
Display Digits.... FIX 1o+ display to fix
|Z| |Z| Hhale. s sesnnnnnns RAOIAM + .
Exponential Format HORMAL + 10 decimal
o e ErrmaE 11 FECTANGLLAR places. Note
[ENTER][ENTER] v Pretiy Print.. ... OHS th";‘tt_the_dEfa”“
— R
. LEnter=SAUE ESC=CAMCEL ) FLOAT 6
| BT EAD AUTD FUHL 0750 which means
T T FE F& six digits will
r HMATH her|PramI0|Clear a—z.. § pe displayed in
: decimal
iHhgle [
IE@ E:hiit' : notation. FIX 6
sMfatril= H
A2 SiC 1 . means that six
D %Egggbigi%gi : de:umal places
MATH LTy ottty will be
E=E1 Ebrfa 3 dlspl?l/ed .
tCalculus  » regardless o
BiHoperbolic thg number of
TBE.S p]__ng ¥ L.
T £ digits.
LA RAD AUTO AT TP
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. - Fi Watch for
‘Number L______MATH __ft e F'r*ngIII Clear a=z.. | parentheses that
-abs( s _ are entered

35 - : automatically
e vl 2 }E with the
EiStatistics F | E2floor: operation.
FiProbabilityk ._-":c.e111r'|gl:
2:Te=s | Brzigni
SifAlgebra | 9z rm:u L
HiCalculus k Hiremaing
E=HEPEPL'!D11E- | Brlome

TBE=5 ting k E:gcd{

LA T T T R
Notice that the
EII‘ 1E Fllgel-:nr*a Eali: Dther* F'r*ngIII I:lnz-arEE a-z. 50|u|ti0n is

m |:| m expresseq in

pretty print.
. This is the
- z_|=& _ 32 exact solution.
= -2+9 I 5| ==+ 63
Temporarily
[o][EnTER] PR -y 5| 7O, 1213203436 override the
E pretty print
setting to get
the decimal

approximation.

B-5 Evaluation of an Algebraic Expression

2 for x=1; a=+/3 ,and w=4l.

4
X -
Example 1 Evaluate 8W

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 sets of values of the variables.
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Solion:
Method 1
Kegstroke Scra Display Explanation
:Tools gé?:grt]he Home
:Clear Home
viﬂ ngFgI;r*a EFagfi: D{ﬁ;r* F'r*FgngIII I:lnz-arEE a=Z.. | Store the values
|Z| as variables.
N
[s]D)][sTo] "n 3
e
EAD AUTO FUHC Z/50
— THRTH +FPI1|;P F'r"FEIEI'"lIU I:lns-arEE a-z

1
Probability
!
AE:

n Ea cuéu?_ b E J;

- perbolic :

Sl b Gradl
LAl HUTH EUMC gz

viﬂ ngFgI;r*a EFagfi: D{ﬁ;r* F'r*FgngIII I:lnz-arEE a-z.. Enter the

R expression and

s [3+a ﬂ evaluate.

w4l b 2
IXEECE |17 P
ANEE T 13z e

4 _ ange the
[W]D][ENTER] "z 5-3 2 . 4302757219 pretty print to
decimal

@ ::::xﬁq—:] a.}.--" TR approximation.
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Method 2

Kgstroke Scra Display Explanation
. = - - - Clear the
‘Tools ':I.E EFEIEDN Engit- F'-l'i" Fﬁl S{l:le (3 :;-; - Home Screen.
:Clear Home i
' ul Enter the
[cLear][D][Y=] 2= expression in
3= the [ Y=] list.
CeINEE | 2 e
D m E| EEZ ttaeiejiect_ I3|/1 s?
ug= at it will no
L=
[d[el[wlD] L GO= G a3%a 5 /(B graph. vou
EAD AUTD 3
= evaluate the
|Z| N expression.

- - - h
I '1E iFI 1 gfé-br‘a iEFa31 C iDtrfl'lner* iF'r*ngm I0 |I2 1 E-arEE a-Z.. ﬁgt#q;nstgrze%.
-]
Store th
ENTER e
@m 24 variables.
nt-3.3

[sTow][A][ENTER] — 192 | Recall the

Lden2Ts72 1 expression and

evaluate.
o EAD_AUTD FURC £oo0
:Probability | 1] :! Change the
[sTos|[w][ENTER] 32?.% g)lrlnt to
mm approximation
|

HENER
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Example 2 For f(x) = 3x+5 and g(x) = \x- /x find f(2) - g(2).
Sotibn:  (Using Method 2 above.)
Kegstroke Scra Display Explanation
- Clear the Home
. 1 Fzr Fz F4 FEw- Far L
Tools v o [zoom[Edit] < [AL1[stalelt 5. . . Screen.
AFLOTE
:Clear Home =3
:Hé St Clear y1 and
CLEAR 33= store f(x) as y1.
= Clear y2 and
@ CLEAR EE: store g(X) as y2.
yr=
48

|ENTER||CLEAR]

EAD AUTO

| i fl=
Iy__E(x)=J(x—J(x} >
Al

FUHLC

[2nd] V] [x][]

1 Fzr Fzv |_ F4w* FE Fi
- E Hlgebra|Calc|Other|PramI0|Clear a—-=z..

[2nd][]
ENNENE

[2nd]QuiT] 22 x :
m y1(3) - W2() JHE-2)+ 11
- LY Bl ™ O] 18, 2346331353
X|[ENTER

EAD AUTO EUHC 2020

MBI
MBI
[EnTER]
[C][EnTeR]

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— \ﬁ( to three decimal places for x = 1.900, 1.990,
1.999, 2.001, 2.010, and 2.100 using a list.

Softibn:  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.

Kegstroke Scra Display Explanation

“Tools Clear the Home
Screen.

:Clear Home

CLEAR = - = — Change the mode

[CLEAR] —

[mopE][v][v]
[»][4] :Fix 3

[ol[v=][cLeAR]
[v][cLEAR] ...
[2nd] [V [x][-]
[2nd] ]
(x]DID][EnTeR]

[F'ange 1F'a£|29 2]

Complex

. Enter=SHLE

= = o
Current. Folder....
Oisplay Digits....
Argles s annnannnns
Expornential Format
Format....

Lector Format.....
* Pretty Print..

MO D000 =

4— 58 = EE NN 5N EE EE AN AR

L e |
T = e b e e e
[ L e e

T T L g [

|

[l )

A FLOTE

v’ul-;ix - I
gz

||'\'~,_a-I
I

to fixed three
decimal places.
Return to the
Home screen.

Clear all entries

on the list

using the arrow

keys and

Store the
expression as y1.

Return to the
Home Screen.
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[2nd]{][1.900]
{00l ]
[1.999][][2.001]
L[200] ]
[2.100] [ 2nd][3]
MBIREN

1 Fzr Fzr |_ F4¥* FE FE
- E Hlgebra|Calc|0ther|PramIQ|Clear a—z..

= {1.9
f1.900
=gl +a
{.722
L)
L.722

1.99 1.99% Z2.oo01  2.01
1.990 1.999 2,001

A
Z.01a e

= R = C S = C i

el LFED WFEE WTTD LBOVD

RAL T T PR

Store the values
of x in the list X.

Calculate the
value of the
expression stored
as yl 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

. 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- \/;< to three decimal places for values of x at each integer

from 0 to 10 using a table.

