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
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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.

Solution:

Keystrokes Screen Display Explanation

“Tools Itis a good idea
to clear the

:Clear Home
[MoDE] [v][v][»]
[a] .[a]

|ENTER||ENTER]

[l[el[+][e]
]

J; = = FODE
Fi Fz
kage 1|Page 2]
Graph.sceesnnnnnns F
Curtent Folder.... m©
Dizplag Digits.... F
Hhale. s sesnnnnnns K
Exponent.ial Format H
Enmilex Format.... E
Lector Format..... E
* Pretty Print...... 0
= Ent.er=5HUE

ESC=CAHCEL » 1

-

lam _ FACANTD  FUNC oSG0

| 1]

Fyr

o
MATH

ta

LI'III._.III?'EILI'II._.IZI_
In

[T ]
+in
S
[y

=

omplex
robability
laebra

alculus
perbolic

her |Pr

FE Fi
gnId|Clear a—-z..

istics

e e e e e e e e e

|
of

b, Laplun i niNal il e 1) MW Y

=

ring
=

B

], L T I

Home Screen
before starting
a calculation.

Set the decimal
display to fix
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.
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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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Solution:
Method 1
Keystrokes Screen Display Explanation
:Tools Clear the Home
Screen.
:Clear Home
viﬂ ngFgI;r*a EFagfi: D{ﬁ;r* F'r*FgngIII I:lnz-arEE a=Z.. b Store the values
|Z| as variables.
N
B[S R E
T
EAD AUTO FUHC Z/50
'1T TRTH +FPI1|;P F'r"FEIEI'"lIU I:lns-arEE a-z..
n

-Probability
!
AE

- Calculus v [ 3

n EEpeanllc : %

—— &2 randFolyc
EAD AUTO EUMC gz

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

LR expression and

s [3+a ﬂ evaluate.

LI S z

N
IREEEE [ a7, B
IIHEHZ' 48 - 17 Change the
WIDI[ENTER]  [= 22 4802757214 pretyprint 0
ecima

EIEST R <3232>, <5y I— coormaton.




Basic Operations T1-92 Calculator

Method 2
Keystrokes Screen Display Explanation
. = - - - Clear the
Tools i |zaam|Edit| = [BI1|stalels 4 . .. Home Screen.
:Clear Home T
ul Enter the
| CLEARHE | Y:| y2= expression in
== he [Y=] list.
eI | 22 the L] it
HE=
3J|A = Deselect y1 so
DIII E| ng that it will not
[d[el[wlD] L GO= G a3%a 5 /(B graph. vou
10 3
il = evaluate the
|Z| - expression.
I:Eiﬁlgégr*aicragfciﬂtm;r iF'r*Fw;|5r-1IIII|I2lnzharEE a-Z... ﬁgtrlqugnstgrg;.
[2nd][- ][sTO]
] ais
mm ) JE_ variables.
mt -3
[sTO»][A][ENTER] 197 | Recall the
Lden2Ts72 1 expression and
evaluate.
- EfD _GUTH EUMC Epz0 ]
:Probability | 1] :! Change the
[sTos|[w][ENTER] 32?.% g)lrlnt to

MBI
HENER

approximation
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Example 2 For f(x) = 3x+5 and g(x) =\x- \/x find f(2) - g(2).

Solution: (Using Method 2 above.)

Keystrokes Screen Display Explanation
. - - - " Clear the Home
Tools |t ¢ AT fetonel o .. Soreen.
AFLOTE
:Clear Home vigl=3 - w + 5 Clear y and
JE%: store f(x) as y1.
H%z Clear y2 and
Ohee | % Gore 300 o052
[s][x][+][s] i
3=
[EnTeR|[cLEAR] I‘_yizu‘ﬁ:-ar-:x—,r-:x:-:-
HAIN EAD_AUTO FUMC
] |1 gebralCale other PramIofclesr sz, | Rourmiothe
|I| b Jebral.alc er|Fram ear a—Z... Home Screen.
Store 2 as X.
[x]nID][EnTER] e
Algek;raically
“23x 4 2nd evaluate
m y1(3) - W2() J-E-2)+ 11 x=2
moyglxd - g20x) 10. 2346331353
X||ENTER
EAD ANTO FUHC Z/=0

MBI
MBI
[EnTER]
[C][EnTeR]
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Example 3 Evaluate the function g(x) = \/x - \/7< 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
[mopE|[v][v]
[»][4] :Fix 3

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

1 - 2 2

HMODE

LS

* Pretty Print
Enter=SHLE

[F'ange 1F'a£|29 2]

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

Complex

Format....

Uector Formab.....

MO D000 =

4— 58 = EE NN 5N EE EE AN AR

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

|

1 Fz F  JF4 [FE
vﬂ Zoom|Edit| ~ [A11|S

FE* . °.
tylef&t e ...

i
1
-
b | 5 R
o
|

AFLOTE
wgl=lu =[x

=

Y
g3

=
y5=
&=
uy=
ug=
|:| —
gli=

IEEH{}:}=

RAL T

Clear the Home
Screen.

