BASIC OPERATIONS for Ti-83 and Ti-83+
GRAPHING CALCULATORS

by
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1 __Getting Started
TI-83 Ti-83+

I
Press | ON/ to turn on the calculator.

Press ;2nd|| +1 to get the MEMORY screen.
—_

=17
m Momt-Oesl.

Use the down arrow LL to select 5:Reset... on the T1-83 or _ E?ég::eﬁntr‘ies ig?ear‘ Entriss
7:Reset... on the TI-83+. tglrAlllists tElralilists
2 UnArchive
Resel..

Press : ENTER .

. r
On the TI-83 select 1:All Memory... and press 'ENTER.. 0t aﬂ?ggig"' E: DE Ié$a§?¥5

On the TI-83+ use the right arrow to select 1:All Memory...

and press | ENTER . E%Hl 1 Memorya.

Use the down arrow l i0 choose 2:Reset and W
; press  ENTER|. ' Reset
1 delste all

Fesetting memory]] data. ProgSrams &
rases all data
End Frograns.

FESET : MEMORY
1 T Ho

The screen shouid now indicate that the memaory 18 cleared.

TI-g3 Pz
193

Mem cleared
Mem cleared

However, the screen may look blank. This is because the contrast setting may also have beex reset and now needs to
be adjusted.

Press ! 2nd| and then hold the L key depressed until you see the display in the middie of the screen. Now the

contrast will be dark enough for you to see the screen display.




If the contrast is too dark, press | ’Jnd and hold the I—— depressed until the screen is the contrast you want.

Press | 2ad !_‘ to make the display darker.

Press [_ to make the display lighter.

To check the battery power, press | 2nd| E and note the number that will appear in the upper right corner of the
screen. If it is an 8 or 9, vou should replace your batteries. The highest number is 9.

Press | CLEAR| to clear the screen.
Press i'an 'QFF! to turn off the calculator.

2 Special Kevs, Home Screen and_ Menus
[2nd

This key must be pressed to access the operation above and to the left of a key. These operations are a yellﬂw color
on the face of the calculator. A flashing up arrow | r i is displayed as the cursor on the screen after ;_’@ key is
pressed.

In this document, the functions on the face of the calculator above a key will be referred 1o in square
boxes just as if the functior was printed on the key cap. For example, @ is the function above

the [(=)] key.

_ALPHA |
This key must be pressed first io access the operation above and to the right of a key. A flashing IA is dxsplayed

as the cursor on the screen after the | ALPHA key is pressed.

' A-LOCK!

i2nd - A-LOCK: locks the calculator into alpha mode. The calculator will remain in alpha mode until the ALPHA!
is pressed again. '

i MODE;

Press MODE . The highlighted items are active. Select the item you wish using the arrow keys. Press | ENTER

to activate the selection.

Normal Sci Eng  Type of notation for display of numbers.

Float 0123456789 Number of decimal places displayed.

Radian Degree Type of angle measure.

Func Par Pol Seq  Function or parametric graphing.

Connected Dot Connected/not connected plotted points on graphs.

Sequential Simul  Graphs functions separately or afl at once.

Real a+bi re"8i Allows number to be entered in rectangular
complex mode or polar complex mode.

Full Horiz G-T Allows a full screen or split screen to be used.

v} reen
The screen on which calculations are done and commands are entered is called the Home Screen. You can always get
to this screen {aborting any calculations in progress) by pressing
QuIT
i2nd MODE!|. From here on, this will be referred to as QUIT!| in this manual.



The TI-83+ 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. Using the arrow keys to highlight the selection and then pressing | ENTER B
2. Pressing the number corresponding to the menu item.

In this document the menu items will be referred to using the key to be pressed followed by the meaning of the
menu. For example, on the | ZOOM | menu, E 1ZBox refers to the first menu item.

3 Correcting Ervors
It is easy 1o correct errors on the screen when entering data into the calculator. To do so use the arrow keys, { DEL|,
and ' INS| keys.

E or B Moves the cursor io the left or right one position.
E Moves the cursor up one line or replays the last execuied input.
E Maves the cursor down one line.
@ Deletes one or more characters at the cursor position.
E E Inserts one or more characters at the cursor position.
4 Cgiculation

3

@—5.

Turn the calculator on and press | 2nd | QuUIT QUIT to reiurn to the Home Screen. Press | CLEAR to clear the Home
Screen. Now we are ready 10 do a new calculation.

Example 1 Calculate -8 + 9% _

_ Numbers and characters are entered in he 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:
Kevstrokes Screen Display Fxplanation
l2nd QUITEE CLEAR{ - It is a good idea io clear the
screen before starting a

( - S'PE\ i 2=s calculation.
: g Watch for parentheses that are
MATH | > - entered automatically with the
1 sabs( m BN operation.
20 | [2]))]
| -115/)|| ENTER|

2
78.12132834




3 Evaluation of ap Algebraic Expression

4
Example 1 Evaiuate xs;_:ia for x = =, a=‘\[?: ,and w =41,

Two different methods can be used to evaluate algebraic expressions:

stored values of the variables.

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

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

The advantage of the second method is that the expression can be easily evaluated for several different values of the

variables.
Solution:
cthod 1
Keystrokes Screen Display
i i il i
| HC EAR
IM"QUH' L ! gy 5r 141592654
[20d] || STO» [ X,T,071]| ENTER] |, 173250808
2o V|31 .:STo-“ALPH@EA*EN'rERi ' 24
(4l ImaTH][> > [p114] [STON ! Al.PI-IA,|
NOTE: In this document the notation |_-§"! :f refers to the fourth ey _}g- 141552854
_menu item. )11y 1. 732858888
| _—"r:“ﬁ*r‘“—s——'r’ -
HXT,Ba N4 3| ALPHA lA:t Hxi 24
AL B ALTHALA DI R 4—30) 7 (Sl
8 " ALPHA ! W‘) ENTER' 4882737219

Method 2
Kevstrokes

Screen Display

CLEAR@ INOTE: Plotl Plot2 Plot3 at the top of the screen
shouid not be highlighted. If they are, use the up arrow so the
highlighting is flashing, press ENTER |, and us¢ the down arrow 1o
return to \Y1=.

[v=| cLEAR | ([x,T,05] " 4] - 3] ALPHA

2 - s ur
irE.LI'E%QUIT;

\2nd || STO>' X,T,6, ENTER,

[2ma/ V" [3])) [sTo»]|ALPHA] A [ENTER]

|
i

i

(41 maTH|[» [»][»1[4]: [sTO> || ALPHA|| W] [ ENTER

'VARS|[» [1 :Function {1]:Y1

[ 2.131592654]

ENTER! to

Floti Plokz Plot3 |
N BOK N 4-3A2 (8N
bl |
i
Y=
~y=
“We=
N E=

3.141592654
FC30+R

1.732858303)
4 Ll

24

re339R
1.732058308
1

" 24
) _ :
. 4892?5?‘219'




Exampie 2 Evaluate the function gx) = Vx -\/; 10 three decimal places forx = 1.900, 1.990, 1.999, 2.001,

2.010, and 2.100 using a lst.