Solibn:  First store the expression in the list. Set the table parameters to begin at x = 0 and
to have an increment of 1. Get the table.
Kgstroke Scra Display Explanation
‘Tools géfgg rt]he Home
:F-E — = MODE - W_] '
:Clear Home = = :
kage 1|Page 2] 1:FI= O Change the
CLEAR BFraPF. e eeseennnns %E ﬁ % mode for fixed
Current. Folder. ... : decimal places
moDE][¥][v] Angracs Distte .. UGS || 0
Exponential Format | 23EI 3 decimal places.
4| :FIX 3 Complex Format.... | ZiEIH &
>][4] iy SiFIH 7
Lector Format..... :
» Pretty Print...... E;F ﬁ g Return to the
|| “Enter=5ALUE BiFI% im ™~ [ | Home Screen.
- CAFIX 11 =
wFLOTH Clear any
ENTER ﬂdlﬁ existing
3%= expressions in
3= i
[O][v=][cLEAR §E= the [Y=] list.
l=| =
E CLEAR] ... 352 Store the
9= expression as
[ndl VIIXJ[-] |ades o
w2 {xd=
@ il Return to the
DID[ENTER Home Screen.
QUIT
: E 57 o Set the table to
[:] ThiSet i HE%PE?:FEG@ Fﬁ?J&ﬁi i begin

THELE *ETUF

(o] [EnTER][Y]

thlstart: |G,

:

atbly [IL I
EE Graph <-> Tahle: OFF =
Independent.: AUTO =+

Ent.er=5HLE

ESC=CHMCEL __,:

7.0 2087 ] I

EEP-

EAD AUTH

EUME

evaluating the
expression at
x=0with a
step size of 1.

Set the
calculator to
AUTO to
automatically
display values
of xand y1.

Return to the
Home Screen.
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[ol[vaeLE][v]..[¥

' Get the table.
3T Arrow down
to see more of
the table. The

highlighted
value will
appear at the
bottom of the
table.

Return to the

Home Screen.
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B-6 Testing Inequalities in One Variable

3

Example 1 Determine whether or not x~ +5< 3 - x is true for x = - \2 .

Soltion:

Kegstroke

Scra Display

Explanation

[2nd][QuiT]
:Tools

:Clear Home
[CLEAR]
[mope][v][v][»]
FIX 10 [ENTER
[)][2nd]
[1[2]h][sTo]
[][EnTeR

[(x|[~][s][+][]

‘Test

(2] < [3][X][~)[4]
[-][x][EnTer

B:Huperbolic
Eﬂﬂ:SEr‘ing
K IT

Return to the
Home Screen
and clear it.

Set the mode to
FIX 10.

Store the value
for x.

Enter the
expression.

The result of
true indicates
the expression
is true for this
value of x.
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B-7 Graphing, the ZoomStd Graphing Screen, and Style of Graph

Example 1 Graphy= x@ VY= 552 Y = 2X

2

,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.

Soltibn:
Kegstroke Scra Display Explanation
Return to the
Home Screen
“Tools and clear.
:Clear Home
1™ _Fzr Fz FY FLw Far [ C|(_—3at_’ the
[cear][Olly=] |7 EREamletic] ™ [AiT]sdatem . .. existing
&FLOTE u |
gl =L store the first
- c...2 function as y1.
“yd=.5x
~ 2 -ENTER
3= 5 = Clear and store
"’3%:.'1 -3 the second
3?: function as y2.
| JiE=
T Clear_and store
Eex AT L the third
function as y3.
i |aamEdit] - AT s Clear and st
* oom|[Edi Pled ... ear and store
«FLOTS liline the fourth
[(O][us][X]["[2] =t  Ceare function as y4.
2= 0 X 4:Thick
wyI=z - }:2 E: Egiﬂate Get the graph
IZ| IZ| IZ| IZ| wgd=-1,5 % E: Eb?ue gt%/le menhu.
S= sEelaw t
agf styflen ?oer yi toa
:Style | 2] :Dot | 352 dotted line.
. =y Change the
E ‘Line ﬂmjﬁ(x) - ERMTIJ 1T style fory2to a
. thin line.
W (Eslfa] T Crange e
g style for y3to a
[w][Fe][1] :Line thick line.
Change the
style fory4 to a

thin line.
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. Get the zoom
:Zoom 17w F4 [FEwT_ FET e menu.
IEI ZoomStd w f— Edlt “ [Al1|StulelfEe s .. Press 6 to get
~~oom FLOTE %Ezggmaﬂ}‘ the ZoomStd
-\.-"|=|1= . .
iy E-%mm%ut option and
d £ coomec graph the
O MLl functions.
-\.-"|=|4= H
= | 8:ZoomlInt
32: 2: FoomData Note the
ur= E=ﬁDDNF1t \ ZoomStd
= : Memar .
5= E:SetFaEtnrs... opnon_
EE(x?-Tzwx—z————— automatically
SALAUTH LUHL sets the graph
1 Fzv | Fz FEv | FGw screen
- E 200 Tr*ai:e ReEr‘aph Hath Oz |- F:? dimentions at -
. . 10 x 10and
-10 y 10.
LEAI
Few Get the window
[0][winDow ;m{; Zoom display to
mam— check this.
®=cl=1,
umin=-10.
umax=10.
y=cl=].
Hxres=2,
LA RAD AUTO EUNC

The ZoomStd screen automatically sets the graph for -10 < x< 10 and
-10 < y< 10. Press | WINDOW| to see this.

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

The graphs will be plotted in order: y1, then y2, then y3, then y4.

allow you to move between the graphs displayed when tracing.

If there is more than one function graphed, the up E and down E| arrow keys
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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 E 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 setting 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~ wbdrE

Three methods to zoom in are:

1. Change the WINDOW dimensions using [ 0] [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.




y= x3 - 2x2
Solion:

Kegstroke

:Tools

[v][v]»]
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Example 1 Approximate the value of x to two decimal places if y = -1.58 for
+4/x - 8.
Method 1 Change the WINDOW dimensions.
Scra Display Explanation
1 - = = i cc r Clear the Home
i = = HODE Screen and
[F'age lTF'agE 2] change the
GraPhie s sssssnnnnns  FUHCTION® number of
Clearvome | | BYCCTRE FRlder::: naigs, decimal places t
ArglEessunnnannnns * FIX 2.
Expornential Format HORMAL-
Complex Format.... FREAL=*
Uector Format..... REECTAHGULAR-=
* Pretty Print...... O+
. " Erit.er=SALE" ESC=CHHCEL » 1
LEaIN EAC AUTD EUNC 0750 Return to the

FIX 2

[ol[v=][cLear]
XI[A]8]L 2]
WIXIDI(e]

yi(x} I 2+ 10008

[ENTER][A]

:Zoom

@ :ZoomsStd

‘Trace

] ..[»]

Fov FEx |_FG&™ [FF
- {— 2o Tr*aceTEeEr‘*aphTHath Elr*aw]Tv F:?
1
#oiZagl o i 2. 28
[ETIT Rl AUTD TS

Home Screen.

Clear all
functions in the

list.

Enter the function
asyl.

Use the up arrow
to highlight the
function so you
can see how it
was entered on
the Entry Line.

Graph using the
standard window.

Get the TRACE
function and press
the right arrow
repeatedly until
the new type of
cursor gives ay
value close to -
1.58. The closest
point is (2.61, -
2.28).
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T TET The x coordinate

[o][winbow v f— Eu:n:-m is between 2 and
xMin=gz. 3. So we set the

2||ENTER||3 =3,

ﬂ?f:?i WINDOW at

e T 2<x<3 with scale

qscl= marks every .1 by

ENTER HFEs - 3<y<- 1 with

scale marks every

[)][s][EnTer] 1 Tswlibe
written as |2, o).
[l [2][ENTER] by [- 3, - 1].1.

% Al t the xR
el . 0 i

oom|Trace|ResGraph [Math|Draw |«
1 that the calculator

will calculate a
value for y for

each value for x
@ GRAPH for which there is

“Trace a column of
' pixels on the
[»] ..[»] graph screen.
HCIZ.BT yc: -1.36
EAl AUTO ELUHT Get the TRACE

function and press
the right arrow
repeatedly until
the new type of
cursor gives a y
value close to -
1.58. The closest
point is (2.67, -
1.56).

Repeat the process of changing the graphing window dimensions until you get the approximation
for x as 2.67 for y = -1.58. Hence the desired value for x is approximately 2.67.

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).

Kgstroke Scra Display Explanation
IE :E Trf;i:e Relit-;aph Hras’r:h D:*E;w : %ﬁcﬁ?owising the

:Zoom

@ :ZoomsStd

:Zoom

:SetFactors...

