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Introduction 
The HP 39G/40G is an algebraic-enu-y graphing calculator with advanced fea tures 
for: 

• easy retrieval of previous answers aJ1d entlies 

• displaying algebraic expressions in standard textbook format 

• generating tables 

• displaying two graphs o r a graph and a table on a split-screen 

• working with ftmctions, parametIic and polru' equalions 

• working widl sequences (including ree w'sion) 

• solving equations 

• computing statistics 

• testing hypotheses 

• calculating confidence inte lvals based on sample data 

• symbolic algebra and tools for calculus 

• operating with vectors, matlices, lists, and complex numbers 

• drawing and 3.1motating diagrams 

• saving and sharing settings and equations 

• programming. 

This guide is intended to give you an overview of the basic featw'es of the HP 39GI 
40G 

Conventions 
The following conventions are used in this guide to represent the keys th at you 
press and the menu options that you choose to pe rfOlll1 the descIibed operations. 

• Keys are represented as follows: 
ffiB) . 1 cos I. 1 HOME I. etc. 

• Shift keys, that is the key combinations that require you to press the I SHIFT I 
key firs t, are represented as follows: 
I SHIFT ICLEAR . ISHIFT IMODES. I SHIFT IACOS. etc. 

• NlU11bers and letters are represented nOlll1ally, as follows: 
5.7. A. B. etc. 

• Menu options, that is, the options you select by pressing the menu keys at the 
top of the keypad, are represented as follows: 
!iIllD. ~, rnl. 

• Input fonTI fields and choose list items are represented as follows: 
Function. Polar. Parametric. 
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• Yow' entries as they appear on the command line or withi.n input fonns ro'e 
represented as fo llows: 
2* X2- 3X+5 

• The arrow keys are represented as follows: 

(jf" A pointing hand appears to bring your attention to warnings, suggestions, 
helpful hints, shortcuts, or other important notes, 
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1. Basic Information 

Hard cover 
The cover of the HP 39G/40G slides off the front of the calculator and can be slid 
onto the bac k. 

IONI key 
The ION I key (lower left comer of the keyboard): 

• twns on the calculator 

• cancels operations 

If you leave your calculator on for a few minutes without pressing any keys, it will 
automatically tunl off to save battery power. When you press ION I again, the 
screen reappears just as you left it. TIle memOly of the calculator is maintained 
when the calculator is off. 

Contrast control 
To lighten or dru"ken the screen to yow' preference, press and hold down ION I 
while pressing c::J or 0 . respectively. 

BaHeries 
The HP 39G/40G takes three AAA battelies, which are located in the lower 
compaltment in the back of the calculator. You should get several months" use 
out of a set of battelies. Even when you take the battelies out, the calculator's 
memory is maintained for a few minutes, giving you the 0ppOitunity to change the 
hattedes without loss of stored infollllation. 

Ports 
You will fmd 2 POtts on the top edge of the HP 39G/40G: 

• a lO-pill selial port for cOlUlecting to another calculator or a datalogger 

• an infrared POlt for cOlUlecting to another calculator or printer. 

The infrared POlt can be used only on the HP 39G. 
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Shift key 

Menu key ---~c::::::J[~c:::J 
labels \ ~ 

Menukeys-O 000 0 0 I 
I - - - ~~ 88~ 

Aplet control -0::: - ____ ~ ® I Arrow 
keys 8 ~ ~ keys 

W 
~~@ ~[';J 
~r;j6~~ 
r ';c-!, _ ' OJ"'' , 
G7ll2:J0 1 r+' 
~ ~, ') \--'->l 
LJ~000 
~- 'I 0 ) 'w Alpha key -~ m ::D 0 -

I ' - "h' 
Shih key - EJ m CD L!.J GJ 

~ [7J d @ ~ - Enter key 
~ (! .. 

Direc tly above the ION I key is the I SHIFT I key. Press I SHIfT I fU1ct another key [Q 

activate the operation or menu indicated by the blue label directly above tllat key. 
When the I SHirT I key has been pressed, a shift symbol c:t is displayed at the top 
left of the screen. 

Alpha key and special characters 
The I ALPHA I key enables you to enter the characters that are displayed below tile 

othe r keys. When the I ALPHA I key has been pressed, a. appears at the top of the 
screen. 

(jF When typing several letters in a row, simply hold I ALPHA I down as you type. 

Lower case letters are obtained by pressing I ALPHA I and t SHIFT I (in either order). 

Greek letters and other special symbols are found in Ule SPEC IAL CHARACTERS 

menu (I SHIFTICffAR..,)). 
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2. HOME 
HOME is the plimary work area for the HP 39G/40G. 

Tour of HOME 

To go to HOME, press 1 HOME I· 

Palts of the display 

{~" ... """l "" History 18 

I.S_/e5!!J!!!!!!!!!!!!!!!!!!!!! I ~ F 

Command 1789 Menu key 
line __ mD_ ,- labels 

Me nu key or soft key labe ls. The labels indicatlllg the CWTen t use of the menu 
keys. W!ll is the label for the first menu key. "Press~" means to press the first 
menu key above the illustration. 

Command line . The line of CtuTen t entry. 