Change the mode
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 - \/i 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 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

[mope][v][v]
[»][4] :Fix 3

[o][v=][cLeAR]
[v][cLenr] ..
[2nd] [ [x][]
[2nd] ]
RNNENE

(O] [Tbised
(o] [EnTER][Y]
[v][¥]

1 o o = 1=
g HODE

—

Fi Fz
kage 1|Page 2]
Graph.sceesnnnnnns
Current Fnlder....
Dizplag Digits.
AHngle. s s e snnnnnns
Expnnentlal Farmat
E DPNEL....
o Format.....
- Prettg Frint.e.....

—, Ent.er=5HUE

LA
mmm

EE

A 00 =

e
i |

D
[
|

FEr_ FGT™
T{—EDDNEdlt “ [AL1|Style |

.....

AFLOTE
fui-;ix - [
2

Y
=
=
o=
HE=
Jy'=
ug=
|=| -
Jlb=

IﬂyEE.l(x)=

EAD AUTH FUHE

K BN N
N P w wlw Ha S HiC
foA|TEEER D PR D el
I

THELE *ETUF

thlstart: |G,

1
atblr [1.
Graph <-> Tahle: OFF =
Independent.: AUTO =+

Ent.er=5HLE

ESC=CHMCEL __,:

7 T 2. 027 ] I I

- ER U FIE

Clear the Home
Screen.

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

Return to the
Home Screen.

Clear any
existing
expressions in
the list.
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
AUTO to
automatically
display values
of x and 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

Example 1 Determine whether or not x3 +5<3x* - x is true for x = - \2 .

Solution:

Keystrokes Screen 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 = X2 VY= 5x2 VY = 2%

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.

Solution:
Keystrokes Screen Display Explanation
Home Screen
“Tools and clear.
:Clear Home
1™ _Fzr Fz FY FLw Far [ C|(_—Z‘al_' the
[cLear][Ol[y=] ¥ ERbanletic] ™ [A1T[staTelm o . . . existing
&FLOTE u |
gl =L store the first
- c...2 function as y1.
Y
YHISE = Clear and store
"’3%:.'1 -3 the second
= function as y2.
[EnTer] | 332
—358‘? 3= Clear and store
o ——TTh L the third
function as y3.
Jﬂ EFnz;m Erd3it & FIF ﬂ e - Clear and store
“FLOTS liline the fourth
[(O][us][X]["[2] =t TS anare function as y4.
2=, 5w 4:Thick
wyI=z - }:2 E: Egiﬂate Get the graph
vgd=-1.5 % 7 Above style menu.
EHZHZHE HE= giBelow Change the
HE= style foryltoa
:Style [2] :Dot | HEZ dotted line.
0 1 r=u™2 Change the
E| :Line ﬁﬂ.l.l" XX EAD AUTD FLHE style for y2 to a
. thin line.
[v][Fel[4] Thick Change the
g style for y3to a
[w][Fe][1] :Line thick line.
Change the
style fory4 to a

thin line.
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:Zoom
1Ty F4 [FE=T_F&™ £
v f— Edlt < ALl [Stulel&eas ...
[]:ZOOmsm «FLOTZ | |2 ZoomBos
wyl= ZifoomlIn
3t 2oomQut.
<y 4EEDDNDEG
3 o8 Soorm S
“E%: S ZoomInt
gE= | PEZoomData
ur= E=ﬁDDNF1t .
gg= : Memory
;2} CiSetFactors. ..
=R &
IJ;1‘L"n_u~l EAk AUTD EURC

1 Fer | _Fz FE* T FG™
- E 200 Tr*ai:e ReEr‘aph Hath Oz |- F:?

| [ZFT]
Fer

v{—Ecu:um
Dmoow] 5

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

LA RAD AUTO EUNC

Get the zoom
menu.

Press 6 to get
the ZoomStd
option and
graph the
functions.

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

Get the window
display to
check this.

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.
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Example 1 Approximate the value of x to two decimal places if y =

+4/x - 8.

y:x3 - 2x2

Solution:

Method 1 Change the WINDOW dimensions.

Keystrokes

:Tools
:Clear Home
[v][v][»]
FIX 2

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

[ENTER][A]

:Zoom

@ :ZoomsStd

‘Trace
[»]..[»]

Screen Display

-1.58 for

Explanation

', — = = s = =
Fi Fe
%age 11%399 2]
GrapHesssssssnsens  FUHCTION
Current. Folder.... main
Oisplay Digits.... *>
Argles s annnannnns *
Expornential Format HORMAL-
Complex Format.... FREAL=*
Uector Format..... REECTAHGULAR-=
* Pretty Print...... O+
= " Erit.er=SALE" ESC=CHHCEL s
LEaIN EAC AUTD EUNC 0750
Fzr F4 TFE*]_FR™ r"
v:[— Zoom Edlt o F|11 Styleffas ...
AFLOTE
WA=
=
5=
E=
ur=
ug=
l:l i
gig=

Rl T

Igﬂ:.l.lnl{x} whF 22+ 10008

ELHL

Few Fz

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

FE* F&r

i

®CoiZ2.61

goi -2, 28

RAL T

LUHC

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

Return to the
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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[o][winpow]
[O)][3][ENTER]
[OI[1][EnTER]

1
=]z

Fer
Qo

#Mmin=z2
HMAK=3
®ecl=.
Jrin=-

yscl=
®res

1
T

umax=-1.