[s][¥][s][v][s]

‘Trace
] ..[»]

coomBox
Zoomln
Zoomdut
coombec
Z00mSyr
Zoomstd

iZoomlInt
tZoombata
coomFit

i:

2

K

d:

=H

= -
E=2DDNTP19
9-

A:

[=H

Memor
HAIN FAD ALTO FUNC
i Fevr | Fz FY4 FE* | FG™ |Fr
- E Zoon|Trace|ResGraph [Math|Draw |+
§ |
: 200M FACTORE )
xFact: [5. |
yFact.: |S. |
zFact: [ |

,\_'::Er‘nter‘=EIK o {ESE=EF|HCEL}__,

L/

1 Few | Fz F4 FE
- E Zoom|Trace F:E'EPEPHTHEthTD

raul~ ¢

#oiZ2.el

yci -2, 28

EAL FUTD FURL

standard graphing
screen.

Magnification
factors need to be
set.

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

Get the TRACE
function and
move the cursor
using the arrow
keys to the point
(2.61, -2.28).
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:Zoom

:Zoomin

‘Trace
[»]..[»]

Cw Far
TPEEEEEEPaPhHathDFaw -

1: ZoomBox

i

: Zoamlu
4: Zoombec
S ZoomSygr
& Zoomstd
riZoomTrig
g ZoomlInt
9
A
B
C

fZoombata
coomFit
:Memory k
tSetFactors. ..
[

Fex | _Fz FE* | FG™
- {— Zoon|Trace REEr*aph Math|Draw|=

i

Hew Center?
HCIE

gci -2, 35

Cw Far
- {— Eu:n:-m Tr*ai:e REEr*aph Hath Oraw|r

1
HCiZ. 66 -1 75
| [ETT

FAL ALY

o 7
- :[— EDDN Tr*ai:e ReEr‘aph Math Elr*aw -

1
HCIZL 6T -1 55
| [TFTT

RAL T

Press

:ZoomlIn and
move the cursor
to

(2.61, -2.35) for
the center. Press

-

Use TRACE
again to get a new
estimate for x.
The new estimate
is 2.66.

Repeat the trace
and zoom
procedure until
you get a value
for the x
coordinate
accurate to two
decimal places
fory=-1.58.

After several
zooms you should
have a screen
similar to the one
shown at the left.

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| :ZoomBox option on the | ZOOM| menu.
Return to the Home Screen, clear, enter the function in the Y= list (see Method 1 of this example).

Kgstroke Scra Display Explanation
zw T o Graph the
- Fz Fu FEw Fe* TF7
IE WINDOW L Math Oraw |~ function using
:Zoom Lt soonBos: the standard
. 5 zggmuﬂt graphing screen.
: 41 Zoombec
@ :ZoomStd =1 SaamSar et the
i ZoomStd
Zoom E:%DDN}-PF ZoomBox
sLoomli
3 FaomDat.a feature.
2 B EEﬁDDNFlt \
:ZoomBox ! Memory
Ci:SetFactors. x

[>] ...[v][EnTER]
[v] ...>][ENTER]

‘Trace
] ..[v]

1 Fzr | Fz FY FE* | FG™ |Fr
- E Zoom|Trace|ReGraph|Math|0raw |« f:?

2nd_Corner?

#=ci3. 19 gl 2.7

1 Fzr | Fz FY FE* | FG™ |Fr
- E Zoom|Trace|ReGraph|Math|0raw |«

Use the arrow
keys until the
cursor is a little
to the left and
above the point
we are trying to
find, say at
(2.10, -1.37).

Press [ENTER

. 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

(3.19, - 2.75).
HCIZLET gc: -1.58
Al AUTO EUNC Press |[ENTER

Repeat using trace and zoom box 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.

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
(2.67, -1.58).
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Method 4 Use the zeros( feature of the calculator.

Kgstroke Scra Display Explanation
Clear the Home
QUIT Screen.
“Tools Algebraically set
the expression
:Clear Home involving x equal
to -1.58, the value
CLEAR ofy.
B 28+ \Ix
- 8=-158

Now change the

@ equation so it is

equal to zero.

XL 3 - 28 +4x
E), 8 + 158 =
Enter the left side

of the equation

mmm into the function
list.
IZ' Return to the

Home Screen.

Fer FEr Fa* L

i Fz TFY4
vE Zoom|Edit| v [ALL|StulefiE s ...
AFLOTS

I:E.njﬁ( EAL AUTD EUIRE
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:Algebra
:zeros(

VXD
Dlmm

- :Algebra
:zeros(

X 2]
[[2nd] V1[X]
DL
LIXID]

1 ' F&
H1-:|--L-r M5l c|0ther PPngD Clear a—=z..

lizsolwer
2ifactorg
Slexpandl
E:apprnx!
=canennmE
propFrac
=ﬁ5DTU
tTrig ]

IComplex
iExtract »

E;;::.______ﬁNLNE1________EEEJEEL________

i Fzr Fzv | F4* FE FE
7;:EHIQEbPaCEIEDthEPPPgNIDClEEP a-Z..

&
T
=]
.
A
B

IEEPDEEHIEK},K} T2.67

wrerozlu® - 2w+ [H-8+1.58, %) {2.672
“EPu“(x“E—Ex“2+I(x)—B+1 L8, x>
EADAUTO EUNE z/50

Get the zeros(
feature.

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

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 list (see Method 1 of this

example).

Kgstroke

[Ql[258]

:Zoom |E|

:Zoom Std

Scra Display

i Fe* | Fz T|F4 JFE*]_F&T
vE Zoom|Edit| « [ALLl|Stulef

o
Bt .

Explanation

LFLOTE
v’ui=:{3— 2-:-::2 +[x-8
wyF=-1,.58

a3

ur=
ug=
yI=

3=

MAIN FEAD ALTO FUMLC

i Fer |_F3 FY FE~
- E Zoom|Trace |Rebraph|Math|D

Fa™ JF7
a3l |

_/

| [ETT EAL AUTH FUNC

Enter the function
as yl and enter -
1.58 as y2 in the
function list.

Graph the
function using the
standard graphing
screen.
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Math

:Intersection

(4] or[»]

(4]

or|E|

ENTER

4]
i2

i Fer |_F3 FY
- E Zoom|Trace|Rebraph

F&* F7
Oraw|r

1™ |_Fzr Fz

w e |Z 0o | Trace |ReGr aph [Matb (D auw |«

F4

FE- Fa™ JF7

(4]

or|E|

ENTER

k 2
b
Upper Bound?
#cii.11 yc: -1.58
HAIN FAD ALTO FUNC

Fer Fz

i
- E Zoon|Trace|ResGraph [Math|Draw |+

F4

FE- Fa™ JF7

A,
Intersection
HCIE, yc: -1.58
EAC AUTH ELHC

Get the intersect
feature.

Place the cursor at
a point on the first
graph near the
point of
intersection and

press -

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

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 solve( feature of the calculator

Kgstroke Scra Display Explanation
h
Egt;;négrgei and
“Tools clear it.
:Clear Home
Clear all
@ expressions in the
list.
X{|7|3 .
D ' Enter the function
Eﬁa—uh E— as yl. Use_ the_ up
Ui= arrow to highlight
N 3%: the function so
E= you can see how
m |:| ng it was entered on
q9= the Entry Line.
[ENTER][A] ul0= - - Return to the
Get the solve(
:Algebra }‘_rotm the Algebra
lg;br=EETEDLHEPPPQNIDE193;53 -Z.. 1S
:solve( Recall y1 from

MWXIDIE
[)][258]L][x]
mamm

ﬂlﬂﬂl
:Algebra
:solve(

MREAA
(x][2]l4]
[2nd][V][x]D)]
BBl Bl
[Ls8]J[x]D)]
[ENTER]

3.expand{
4izerosy
Stapproxt
% canennmE
propFrac
ST,
rria
A:
E:

Complex ¥
Extract

| [ZTTT

1 Fzr Fzr |_ F4¥* FE FE
v;!EngebracalcDtherPrngDEleaF a-z...

EAL FUTD T A

Boplueiylixi=-1.92, ) =267

IEDIUEEKS-E-KE-+IE-B= 'l.SB,x]

H =267
uulueix"“E—Ex"“2+J{x} B 1 LB ., x.