History. In HOME you can see up to four lines of histOIY: tile most recent input 
and output. Older inputs and outputs are retained i.n memOlY, aJld can be 
displayed by pressing [!J a munber of times. 

Title . The name of the ClllTent aplet is displayed in the title bar. 

[![il, m:iE, ~ indicate whetJler Radians, Grads, or Degrees angle mode is set for 
HOME. 

The ~ and 0 symbols indicate whether tilere is more history in tile HOME 
display. 

Annunciators. Amnmciators are symbols that appear above the title bar and give 
you impOltant status infonnation. 

Whenever all hOlU"glass appears in the amnmciator area, the HP 39G/40G is busy 
petfollning a calculation. Press ION I while this amnmciator is on to stop the 
computation. 

The low battery aJUlW1ciator « - )) indicates that your batteIies are getting low. 
(The calculator displays Low Bat tery when you first tUIll it on). You should 
change them within a few days. 
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Entering 
When you type, the characters appear on the command line until you press 
IENTER I· 

Examples: 

To enter 2 into the conunand line: 

2 IENT[R I 
2 

2 
lIECI ____ _ 

To enter 2.5 x 1038 : 

2 0 5 I SHIFT IEt'X 38 I ENTER I 2 . 5E38 
2 . 5E38 

lIECI ____ _ 

Deleting and clearing 
To delete a chal'acter you have entered, press [B or GJ lUltil the cursor is over 
the character you wallt to delete, and press I DEL I. If the cursor is at the end of 
conunand line and you wa.nt to delete the last character, just press [DEL I. 

Press CANCEL ( ION I) while on the command line and the entire line is deleted. 

j SH ln jcLJ.."'AR ( I SHIFTII DEL I) clears all previous inputs and outputs in HOME. 

QF' The eli'sor is always in inselt mode in HOME. In other words, it always 
points to where the next character you type will be inselt ed. 

Retrieving and editing 
I SHIFT IANS inserts the special vmiable Ans in the conunand line. The value of this 
va liable is the last answer you obtained to an operation in HOME. This allows you 
to inmlediately use the result of the previous computation in a new computation 
without having to type it in. 

[n fact, tmtil you press I SHIFT ICLEAR, a history of all your previous entries and 
answers is maintained on HOME. Simply press the ~ key tUltil you have 
highlighted the entry or answer you want, then press 00lfi. This copies the 
highlighted entry or answer into the conunand line. 

To make changes, press the 8J or [B key to position the cw"Sor. Any characters 
you type are to the left of the cUl"Sor. Pressing I DEL I deletes the character 
undemeath the fl ashing cursor. After you have made the changes you want, press 
I ENTER I· 
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Examples: 

Press I SHIFT ICU;'AR and enter the following 
calculations: 

30 2 1ENTERI 

IIlJI SHifT IANS (to reverse the sign of the last 
answer) I ENTER I 

4GJ 81 ENTERI 

-Ans 
.5 

- .5 
mIlI ____ _ 

[8J I SHIFT IAVS (to reverse the sign of the last answer) I ENTlR I 

The fil"st two computations you entered are now out of view, but they are still in 
HOME. Notice the !:! showing in the upper light of your screen. This indicates 
that there are more entries and answers than currently displayed. To display 
earlier entries, press ~ to activate the highlight bar. Now you can move up and 
down HOME pressing the ~ or ~ keys. (A small 0 and ~ appear on screen to 
teU you which directions it is possible to move.) Your calculator will flash an 
exclamation mark~.A. -when you reach tJ1C top or bottom of HOME. 

Showing an expression 
If a previous entry or answer is highlighted, tile mm!l menu key label is displayed. 
Press mIlI!J to display the entlY or answer in standard textbook fOlTIlat. You can 
use it to check to see if you have entered an expression with the meaning that you 
intended. 

Example: 

Suppose we want to evaluate the expression 1/ "";(3"2+4 "2-5). 

I GJ I SHIFT I" ITJ 3 l'2J 2 GJ 4 l'2J 2 0 51IJ 
I ENTER I 

Press ~ twice to highlight tile expression and 
press ~ to display the expression in standard 
textbook format. When you ru·e done looking at the 
typeset version, simply press [lm. 

HOME 

1/ .[(3 ..... 2+4 ..... 2-5 ) 
. 22360679775 

mIlI ____ _ 

_____ u. 
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Storing numbers in variables 

The letters A, B, C, ... , X, Y, Z, and e are reselved as variable names for real 
numbers . To store a number (or other object) w1der a vaJiable name, enter the 
number or expression on the conunand line in HOME, press m!ll, type the name 
of the vaJiable, and press I ENTER I· 

Examples: 

This example stores 3 to the vruiable W. If a 
symbolic expression contains W, then the HP 39GI 
40G w ill substitute the stored value. 

To recall the value, simply type the vaJiable name 
and ente r it. 

I ALPHA I W I ENTER I 

I ALPHA I W ~ 4 IENTE RI 
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3. Modes 
Press I SHIrT IMODES to see the settings that contro l 
how the HP 39G/40G displays the HOME screen to 
you. 