[o][craPH]
‘Trace
] ..[»]

1
=z

Fer

Fz

F4

FE- Far

%

7

oom|Trace|ResGraph [Math|Draw |«

HCIZ.BT

yc: -1.36

FAL T

EUHL

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 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).

Keystrokes

(o] [winoow]
:Zoom

@ :ZoomsStd

:Zoom

:SetFactors...

[s][¥][s][v][s]
[ENTER]

[ENTER]
‘Trace
] ..[»]

Screen Display

i Fz F4 FEx [ _F&™ F7
- E Trace|Rebraph|Math|Draw |«

Explanation

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/

i Fevr | Fz FY4 FE* | FG™ |Fr
- E Zoon|Trace|ResGraph [Math|Draw |+

#oiZ2.el yci -2, 28

EAL FUTD FURL

Graph the
function using the
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
[»]..[»]

i Cw Far
il Trace|Retraph|Math|or |- &

1: ZoomBox

: 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|= F';?

Hew Center?
#oiZ2.el 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).

Keystrokes Screen 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.
: 4t Zaombec
@ :ZoomStd =1 SaamSar et the
i ZoomStd
Zoom E:%DDN}-PF ZoomBox
sLoomli
3 FaomDat.a feature.
2 B EEﬁDDNFlt \
:ZoomBox ! Memory
C:SetFactors. x

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

‘Trace
] ..[v]

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

2nd_Corner?

HCEI3. 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.

Keystrokes Screen Display Explanation

- Clear the Home

m QUIT Screen.

“Tools Algebraically set
the expression

:Clear Home involving x equal
to -1.58, the value

[ol[v=][cLear]
XIE]E
M EE
[ENTER] (4]

1
=]z

Fe* | Fz 7|F4 JFE*]_F&T e
oom|Edit| v [ALL|StulefiE s ...

&FLOTE

1] =5
ui=
=
=
yo=
WE=
ur=

EAL SUTD EURT

3 - 2%l +4/x
- 8=-158

Now change the
equation so it is
equal to zero.

3 - 28 +4/x
- 8+ 158 =
0.

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

Return to the
Home Screen.
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:Algebra
:zeros(

VXD
Dlmm

- :Algebra
:zeros(

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

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

lizsolwer
2ifactorg

Slexpandl
E:apprnx!

fcombenoms

=
ripropFract
E=ﬁ5DTU
9:Trig k
A:Complex
BiExttact »

E;;::.______ﬁNLNE1________EEEJEEL________

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

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).

Keystrokes

[Ql[258]

:Zoom |E|

:Zoom Std

Screen 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

(4]

or|E|

ENTER

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

Far

Oraw|r

7

1™ |_Fzr Fz F4

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

FE- Far

7

[

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

Fer Fz F4

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

FE- Far

7

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

Keystrokes

Screen Display

Explanation

[2nd][QuiT]
:Tools
:Clear Home
[cLEAR]
[o][v=][cLeAR]
(x][fs][]
[2l[x][~][2]+]
[2nd][V]
(D[]8l
[ENTER](4]
[2nd][QuiT]

:Algebra

:solve(
MWXIDIE
[)][258]L][x]
mama

mmmm
:Algebra
:solve(

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

Return to the
Home Screen and
clear it.

Clear all
expressions in the

Fy 7 FEv|_F&T r
v{— EDDmEdlt o F|115t'=|le ..... T

&FLOTE

ﬁih(x) w3 —2¥u"2+ )-8
Efl AUTD 1],

Fy* FE
DthEPPPgNIDClEEF a-Z..

1 R F:T
F|1-:|--L-r a [

1- -|'|:|_ll|--I
ttactor
Slexpandl
4izerosy

Stapproxt
% canennmE
PPD rac
gin Tu
H
A:
E:

TP1g k
Complex ¥
Extract

| [ETT EAL AUTH [UNC o750

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

Boplueiylixi=-1.92, ) =267

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

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

[Y=] 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.

Return to the
Home Screen

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 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.
. a2 .3
Example 1 Graph the function f(x)= .2x* + X/x - 32.
Solution:

Method 1 Use the default setting and zoom out.

Keystrokes Screen 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




Basic Operations T1-92 Calculator

29

: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 FEx | F&* TF?
- Trace|ReGraph|Math|Draw|- Ff

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 go i @, QOo0Ea0

| [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.
-20 453
-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 20- (- 20) 50- (- 50)
20 50.7 x axis since — 5 =2 and 5 for the y axis since — 5 =5.
Keystrokes Screen Display Explanation

[20d][QuiT]
:Clear

Home
[cLeAr][O][v<]

[cLear][2][x][2]
2l M)
[l
ENEE
[o][winbow]
[ [20][EnTER]
[20][EnTER]
[2][EnTER]
[ [s0][EnTER]
[50][EnTER]
[s][EnTeR]
[1][EnTeR]
[ol[crapH]

i Fzr
- E 2000
®wmin= 20,
wmax=20,
scl=2.
grin= "o,
Urmax=al,
yszcl=5.
®res=1
LEaIH EAD_AUTD EURE

i Fevr | Fz F
- E Zoon|Trace|Rels

y FE* | FG™ |Fr
raph|Math|Draw|«

-

| [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 inx) ~ 10x3

(first term increase) ~ 2

15

Return to the
Home Screen
and clear it.