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 befow.

Keystrokes Screen Display FExplanation
MODE | ¥|i»i|»i|»i» Fhot .= LY Change the mode to three decimal
E LJ E E , & places. Return to the home

'ENTER || 2nd|| QUIT]

Y= CLEAR||¥|[CLEAR]...
——-#-—
2d’ X T | \mg&‘&%?ﬁ )
N |
2na I [xT02D D) 23§=
v p— oy =
7 = | Ye=
ndi;QUET :ng:
Y=
i “ iy —'E = 2l ala
u_“d 4 [L,]19991, {2001 sz%ééiégi,z! 391812
i i b ! =
;,:;.2, 2.100]| zm'j]swniznd; fe1. 500 1.998 1.
1L ENTER
WARS;;PHIQ:Function
ol T el 133 2
L_lwn_(_' 2nd &52! £ 722 761 .765..
[ort’ 12
|2nd. 12| ENTER|
Exampie 4

screern.

Clear any existing expressions in
the in the Y= list by clearing or
deselecting them.

Store the expression as Y1 and
return to the home screen.

Store the values of x in the list
L1.

Calculate the value of the
expression stored as Y2 for the
values of x in list 1.1 and store in
list L.2. —

1] v1ew the results, use the | 4
and ]_y keys.
To recalt 1.2, press | 2nd @

The results are 0.722, 0.761,
0.765, 0,766, 0.770, and 0.807.

Evaiuate ihe expression g{x) = Vx - ‘\[\-: to three decimal places for values of x at each integer from O 0 10 using

a table.

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

increment of 1. Get the table.

Kevstrokes . Screen Display Explanation

i Twiin e llelp e deci
wooe [T o R e
| ENTER| k 7“‘15 E QUIT}‘ Clear any existing expressions in the in the | Y—
‘ Y—; CLEARH vl CLEAR . list by clearing or deselecting them.
T E l X.T,0 ,nJ D N PR f{g’: nt.hG expression as Y1 and return to the home
2nd X T04] D)D) NVE
= i y=
|20 QuIT s

Y E=




P lialt AELE =& UF
| 2nd; | ThiSet, |0/ |ENTER e 2
o Iy aTbl=1

Indpnt'
Depernd:

Fhidg t- x H

) Ky S|
2ndi TABLE (¥....|V. x1
St 3 S . &.080
1.040 G099
2.0 ZhS
=005 1126
4,000 1414
.09 1.862
| Yol ! GO | 1304
| MODE|| ¥ || ENTER| =8

6 Testing Imequaiities in One Variable

Set the table fo begin evaiuating the expression at x
=0 with astep size of 1

Set the calculator to automatically dispiay values of
xand Y1.

Get the table.
{able.

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

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

Artow down to see more of the

Example 1 Determine whether or not Crs<xt - xis irue for x = —‘\6.

Solution:

Sei the mode to Float. See Section 2 of this document.

Explanation

Keystrokes Screen Display
‘ CLEAR!

(_}w 7nd|l?‘2‘|)J;STOP 3+5‘:3:’<A4‘
i X,T,B,ni; ENTERE

*1 414213562

éX,TB,nFNLL\THi?:-;i-?’ 45
TEST| ‘5! <@

(X T.0n 1[4/-[xT,0n

'ENTER|

Clear the Home Screen

Store the value for x.
Enter the expression.

The result of 1 indicates the
expression is true for this value
of x. If a 0 was displayed, the
expression would be false.

7 Graphing, the ZStandard Graphing Screen, and Style of Graph

1 STAT
2nd {PLOT:

4! -PlotsOff | ENTER !
| S |

Before doing any graphing on the calculator, the statistical graphing commands need ic be turned off.

Example 1 Graphy =x?, y= .sz,_ y = 2x?, and y= -1.5x% 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

Sereen Display

Explanation

Y=CLEAR | X,T,05 X2

ENTER|
\CLEAR][ 5]
'%.T,00|[x2|| ENTER|
| X, 1,0 x4)] |

Clear the existing function and store the first
function as Y1.

Clear and store the second function as Y2.



T

i

e

|CLEAR |(-)i 15/ X,T,02

X= Platt Platz Flots
1B¥

| A D alagl & 3

i A §A=|A;!A;E4H<:!ENTER=‘ YuE—1, 5%z

|ENTER||ENTER| ENTER|

|ENTER||ENTER|

1

!
H
i

v
A

[

v

(

'ENTER|

—

| ZOOM!! 61:ZStandard

—

Clear and store the third function as Y3.
Clear and store the fourth function as Y4.

Go to the symbol 1o the left of Y1. Press | ENTER;
repeatedly until the dotted line appeats.

Press the down arrow and repeatedly press enter to
change the symbol to the left of Y2 to a thin line
(the defauli setting).

Press the down arrow and repeatediy press enter the
change the symbot to the left of Y3 to a thick line.

Change the symbol to the left of Y4 to a thin line
(the default setting).

Choose the ZStandard option from the | ZOOM|
menu. ' :

Note the ZStandard option automatically sets the
graph screen dimentions at -10sxs10and
-10=y =10,

-10 s y = 10. Press : WINDOW! 1o see this.

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

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

between the graphs displayed.

The graphs will be plotted in order: Y1, then Y2, then Y3, then Y4, etc.
If there is more than one function graphed, the up _f_, and down E arrow keys allow you {0 move

8 TRACE, ZOOM, WINDOW, Zero, Intersect and Solver

F—————
'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 ll; 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:

1. Zoom in by changing the | WINDOW | dimensions.

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

Use the Zero feature of the calculator.
Use the Intersect feature of the calculator.
Use the Solver feature of the calculator.

o s W

Three methods to zoom in are:
1. Change the WINDOW dimensions.

o1 P
3. Use the | 1}:ZBox option on the | ZOOM; menu.

=

2. Use the E} :Zoom In option on the | ZOOM ! menu in conjunction with ZOOM'LJ; Eij:Set Factors.




Example 1 Approximate the value of x o two decimal places ify=-1.58 fory = x -_.x2+‘\/; -8.
Solution:
Method 1 Change the | WINDOW  dimensions.

Enter the function in the | Y= list and graph the function using the Standard Graphing Screen (see Section 7 of this
document).

Keystrokes Screen Display FExplanation

[t T [ —— ] .

Var_ - : Floti Flotz Plot: Enter the function as Y1.