Although the number [onnat setting affec ts only 
I-lOME, th e angle measure setti.ng controls HOME 
and the CUITent apiet. 

Angle measure 
There are three angle meastu'e modes to choose from: 

Degrees 

Radians 

Grads 

There are 360 degrees in a full circle. 

There are 2rr radians in a full circle. 

There are 400 grads in a full circle. 

Setting the angle measure 

The foUowing example demonstrates how to change the angle measure from the 
deFault mode, radians, to degrees for the ClUTent aplet. The procedure is the same 
for chan ging lhe decimal mark. 

1. Press I SHIfT IMODES to open the HOME MODES input form. 

The cursor (highlight) is in the fil" t field, Angle 
Measure. 

2. Press ~ to display a list of choices. 

3. Press [IJ to select Degrees, and press~. TIle 
angle measure changes to degrees. 

4. Press I HOME I to return to HOME. 
' MOOSE (INGLE MEASURE l_tl:EEIl ___ _ 

r1r Instead of pressing ~ and selec ting an option from a menu, you can press 
G repeatedly wltil the option you want is displayed i.n the fi eld. 
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Number format 
The standard IllUlle lic display mode of the HP 39G/40G is to display 12 s ignificant 
digits (15 digits are used intemally dming computation). Yom' HP 39G/40G is in 
s t.:U1ctard display mode if the nwnber fonnat reads Standard. 

There are five number fonnats: 

Standard Up to 12 digits shown with a floating decimal point. 

Fixed Fixed Humber of decimal places, from 0 to 11 . 

Scienti fie Exponential notation (exactly one digit to the le ft o f the 
decimal point). Number of places aiter first significant digit can 
beOto l!. 

Engineering Exponential notation where the exponent is a Illultiple of 3. 
Number of places after first significant digit is can be 0 to 11. 

Frac tion Numbers are displayed as fractions in "P/Q" [onnat. The 
decimal precision of the result can be 0 to 11 places. 

Examples: 

a. With Standard nwnber fonna t selected, go 
HOME and enter 12345.6789 

b. Press ISHIFTIMODES, ill, ~ Fixed nwnber 
fonnat, specify 2 decimal places, and press mi. 
Press [HOME [ ,md enter 12345.6789 agab,. The 
result is now displayed with 2 decimal places. 

c. Press I SHIFT IMODES, ill, ~ Scienti fic 
nwnber fonnat (still 2 decimal places), mi. 
Press [HOME [ ruld enter 12345.6789 again. The 
result is displayed with an exponent, one digit to 
the left of the decimal point, and the specified 
ntmlber of decimal places. 

d. Press ISHIFTlfttODES, ill, ~ Engineering 
nwnber fonnat (still 2 decimal places), MH. 
Press I HOME I and enter 12345.6789 again. The 
result is displayed with an exponent that is ;.] 
multiple of 3, and the specified number of 
significant digits beyond the fU'st one . 
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12345.6789 
12345 . 678 , 

1IiEDI ____ _ 

12345.6789 
12345.68 

1IiEDI ____ _ 

12345.6789 
1. 23E 

12345 . 6789 
12. 3E3 

1IiEDI ____ _ 
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e. Press ISHlrr)MODt;S, ~,~ Frac t i o n 
number [annat (willl 2 digits ma.ximum), mao 
Press I HOM[ I and enter IT. The result is 
displayed as a fraction based on 2 decimal 
places. 

f. Press I SHIFT IftlODES, ~,~ Fract ion 
number fOl1nat (with 3 digits maximum), mao 
Press I HOME I and enter IT. TIle result is 
displayed as a fraction based on 3 decimal 
places. 

FU NCTIO N 

n 22/7! 
mIlI _____ 

l litI1I_ FUNCTIDN 

n 
333/ 1136 

mIlI _____ 

'iF' You will probably fllld that Standard format selves most general ptuposes 
best. 

Decimal mark 
You Call also change the decimal mark from a peliod (.) to a comma (,). 

Resetting the MODES 
Press I SHIFT ICLEi \R to rese t all the modes to default settings. 
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4. Computational Examples 
The HP 39G/40G uses algehraic-entJy notation Cuot Reverse Polish Notation or 
RPN). The fo llowing examples demonstrate the use of the basic arithmetic and 
function operations of the HP 39G/40G. Keystrokes are shown along with the 
resulting calculator display. All answers shown are for Standard number 

(olln aL. 

Arithmetic operations 

Addition: 26 GJ 82 I ENTER I 

Subtraction: 86 0 32 I ENTER I 

Negation: [8) 2 I ENTI'R I 

Multiplication: 62 GJ 45 I ENTER I 

Division: 85 GJ 20 I ENTER I 

Exponentiation: 42 ~ 5 I ENTER I 

Square roots: @iDJ ~ 20 I ENTER I 

Squares (exponent 2 is shown as a superscript): 
25 ~ IENTER I 

Reciprocals: 85 ISHIFT I X-1 I ENTER I 

Powers of 10: ISHIFTI JO'3 IENTERI 

Absolute value: I SHifT lABS [8) 5 [I] I ENTER I 

The square root of a negative number: 
ISHlrTl~ II) [8) 4 [I] I lNTER I 
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la_FUNCTIDN 
26+82 

~ 
108 

86-32 ________ ~5~41 
mJlI ____ _ 

-2 

2790 
mJlI ____ _ 

42"'5 

25 ' 

10' 3 

4.25 

13'21691232 

4 . 472 135955 

625 

1. 17647058824E-2 

1'21'210 

IiliE FUNCTIDN 
ABS (- 5 ) 

,-4 
5 

('21,2) 
mJlI ____ _ 
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Ntlt roots: 5~(-32). 