Clear all
expressions in

the list.
Enter the
function as y1
in the function
list.

Set the window
dimensions to
[-20, 20]2 by
[-50, 5015 with
a resolution of
1.

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)
found using 20 )

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

= 3.2 (round to 4). So a first choice for the y axis limits

Keystrokes Screen Display Explanation
Return to the
2nd|| QUIT
Home Screen
‘Tools and clear it.
:Clear Home Clear all
expressions in
CLEAR
the list.
[o][v=][cLEAR Enter the

:E EFDEJN in the function
—— list.

LU G Rt
I0E e

ANax=oc. Set the window
@ 3?3&_:‘{* dimensions to

-15,15]2 b

R EE a2, 3215 wth a
resolution of 1.

[ETIT Rl AUTD TS

function as y1

1w Fzw |_Fz F4 FEw | FBE* [F7
IE' ENTER  f—|Zoom|Trace|ReGraph [Math |[DFaw |«
. - Graph the
ENTER function.

[ol[crapH]

/[

| [ZETTT

RAL AT

LUHC

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 x2+1 x<1
Example 1 Graph f(x) =
[U3x-5 x=1
Solution:
Method 1
Keystrokes Screen Display Explanation

:Tools

Return to the Home
Screen and clear it.

:Clear Home Clear all
expressions in the
AT Fev | F2 [F4 [FET[_FET | % list.
IE :PE zoonfedit] 7 AI1Stolef e ... Store the functions
JHI:KE 1 asyl and y2.

iy fGraph. Bot_l:I ;
3= unctions will be

Hgf displayed. Use
EE; Trace and Zoom to

yy= find the point on the
33; graphs where x=1.

BB

| i fl=
2Cxr=3F%x—5

A close value to one
is x =1.09.

1™ _Fer Fz F4 FEr Far v
- Z T ReGraph|Mathid - . .
ENTER][A] ¢ |zoon|Trace|Rebrapn|math Drau|» ¢ When drawing this
curve on paper,
place an open circle
2] -700m as the endpoint of
@ the piece of the
:ZoomStd graph not including
“Trace x=1 and a closed
E||E||E||E| circle as the
. . endpoint of the
#cil. @3 TTRTE dct EF'&E' piece of the graph

including x=1.
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Method 2

Keystrokes

(][ v=][cLEAR]
[20a] 1 ][X]

Test [2] <
(][] 2nd]
[1][x][2nd][mATH]
:Test =

:Zoom @

:ZoomStd

Screen Display
Fzr

FE-

Far

Fu
T{—EDDNEdlt “ [AL1|Style |

e

.

&FLOTE

egl=x+ 1 |x< 1
-\.-"|=|2

3=
=
y3=
HE=
yr=
gg=
RES

EAD _AUTO

Iy__E(:u:) F¥x—5lx>*1
Al

FUNE

1™ _Fer Fz

FE*

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

7

¢

EAD AUTH

EUME

Explanation

Return to the
Home Screen
and clear it.

Clear all
expressions in

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

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 -%="3 .
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Solution:

Method 1 Using solve(

Keystrokes

Screen Display

Explanation

[20d][QuiT]
:Tools

:Clear Home

[CLEAR]

[mooeE][v][v]

[»][3] :Fix 2
[ENTER

:Algebra

:solve(

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

N ENER

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

3% “iii=m4

lsnlue[}E —5—T=EI,:={]
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)

Keystrokes Screen 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(

Keystrokes Screen Display Explanation
- Clear the Home
m QUIT Screen and
[t
Fi Fz )
:Clear Home [F'age lTF'age 2] 1:FIX O decimal places to
GFaPF. s e sesnannnns ZeF 1 1 2.
CLEAR Current Folder.... W
Hrlé éaul:umts. SiFIX 4 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
Erter=saWE B:FI% 1@ [ L] solve(command.
ENTER I e BRI 19 B Vou could store
AL HUTO 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

3x2 2(x+3)

X . . . .
Graphy = o - 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

QUIT Screen and

Tools change the

number of
:Clear Home decimal places to

2.
Clear all

mmm expressions
|E| :FIX 2 stored in the

list.

1“™j_Fz Fz Fy FE Fa Fe Enter the

v d—|zoom|Edit| < [A11]stalelm . .. expressions as y1
IE ipr DD; =l S and y2 in the
: list.

[][2][-] Get the

Intersection
feature from the
Math menu.

LIIXIEI0] | 252
|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

rElfimads -] second curve.
2
‘Intersection \_,f a
B
C

| [ETT EAL AUTH FUNC
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ENTER

ENTER

I_E
[v]

ENTER

I.E
[v]

ENTER

i Fevr | Fz FY4 FE* | FG™ |Fr
- E Zoon|Trace|ResGraph [Math|Draw |+
k e
Upper Bound?
ol .45 ot d, 30
LEaIH EAD_AUTD EURE

Fer Fz

i F
- E Zoon|Trace|Rels

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.
Solution:
Method 1

2
Write the equation as %;* 5%— %41)(3:“_3)_% < 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 = —; -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 .