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 xis
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.
. _ .2 .3
Example 1 Graph the function f(x)= .2x* + X/x - 32.
Softibn:

Method 1 Use the default setting and zoom out.

Kegstroke Scra Display Explanation

“Tools Return to the
Home Screen

:Clear Home and clear it.

Cl ||
@ ex;?t;si,ions in
the [Y=] list.

Enter the
|Z|E| function as y1
i Few | _Fz TF4 |FEw|_F&w £ in the function
[3]D][-1[32] TPE Zoom|Edit| v |AI1|stulef =i, .. list.
IZ' S Use the up
E3= arrow to
Hgf highlight the
35; function and to
7= view it in the
EEZ Entry Line.
ylr=
Eﬂjﬁ{x}= 22 (] /T332
EAC RUTD EURE
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:Zoom

|E| :ZoomStd

:Zoom
:SetFactors...
(][] [4][v][4]
:Zoom
:Zoom Out
[v] ..[»]

1 Fzr | Fz FY FE* | FG™ |Fr
- E Zoom|Trace|ReGraph|Math|0raw |«

Fz FY FE* | FG™ |Fr
TraceReﬁraphMathDFawv-ﬁ?

1: ZoomBox
2 Zoomln

: Zoombec
ZoomSyr
Zoorst.d

I=H

[=H
FrZoomTrig

2 ZoomlInt

2: Zoombat.a

H: ZoomFit

E: Memary k
E:SetFactDP5.n.

| [TFTT EAD AUTH FUNC

1 Fzr | Fz FY FE* | FG™ |Fr
- E Zoom|Trace|ReGraph|Math|0raw |« f:?

Hew Center?
G 8, BERDDEE

B =0 pyclaleloje]a]o]

| [TFTT EAD AUTH FUNC

1 Fzr | Fz FY FE* | FG™ |Fr
- E Zoom|Trace|ReGraph|Math|0raw |« f:?

\/

go i @, 0o

=CE i, 0

RAL T FUIRC

Nothing is seen
on the graph
screen because
no part of this
curve is in this
WINDOW.

Set the zoom
factors to 4. See
Section 8,
Example 1,
Method 2, in 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.
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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 45.3
-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 20- (- 20) 50- (- 50)
20 50.7 x axis since — 5 =2 and 5 for the y axis since — 5 =5.
Kegstroke Scra Display Explanation
ondlloulT Return to the
Home Screen
-Clear and clear it.
Home | I
Clear a
| CLEARHE | Y:| expressions in
CLEAR the list.
Enter the
1 Fewr
- E auTa]y function as y1
IZ||E| xmin=2-%El. in the function
H=Max= . H
piy ;1=2_5E| list.
DI[-] I
HEElf?
[o][winoow HrEST Set the window
dimensions to
[)][20][ENTER [-20, 20]2 by
ENTER [-50, 50]5 with
| [ETT EAL AUTO EUNHC a resolution of
ENTER 1T _Fe* | Fz FY FE* T_F&™ [F7 L
w e |Z 0o | Trace |ReGr aph [Matb (D auw |«

[ [s0][EnTER]
[ol[crapH]

-

| [ZTTT

EAL FUTD

EUNE

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 X 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 in X) _ 10x3
(first term increase) -

2

15

Graph the
function.
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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

. Ymax-Ymin 32-(-32 . . o
found using 20 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.

Kegstroke Scra Display Explanation

Return to the
Home Screen
“Tools and clear it.
:Clear Home Clear all

expressions in
CLEAR
the list.
[o]lv=][cLeAR] Enter the

functi 1
:E EFDEJN iﬂﬁé?ﬂnacsti%n

—— list.
=-15.
LU ICI R FRGER
0] Sih%e
ANax=oc. Set the window
@ 3?«3;:? dimensions to

-15,15]2 b
[0)[a5)[EnTer] 22, 22)5 wih a
resolution of 1.
[ETIT Rl AUTD TS

1™ |_Fzr Fz Fy FEw Faw 7
IE' w fm |Z0am | Trace |ReGraph Math Draw |«

Graph the
funcﬁion.
/

o]
ST Eal AUTO EUNC
A good choice for the scale is so that about 20 marks appear along the axis.
.. Xmax-_Xxmin . .
This is — 20 (rounded up to the next integer) for the x axis and

max - ymin . .
LZOL (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 X+1 x<1
Example 1 Graph f(x) =
[I3x-5 x=1
Softibn:
Method 1
Kgstroke Scra Display Explanation
- - Return to the Home
m QUIT Screen and clear it.
:Tools
:Clear Home Clearall
expressions in the
CLEAR 1T Few Pz TFM CTFETT FRT T list.
[D][y=] :PE ZoonfEdit Alljstalel® ... Store the functions
wgl=wl + 1 asyl and y2.
CLEAR fagm Graph. Both

3=

NEPEE | %
e

gg=

iig

e 2 ¢ xI=3%x—5
[ENTER][A]

Fzr Fz

1 F4 FE* | FG™ TFF
- E Zoom|Trace|ResGraph|Math|Draw|+ ﬁ:?

:Zoom @

:ZoomStd

‘Trace
][]

woil. 09

o2, 19

EADAUTO

EUME

functions will be
displayed. Use
Trace and Zoom to
find the point on the
graphs where x=1.
A close value to one
is x=1.09.

When drawing this
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
Kgstroke Scra Display Explanation
- - - Return to th

IE' * {— EFDEDN Edlt F:i’ Fﬁl SLFl:le oE .Ff. ‘i H((e)r%rensgreei
::':T:Kg $1]wed and clear it.

"’Hﬂm Clear all
ID 3&: expressions in
EE: the list.
‘Test [2] < agz Store the

= functions as y1

| J3= _
3 GO=3%x 501 and y2 each with
|¥_ﬁ_ EAD AUTO FUHC a condition.

CLEAR|[3]| X

[-][5][2nd]
[1][x]{2na] [maTH]
:Test =

:Zoom @

:ZoomStd

1™ _Fer Fz

FE*

w o [Z00m | THaCE ReEr‘aph Ha’r:h Oraw|-

7

¢

EAD AUTH

EUME

Graph using the
ZoomStd.

When drawing
this 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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B-11 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.

2. 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 zeros( (x intercept) feature of the calculator is shown below.

3. Graph yL=(left side of the equation) and y2=(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( .

4. 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
. 3x 2(x+3)
Example 1 Solve, to two decimal places, S -5%=T3 .
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Softibn:
Method 1 Using solve(

Kgstroke Scra Display

Explanation

[2nd][QuiT]
:Tools
:Clear Home
[cLEAR]
[mooeE][v][v]
[»][3] :Fix 2
[ENTER]

:Algebra

:solve(

[Ex][][2]
BREER
IR
BENEE
DIE I
N ENE

F:I. T Fzr Tr3~rT F4* T FE T Fi
- E Hlaebra|Calc|Other|[PramI0|Clear a—=z..

N ENER

= 582 - 2)

ISDIUE[ETK—E—%=E|,}{]
}=:=—I3E!g+2 or

([FEz -2
g

W= 2,39 o x= 1,95

W B O3 2,2-00—C2x+3 273 0=0,xD
= EflL HUTD EUNC 20750

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

The keystrokes given
require the function
to be entered in the
solve( 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)

Kgstroke Scra Display Explanation
Clear the Home

QUIT Screen and

“Tools change the
number of

:Clear Home
[cLEAR
[mopE][v][v]
]

FIX 2
[ENTER]

:Algebra

:zeros(

[Ex][][2]
BREER
IR
BENE
ENREIN
[ENTER]

N ENER

i Fzr Fzv | F4* FE FE
- E Algebral|Calc|Other [PramId|Clear a-z..

'EEPDS[EE}{ —5—%,:{]

{'Uﬁé’"—-i] Jﬁg+2}

L . +3
lzer‘ns[%-ﬁ-%,x

C-1.93 2,393

FUMC_ =20

decimal places to
2.