5 I SHIrT I " ~[]J [8J 32 [B IENTERI 

11m FUNC~ 

5 NTHROOT-32 _I 
-2 

IfilD ____ _ 

d Either the subtraclion key 0 or the negation key IT:lJ can be used to obtain 
a negative sign i.1I an expression. 

Transcendental functions 

Natural exponen ti<l ls: [SH II T I eX 10 I [ NTER I W i 

e"' 10 
1 ______ ~2~2~0~2~6.46579491 
filD ____ _ 

The flUlction keys automatical ly inset the left parenthesis fol' you. Unless it is 
necessalY to ensure the intended meaning, you do nollleed to inselt the right 
parenthesis 

Common (base 10) log.uithms: ILOGI 2 CD II:NIERI 

Natw"al (base e) logalitluns: [EJ 3 I t NTE R I 

With the angle measure set to Degrees ; 

Tligonometlic functions: I cos I 60 III I ENTER I 

With the angle measure sel to Radi ans: 

Tligonometric flUlctions: ~ I SHIFT In 0 2 CD 
I ENTERI 

Computational Examples 

LOG (2) 
.3131029995664 

filD ____ _ 

U«3) ~ 1.139861228867 
filD ____ _ 

Im_ FUNCTION 

COS( 60 ) 
. ~ 
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Inverse trigonometlic functions: I SHIFT lATA\, 1 ill 
1 ENTER 1 

Mathematical constants 
7[ (I SHIFT 1 7[ 1 ENTER I) 

e (IALPHAllsHIFTle) 

i CI ALPHAllsHIFTli) 

Some for yOli to try: 

g. A famous result. What is e ni + I? 

h . Which is larger: en or 1f!!? 

i. What i s ~l(-l)? 

Implied multiplication 

ATAN ( 1) 
.785398 16339 

IIifiE_FUNCTIDN 

• 
• 

3.14159265359 

2 . 71828182846 
mIlI ____ _ 

(0 , 1) 
mIlI ____ _ 

The juxtaposition of two number quantities implies multiplication ill most cases. 
Here are some examples to illustrate: 

4*<1+2 ) ..... 3 
101 

mIlI ____ _ 

Note that a multiplication symbol is automatically entered for you. 

With 3 stored in v31iable A and tile angle measure in 
MODES set to Degrees : 

IALPHA 1 A 1 COS 10 III 1 ENTER 1 shows A *COS (0) 
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Note the space that appears on the cOlmnand line 
when you press (COS] immediately after typing A. 

Tllis space appears because there is a chance of 
ambiguity i.n the fWlction name. If we were to delete 
the space between A and cos ( 0) before pressing 
1 ENTER ], we obtain ACOS (8 ) not A *COS (8 ) . 

Computational Examples 

FUNCTION 1 

ACOS(0) ~ 
mIlI ___ _ 
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5. Aplets 
Aplets are tJle application ellvironments where 
you explore different classes of mathematical 
operations. 

Aplets are stored in the Aplet library. Press I f\PLFTI 

to dis play the APLET LIBRARY . 

Built-in Aplets 
Function for working \\lith ftUl c tions, that is, equations of the [olln 

V =/(.r) 

Inference 

Parametric 

Polar 

Sequence 

Solve 

Statistics 

for worktng with inferential statistics 

for working with parametlic equations : .)'(1), ,1)(1) 

for working with polar equations: }' :::: ,/(9) 

for working with sequences: lUi"! (N :::: 1, 2, .. . ) 

for equations of one or more variables 

for working with descIiptive s t.:,tis tics 

Quad Explorer a special e-Iesson for investigating the characteris tics o f 
Quadratic ftmctions 

Trig Explorer a special e-Iessoll for investigating the characte listics of 
l1igonometlic flUlctions 

Aplet Library's menu keys 
• Press ~ to save an existing aplet with a new name. 

• Press [[nE to revelt the aplet's default settings. 

• Press E:llIE to SOlt the Aple t Library menu options alphabetically or 
chronologically. 

• Press !ll:m to transmit apletes) to another HP 39G/40G or PC, 

• Press m:m to receive aplet(s) from another HP 39G/40G or PC. 

• Press ~ to activate an aplet. 
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Starting an Aplet 
The fo Uowing example illustrates how to statt a 
Paramet:J.ic apIet. The procedure is the identical 
for all aplets. 

I. Press IAPLET I· 

2. Press ~ twice to select Parametri c . 

3. Press EilJlI] 

The F\mction, Parametric, Polar, Sequence, Inference, and Solve apiets start in 
the Symbolic view. The Symbolic view is used to defIne fWlctions, equations, and 
expressions for these apiets. The Statistics aplel st3lts in the NLUnelic view and 
the Trig and Quad Explorer aplets start in the Plot view. 