(Y=, CLEAR . X.T.0n WY1 BRI~ 2REHT KD

Al i rani2iot 8

N3 ZIXTOn)ix [+ [Ye=

P T Y=

2nd ¥ X T,020])] N

p—— ~YES o

'ENTER| NYES Get the TRACE  function and press the right

[r=as-Re e arrow repeatedly until the new type of cursor

L gives a y vajue as close to -1.58. The closest

TRACEi: ’, - point is (2.7659575, -.47651),

#=22.765957 5 LZ‘!PES!
S L . . 5
| WINDOW! 2 GmdIe The x coordinate is between 2 and 3. So we

e A ® =3 set theiW]NDOWE at 2<x<3 with scale
[ENTER!/3 ENTER .1 - SEei=1 T :
,‘ g oo Ymire -3 marks every .1 by -3<y <~1 with scale marks
ENTER!! (-);: 3| ENTER| Yrmax=-1 every .1. This will be written as [2, 3].1 by [~
e ysel=.1 _ 3, -1].1L.
() 1/ ENTER, L, —

128732821008 Also, set the xRes to 1. This means that the

calculator will calculate a value fory for each
value for x for which there is a column of

pixels on the graph screen. Use ! TRACE|

[=z.s515m9y = -1.350196 again (o estimate a new x value.
Change the {WINDOW . appropriately. Repeat using ! TRACE | and changing the WINDOW: until the
approximation of (2.67,-1.58) has been found. Hence the desired value forx is approximately 2.67.

| GRAPH!
[ |

When using TRACE, the initial position of the cursor is at the midpoint of the x values used tor
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 a moving bar in the upper right corner. This means
the calculator is working. Wait until the bar disappears before continuing.

Method 2 Use the E:Zoom In option on the | ZOOM; menu.

" Eater the function in the _?:\ tist and graph the function using the ZStandard Graphing Screen (see Method 1 of this
example). ' ' ' -
Keystrokes Screen Display FExplanation

700M E 7Standard Graph the function using the standard graphing

CTeen.
[zooM|[>j4: Magaification b
| ZOOM E{:J:_Sct Factors agnification factors need to be set.

ERHSetFactors.,
f5l NTER | 5: O PEr TR ] For this example let us set them at 5 for both
1 ENTER}S! éggg%fg' horizontal and vertical directions.




| TRACE|[»i...»

| ZOOM |2 :Zoom In | ENTER;

| TRACE|[»....[ >

|l

fr=arz-tnzeliR-8

A S ~2.735392

IH=2.5531515 ¥s 2903228

F =R 3=zRE+{G-E

=2 GENEELL 'Y=-1.4584id

———————————————————

Fq:a*a-z}fzmm-a

iH:Z.E?GE??'{ ¥z-1.5A0001 4

Method 3 Use the EZBOX option on the ' ZOOM| menu.

Get the TRACE function and move the cumsor
using the arrow keys 1o the point
(2.5531915, -2.795992}.

=

Press; 2i:Zoom In from the

p—— -

IZOOM! menu. Move the cursor 1o (2.5531815,
[

-2.903226) and press | ENTER .,

Now pressi TRACE | to see the coordinates of a
point on the graph. Use the right and left arrow

keys to move the cursor to (2.6808511,
-1.469419),

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

After several zooms your should have a screen
similar to the one shown ai the left.

The poiat has coordinates (2.67, ~1.38). Heace
the desired value forx is approximately 2.67.

Graph the function using the ZStandard Graphing Screen. (See Section 7 of this document}.

Kevystrokes

Screen Display

Explanation .

| i

| ZOOM Lg.zsmdarci
| ZOOM | 11:ZBox
> ... Y] ENTER|

¥ > |ENTER

[H=3,1944894 V= -2 500845

Graph the function using the standard graphing
screen.

Get the ZOOM BOX feature.

Use the arrow keys until the cursor is a lttle to the
left and above the point we are trying to find, say at
(2.1276596, -1.290323).

Press ENTER. This anchors the upper left corner
of the box.

Now use the arrow keys {0 locate the lower right
corner of the box, say at (3.1914894, -2.580645).

Pressi ENTER] to get the new display.

Fi=prs-enarich-8

fh=2.6P0R018 v¥=-1.573738

Use | TRACE ! to see the coordinates of the point
on the graph where y is closest to -1.58.

Repeat the ' ZOOM BOX| procedure to get the x

' value of 2.67.

Repeat using trace and zoom box until you get a value for the y coordinate accurate t0 two decimal places. The point
has coordinates (2.67, -1.58). Hence the desired value forx is approximately 2.67.



Method 4 Use the Zero feature of the calculator.

Keystrokes Screen Display FExplanation
Plotl PIoEZ Plot3 Algebraically set the expression involving x equal
~YIBRAS=2K2HTCKIY 10 -1.58, the value of y.
—0+1 . 5ol 3 2
Y= -2+ -8 =-1.58
=
Ay :
~yg= Now change the equation so it is equal to zero.
S I— 3,2
224 ~8+158 = 0.
| ZOOM, Eﬁ ZStandard Enter the left side of the equation into the funciion
: list and graph.
"2nd| [ CALC *:Zj T Get the zero feature.
:4| or || ENTER!
fintersect
Sdgeds
I (el
| or Ir: | ENTER: 12373~ 202+ T(K)-B+1.58 Place the cursor at a point on the graph to the left
e ] of the x intercept, say at (2.55...,-1.21...) and
1 press | ENTER : Place the cursor at a point on
the graph to the right of the x intercept, say at
hgf;_g;}ufgfs T {2.76...,1.10...) and press | ENTER ;.
E or E ENTER}_ ' Place the cursor at a point between the left and

right bounds, near to the intercept, for the guess.
In this case we can leave the cursor at (2.76...,
1.10...). :

| —
Press |ENTER | to calculate the x intercept.

The x infercept is approximately 2.67. Hence the

2er E . . .
IH:Z?E?OS.’-‘% 20  desired value forx is approximately 2.67.

Method 3 Use the Intersect teature of the calculator.

Graph the function using the ZS:andard Graphing Screen. (See Section 7 of this document).

Keystrokes Screen Display Explanation .
(y=iwlwi Ploti Plotz_Plots Enter the original function as Y1 and enter -1.58 as
r—L—gi:_"!_T,ﬁ —_— MY 1ERAI-2X2HTCR v in the function list.
()|l 1.581 20!} QUIT! “Ye@-1.558 '
— e
Y y=
ez

sMgs

[zooM! [ 6] :ZStandard [ Graph the functions using the standard graphing
e i screen.




2nd | CALCI| 5| sintersect Get the intersect feature.

iyalue
szerg
Iminimum
3 maximum

d T

P N | S
‘4 P ENTER!

[
; i

irtersect
Uy | Fremm— Fny
: il | : s _
4 or ¥ ENTER, Foorer ] Place the cursor at a point on the first graph near
] i the point of intersection and press | ENTER B
€ N ﬁ - Place the cursor at a point on the second graph near
Sy or -J [EN2ER i} the intersection point and press | ENTER L
Gl&S5 T i
= 2. M th d enter for th .
fi=z7sseses feass | Movethe cursor and pr‘ess nter for the guess
The intersection point is (2.67, -1.58). Hence the
' desired value forx is approximately 2.67.
: .
Intersectioh

<
IB-ZE?GS?B& Yz -1.58

Method 6 Use the Solver feature of the calculator

Keystrokes Screen Display Explanation
[ Floti Flotz Flots Write the function as
wY BRI ZRE RO R 3 9
-g-C71.58) 22 ?i\fx - 8-(-1.58),
\$3= ) Enter this as Y1 in the function list.
~y=
nYe=
5=

' MATH, E Solver... Get the EQUATION SOLVER. Recall Yl_f_rom

the function list.