The keystrokes
given require the
function to be
entered in the
solve( 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(
Kgstroke Scra Display Explanation
- Clear the Home
m QUIT Screen and
s [y e
Fi Fz )
:Clear Home [F'age lTF'age 2] 1:FIX O decimal places to
GFEPF. s s ez eennnns ZeF 1 1 2.
CLEAR Curtent Folder.... W
Aaneos D19tbs- e ) Siprl 3 The keystrokes
MODE IEHE Exponential Format | BIEIX 3 given require the
Complex Format.... | ZPEIM & function to be
|E| FIX 2 Vector Format..... giFls ¥ ;
: * Pretty Print...... EF%E g entered in the
Enter=smlE B:FI4 1@ [ L] solve(command.
ENTER I . BRELE 18 2 Vou could store
EfC AUTH EUMC ogzo ] the left and right

:Algebra rr—TﬁT—T—ji -
E Algebral|Calc|Other [PramId|Clear a-z..

:solve(

l501u9[3'x2—5=2{x+3] :{]
EXAEE ; T wm-2
FOENER R
mm lsnlue[ag{z -a= EIEK;- 33 :-:{]

::{—2 39 or x=-1.95

EENAEN

HENER

side of the
equation as y1
and y2 and put
y1=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
-1.95and 2.39,
rounded to two
decimal places.
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Method 4 Using Intersection

2
3X 2(x+3 . . . .
Graphy = o - 5and y= —(3—2 on the same coordinate axes and find the x coordinate of their
points of intersection.
Kgstroke Scra Display Explanation

Clear the Home
Screen and
“Tools change the

number of
:Clear Home decimal places to

2.
[CLEAR]
Clear all

mmm expressions
|E| :FIX 2 stored in the

list.

Enter the
'1E EE-EJN Engit & Fﬁ‘i Str':ﬁe i F< ‘s expressions as y1

aFLOTS 2 and y2 in the
3| X][7]]2
[][2][-1[s]
[ENTER] =
RINRNEBNY =
|E| 2CuI=2 K Cu+I D3 Press

1 Fer | Fz FYy F&~ [F7? to select y1 as the
- E Zoom|Trace|ReGraph Or-amw | first curv)é.
:Zoom % :
[6] :zoomstd Zifininun Press [ENTER

to select y2 as the
:Math

T s il -] second curve.
2
‘Intersection \_,f a
B
C

list.

Get the
Intersection
feature from the
Math menu.

[T EAL AUTD FURC
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ENTER

oell
[v]

ENTER

v]
[v]

ENTER

w e |00 | THace |Relb

1™ |_Fzr Fz F4

FE* | FG™ |Fr
raph|Math|Draw|«

k 2

N/

Upper Bound?
ol .45 ot d, 30
LEaIH EAD_AUTD EURE

i
- E Zoon|Trace|Rels

Fer Fz F

y FE* | FG™ |Fr
raph|Math|Draw|«

N/

Intersection
HCIE, (8 [ A 0
[taH FAD ALTO FUNC

Move the cursor
to the left of the
intersection point
and press

[ENTER] to

select the Lower
Bound for x.

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-12 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-11 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 solution to 5 -9 gz . Usetwo decimal place accuracy.
Soitibn:
Method 1

2
Write the equation as %;_(* 5%— %‘KX;—QE < 0. Graphy= % % %‘KX?)—BZD and find

the x intercepts. This was done in Section B-11, Example 1, Method 3 using zeros( 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
3 2(x+3) . .
Method 2 Graphy = —)2( -5and y= X3 on the same coordinate axes and find the x

coordinate of their points of intersection. See Section B-11, Example 1, Method 2 Using
Intersection 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 ThatZWiII Not Graph
Example 1 Store the expression B

- 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=4/3 .

Softibn:

Kegstroke Scra Display Explanation

- Clear the Home

m Screen and

“Tools change the
number of

:Clear Home decimal places to
FIX 3.

CLEAR

[mooE][v][v]
[»][4] :Fix 3

E

LRI

ENTER e hom[Edit] - A1 [stale ]
AFLOTE
yl=
[O][v=][cLeAR] | 222

[v][¥][v]
[Bll7][2)[-][4]
dia=

[EnTER] (4]

[Fa] : [EnTER]

!
2,580

H
-14. 125

RAL T

LUHC 220

[2nd][][3]D)]
MBIREN

Clear all
expressions from
the 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 the
function list. The
value of the
expression is
-14.128 rounded
to three decimal
places.
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B-14 Permutations and Combinations

Example 1 Find (A) Plo’g

Soition (A)

ad (B) :

2
and (B) C124 oOF %%

. . ... 10! . - .
The quantity P1g 3 can be found by using the definition ~y orusing the built-in function nPr(.

2
Similarly for C1 4 or %E

Kgstroke Scra Display Explanation
Return to the
QUIT Home Screen and
‘Tools clear.
1 T T I3 Fyr F& FB
-Clear Home - MATH ther [PramI0Clear a-z..
lfHumber ]
CLEAR sifnage ' Choose nPr( and
4:1Ma ]
S5:Co " press |[ENTER]| .
MATH 2isen
Probabilit .ﬁ ora b | Bpandc
2ifl Euﬁs A IR N Enter the numbers
B:Hyperbolic ¢ | &fRandSeed separated by a
—{ C: SEr*mg v | firandiatc comma and press
2 randPolyl
LEaIH EAD_AUTD EUNC 0750 ENTER] .

:nPr(
o]l
:Probability
:nCr(
(2] [4]0)]

Fy=

FE
v{— Fllge-br*a I:ali: Other PPngD Clear a—-z..

B AP 1E, 30
B ACri 12, 40

T2
495

EAL FUTD

EUME _Srzn

Repeat for nCr(.
The results are:

P10,3 =720

C12,4 =495
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B-15 Matrices
Example 1 Given the matrices
d2g @isg 0lg
A=[B 0[] B=[B2-1[] c=050
(b -80] (b8 -30] (ho [J
Find (A)-3BC  (B) BL ©) AT (D) detB
Use three decimal place accuracy.
Soition (A):
Kgstroke Scra Display Explanation
Return to the
QUIT Home Screen.
Clear the memory
2nd|| MEM .
S0 new variables
‘RESET can be defined.
Adjust the
Al contrast using
ENTER| :YES [O][-] or
[o]l+].
MODE|[¥][¥]
Change the
E| FIX3 number of
decimal places to
ENTER 1™ HPPLIEHWME FB FIX 3 and retumn
~ =T Hore Clear a-z.. | tothe Home
APPS 2= Editor Screen.
E=E1hdﬁw Edit.ar
: hra Get the APPS
[6] :Datarmatrix I menu and select
Editor : y Data/Matrix
9:Tewt Editor Editor by

:New...

EAL FUTD

EUME 2050

pressing 6. Select
New by pressing
3.
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i FZ Fz F4 i FB* | _F7
- E Plot Setup(Cell Header*]::e:l-; Util|5tat
- HEW R
Tupe: Data=*
Folder: main-<
Variable:
Z{{:-a; ::-?::“.-5-.*:1 FRD H
Doedoshrevees onamili |
,\_-::Enter*=lilki ] {ESE=EF|HEEL}__,
| [T EAL AUTQ EUNC
1 Fz Fz F4 i FB* | _F7
- E Plot Setup|Cell Header‘]ziie:l-;]’uti lTStat
r MEM R
|E| :Matrix
Tupe:
Folder:
Lariabl
R oy PR
CEnter=0K_ O CESE=CFIHCEL}__,
XTI EAD AUTD FUNE
i FZ Fz F4 7 FB* | _F7
- E Plot Setup(Cell Header*]::e:l-; Util|5tat
EE - HEW R
EE Tupe: HMatrix+
Folder: main-<
Variableila
|ENTER”ENTER| Row dimenszioni3
Col dimensions:
,\_-::Enter*=lilki ] {ESE=EF|HEEL}__,
[taH FAD ALTO FUNC
ri T Fz T Fz T i i FB* | _F7
- E Flot Setup|Cell |H: a:rés-r]ziie:l-; Htil|5tat
MAT
ENTER 1= oz 0= |2 =S
1 1 -2
[Ol[2][ENTER] 2 3 g
5 R
ENTER d
[o][ENTER &
5|| ENTER ri3c2="8
ﬁ S—

[)][8][ENTER]

Select Matrix
from the Type
menu.