Aplet views 
• In Symbolic view ( I SYMB I), you specify 

equations, or data to work on. 

• In the Plot view ( I PLOT I) , you draw, 
manjpulate. and analyze graphs. 

• In the Nwnelic view ( I NUM I), you display the 
coordinates of the plotted points, or enter the 
data for statistical analysis, 

Saving an Aplet 

_ PARAMETRIC SYMtDLIC YIEW_ 
., Xl ( T) =COS(T) 
., Yl <T) -S IN ( T) _mi 

Y2 ( T> = 
X3 ( T>= • 

ImJItzm __ mImfi!ml 

T: 0) (1.0) 

T Xl Yl I,.... 1 • , qq500~i! , O ~qB33~ ., , QBOO&66 ,lQB&6H .. ,q55~~65 , ~q55202 . , , Q210&l ,UQUB:I ., , B775B26 , '1 7Q'l255 

0 flED __ IImIIIm:I_ 

~ enables you to save the equations or data you have been usi.ng along with 
tile pmt ic ulru' settings you specified. You can even save notes ( I SHIFT INOTE) and 
sketch es ( I SHIFT ISKETCH) with the aplet. 

When yOli press ~ yotl are prompted for a 
name for the aplet . Ente r a name of your choice, 
press [[3 or if you change your mind, press 
~. 

Aplets 

SA'IE APLET 

NEW NAME: t"",;gud$;a; 
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rJl'" TIle ~ menu key enables you to enter a stting of a lphabetic characters 
without holding down the 1 AlPH,\ 1 key, Press rrIIJ to ttU11 this featw'e off after 
you have entered a name ror the aplet. 

For example, if you type in MINE as the name of 
yow' aplet and press [[3, you ,,,ill see MINE listed 
in the Aplet Library along with the built-in aplets. 

At any time in the futm'e, you can reuse the 
equations, data, and settings by pressing 1 APlET I. 
highlighting MINE and pressing ERlill. If you 

rUNE !. I KB 
Parametric . 65KB 
Funct ion eKB 
Inference eKB 
Polar eKB ... 
_liHIDlEDw:IlIlmIIlRIIl 

change the equations, data, or settings, you can either l:iIti3l MINE to its OIiginal 
version or 3im it again with the changes you have made, 

Deleting Aplets 
To delete a saved aplet, highlight its name in the Aplet Librmy mld press 1 DeL I, If 
you want to delete all the saved aplets (except the built-in ones) press 1 SHIfT 1 

CLEAR. 11,e HP 39G/40G will not allow you to delete any of the built-in aplets. 

When deleting apiets, you will be prompted to confinll that you want to proceed 
with the deletion. Press ~ or f::I!l, 
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6. Working with Graphs 
These examples illustrate some of the tools avaiJab le in the Plot view (lI' LOT I) . All 
the examples are for Function, but many of the features m-e similar for 
Parametlic, Polar, Sequence, Solve, and Statistics. 

Open the aplet 
1. Open the Ftmction aplet . 

I APLETI 

!ilillil 

The F1Ulction Symbolic View is tJl e starting 
view for the F'tmction aplet. 

Define the function 
2. Enter the ftUlction you want to explore. 

F4 (X )= 
F5 (X) = ... 

1IEI1I12!lI3 __ =mI!II 

W You can enter up to 10 fLUlctions, and plot one, some, or all of them. Those 
ftUlctions with a checkmark beside them will be plotted. You press ~ to 
add a checkmaTk, o r to remove a checkmark, from a highlighted equation. 

Set up the plot 
3. Set up the plot. 

I SHIFT ISETUP-Pl~OT 

There are two pages of plot settings, and you 
move between the two pages by pressing the 
[liED and ~ keys, The settings on 
these pages detennine the dimensions and 
the featm'es of the Plot view or viewing window, 

Working with Graphs 

lIDMW FUNCTION PLOT SETUP 
~RNG: er... 6 . 5 
VRNG: -3.1 3 . 2 
HYICK: 1 HICK: 1 
RE S: De>tai 1 
EN TER MINIMUM HORI ZO NTAL YAlU E 
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II 

Plot setup fields 

The fIrst page of the F\mction Plot Setup displays the following settings: 

XRNG: XMIN .:md XMAX 

the left and light bowldru;es of YOW' viewing window 

YRNG, YMIN ~Uld YMAX 

tlle lower 3Jld upper bOW1druies o f YOW" viewing window 

the spacing of tile marks on the x -axis 

the spacing of the marks on the y-axis 

RES : plot resolution 
(Detail for every pixel ; Faster for every second pixels) 

4. Change the XTICK setting to 2. 
_ FUH(TIDH PLDT SETUP ~ 
I-:RHG: -6.5 6.5 
VRHG: -3.1 3. 2 
>:TlCI( : 2 'fTlCK: ~ 
RE S: Deta i 1 

5. Move to tlle second page of FUNCTION PLOT SETUP. 

= 
Press ~ to check or uncheck any of the 
following plot mode settings: 

SIMULT checked for s imultaneous 
graphing of all selected 
equations; unchecked for 
sequential (FI (X) before F2(X), 
and so on). 