Faf

ey

Mirg
Cerivc
(

| VARS:{®|i 1 :Function Eqn: B=t1

I hh oy
=
i
S
Ea

M
O3
s ot
<3
m
3

Continue with the Solver function. Type 2 as the
Fuess.

1=
e E—p h=2u
| ENTER || ENTER|: 2| bound=<-1g99,1...

{SOLVE| is above the | ENTER| key.

1=K
[ALPHA. SOLVE! - I>é=2. 67B8734433.. _
; i oynd={-199: 1..
— L—A : e left-ri=g- Hence the desired value forx is approximately
2.67.

11



There are several ways to get a closer look at the intercept:
1. Change the | WINDOW! dimensions.

QW

Set the Zoom Factors and zoom in.

Use 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.

Met_l;od 1 Change the 'WINDOW ' dimensions.
This method is described in Section 8 Example 1 Method 1 of this document.

Methgd 2 Set the Zoom Factors and zoom in.
This method is described in Section 8§ Example 1 Method 2 of this document.

Method 3 Use the Zoom Box feature of the calculator.
This method is described in Section 8 Example 1 Method 3 of this document.

Method 4 Use the Zero feature of the calculator.

Keystrokes Screen Display Explanation
| ZOOM| 6 :ZStandard Graph the function.

!an'%CALC}E:zero

T b i
1. or P | ENTER!
A R S —

i orﬂ .ENTER;

TMminimum
P Max1mum
tintarsect
fdasdx

TS {xidx

Fearz-znzetim-8

JLeft Bound™
Hze 6531845 [Y=-2.795952

F1
N2z 2043238 1¥s0

Method 5 Use the Intersect feature of the calculator.
This method is described in Section 8 Example 1 Method 4 of this document

Method 6 Use the Solver feature of the calculator
This method is described in Section 8 Example 1 Method 5 of this document.

12

Get the zero feature.

Place the cursor at a point on the graph to the left
. | R —
of the x intercept and press | ENTER .

Place the cursor at a point on the graph to the right
of the x intercept and press | ENTER|.

Place the cursor near the point of intersection for
the guess. Press | ENTER| to get the x intercept.

The x intercept is 2.80.



9 Determining the WINDOW Dimensions and Scale Marks

There are several ways to determine the limits of the x andy 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 i WINDOW .

2. FEwvaluate 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)

WINDOW: is [-30, 30] for ant axis then a good scale value is 0 . °f 3.
3

Example 1 Graph the function f(r)= 262 + Vx - 32.

Solution:

Method 1 Use the defauit setting and zocm out.

Keystrokes Screen Display Explanarion
y= . CLEAR! ‘2—‘ X.T,0 ﬂl H 1 Nothing is seen on the graph screen because no
— - part of this curve is in this | WINDOW/.

20+ [maTwl[4] ¥

X T80y - 32/ zooM!
| XT07 ) =)132) j

' 6.:ZStandard

1 Method 2 in this document.
Then press | ZOOM! Q and use the arrow keys to
| SO S|

\ / 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 £lashing + which looks like a

V... ENTER| . single point flashing when the + is placed at (0,

9). o
Zooming out shows a parabolic shaped curve.

\ / Set the zoom factors to 4. See Section 8 Example-

| ZOOM || 31:Zoom Out

Method 2 Evaluate the function for several values of x. (See Sectior 5 on how 1o evaluate a function at given
values of x.) '

X f(x) .
=20 453 \
-10 -14.2
0 -32.0 \_/
10 9.8
20 30.7

Analyzing this table indicates that a good | WINDOW | to start with is {~20,20]2 by [-50,50]5. Note the scale is

chosen so that about 20 scale marks will be displayed along each of the axes. The scale is chosen as 2 for the x axis

20-(=20) _ 50-(=50) _ ¢

SINce 20 20

2 and 5 for the y axis since

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 V10 (or about 3 units increase) in x.
10x(unit increase inx) 10x3
. = =15
(first term increase) 2

A first choice for the x axis limits can be found using:

13



A first choice for the scale on the x axis (havirig about 20 marks on the axis) can be found using \f(Xmax-

Xmin,20) = 13 '7615 = 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 x(constant term}.
The scale for the y axis can be fourd using Ymax-Ymin :
& 20 M >/
2-(-32
= 3"—2%;:}- = 3.2 (round to 4). So a first choice for the y axis \ /
limits could be [-32,3214. Hence a goed first setting for the
WINDOW is [-15,15]2 by {-32,32]4. [-15, 15]2 by [-32, 3214
A good choice for the scale is so that about 20 marks appear along the axis.
.. Xmax-Xmin _ . .
This is T3 (rounded up to the next integer) for the x axis and
I“@éxz—-om {rounded up to the next integer) for the y axis.

10 Piecewise-Defined Functions
There are two methods to graph piecewise-detined functions:
1. Graph each piece of the function separately as an entire function on the same coordinaie 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 an inequality statement foilowing the expression
which wili set the WINDOW of values on x for which the function should be graphed. Then graph all pieces
on the same coordinate axes.

x4+l x <1
Example | Graph fix) ={

-5 x =1
Solution:
Method 1
Screen Dispiay Explanation
Ca :}ctélggitz : Fioks Store the functions. Graph.
. ANA + P i i
N Both functions will be displayed.
Y= Use trace and zoom to find the
e | TP _ wra= point on the graphs where x=1.
| CLEAR||3] X,T,0n Ny When drawing this curve on
g T :::: o= paper, place an open circle on as
\= [5,|ZOOM; 6 ZStandard L ’

the piece of the graph including
x=1L

the endpoint of the piece of the
R graph not including x=1 and a
closed circle as the endpoint of

14



Method 2

Kevsmokes _ Screen Display Explanation
Y= CLEAR (|XT,8n: Al Plotl Plotz Plots The iogical statement x<1 will
L_:;__,,_LX’ o S"‘f'*'a‘:}‘: 2+12/CR<1} givea t when the value of x is
ia. RS WISy o1 y| less than: 1 and a 0 when the
—— value of x is greater than or equal
(X T80 2nd :?",35 to 1. Hence the first part of the
L= 4= e

\YE= function is divided by 1 when

e i
'TEST}{S|:< 1)

———— A —————
x<1and O when x=1. The
. function will not graph when it is
_ divided by 0. Similarly for the
.
P

logical statement x=1 for the
second part of the function. The

— —— —

'l E L 1 and O are not shown on the
? . T y screen but are used by the
= == calculator when graphing the
' ZOOM!! 6 :ZStandard functions.