Solution:

Keystrokes Screen Display Explanation

- _ Clear the Home

m QUIT 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

Solution (A) and (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

Keystrokes Screen Display Explanation
Return to the
QUIT Home Screen and
‘Tools clear.
1 T Exaw Eoa Fyw F& F&
:Clear Home - HMATH ther[PramI0fClear a—z..
lfHumber ]
CLEAR gifingle ' Choose nPr( and
4iMa k
51 ,:,:, b press [ENTER] .
MATH 2
Probabilit .ﬁ ora b | Bpandc
2ifl Euﬁs A IR N Enter the numbers
B:Hyperbolic ¢ | &fRandSeed separated by a
— LC: SEr*mg ¥ | firandMatc comma and press
S2irandFolac
| [ZTTT EAC_AUTD FUNC 0750 ENTER] .
. v 7 F4T F&
:nPr( - {— Fllge-br*a I:ali: Other PPngD Clear a-z. Repeat for nCr(.
[10][][s]D)]
The results are:
ENTER
P03 = 720
MATH ’
:Probability " RPr(lE, 32 7op{ C12,4 =495
B ACrC12, 40 49
:nCr(

(2] [4]0)]

EAL FUTD

EUME _Srzn
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B-15 Matrices

Example 1 Given the matrices

d2g @isg 0lg
A=[B 0[] B=[B2-1[] c=05[
(b -8 0] [b 8 -30 (ho U
Find (A)-3BC  (B) BL ©) AT (D) detB
Use three decimal place accuracy.
Solution (A):
Keystrokes Screen 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

YES

[mope][v][v]
[»][4] :Fix 3

|E| :Data/Matrix
Editor

:New...

—
AFFLICATIONE

4= Editor

i Gra

9 Text Ed?tnr

FB

Clear a—-z..

EAL FUTD

EUME 2050

[Ol[-] or
[ol[+].

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

Get the APPS
menu and select
Data/Matrix
Editor by
pressing 6. Select
New by pressing
3.
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|E| :Matrix

[v](¥][A]
v]El[v][2]

|ENTER||ENTER]

[O)l[2][EnTER]
[o][ENTER]
[)][8][ENTER]

i FZ Fz F4 i FB* | _F7
v;:EPlnt SELUPCEIIHEEdEHﬁ&lOUtilStat
- HEW R
Tupe: Data=*
Folder: main-<
Variable:
#bw ﬁ:ﬁ@ﬁf;&ﬁii
Doedoshrevees onamili |
h{Enter=DH ] "CE5I2=I3FII‘~II3EL_“:-__J
| [T EAL AUTQ EUNC
1 Fz Fz F4 i FB* | _F7
- E Plot Setup|Cell Header‘]ziie:l-;]’uti lTStat
r MEM R
Tupe:
Folder:
Lariabl
M- ﬁ,ﬁer<
h{Enter=DH ] {ESE=CHHCEL}J
XTI EAD AUTD FUNE
i FZ Fz F4 7 FB* | _F7
v;:EPlnt SELUPCEIIHEEdEHﬁ&lOUtilStat
- HEW R
Tupe: HMatrix=s
Folder: main-<
Variableila
Row dimenszioni3
Col dimensions:
h{Enter=DH ] "CE5I2=I3FII‘~II3EL_“:-__J
[taH FAD ALTO FUNC
'?1 T Fz T Fz T i i FB* | _F7
- E Flot Setup|Cell |H: a:rés-r]ziie:l-; Htil|5tat
MAT
T cd CA cd co
1 1 -2
2 = [A]
3
4
5
1&
T
ric2="8
[T EAL T FIIRE

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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Solution (B):
Keystrokes

:Tools
:Clear Home
Bl

HENER

Screen Display

Explanation

1 Fzr Fzr |_ F4¥* FE FE
- E Hlgebra|Calc|0ther|PramIQ|Clear a—z..
A S ] |
lElEI i
2 43 _ 117
133 133 133
-1 = __E& i7
["E 123 133 1=
2d __ 15 1
133 133 133
& EfC AUTH 1] Lo —

i Fzw Fzw Fyw FE FB
IvEil:llgebraicalciﬂtheriPr‘ngDlElear‘ a-z...
-1 2 & 17
I' b 133 133 133
24 _ 16 1
133 133 133
CLA15 L3230 -.083]
ot LOEE  -.@45 . 128
.18 -.120 008 |
& T 1T T I

Get the Home
Screen and clear
the Entry Line.

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

A right arrow keys.

The solution is
given in pretty
print form.

Override the
pretty print to get

4 solution as 3

decimal places.
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Solution (C):

Keystrokes

Screen Display

Explanation

[2na][QuIT]
:Tools

:Clear Home
[CLEAR]
[a][2nd][maTH]
‘Matrix

[1]:T [ENTER]

Fy= FB

kher F'r*ngEl Clear a—-=z.