_ IH V. CR OSS 
_l~8ELS 

_GRID 

CONNECT 

AXES 

checked for cOIUlected graphing; tmcheck for dot mode 

checked to show the axes; wlchecked to hide the axes 

INV . CROSS checked for invelted cursor crosshairs (shown as white on a 
dark backgrotmd); llncheck for standard CLU"Sor crosshairs 

LABELS 

GRID 

checked to have axes labeled with their ranges; lmcheck to 
hide labels 

checked to have lattice points plotted (points that line up with 
the tick marks on both axes); wlcheck to hide lattice pOi.nts 

Reset all plot settings 
6. Reset all the plot settings so that the Oligin is at the center of the screen, 

coordinate axes are shown , each axis tick represents one unit, and each pixel 
represents 0.1 tmits. 

I SHIFT le/,EAR. 

<'iF To reset a field to the defal~t value, highlight the fie ld and press I DEL I. 
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Plot the function 
7. Press I PLOT I to see the graph of the 

[w1ction(s) . 

Analyze the graph 
8. Press (II]Cl!J and the coordinates disappear to 

display the Plot view menu keys. 

The Plot view rnenu keys enable yOll to 
explore the graph in greater detail. 

Plot view menu keys 
• Press ~ to display the zoom menu. See "Zoomi.ng options" on page 26 

for descliptions and examples of zoom options. 

• i:li.tm indicates that the trace function is tLUlled on (tJ1i5 is the default 
setting). Press (8 or ~ to U"ace along a graph. Press ~ or ~ to move 
from one ftmction to another flUlctioll . Press iIltiID to tum the trace 
flUlction off. When tlle trace fWlction is off-indicated when the menu key 
label reads filiID----tlle cursor can move freely across tile entire viewing 
window. 

• Press ~ to specify an X value to jlUllP to on the graph. The coordinates 
of the point at your chosen X value are displayed near the bottom of the 
screen. 

• Press CJ!:] to display the list of fWl.ction tools. See "F\lIl.ction tools" on page 
27 for more infollnation. Note: The CJ!:] menu key is only available in the 
FUnction aplet. 

• Press I:!.I3:a::J to display the equation for the currently selected fimction. In 
the example above, Ul.e equation is Fl (X) : SIN (X) . 

• Press ~ to hide the menu labels. Press II:I3:mJ again to obtain the 
coordinates. Press Ill3TI!J once more to show the menu labels again. 

~ When all of the menu labels are hidden, pressing any of the menu keys 
restores the trace coordinates. 
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Zooming options 

The ~ menu key displays tll e following zoom methods: 

Center 

Box ... 

In 

Out 

X-Zoom In 

X-Zoom Out 

V-Zoom In 

V-Zoom Out 

Square 

Set Factors ... 

Auto Scale 

Decimal 

Integer 

Trig 

Un-zoom 

Page 26 

centers the screen at the location of the 
cursor. 

allows you to draw a box that will become 
yom' new viewing window. 

will zoom 'in by the hOlizontal and vertical 
zoom factors. 

will zoom oUl by the hoIizontal and ve ltical 
zoom factors. 

will horizol1lall:tj zoom. ;'11 by the zoom factor. 

will horizontaUy zoom, Qui, by the zoom 
factor. 

will 'vertically zoom. iu by the zoom factor. 

will vertically zoom, out by the zoom factor. 

will sq1.W1'e 1.1]) the viewi.ng window so that 1 
pixel represents the same distance 
hotizontally and veltically. 

allows you to set your own horizontal and 
veltica i zoorn, factors (default is 4 for both 
factors). 

adjusts the scale of the y-axis so that as much 
of the graph as possible is displayed willie 
also showing the odgin, maximum, and 
minirnwn. 

rettuns a zoomed graph to its default plotting 
domain. 

changes the tickmark spacing on bOtll axes 
to 1 Wlit. 

changes the tickmark spaci.ng for the 
independent variable to TC!24 radians, 7.5 
degrees or 8113 grads. 

resets the viewing window to its last settings 
following a zoom. 

Working with Graphs 



Example: 

1. Graph the s ine function once again using lhe default plot settings. 

2. Press IMIlmI 

3. Press fIiI!m 

4. Select Box ... and press 00:3. 

5. The cursor is at tile oIigin Press ma to make 
the OIigin the firs t com er of the zoom box. 

6. Press [B to move the cursor to X 0::0 3. 

7. Press 0 to move the cursor to Y = 1. You'll 
see a box being drawn. 

8. Press [[3. The viewing window has changed to 

~~ 
SELECT SECOND CORNEl; trJ::mlllI!l3I 

encompass the area between [O,O[ and [3, 1[. flillI3!iml[;EIHUl:IIWl:J1mlI!I 

Function tools 
The menu key labeled ~ in tile Function aplet's Plot view brings up a menu list 
of tools to help you analyze the impOltant charactellstics of flUlctions. 