We will store in

the main folder.

Name the matrix
A.

If you get an error
message, begin
again by resetting
the memory.
Usually the
problem is that
the variable A is
already in use.

Matrix A will
have 3 rows and 2
columns.

Enter the
elements of the
matrix A.
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i FZ Fz i i FB* | _FF
IinF‘lnt SEtupiEellli-é-:? 3:?@5-5*]212.5:1-; Util|5tat
IFaT
E cl c2 c3 cd co

1 2 1 5

z 3 z -1

: [= g | -3 |

4

b

I&

T

r3ci="3

T EAL FITT FIIRE

ri T Fz T Fz T i i FB* | _F7
- E Flot Setup|Cell |H: a:rés-r]ziie:l-; Htil|5tat
AT

# cl (ot [ol cd co
1 1

2 -5

3

4

5
1&

T

r3ci=10
[T EAL AIITD FIIRC

Fzr

it

Fz= Fy=

FE FE
Algebral|Calc|Other [PramId|Clear a-z..

BIBIRIE

-1417
a1
21@ |

EUME Lrzn

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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Soition (B):
Kegstroke Scra Display Explanation
i Fzw Fzv T F4* FE 3 Get the Home
- E AlgebralCalc|0ther |PrgmI0|Clear a—=z.. f Screen and clear
. -E -1 the Entry Line.
“Tools 1@ |
. 2 43 __11 7 Notice the wa
:Clear Home 133 133 133 ¥ inverses are /
CLEAR s -1 3 __& 1v found. The rest of
133 133 133 | the matrix can be
m@m 24 __16 1 seen using the
133 133 13ZZ  HRright arrow keys.
ENTER W
[ TTTRA EUNC et 1 The solution is

HENER

Iviﬂil:llgéarﬂail:gfciﬂ{ﬁ;rﬂ iF'r*FglsrntEIlI:lnzh-arEE a-z...
I'b ! 123 il 1%3 113?3
24 _ 16 1
13 Tz 1=
CLO15 323 -.08T
np ! LOES  -.045 L 128
180 -.120 .o02 |

Y

7], [ ]| I

given in pretty
print form.

Override the
pretty print to get

4 solution as 3

decimal places.
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Soition (C):
Kegstroke Scra Display Explanation
Clear the Entry
Cls
. Get the Matrix
+Tools operations list
‘Clear Home — — from the MATH
e F'r*ngEl Clear a—-z.. menu.
CLEAR 17
HEw [
. 139
Jirety
MATH Lo 4irreft i
E~=StaEi5tics F| Sisimult T35
:Matrix fiProbabilityr | &fidentityc -
E:E?S b ) E-gugm?nt 137
! k tdia
I"| Gicaleoius v | 3:Fil 2302
E_Efperﬂbnllc : E_r‘ggﬂgatt . F134 |
a— — Cibimenzions * Choose the
| [EFTT EAD AUTO FURE =0 transpose from
the MATH
Matrix menu.

1 Fzr Fzr |_ F4¥* FE FE
- E Hlgebra|Calc|0ther|PramIQ|Clear a—z..

[1]:T [ENTER]

|
° ['2 o -8l

EAL GUTD EURC 1750




Softibn (P

Kegstroke

-
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Scra Display Explanation
e T T - 3 B Get the Home
MATH ther |PramI0|Clear a—z...

:Tools
:Clear Home
:Matrix

det(
[B]D]

p (2

: o q:
6:5 istics ¥ | Sisimult
?-F‘r‘u:nbab111t,-=|r 5! identityf
2:iTes P | TR augmen
tAlgebra P Bidia
la| AiCalculus= P | 9iFil
EB:Huperkbolic » | Birandfatc
— E'SEmng b | BiMorms
CAbimensions *
1y FE
{—ngebr*a Eali: Dther* F'r*ngEl Clear a—-=z.

L=

T

m detihb)

[ 1 3 57
-2 -]
1349

EAL GUTD

LUHC 2020

Screen and clear
the Entry Line.
Get the Matrix
operations list
from the MATH
menu.

Choose the
determinant from
the MATH
Matrix menu.

The determinant
of matrix B is
139.
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151 0
Example 2 Find the reduced form of matrix [B 2 -1 -5[]
(b 8 -3 100]
Soitibn:
There are two methods that can be used:
1. Use the row operations individually.
2. Use rref( from the MATH Matrix menu.
Method 1 Using row operations
Kegstroke Scra Display Explanation
Clear the memory
S0 new variables
ondl[MEMIIF1 can be defined.
Reset the contrast

[1] :Anl [ENTER]
'YES

[mopE][v][v][>
[4] :F1x 3[ENTER]

|E| :Data/Matrix
Editor

:New...
|E| :Matrix
[v][¥][A]
v](sl[v][4]

|ENTER||ENTER]

t Program
i Geometry
Qi Text Editor

if necessary.

Change the
number of
decimal places to
3 and return to
the Home Screen.

Get the APPS
menu and select
Data/Matrix
Editor by
pressing 6.

Select New by
pressing 3.

Select Matrix and
enter A for the
matrix name with
dimensions 3x4.
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[2][EnTeR
[1][EnTeR
[s][EnTeR
[1][EnTeR
[s][EnTeR
[2][EnTeR

etc.

[2nd][QuIT]
[2nd] [mATH]
:Matrix
|E| ‘Row ops
‘mRow(

BRI
[EnTER]

1 Fz Fz i i FB* | _F7
vﬂ Flot Setup|Cell |H: a:rés-r]ziie:l-; Htil|5tat
MAT
e cl (ot [ol cd co
1 2 1 b 1
2 = 2 -1 -5
3 (@ g = PO
4
5
1&

T
ric4=10
[T EAL AIITD FIIRC
| TP SrT= rT= Fyw FE FB
- = b’“"“T“ ther |PramI0|Clear a—z...
: )
ZiARale v [FFdets
Silist | Firefl
% PPEFEtt
tComplex ] simu
6=5taEi5tic5 P | & ldE'r‘lt-ltlEI{
?-F‘r‘“Dbablll‘LHF ¥ augment
2:iTest =
9 los 9'F11
A:] 1: r*n:-waap'i A: randiat. €
E: 2 r*u:nwFIdd': B: Horms k
1 C: 5 C:limenzions h

i aps

LUHC 0220

T;E

FE
Fllge-br*a Eali: Dther* F'r*ngEl Clear a—-=z.

ImmRowd .S, 5, 10

l.@oa 308 2,500 50
A 2 -1 =]
] 2 -3 1o

mRuu{ L.a.12>
BAU HUTD

LUHC 1020

Enter the
elements row by
row.

When all
elements are
entered, press

to

get the Home
Screen.

Get the [ MATH

Matrix menu.

Select Row ops.

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.
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:Matrix
|§| :Row ops

:mRowAdd(

[alls]LIAll]
(LN

viﬂ Hl;é-Er*a EFagiri: D’rm;r* F'r*ngmIEI I:lnz--arEE a-z...
(@ a -3 1@
1. .5 2.5 .5
=z 2 -1 -S|+ a
o2 -z 10
l1.000 3008 2,500 , S0607
3 2 -1 -5
8] g -3 10
& EAD HUTH EUNC 2720

Fyw FE FB
bher|PramI0Clear a-z..

DTFH“ aps 1a
tElement opsk
Fi:llector ops »
DT
=S
1

—

1E Hl;é-E-r*a I:ali: n{ﬁér PPngD I:lns-arEE a-z..
1.000 (500 2,500 S0
L 3 2 -1 -5
0] a -3 i@
B mRowAddl -3, 3,1, 2)
l.000 (500 2,500 - S
Q.00 508 -2.500 -6,500
[ 2 -2 1@

Store the result in
matrix A location.
Itis a good 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.