&t
E:SE E ti 3 %551mu1t{ =
S Probabilitur | Bfidentityc  [L37
g: a?Etb [ E: gugmen 137
: 3 tdia
I"| Gicaleoius v | 3:Fil 2302
EB:Hyperbolic ¢ | AfrandMatc =1 94
— ClSEr‘lng r | BiHorms )
a CAbimensions *
| [T EAD AUTD FUNHL z7z0

Fy=

ELd FB
v:[— Fllge-br*a Eali: Other F'r*ngEl Clear a—-=z.

L=

RAL T

Clear the Entry
Line.

Get the Matrix
operations list
from the MATH
menu.

Choose the
transpose from
the MATH
Matrix menu.
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Solution (D):

Keystrokes

:Tools
:Clear Home
:Matrix

det(
[B]D]

Screen Display

-

1 ey

Fyw FE FB
e |PramI0Clear a—z..

Explanation

: d:
6:5 12%1&5 P | Sisimultd
?-F‘r‘u:nbab111t,-=|r 5! identityf
E:E?S b ) E-augmen
: ebira k tdla
la| BiCalculus ¢ | 2:Fil 303
EB:Huperkbolic » | Birandfatc a -a
— C'SEr‘lng b | BiHorms ) -
CAbimensions *
1 FE
Engebrﬂa Eali: Dther* F'r*ngEl Clear a—-=z.

L=

T

m detihb)

[ 1 3 57
-2 -]
1349

RAL T

LUHC 2020

Get the Home
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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Example 2 Find the reduced form of matrix Eg

Solution:
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

Keystrokes Screen Display

o N
IARUNT,
'_\ 1

S
O

Explanation

‘RESET
Al
'YES

[mopE|[¥][v][>

Fix 3[ENTER]

p—
AFFLICATIONE

i
~ # 1:Home
2:%= Editaor
APPS Jillindow Editor
i
|E| :Data/Matrix F - a1
i Program

Editor 21 Geometry

i Text Editor

:New...
|E| :Matrix

[v][¥][A]

FE™

) i i i h
rogciga gl Uil ]S

[uﬂm_m.nm_mum_

F?
t.at

E |z| '1E F:} ‘:'LFESE'UJF' el

-

MEI
|ENTER|[ENTER] Tupe: Matrixs
Folder: mainz

Lariable:|a

Col dimension:

Row dimensionid

hiEhtEF=DK ]

 ESC=CAHCEL » ,

RAL T

LUHC

Clear the memory
S0 new variables
can be defined.
Reset the contrast
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
- E 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
I:List | Zirefi
HAEATY
tComplex ] =imu
6=5taEi5tic5 P | & ldE'r‘lt-ltlEI{
riProbabil 1t,-=|h ¥ augment
2:iTes 2idia
9 los Q9:Fi 1
A:] 1: r*n:-waap'i A: randiat. €
E: 2 r*u:nwFIdd': B: Horms k
1 C: 5 'El1me-r'|51n:-r'|5 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..

ElTFIIll aps
tElement. opsk
Fi:llector ops »

10

-5
1o

« DT

—

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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1 Fzr Fzv | F4* FE F&
- E Algebral|Calc|Other [PramId|Clear a-z..
ENTER L@ 2 -3 1@
1. .5 2.5 ]
I=|0. .5 -8.53 -&.3|+a
o 8 -3 1@
1.000 500 2.500 . 2aa
0.0 300 -3.500 -6,.500
0] 2 -3 1@
HAIN FAD ALTO FUHEC 5.0
i Fzr Fzv | F4* FE FE
MATH - E AlgebralCalc|0Lher |PramI0|Clear a—z..
. ) 1.000 500 2.500 . 2aa
4] :Matrix 0,000 .S00 -2.500 -6.S500
[D] :Row ops 2 8 3 1o
I MRowWC 2, a3, 22
‘mRow( 1.000 .S08  2.508 . 500
g.@ag 1.002 -17.000 -13. 000
DD 0] 2 -3 1@
m ENTER I:]:]-\:Dl'J(E,E.,E} — -
i Fzr Fzv | F4* FE FE
- E Algebral|Calc|Other [PramId|Clear a-z..
(o 5 = T
ENTER 1. .5 2.5 ]
Ilo. 1. -17. -13.|+a
o 8 -3 1@
l.000 500 9 2.500 . 2aa
g.@ag 1.002 -17.000 -13. 000
0] 2 -3 1@

ans <o N

] 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 [
(J0.000 0.000 1.000 0.857 LI

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 E :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 :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.

Keystrokes

@ :Data/Matrix
Editor

‘New
|E| :Matrix
[v](¥][A]
VEWE
[s][EnTeR]
Im

mm

Screen Display

D

AFFLICATIONE

FB

are
= Editor
indow Editor

IIIE-CI

Pné;émg
! Geametiy
iText Editor

Explanation

Clear a—-z..