11 Solving Equations ir One Variable
There are three methods for approximating the solution of an equation:

e

1. Write the equation as an expression equal to zero. Graph y=(the expression). Find thex intercepts. These
x values are the solution to the equation. This can be done using | TRACE: and [ZOOM{ or using the

Solver from the MATH: menu. See Section 8 of this document.
Graph y =(left side of the equation) and y=(right side of the equation) cn the same coordinate axes. Thex .
coordinate of the points of intersection are the solutions to the equation. This can be done using TRACE

and ZOOM | or using intersect from the | CALC! menu.

[

2(x+3)

- .

2

3¢

Examplei Solve N 3=

Solution:

Method ! Using TRACE and ZOOM
2

3x 2(x+3 3 2(x+3
Write the equation as (i}.‘,"“ - 5)- (—(x—;fi)) =(. Graph y = (% - 5)— (-@3;3}) Now we want to find the x

value where the graph crosses thex axis. This is the x intercept.

Keystrokes Screen Display Explanation
; nie ~Fietl Ptz Fistz ]| Store the expression
] S BCIRN2/2-50-C) as Y1
\2\15‘?:3 2732 Use trace and zoom to
Y= find the x intercepts. They are:
23:2 x~—1.95 and x=2.39. Hence,
\WE= the solutions are: x =-1.95 and

|+, 31)i ZOOM||6|:ZStandard
: A typical zoom box is shown on
\\ the graph at the left. (See
‘ Section 8 Method 3 of this
lszz.azarzay Jvz=-serzus | document)

15



Methed 1 Using Solver
Keystrokes

MATH‘ o]

[ALPHA||SOLVE|

Screen Display

ans A= IK 2, 2-32
~(2CRE50 SR

e - =
®=2
holnd={-1e3%: 1.

_—u—-—-

= X2 . 39386892@6
bound=L-1e59, 1.
P left-ri=0

Method 2 Using TRACE and ZOOM

2
Graphy=3%—5 and

intersection.

Keystrokes

Method 2 Using Intersect
2

Graphy-%—s and y

intersection.

Screen Display

Flotl Flatz Plots
W EIRM 225
N2 BZCRTIS3
MEL

N y=

~VE=

“NE=

~Yrs

IH=3.51F021X1.53S‘I335

16

Explanation

The keystrokes given require the
function to be entered in the
Solver command. You could
store the left and right side of the
equation as Y1 and Y2 and put
Y1-Y2 as the function in the
Solver command.

Enter 2 as the initial guess.

The approximate solutions to this
equation are —1.95 and 2.39,
rounded o two decimal places.

2{x+3 . . e
y= 2x+3) on the same coordinate axes and find the x coordinate of their points of

FExplanarion

Store the two functions.

Find the points of intersection using trace and

ZQom.

Use trace and zoom to find the x values: x=-1.95

andx~2.39.

A typical zoom box is shown on the graph at the

left.

Z{x+3 . . s
= %‘1 on the same coordinate axes and find thex coordinate of their points of



Screen Display Explanation
XT.0n "~ Plotl Flokz Flot3 Store the two functions and graph using the

S BIRM2A2-5 tandard wi i ions.

NS stan window dimensions
it : \33:

! Tl RAT o ~Yu=

|CLEAR! 2| (1 X,T,02 + We=

! HIEIASE Lt e=

S0 NiE
Zaomilel
| ZOOM|| 6|:ZStandard

Y

jis3. 647084 V=1 3354B3D

inxi%iCALCi@:miemect Select intersect from the | CALC| menu.

Select the first curve. Lock in the upper right

| ENTER, ;
4—_—; l corner for the function number.
 ENTER|| ENTER; intersect

o Scilect the second curve.
P iF{xaax

> BH ENTER | Z22REN0T | Move the cursor so it is near the intersection point
e L and press | ENTER .

Glks5?

IH=2.3H0‘|255 ¥=3.5602837

] E ] The approximate solution is 2.39.
Use intersect again to find the other solution of
A -1.95.

& C
23930609 {Y=3.5350125

Hence the approximate solutions to this equation are -1.95 and 2.39.

12 Solving Inequalities in Ope 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 thex
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 | TRACE| and | ZOOM! or using the | SOLVER | from the | MATH

menu.
2. Graph y=(left side of the inequality) arid y=(right side of the inequality) on the same coordinate axcs. Thex

coordinate of the points of intersection are the solutions to the equation. Identify which side of the x valuc
satisfics the inequality by observing the graphs of the two functions.

The points of intersection can be found using 'TRACE | and (ZOOM@ or using intersect from the | CALC|

menu. -
2
: . 2

Example 1 Approximate the solution to %)C— -5s 1(%@) Use two decimal place accuracy.

Solution:

Method1l

3x 20043 3 2043
Write the equationas [ —— - 5 - 2et3) =<0. Graph y = x 5~ 20t3) and find the x intercepis.
4 2 3 P 2 3 P

This was done in Section 10 Example 1 Methed 1.

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.

17



2
2
Method2 Graphy = 3% -5 and y = 1@3—61 on the same coordinate axes and find the x coordinate of their points

of intersection. See Section 10 Exampie 1 Method 2. The x coordinate of the points of intersections are ~1.95 and
2.39. We sec that the parabola is below the x line for -1.95 = x = 2.39. Hence the inequality is satisfied for
-1.955x<2.39,

To test this inequality, choose -2 as a test value. Evaluating the original inequality using the calculator yields a 0
which means the inequality is not true for this value of x. (See Section D-6 of this document.) Repeat the testing
using 0 and 3. We see that the inequality is true for x=0and not true for x=3. Hence the inequality is satisfied for
-1.95<x=<2.39.

13_Storing am Expression That Will 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 this expression for A=3, B=2.58, and C=+3 .

Solution:
Kevystrokes Screen Display Explanation
Y=.¥ ¥ ¥iICLEAR Plotl Plot2 Plet3 Choose Y4 using the arrow keys. (Any of Y1, Y2,
s I—-l o ~Y1= Y3, ... could be used.) Store the expression.
Dt o s ol alal[ T Y=
ALPHA | Bp: Mi2i =114 3=
AL RAN B s T ~
| ALPHA || A x |ALPHA{| C| ‘:33; Use the left arrow repeatedly until the cursor is over
'« ...| 4| ENTER| Bws= 1 the=sign Press [ENTER]. The highlighting
l"—_— —— ' \f}"“_" Flotz Flotz- wilt disappear from the = sign. Now you can still
(2nd | QUIT| RV evaluate the expression by recalling it, but it wiil

nYy= not graph.

Yy =R 2=dkC

~Ng=

Ny E=

~Vr=
fm Ty | ra | Al T Store the value of the variabies,
3 sTO»[ALPHA|| A ENTER: 3
h T L. . Y
1258 STO». I b 2.5

. (328
1.732858808
Recall the function from the function list. The
value of the expression is -14.128 rounded to three

i i decimal places.
XARS /|» | 1,Function...
|4.:Y4 | ENTER,

14 Permutations _and Combinations

12
Example 1 Find (A) Pyg;3 and (B) Cpz 401 ( i )

Solution (A):

!
The quantity can be found by using the definition l,?; of the buili-in function nPr.