Look at matrix A.
Note that it now
hasalinrowl
col 1.

Multiply -3 times
matrix A row 1 to
add to row 2 and
place the result in
row 2.
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i~ Fer Far | F4* FE FE
w fum A1 gebr-a|Calc |0ther |PramI0Clear a—z..
[ENTER] [a g 3 10

1. .5 2.5 .5
j"la. .5 -8.5 -&.5(+a

a8 gk 10
l.ooa 500 2,500 50

L0 300 -5.308 -6, 30

] 2 -3 10
EARIN EAD AUTO FUHC _47E0

Fz= Fy=

i Fzr FE FE
MATH - E Algebral|Calc|Other [PramId|Clear a-z..

l.ooa 500 2,500 LS50

‘Matrix g.000 500 -3.500 -5.500
|§| :Row ops ] g -3 1@
Im mRowl 2, 3, 22
‘mRow( 1.000 .S08  2.508 . 500
g.oEa 1.0 -17.000 8 -15. 000

[2]L][AlLl 5 3 3 i
m T;F!m-JCE,a,E} _ _

1™ Fer Fzr Fyr FE FB

» = |Alaebra|Calc|0ther |PramI0|Clear a—z..

[o 2 -3 10
1. .5 2.5 .-

I=1a. 1. -1¥. -13.(=+=a
a8 —5 10

l.@oa 500 20500 « S
C.E0E 1.000 -17.000  -13. @
8] 2 -3 10

& EAC AUTH ] DT

Continue using row operations to arrive at the reduced form of
1.000 0.000 0.000 -2.429
[10.000 1.000 0.000 1.571 []
(10.000 0.000 1.000 0.857 [J

Store the result as
matrix A.

2 times matrix A
row 2.

Thus the solution, to three decimal places, of the system of equations is x = -2.429, y = 1.571, and

z=0.857.
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NOTE:
To swap rows of a matrix use MATH |z| :Matrix |E| :Row ops | 1] :rowSwap(.
To swap rows 2 and 3 in matrix A use rowSwap(A,2,3).
To add one row to another use MATH :Matrix |E| :Row ops | 2| :rowAdd(.
To add rows 2 and 3 in matrix A and place the result in row 3 use rowAdd(A,2,3).
Method 2 Using rref( from the MATH Matrix menu
Enter the elements in the matrix as done in Method 1.
Kgstroke Scra Display Explanation
APPS Enter the matrix

@ :Data/Matrix
Editor

‘New

|E| :Matrix

[v][v][A]

[v][s][¥][4]
tC

etc.

t Program
i Geometry
Qi Text Editor

e P—

- .
,:_.E!.,_HH P T

LEaIN EAC AUTD EURE

rr’mT Fz T Fz ‘|’ e FL FG¥ | _F7
v f=|FPlat Setup|Cell |H: 3::55-5*]:.25:1-;TU+,11 Stat
MAT

e cl (ot [ol cd co

1 2 1 b 1

2 = 2 -1 -5

3 (@ g = PO
4

5
1&

T

ric4=10
[T EAL AIITD FIIRC

mode and enter
the elements of
the matrix.

If you already
have a matrix A
stored in the
calculator, you
will get an error
message if you
choose New.
Choose Current
instead and
change the matrix
elements as
needed.
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:Matrix
wrref(

0
B:5t
TiPraobabilituyr | & identityd
m ENTER E:ngta T Hl- F‘:.Eal._n;lrma-r'n’rjI
QiAlaebra J B:d:_ta?':
A:Calculus ¢ | 2iFil
EB:Huperbolic » | Aifrandiato
E:SEr*ing b | BiMorms k
CidOimensions
LAl AUTH EUHE 0750
1 Fer Fr T_ FH4T FE F&
- E Alaebra|lCalc|0ther |PramI0|Clear a—z..
1 oo -17-7)
IE ENTER " rrefia) a1 a 11-.7
oo 1 &7 |
l.oog @.0o0 Q.o -2.429)
I" rrefia) Q.ooa 1,000 Q.o 1,571
0.0 J@.000 1,008 857
FAIN FAD_AUTO FUHC_E/=0
Hence if a system of equations is
2x1 R 5x3 =1
3x1+2x2— X3 =-5
8x2 - 3x3 =10
with augmented coefficient matrix
151
[B2-1-5[]
(b 8 -3 1001

the solution, rounded

=T
2idet.

to three decimal places, of the system of equations is

X = -2.429
Xy = 1.571
= .857

X3

Select the rref(
command.

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 FIX 3
decimal places.
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B-16 Graphing an Inequality
To graph an inequality:
< Change the inequality sign to an equals sign.
 Solve the equation for y.
« 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 < 12.

Soitidn:

Changing the inequality sign to an equals sign yields 3x + 4y = 12.

Solving this equation for y yields y = (12 - 3x)/4.

Determine the correct half-plane by substituting the point (0,0) into the original inequality.
We have 3(0) + 4(0) < 12, which is a true statement. Hence the point (0, 0) is in the
solution set of the inequality. Since (0, 0) is in the lower half plane, the solution set is the
lower half-plane plus the line.

Explanation

Kegstroke Scra Display
Return to the

Home Screen.
Reset the

memory.

‘RESET Adjust the _
contrast using

[1] Al (@] or
'YES =iEl

@ CLEAR First write
3x+4y=12
2MEX 0/,

y=(12-3x)/4.

m E| Store the

ionin th
IZ| expression in the

i Fer Fz F4 T FEw = - .
- E Foom|Edit] « |Ai1 Py L T Y=| list after
FLITS “1iLine clearing any
2i0ot foti
“yl : existing
yz= E: %ﬁﬁ‘iﬂe expressions.
:Style 3= E: Eniﬂate
a3z : i Use the style
: = 7 1Ak !
‘Below 32: Tou selection to shade
A= the lower part of
_E‘-:’; the graph.
EI Cx=C012-3%x>-4
EA AUTT FIRE
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:Zoom :E Zoan|Trace REEr*aph Math|Drat v &
|E| :ZoomStd

El AUTH EUHE
B-17 Exponential and Hyperbolic Functions
Example 1 Graph y= 100'2)(
Solion:
Kegstroke Scra Display Explanation
SR Home Soreenand
‘Tools ::’:ijg 0 clear.
:Clear Home a%: Store the function
3%: in the list
[] EEE and graph.
|Z| E?E_ Use the up arrow

[x]D)
[EnTER][4]

:Zoom

|E| :ZoomStd

1Cad=100"¢ . 2%

Fzr

Fz

FE*

FE*

- {— Zoom|Trace ReEr‘aph Math|Draw| -

i

EAD AUTH

EUME

to highlight the
function. Now
the entry line will
also be displayed.

Graph the
function.
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Example 2 Graphy =

Softibn:
Kegstroke

. [NOTE: This is the hyperbolic sine, sinh x.]

Scra Display

Explanation

:Tools

:Clear Home

[ol[v=][cLeAr]
[d[2na][eX]XID)]

[-](2nd] e

[QIXIDID]
[+][2][EnTER]

:Hyperbolic
:sinh( m
[EnTER|[4]

:Style

:Animate

:Zoom

@ :ZoomsStd

m?er
ale
=t
trix
mplex

istics
obability

ebra
culus

aernall1c

e

L
b
is
a
o
La
r
g5
1
E)

ERE

lizsinhe

For r
w fm |Zoom|[Edit| « [ALL P L
<FLOTE “1iLine

oF Z:Oot,
wiyl=—— JiSoyare
2 4:Thick
“ H%M

o= iFa

= Tt Aboue

ng 2:Below

ur=

Ug=

2 d=sinh®tx)

Few Fz

FE* F&r

- :[— Zoomn|Trace ReEr‘aph Math|0Fraw |-

i

/
v

| [ZETTT

RAL T

LUHC

Return to the
Home Screen and
clear.

Store the function
and graph.

This is also the
hyperbolic sine.
So we could use
sinh from the
catalog list.

Get the sinh from

the

Hyperbolic list.
Store it as y2.
Enter X as the
variable. Change
the style to
Animate.