Current
-III

™)

EiUhil Stat

Row dimensionid

Uariable:a_
Col dimension:

Fa*
- F'ln:ut. SEt.up I:E-ll ¥ >3~=s
r MEM R
Tupe: Matrix+
Folder: mainz

hiEhtEF=DK ]

 ESC=CAHCEL » ,

LEaIN EAC AUTD EURE

ri T Fz T Fz T i Fa*
vﬂ Flot Setup|Cell |-z T Eiafuthil 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

Enter the matrix
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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Eizl-# e $r-¢r~|vTr5 T F&
MATH - HMATH ther [PramI0Clear a-z..
_ 2 Humii'ner* : T
‘Matrix Siliet. | 23 detd
e
ref( 'EHBE&?HH:EP
SRS | 2ot
[A]DI[ENTER LiTeet ML | Bt augment?
JiAlgebra k E“d;a'il'i
A:Calculus | 2:Fil
EB:Huperbolic » | Aifrandiato
E:SEr*ing b | BiMorms k
ClhOimensions F
EAL T AR,

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

1 o0 -17-7]
@ = rrefian o1 @ 11-7F
g a1 &5 |
1.000 @.008 Q.228 -2,4297
1" rrefial g.oo0 1.008 Q.00 1.571
.00 @,000 1,000 38357
FIAIN FAD AUTD FUNC 2750

Hence if a system of equations is

2x1+ x2+5x3: 1
3x1+2x2— X3 =-5
8x2—3x3:10

with augmented coefficient matrix

@15 1Q
B2-1-50
b 8 -3 100

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

X = -2.429
Xo = 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.

Solution:

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.

Keystrokes Screen Display Explanation

Return to the

Home Screen.

Reset the

memory.

‘RESET Adjust the
contrast using

[1] :An GIE] o
'YES =iEl

@ First write
3x+4y=12
FEX -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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Far

i

1 Fz Ew
:Zoom - E Eu:n:-m Trace REEr*aph Hath Or-au |«

|E| :ZoomStd

EAL AUTD

EUNE

B-17 Exponential and Hyperbolic Functions

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

C i zhomfe s [

AFLOTE
:TOOIS -\.-"|=|1=1E|2.:{

:Clear Home Z=

[Cl[v=][cLear] | 2=

':lE:
WOE |G
m 1Cx2=10"C . 2%x)

FE*

FE*

Fer J_F2
ENTER |Z| hd {— Zoom|Trace ReEr‘aph Math|Oaw(-

i

:Zoom

|E| :ZoomStd

LA RAD AUTO

EUME

Return to the
Home Screen and
clear.

Store the function

in the list

and graph.

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

Graph the
function.
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e -
Example 2 Graphy = >

Solution:
Keystrokes

X =X

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

Screen Display

Explanation

:Tools

:Clear Home

[ol[v=][cLeAr]
[d2na][X][XID)]

[-1(2nd] e

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

:Hyperbolic

CH-E Y

m?er
ale
=t

u
b

i=

atrix
onplex
tatistics
I

o5

1

a

obability
=t

ebra
cu1u5

T i e i e e

:sinh( m
[EnTER][A]

:Style

:Animate

1 Fzv | Fz TF4 TF5™ e
- E Zoom|Edit| ~ [AL11 My,
AFLOTE i:Lirne
PR 2:0ot
wiyl=—— JiSoyare
2 4:Thick
wugm
o= iFa
= Tt Aboue
ng tBelow
ur=
Ug=
2 d=sinh®tx)
Fzr | Fz FE* | FE™

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

i

/

Y.

:Zoom

@ :ZoomsStd

| [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.



Basic Operations T1-92 Calculator

58

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

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

Screen 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).
Solution:
Keystrokes Screen Display Explanation
Clear the Home
QUIT Screen.
:Tools
:Clear Home
CLEAR Select Float 6 and
Scientific
MoDE][v][v] notation.
[»][K] :FLOAT 6
. 1 Few Far | F4 FE& F&
: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.

Solution:

Keystrokes Screen 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

3218%_0521%2
i EAD AUTD FUHC 1750 —

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

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) = sinx and g(x) =tan"1 x at x = g - Use 10 significant digits.

Solution:
Keystrokes Screen 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 IEHEHE calculator for
radian measure
[0] :FLOAT 10 before starting
E| E| calculations.
‘RADIAN
E |E| 17y Fzr Fzv |_ Fy* FE F& Store Sn 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.

Solution:
Keystrokes Screen 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.
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Example 3 Graph f(x) = 1.5 sin 2x.

Solution:

Keystrokes Screen Display Explanation

Set to
RADIAN

+Tools measure.

:Clear Home

[mope][v][v]

EIE' LT Few T F3 UF4 CTFET FEW Y £

RADIAN v f—|Zoom|Edit| ~ |ALl|Stuleff = ...
Clear all

(Cllv=llcear] | 2
X0l aia=

ERE

i PR LT LE L TEY T,
- f— Foard i - fmioiTiaiaf
AFLOTZ] 12 ZoomBos
ul=| 21 Foomln
d2= | T Zoomut.
HS: 4: Zoombec
gd= | 5 FoomSor
EE; 62 FoomSt.od
gr= :
:Zoom 383 = H zEERnELa
:ZoomTrig gl EEEEEEE;L
wils BrcetFactors..

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

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) .

Solution:

Keystrokes Screen Display

s Bl staiels o, . .