Example: 

1. Open the F\mction aplet and define the fimction 
3 

x 
'6- 2x 

[ ,\plET [ ERIlil 

@']J ~ 3 06 [J 2 0 [x.T.OIIENTERI 

2. Reset plot view settings. 

I SHIFT ISETUP-PLOT 

ISHIFTlcU:AR 

3. Plot the fWlction 

[PLOTI 

4. Move the cursor along the graph until it 
reaches X=3. 

[B (until x , 3) 

Working with Graphs 

HDRI2DNTAL YALLIE 

NI 
rf\7 

x: 0 fl(X); 0 IIIl:I!I 
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5. Display the Plot FeN menu. 

WilllIIiH:l 

Finding roots 

Select Root and press ma. The cursor moves to 
the nearest root. You should see ROOT : 
3 . 46410161514 at, the bottom left of the 
screen. This value is also recorded in a vmiable 
named Root that you can access from the 
HOME screen. 

1$ 
S lope 

............ Signed area ... 
Extre~lUfYI ' I 

r t \ I ____ tmII!IlEIlII 

(IF' Where a ftU1ction has more than one root, the root closest to the cursor is 
ret1ll11ed. 

Finding slopes 

Press 1lI3:I!l, ~, select Slope and press mJ. 
This calculates tlle deIivative of the ftUlction at 
the x-coordinate of tlle cursor crosshairs 
location. You should see SLOPE : 4 . 000 at 
the bottom of the screen. This value is also 
recorded in a vmi able named Slope. 

Finding integrals 

Press 1lI3:I!l, ~ ruld select Signed area ... 
When you press mJ, you ru'e prompted for a 
slorl'ing point (lower limit of i.ntegration). 
Press mJ and the struting point is 
X: 3 . 464 10161514. Now you are prompted 
for an end POi111 (upper limit of integration). 
Press GJ to move the ctu'Sor crosshairs over 
to X : a and watch as the region between the graph and the x-axis is shaded. 

Cir You can also use [!ME. In this case, the area is not be shaded. 

Press ~ once again to compute the definite 
integral of the fWlction from the starting point 
to the end point. You should see Area : 6 . a a a 
at the bottom of the screen. TIlis value is also 
recorded in a vmiable called Area . 

r:ir TIle Signed area ... option computes a 
definite integral, so if the fWlction graph Lies below the x-axis the resulting 
ru"ea is negative. 
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r:Jr To clear the shaded region created by the Signed a rea ... option, press 
I PLOT! to red raw the flmction graph. 

Finding extrema 

Press [8 to move the cursor is Ileal' X = -2.5. Press 
1II3:::I!l, £D:l, select Extremum and press ms. The 
ClU"Sor moves to the nearest extremum and displays 
its coordinates. You should see EXTRM : 
(-2,2 , 66666666667) at the bottom of the 
screen. This value is recorded in a vruiable named 
Extremum. 

Plotting piece-wise functions 

Suppose}' (>:) = ?, if T ,; 1, ruld}, C3'l = 1 - x if x > 1. 

Method 1 
1. Statt the Ftmction aplet and enter the ftmction. 

I APlET I Seleci Funct ion F:llillil 
I SHIrT I CLEAR 

[]] IX,T,ol 0 [IJ 0 []]IX,T,OllsHIFTICHARS'; 

W! I [IJ [iJ []] I [) I X,T,O I [IJ 0 []] I X,T,O I 

I SHIfT ICIIAIIS > W! 1 [IJ I ENTER I 

f\J/ 

_ FUNCTION SYMBOLIC \' tEW Mm 
~Fl(X) -X~*(XL1)+(1- ... 
174:-

F3(X) = 
F4 (X)= 
F5(X)= • 

1ID<'EIIl __ ="'-'l1I 

~ To obtain d1e inequality symbols, press I 51-lin )CHIUlS menu, highlight the 
desired symbol using the alTOW keys and press I ENTER I· 

2. Plot the function. 

II)lOT] 

Note: If the plotting paw'IIIefers Q're sel so lliaf 
plolled poillls will be cOT/uecled-lhe default 
sell illg- l1i.e graph will r0l111ecf across lite 
j ump discollti:lIllit.1j. 

Working with Graphs 

Fl(~) : 0 wm 
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Method 2 

An equivalent of the above piece-wise fWlction is IEFE eX:::; 1, X"2, l -X). This 
expression can be read as saying "if x.::; 1, then evaluate .12, else evaluate 1- X .H 

1. Retum to the Symbolic view and enter the 
function. 

ISYMBI ISHIFT ICLEAf! 
IALPHAI I FT E CD ~ ISHIFTI G1I.4RS 5 MIl I 
o IX,T,ol ~ 20 I [J IX,T,OI CD IEN TERI 

~. Plot the flUlction. 

IPLOTI 

Plotting multiple functions 
You can plot up to 10 f lUlctions at once. 

1. RettU11 to the Symbolic view and enter the 
fWlctions . 

I SVM" I I SHIFT I CLEAR MIl 
~ I n o I I ENTER I 
I COS I I X,T, O II ENTER I 
~IX,T,O ICDOlcos ll x.T.O ICDIENTERI 

2. Set up the plot. 

I SHIFT !SETUP-PLOT 

I SHIFT ICLEAR 

3. Plot the fWlctions 

IpLOTI 

Whether or not these functions are plotted 
simultaneously or sequentially is detennined by 
whether or not SIMULT is checked in the 
FUNCTION PLOT SETUP. 