18



rand
NP
7
!

Cr~

tranglntd
f randbormd
irandBing

nrr

|2 :mPr | 3|| ENTER|

Screen Display

Explanation

Enter the first number.
Get the math menu and choose PRE using the
arrow keys.

Choose nPr and press E ENTERi .

728

Enier 3 and press |ENTER .

Solution (B):

The quantity can be found by using the definition 4%,
Keystmkes Screen Displ,

i ]_7

1—@ i

| MATH||»||» »|

3:nCr | 4!/ ENTER]

or using the built-in function aCr.
" Explanation

Enter the first number.
Get the math menu and choose PRB using the
arrow keys.

Choose nCr and press | ENTER . 7

493

Enter 4 and press | ENTER .

15 Matrices (Note the TI-83 does not need the 2nd key pressed before pressing | MATRX .

Example 1 Given the matrices

1 -2 21 5 1
A=13 0 B=13 2 -1 C=| -5
5 -8 a 8 -3 10
Find (A) -3BC @®) B © AT (D) detB
Solution (A): _
Keysmrokes Screen Display Explanation

|1.4A]
[y [—‘
31 ENTER|| 2] ENTER

[Al
(81
[cl
[0l
[E]
[F]
(Gl

i

Enter the matrix mode.
Choose EDIT using the arrow keys.

Choose the A matrix.
Enter the dimensions of the matrix.

19



1} ENTER|[(-)]| 2] [ENTER

Ehs’fENTEREEEN'IERi

LS_}ENTER ()

wzm MATRX > [» ete.

AL AT T

{20d| [ QUIT}| CLEAR*

'-(T 3] /200 [MATRX 2]
| 2nd]| MATRX] [?I 1<

Solution (B):
" Keystrokes

ENTER i

Screen Display

2nd|: MATRX | 2/ {B]
'x-1 ENTER|

Selution (C):
Keystrokes

| Enter the matrix elements.

Return to the matrix menu and repeat the
procedure to enter matrix B and C.

Return to the home screen to do calculations.
Operations are entered as usual except use the
matrix symbols from the MATRX NAMES
menu.

Explanation

Screen Display

[and | MATRX | 1 A]
2nd [MATRX |»[2/:T
|ENTER|

20

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

FExplanation

Get the matrix from the NAMES menau.

Choose the transpose from the MATRX MATH
menu.



Solution (D):

Keystrokes
i N
i 2nd] | MATRX ! » 1 1 xdey(

Example 2 Find the reduced form of matrix [

Solution:

Screen Display ) Explanation

2 1 5
3 2 -1
0 8

There are two methods that can be used:
1. Use the row operations individually.
2. Use rreff from the MATRX MATH menu.

Method 1 Using row operations
Keystrokes

| 2nd| MATRX[» >

i

|14A]

1

2 ENTER|| 1]/ ENTER
2 1] |

5||ENTER!{1  ENTER
'ENTER 2 |

Screen Displ

3 10

Choose the determinant option from the matrix
menu.

}.

Explanation

| il Rt
e PRSTESY

21

Enter the matrix mode and choose EDIT using the
arrow keys. If there are numbers after the matrix
name, this means that there are numbers already
stored in the matrix. This does not matter.
Continue as directed below.

Choose the A matrix.
Store the dimensions of the matrix.
Enier the elements row by row.

e

When all elements are entered, press | 2nd || QUIT|

to get the Home Screen.
Display the matrix from the MATRX menu.



i MATRXJ\::}IALPI‘LAU *I"'GU(.5, IHI-12 Mllh.lp].y row 1 of matrix A
ind : — Ll l % -25 2_15 - g} by .5. Another way to say this that might help to
'E *row( Lﬁ 8 & -3 1811} remember the order of entries within the
= oA parentheses is to think:
L 2nd : MATRX | 1(-[A] .5 times matrix A row 1.
RN
L, 1) ENTER, Store the result in matrix A location. It is a good
1 i1 v £o3 | idea to store the answer. You can always operate
|STO» | 20| MATRX | 1 {A] (il :5 2.5 .51 e 20l ANS|
——— (3 37 <17 5 on the latest answer using | 2nd} ANS).
{ENTER b [@ag -3 1811
>ad MATRX| > i ALPHA | POt e o 1HT - 1- %] However, if you make a mistake and the new
; i — :14 - % (1 .5 2.5 .5 matrix is not stored, you will need to start over
Frow([ )31, [g 15 375 .| from the beginning,
' ond. MATRX ? [A] F’ Multiply -3 times matrix A row 1 to add to row 2.
i Pt | Rl 3 A
1], 12]))I[ENTER]
; gl Hal. s+ EH] Store the result as matrix A.
'sTOw || 20 [ MATRX 1] 4A] 82,5 s . s
'ENTER! e -3 18 .
Fmq o] ! P OWC 22 1H] - 20 2 times matrix A row 2.
Sy el SRR 8
Eirrrow(|2]],'|2d)|MATRX, } @ & -3 1811
e Sl | pvap—
'1:(a]},}12]) [ENTER]
| Hondll Frns=10] Store the result as matrix A.
LEiTOri:zmi;!MATRXl (11735 2,5 :5)
'1::{A]{ENTER! LBs -5 10 11
1 0 0 -2.428..
Continue using row operations to arrive at the reduced formof { 0 1 0 1.571... }
0 0 1 .857..

To swap rows of a matrix use ALPHA'@ :rowSwap( from the | MATRXE] menu.
To swap rows 2 and 3 in matrix [A] use rowSwap{{A},2,3).
Iy

To add one row 10 another use | ALPHA ll_l_)_: row+( from the w‘ MATRX E menu.

Method 2 Using rref( from the MATRX MATH menu
Enter the elements in the matrix as done in Method 1.

Keystrokes Screen Display Explanation
2nd E MA'I‘RX‘ E l ALPHA 'r'[‘r*e Enter the matrix mode and chocse MATH using the

— ‘ [l arrow keys. Select the rref( command and recall
| B! ref( 2nd || MATRX (9 -

mairix A.
[1:{A] )I|ENTER

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
colum.

22



Hence if a system of equations is

2 =

2, 4 X, + SxS 1
Iy — - -

3x1 + 2x, Xy 5
8.7:2 - 3):3 = 10

with augmenied coefficient matrix
21 5 1
l: 3 2 -1 -5 }

g 8 -3 10
the solution, rounded to two decimal places, of the system of equations is
X, = -2.43
Xy = 1.57
Xy = .86
16 Graphing an Ineguality
To graph an inequality:

 Change the inequality sign to an equals sigr1.
* Solve the equation fory.
« Enter this expression in the function list on the calculator. This is the boundary curve.