‘Tools '"H'"Tj

:Clear Home -

;

[a]lv=l[cLear] | &&=

nd[TanT] | So=

BRI s i T —
(o] *rg_z_%zgm

EImETE T

iy

IE' Xres
L |
e |zoom|Trace [Redraph Math|Draw]v &

() [rarH]

RAL T

Explanation

Return to the
Home Screen and
clear.

Store g(x) as y1.

Set the
WINDOW
dimensions to
[-10, 10]1 by
[-6.28, 6.28]1.57.

Graph the
function.
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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

Solution:

Keystrokes

Screen Display

Explanation

‘Tools

:Clear Home

:Angle

‘R»Pr(

FB

FE
e |PramI0Clear a—z..
: B
g=gatr*%x b SRRl
ICoamplex :
Biiiatichics ¢ merpea
riProbabilitygr 01
2iTes L3 =
tAlgebra T
HiCalculus  » OO
E:HEpeanllc k
— CiString k
XTI EAD AUTD FUNC 0750

Return to the
Home Screen and
clear.

Get the Angle
option from the

MATH| menu.

Get the Angle
menu. Choose
rectangular to
polar conversion
that displays the r
value.
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IE |I| :E Al gfé-E-r‘a I:Fagiri: n{ﬁér F'r*ngm I0|C1 E-arEE 3-Z..
DILJ(s]D)]
[ENTER

IE .Eppr-\.l: 'E:E:l 2.ﬁ

0. 291RZEE

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

[2nd|[MATH]
:Angle "Rl -[3, 5) 2. [7
[6] :RePo( = RePr( -3, 5) 5, 291502622
QG [FreE a2+ 3
1. 904269499
5
DILIEID :

[ENTER
N ENER

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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Example 2 Change the polar coordinates (5,177) to rectangular coordinates.
Solution:

Keystrokes Screen Display Explanation
ondlloulT Return to the

Home Screen and
:Tools clear.

:Clear Home

:Angle

PeRx(

FE
E Fllge-br*a I:ali: Dther‘ PPngD Clear a—-z..

[5][.J znd][xd[-]
[7]0)[EnTer]

IE ENTER I P*RK[E 2 i] 5- E-DE-[E
7 7
" me[ﬁ . %] 4.504844354
E EAL AUTD FURL zr0

Fi T Fzr Trsz Fy* T FE T FE
- E Algebral|Calc|Other [PramId|Clear a-z..
b

5-cos[ &
4, 504844 34
:Angle S-Ein[%

P»Ry(
(][] [2na] [ -]
[7]D][EnTeR]

HENER

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

2. 189412895

EUME 050

Get the Angle
menu.

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

Enter the value of
rand 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
rand 6. The
displayed value is
y.
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Example 3 Find the value of r forr=5- 5sin 6 at 6 :%[ .

Solution:

Keystrokes Screen Display Explanation
Return to the

QUIT Home Screen and

. 1 Fzw Fiv T F4T FE FB clear.

‘Tools - E Algebral|Calc|Other [PramId|Clear a-z..

:Clear Home Note that the

CLEAR | CHRE ] angle mode is
RADIAN.

s Ma ]
IEI JtPunctuation Store I as @ .
d:Special r 7
St International b
CHAR
| Pl
:Greek T EAD AUTD FUNL 0750

(o] :0 [ENTER]
HENER

[5][-1[s]Lsi]
:Greek @ 0
N

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

T I

Im ? + | ?
. % ey . 4487009505
B5-5.cinid) 2, 830521304)
FORC zogn

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
:Tools Clear.

:Clear Home

i T ame - 'Hj
IE| [F'ange 1Tpa~§fe 2] Select polar
H

e S mode.

:POLAR Curtent Folder....
© Dizplag Digit=s....

thTe .............
ENTER Exponential Format
Complex Format....

Lector Format..... EECTAMGLULAR +
* Pretty Print.e.s.... Ok =

—., “Enter=5SAUE ESC=CAMCEL » -

IHHIH FEAD ALTO FOL __0/=0

Note that the
angle mode is
RADIAN.

IED via EE-EJN Engit " Fﬁ‘i Str':ﬁe i F< £ Get the list
and enter the

- function as rl.

ris

:Greek EE;
@ :0 |I| EE;
A=

[ENTER] s
rl(O>»=5-5%=in<O>
tﬂﬂ.l.ﬂ EAD _AUTD FOL
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:Zoom @

:ZoomStd

:Zoom

:ZoomSqgr

Iﬁll

i Fevr | _ Fz FY4 FE* | FG™ |Fr
- E Zoon|Trace|ResGraph [Math|Draw |+ F';?

| [ETTT EAD AUTD FOL

i Fevr | _ Fz FY4 FE* | FG™ |Fr
- E Zoon|Trace|ResGraph [Math|Draw |+ F';?

. 2030718
B=tep=, 1302995938995
®¥Min= 2R, S33IE3333E
EMax=2=23. 3333333333
wacl=1,
umin=-10
umax=10
yscl=1.

| [TFTT EAD AUTH FOL

Graph using the
ZoomStd window
dimensions.

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 ZoomSqr
option on the
Zoom menu
makes the scale
marks the same
distance apart on
both axes.

Press

(o] [winoow]

to see how the
window
dimensions are
changed.