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

Sofiion:

Kgstroke

:Tools
:Clear Home
[mopE][v][v]
[»][B] :Fix 10
[vlv][>]
:SCIENTIFIC
[)][8513]
[)][s][ENTER]

Scra Display

i Fzr Fzv | F4* FE FE
- E Algebral|Calc|Other [PramId|Clear a-z..

LI 0= -8 D1 3LEE0EaE E -3

- QEES1E- 155,235 -1 347 RS45550 e
ans¢1y*1 S58B235E2
AN EADHUTO EUHC &/z0

Explanation

Enter the first
number.

The number
displayed is not in
scientific
notation. (Itis
not necessary to

press [ENTER

after the entry of
the first number.
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).
Soltibn:
Kgstroke Scra Display Explanation
Clear the Home
QUIT Screen.
:Tools
:Clear Home
CLEAR Select Float 6 and
Scientific
MODE EE notation.
[»][K] :FLOAT 6
. 1 Fzr Fzw Fqr F& FB
:SCIENTIFIC - E Alaebra|lCalc|0ther |PramI0|Clear a—z..
ENTER Enter the
351.892 numbers.
5.32815 Note the result is
displayed in
@ scientific notation
m351.892-5.32815€e -8 1.87493 -5 withsix
ENTER 351 _A92x5 _3?R1GE-B significant digits.
IR EAD AUTO FUNC 1750
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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.

Softibn:
Kegstroke Scra Display Explanation
Choose

Choose

. 1 Fzw Fzw Fyw FE F6 notation with 2
Tools - E Algebra|Calc(Other|PraniId{Clear a—z.. | fixed decimal
:Clear Home points.
| CLEAR|| MODE]

vilvi[»]
FIX 2
vilvi[»]

mo32lg. ., 0921 -2 oodS. 38

53218%.0521 %2

:NORMAL
[53218][x][.0521]

EAD AUTD [UHC 1730

Return to the
Home Screen.

Only two
decimal places
are shown in the
answer.

The interest is
$5545.32.
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B-19 Angles and Trigonometric Functions

51t

Example 1 Evaluate f(x) = sin x and g(x) = tan"l x at x= g - Use 10 significant digits.

Sofibn:
Kgstroke Scra Display Explanation
Set the mode to
QUIT Float 10 to get 10
“Tools significant digits.
:Clear Home Since the angle
CLEAR measure is given
in radians, set the
MODE EEE calculator for
radian measure
[0] :FLOAT 10 before starting
E| E| calculations.
‘RADIAN
E E| 17y Fzr Fzv |_ Fy* FE F& Store sm as x
‘NORMAL w fum A1 gebr-a|Calc |0ther |PramI0Clear a—z.. 8 '
Get the sine
ENTER function and
_ _ evaluate.
[s][2nd][rl[<][8] |a2E 2x

m Override_ the
:E Hl;é-E-r*a I:Fagiri: n{ﬁér F'r*ngmIEI I:lns-arEE a-Z.. Fr:eeté)égm; fo get
P §
@ T | approximation.
2+ 2| Getthei
J_E taﬁgeni :‘E\rglsg n
L 9238795325 and evaluate.
[ENTER] .
III tar‘ri[ SEH
1.0997397449

HENER

EUME Cozn
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Example 2 Evaluate f(X) = csc x at x = 32° 5' 45", Express answer using 10 significant digits.
Softibn:
Kegstroke Scra Display Explanation
Set the mode to

Float 10.

. Since the angle

F1| :Tools

- measure is given
:Clear Home

[mooeE][v][v]
]

[0] :FLOAT 10

[v][»]

'DEGREE

[v][»]
‘NORMAL
REENE
[[s]5]
[60] [ +][4s][+]

[3600])][ENTER]

HENER

1 Fzr Fzr |_ F4¥* FE FE
- E Hlgebra|Calc|0ther|PramIQ|Clear a—z..

1
45 . [ Fri3E
1n[32+5=-“E~EI+ SEEIEI] 51n[—24|3 ]
a5 1.8382044527
51n[ 2+ S-60+ 3E~EIEI]

1,-" in{32+5-/60+45% 36002
% LEG AUTD EUNC :/%0

in degrees, set the
calculator for
degree measure
before starting
calculations.

Return to the
Home Screen.

1
Use sin x to

evaluate 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.



Bsc @hions 12 Chiior

63

Example 3 Graph f(x) = 1.5 sin 2x.

Softibn:
Kegstroke

Scra Display

Explanation

:Tools
:Clear Home
[mooeE][v][v]
[v][»]

‘RADIAN
[o][v=][cLeAR]
[xI0)]

:Zoom

:ZoomTrig

Fa*

1 Fzv | Fz TF4 TF5™ e
vﬂ coom|Edit| ~ [ALL|Style|E e ...

ERE

17" LEETE TR
*r{— FAcER IR O3
AFLOTZ] 12 ZoomBos

ul=| 21 Foomln

2= | T Zoomdut

9I= | 4 FoomDec

9= | 5 FoomSor
EE: 61 FoamSt.d
dy= fLoamln
9= | 9 FoomDat.a
7= | HE ZoomFit
H}?: E: Memary
- C:SetFactors..

k

Igﬂ:.l.lnl{ by -

RAL GUIT]

1 Fzr | Fz FY FE* | FG™ |Fr
- E Zoom|Trace|ReGraph|Math|0raw |«

AWAWAWAWA

iwiwiwiwi

VAV

VAV Y

XTI EAD AUTD

Set [MODE]| to

RADIAN
measure.

Clear all
expressions

stored in the

list.

Store f(x) as y1.

Use the
trigonometric
option on the
ZOOM menu to
get tick marks set
at radian
measures on the
horizontal axis
since the angle
measure is in
radians.

Press

[0 [winoow]

to see that the
WINDOW
dimensions are
[-15.577...,
15.577...]1.571

by [-4, 4].5 with
Xres=2.
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Example 4 Graph g(x) = 3tan"1(.2x) .
Soitidn:
Kegstroke Scra Display Explanation
- - - - R t t th

{E EFDEDN EFdBit & Fﬁl StF!:lle R :si: P nglﬁ;nsgree?] and
‘Tools v Clear.
:Clear Home =
-
[Dlciear) | 4 e s

yd= tore g(X) as y1.
[a][2nd][TAN-1] | 918=

1{x)=3%tan1{. 2¥x)
D T B — 1 S —— A —

1 Few Set th
[0l hd I.__E_?E” WINDOW

Y dimensions to
[0][10][ENTER] }:51;.1=1é. - [-10, 10]1 by
drlnz= 76, [-6.28, 6.28]1.57.

dna=. 25
[1JlenTer][0] [
= I I
viﬂ EFn:-zn;m Trf;i:e ReE‘friaph MFasi:h D:*E;w v? f:? Graph the
function.
o]

RAL T
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B-20 Polar Coordinates and Polar Graphs

Example 1 Change the rectangular coordinates (~\]§ , 5) to polar formwith r=0and 0< 6< 21T

Soltion:

Kegstroke

Scra Display

Explanation

‘Tools

Return to the
Home Screen and
clear.

:Clear Home

:Angle

Get the Angle
option from the

MATH| menu.

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

‘R»Pr(

value.
FE& FB
e |PramI0Clear a—z..
: B
g=gatr*%x b SRRl
fComplex :
EiStatistics » Al el
riProbabilitur i
2iTes L3 =
tAlgebra T
HiCalculus  » 00O
E:HEpeanl1c ]
— CiString k
XTI EAD AUTD FUNC 0750
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Fz= Fy=

[)][2nd][V][3]

i Fzr FE FE
- E Algebral|Calc|Other [PramId|Clear a-z..

DILIEIN]
[ENTER]

HENER

27
5. 291502622

2o
[nd][maTH] | . J
[2] :Angle #‘Eﬁm:—ll A1~
[6] :RePé —
[Ol2nd] V(3] | © .

i e i—

[ENTER
HENER

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

Enter the value of
xandy
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
xandy
coordinates. The
displayed value is
6.
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