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

+ Graph the boundary curve using the lower shade option on the calculator to get a shaded graf;h.

Exampic 1 Graph3x + 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) s 12, which is a true statement. Hence the point (0, 0) is in the solution set of the inequality.

Screen Displa
Floti Fletz Flots

Kj)istrokes -

 Explanation
Clear any existing graphs. Turn all plots off.

s Graph 3x+4y=12 by first writing it as
= y=(12-3x)/4.

Determine the half-plane by choosing the point

(0, 0y and substituting into the inequality by hand using
paper and pencil. 3-0+4-0<12 is a true statement. The
inequality is true for this point. Hence, we want the lower
half-plane.

Use the left arrow to move the cursor to the graph style icon.
Press enter repeatedly until the lower half is shaded. Graph.

LI}

[ NS S

[ENTER |ENTER
ENTER|
| ZOOM; @ :ZStandard

%Ui”llmm|||llll|:s§u,..._

3
E :
i




17 Scieptific_Notation. Significant Digits, apd Fixed Number of Decimal Places
Example 1 Calculate (‘8.513x10_3)(1.58235 xlOz}. Enter numbers in scientific notation.

Solution:

Keystrokes Screen Display Explanation

r i TN Enter the first number.
(=} !8.5132nd| EE: (=)|13) * - BE8513
I il St ekl . S8255 5 The number displayed is not in scxennﬁc

i ENTER | -1.347854555| notation. (It is not necessary to press | ENTER| | ENTER|
—]; 15823 5”2 ndi ce @ at this point. This is done here 1o show how

the numbers are displayed on the screen.)
Multiply by the second number.

\
ENTER 1

Example 2 Set the scientific notation to six significant digits and calculate (351.892)(5.328}.5x10'8).
Solution:

Keysmrokes Screen Daselav FExplanation
[t i Select Sci using the arrow keys and press

| MODE||»| ENTER|
s Bl

Ialithl] 1l Select 5 decimal places using the arrow keys
ENTER| and press | ENTER . Five decimal places will
il press DN IeR, P

2 I PR give six significant digits in scientific mode.
ngi |Qurt t Return to the Home Screen.

1351892 %' 5.32815] __| Enter the numbers.
— e 1.87493E 3] Note the result is displayed in scientific
12nd |EE | (-)|{8; ENTER; notation with six significant digits.

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:

Kevystrokes Screen Display Explanation

SN T & Choose normal notation with 2 fixed decimal

| MODE | ENTER, ¥/ {»;i® || 5545.32| poinss. |

1 ENTER \an QUIT’ Return to the Home Screen.

| 53218 | x i 05’)1I x|2] |ENTER| Only two decimal places are shown in the
— ‘ answer. The interest is $5545.32.

Change the number of decimal places back to Float.

One-S e_Statistics

Example 1 Given the following data find:

(A) The sampie mean.

(B) The sampie standard deviation .

(C) The first quartile.

(D) An histogram with first class beginning at 0 and width 4.

(E) Repeat Parts A and B after deleting the data value 92 from the list.

How did eliminating this outlier effect the mean and standard deviation?

(F} Use the sample statistics found in Part (E). Calculate the z value of an x score of 60.
26 22 22 15 92 55 48 76 43 60 42
41 59 24 18 40 45 54 41 57 63

Use one decimal place in answers.
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Solutioi(A), (B} ard (C}:
ISTAT :1_}<ClrList>

'STAT | <Edit>

26 ENTER) 22| ENTER
Etc.

2nd- QUIT!

] LT [7

| STAT ‘P <CALC> | <l-Var Stats>
'2nd L1} ENTER!

L

Solution (D):

1 Hn il i
| WINDOW, | 0| ENTER
100 ENTER; 4 | ENTER,

E@E<CirDraw>%
(2nd STATPLOT! 1 <Plotl...OFF>

¥ <Typer> EE< i_ > ENTER

¥ <Xlist:>| ENTER|

Soluzioi (E):

'STAT | <CALC>! 1 <1-Var Stats>

.2nd Li  ENTER

Example 2 Given the ungrouped frequency data, shown at the right: (A} Find the mean.

(B) Find the sample standard deviation.

Solution {(4) & (B):

|

| STAT " 4| <ClrList>

T T s
i2ndi LLj;, {2nd;; L2
| ENTER

I STAT 1! <Edit>

2.4 ENTER|'3.5 ENTER
Eic.

Clear the list named L1.

Get the data entry menu.

Enter the dafa in the {1 list. Enter all data. There are 21 values.
If you make 2 mistake, use the arrow keys fo highlight the number and type it in
again.

To remove a data value, use the arrow keys to highlight number and press | DEL:.

Exit the data entry screen.

Get the statistics menu again. Press q[ to get the one variable statistics. Since
g [t ] &

each piece of data was entered individually, we need only to fist 1.1 after I-Var
Stats. The calculator will use 1 as the frequency for each number in the L1 list.
The mean is 44.90 and the sample standard deviation is 19.28. The first quartile
is 25.

The smallest value is 15 so let xMin=0.

The greatest value is 92. Let us set Xmax=100. Let Xscl=4 since this is the
class width. Let Ymin=-5 to get some room below the histogram. We do not
know the frequencies yet so let Ymax=5 for a first try.  Let yScl=1.

Clear all functions on the function Hst.
Clear all drawings from the display.

Select Plotl. Set Plotl to ON. Select Type as Histogram.
Select Xfist as L1 and Freq as 1. Graph the histogram.

L0 T

Get the data list and arrow down to the 92. Press

“DEL.

Get the statistics menu and the one variabie sample
statistics. The mean is now 42.6 and the sample
standard deviation is 17.0. Notice how much
influence an outlier has!

(C) Draw a boxplot. 24 | 4
3.5 6
4.9 8
5.3 5
6.8 2

' Clear the lists named L1 and 1.2.

Get the data eniry menu.

Enter the data in the L1 list. Enter all data.
If you make a mistake, use the arrow keys to highlight the number and type it in
again.

To remove a data value, use the arrow keys to highlight number and press ‘DEL| .
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{» 4. ENTER;: 6 ENTER
Eic. N
| 2nd’: QUIT!

STAT | » <CALC>| 1 <i-Var Stats>

: o H ! !
2nd L1, {2nd] L2/ | ENTER,

Solution (C):
"WINDOW! | ENTER||0|{ ENTER|
|10 ENTER|[1, FNTER]

T o T,

Y= CLEAR! ..
| S |

'2nd! DRAW | | <ClrDraw> | ENTER,
"2nd |STAT PLOT![ | <Plotl...OFF>

| ENTER|
¥ <Typer>
> > > b H[ENTRR

‘v <Xlist:> 2nd £

. ¥ an‘:ﬁL—Z;

"GRAPH!

19 Two-Variable Statistics

Enter the frequencies in the L2 list.

Exit the data entry screen.

Get the statistics menu again. Press LL to get the one variable statistics. The

calculator will use the L1 fist for the values of x and the 12 as the frequency for
each number in the L1 list. The mean is 4.40 and the sample standard deviation
is 1.27, rounded to two decimal places.

The smallest value is 2.4 so let Xmin=0.
The greatest value is 6.8 so let Xmax=10. Let Xsci=1. Let Ymin=-1 to get scme
room below the graph. Let Ymax=4 and Ysci=1l. Leave Xres at 1.

Clear all functions on the function list.
Clear all drawings from the display.

Select Plotl

Set Plotl to ON.
Select Type as Boxplot. Select Xlist as L1 and Freq as L2,
Graph the boxplot.

—{ T

Example | Given the following bivariate data: (A) Find the correlation coefficient and the equation of the least squares
line. (B) Graph the scatter plot. (C) Graph the least squares line and the scatter plot on the same graph. (D) Sori the data
on x and join the points using siraight line segments. {E) Repeat (A) and (C) for the regression modela of LnReg, ExpReg,
and PwrReg. (F) Predict the v value for the x = 15 using the exponential regression model. Use two decimal places.

X 4 7 9

29 15 22

y 5 4 8

i5 8 18

Salution (A):
'STAT! 4 <ClrList> {2nd’ L1}, |

vl

'2nd’ L2| ENTER!

|STAT | 1]<Edit>

'ENTER|[ 15[ ENTER|[8| ENTER; | 18} ENTER, in L1.

Clear list L! and list L.2.

Get the lists.

Enter the data in list L1.

Move to list L2. Enter the data in list L2.
The data forv in L2 must correspond pairwise to the data for x

STAT![#] <CALCS[ 8 <LinReg(asbx)>

EYETIR !(—!| ]
‘2nd  L11,: 2nd;| L2|/ ENTER
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Arrow down to DiagnosticsOn
i . . -
Press | ENTER| twice to turn the diagnostics on so the
~ correlation coefficient will be displayed.

The equation of the line isy = 2.25+.52x.
The linear corrclation coefficient is r=.89.

Set the graph WINDOW. Observe the data to
determine the WINDOW values. Set the y value
lower than needed so if you trace, the coordinates
at the bottom of the screen do nrot cover up the
graph.

Clear all functions on the function list.

fz_;;| DRAW | 3 <«CitDraw> | ENTER| Clear all drawings from the display.

2nd|| STAT PLOT|

=
4 <PloisOff> | ENTER| ©
‘2ndi STAT PLOTii ENTER 3
v TR Y E . .
ENTER E " .
2nd |L2] ENTER] GRAPH

Solurwu (C)

Y= CLE.AR VARSI Clear or deselect any existing functions in the fist. Clear Y1.

‘ 1:<RﬂgEQ> The least squares line equation will be put into the function Hst sc you can
— graph it.

:2nd| STAT PLOT!
4 <PlotsOff> ENTER,

Set up the calculator to get the scatier plot with the line.

2nd | STAT PLOT | ENTER
"ENTER! V! ENTER| V.
2;1(1 !E‘BQTER‘
?anigiﬂxrrERa

| GRAPH|

S S T T TRV TR N N T T N S T G |
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Selution (D):
[ — ¥
'Y= CLEAR: or | Y= «4i:ENIER.

T =
i

STAT 2/[20d L1 [20d [12]])]
|ENTER|

STAT !
7nd PLOT 1<Plot 1> ENTER

ENTER:

v > ENTER | ¥! (20| L1 | ENTER|

2nd’ L2|
' GRAPH!

Solution (E):

g [ Lmp—
S'D&T '1*9= ENTER |

Y= CLEAR]

1 <RegEQ>

29 <RegEQ>

E <RegEQ>

“CLEAR|| vars|[5][» ] I_J<EQ>_

Clear the functions from the list or deselect them sc they won't graph.

Sort the data on the x variable. The list L1 will be sorted in ascending
order. The fist 1.2 wiil sort along with L1 as pairs.

Set the calculator to draw line segments joining the poinis.

This will join the points together with siraight line segments in the order
thev appear in the data list. This is why we sorted the data on x first.

FIE SO S0 TOPAE T B T A R R T S T B |

LnReg
=—6.299078393
b=6.518485269
r=.864674706%

The regression equation is
y = -6.30+6.52 o x.

[ S W T TR U TR SRS WU HUY VOO PN TR S

ExpReg
a=3.820867645
b=1.45629705
£=.8933839%691

. : LA -
The regression equation isy = 3.82x1.05%.

ANBEREEREE RN SEE S ERE |

a=1.497533687
b=.7029292511
r=.8863007345

The regression equation is ¥ =1.50xx70

TITTTTTTT T YT T RIAITTY

I SO T T S S T T S T T S T W |
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Solution (F): .
e Calculate the exponential regression equation

—n ' Store the value of 15 as x.
15 STO» X T.8.n | ENTER Recall the equation for the exponential model that you just

: — _— —s calculated and evaluate it.

‘VARS -5 <Statistics> » P <E(Q> ENTER. The predictedy value for x = 15 is 8.69 to two decimal places.

20 _The Normal Probabilitv_Distribution

Example 1 Display the normal distribution with u = 35 and o = 2.

Solution:
Keysmrokes Screen Display Explanation
Set the WINDOW dimensions to First set the viewing screen parameters.

(28, 42]2 by [0, .25.L.

' ¥='CLEAR!i2nd DISTR Put the normal distribution function into
—_ -~ 7—~—~—  Yl=normalpdf(X,35,2 the Y= list by getting the normal pdf from

T | I :
| ENTER:! X,T,8,n;;, 35,2 ) the DISTR menu. Graph.
)/ ENTER!|GRAPH

Exampic 2 (A) Find the probability P(30.2 < x < 36.8) for the normal distribution with p =35 and o = 2.
(B) If x is the weight distribution among a population of men is normally distributed with a mean of 180 pounds
and a standard deviation of 3.5 pounds, what weight is exceeded by only 6% of the men {the 94th percentile)?

Solution (A):

Keystrokes Screen Display Explanarion

7nd  DISTR: nermalcd£(30.2,3 Get the normal cumuiative density function
— 6.8,35,2) from the DISTR menu and enter the values.
2 mormaledi( .8077423796

302 368

iy

Solution (B):

Keystrokes Screen Display Fxplanation

ond DISTR. invNorm{ .94, 180, Get the inverse normal cumulative density

T ey e 3.5} function from the DISTR menu and enter
invNorm( {94 1, 180 ‘85.4417076 the values.

Exampie 3 Display the normal distribution with = 35 and o = 2 shaded between 30.2 and 36.8.
Solution:

Keystrokes Screen Display Explanation

Set the WINDOW dimensions to ' First set the viewing screen parameters.
[28, 42]2 by [-.06, 25].1.

| Y= CLEAR

T Tl . — ‘ The ShadeNorm command will display the
~i2nd; DISTR,/®:;30.2, 368 shadeNorm(30.2,,3 distribution and find the area.
I TENTER 6§.8,35,2)"
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