F3(X) 
F4(X)= 
F5(X)= Of" 

IIDIlmli __ mmHml 

'\ 
H: 0 FHlO: 0 

FUNCTlDN S:VMULIC \lleH 
"FI ( X) =S IN (X) 
"F2 (X) =COS (X) 
"F3(X) =SIN (X)/COS (X) 

F4(X)= 
F5 (X) = 

iImJIL"EIl! __ mm 

6 ,5 
3 ,2 

'fTlCK: 1 

Press ~ or ~ to move the cursor from graph to graph. 

Press £m:] to see the equation of whatever fWlction is cWTently being traced. 
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Finding intersections and areas between two graphs 

If you have plotted two or more functions, an 
additional function lool called Intersection 
appears on the I1!:l menu. 

Selecting this option uses the fimction cunently 
selected and prompts yOll to choose either one 
additional func tion or the X-Axis . 

Pressing [!m moves the cursor to the nearest 
intersection point of the two selected graphs (or the 
nearest root if you choose x - Axi s ), displays its 
coordinates, and records the coordinates in the 
vruiable I sect . 

Working with Graphs 

I ~]i?r,ed ar-ea". 

~ 
I-SECT: (.1'B5 UIl6"".7071 067 " ,1lillJ!) 
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7. Working with Tables 
These examples illus trates some of the tools available ill the Numeric view 
(I NUM I). All the examples are for Function, but many of the features are similar 
for Parametric, Polar, Sequ ence , Solve, and Statistics. 

Open the aplet 
1. Open the Function apiet. 

I APLETI 
Highlight Function 
!Rllii 

Define the function 
2. Enter these fow' functions. 

ISiNI IX.T.ol I ENTl'R I 

I cos I I x.ul I ENTER I 

~ Ix.ul [DOlcosllx.T.OI[DIENTERI 

Icosl lx.T.ol [DO ~ @)[D IENIt"1 

Set up the table 
3. Retum the mmlel;C table settings to their 

default settings (where the starting value is 0 
and values are automatical ly incremented in 
steps 0[0.1). 

I SHirT ISETUP-NUM 

I SHIFT ICLEAR 

Numeric setup fields 

1m FUNCT10N S''tMeOlIC YIEI-I 
.... F 1(X)=SIN( X) 
"'F2 (X) =COS(X) 
.... F3 (X)=SIN(X) / CO$(X ) 
.... F4 (X)-COS(X)/S IN(X ) 
1*,,' ... mIIIl2!:lll __ mmma 

Use the Numer i c Setup to set up parameters for building a table of va lues 
for a nmction. 

NUMSTART : the struting value for X 

NUMSTEP : the step value (increment) for X 

NUMTYPE : Automati c to let the HP 39G/40G generate values for x . 
Build Your Own to nIl in your own values for X 

NUMZOOM : the zoom factor for yow' table 
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Display the table 
4. Display tl1e table. 

INUMI 
The (II. [!J, [B, 0 keys enable yOll to move 
from entry to entry of the table. 

5. To lind the value of F4(X) when X = 0.2, scroll 
to the F 4 COlUl1U1. 

IDID~~~~ 
The full precision of a highlighted entry is 
displayed at the bottom of th e screen. 

6. Increase the font size in the table. 

= 
7. Decrease the font s ize in the table. 

[lI!D 

8. Display the equation of F2(X). 

8J 8J 1m:] 

9. Display the list of zool11 methods. , . -- -- -4 , Ii. ". . 1 Out 6"~~ .. Dec i mal 3155 .. ~72B 

. ~ Integer 5222 
5 T . ... (I ~BB 

CO:; .. ~.19 ____ [lJ:lDu. 

Zoom options 
• I n will zoom, in by the zoom factor. 

• Ou t will zoom out. by the zoom factor. 

• Un-zoom resets the table to its last settings. 

• Decimal restores the defaul t settings. 
• Integer sets the starting value NUMSTART to 0 and the step size 

NUMSTEP to 1 lmit. 

• Trig se ts the stalting value NUMSTART to 0 and the step size NUMSTEP to 
approximate ly rrJ24 wuts. If the angle measw'e mode is degrees, then the 

NUMSTEP is 7.5 degrees. 

(ff" You can change tl1e designated zoom factor by pressing 1 SHIrT ISETUP-,VUM and 

editi.J:l.g NUMZOOM. The defaul t zoom factor is 4. 
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10. Display the table using tl1e zoom out method. 
!E?mJ 

Selecl Out 

trn. 

The table is recomputed so that. 3 is still 
highlighted, but now the step s izes are . 4 instead of . 1. That is, the step s ize 
is multiplied by the zoom facto r. If we had zoomed in instead of zooming out, 
the step size would have been divided by the zoom factor. 
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8. Special Views 
Press I VII:W S I to obtain a menu lis t of special 
viewing screens. 

Split screen-two graphs 

~ . "' -- -3 
_ q laMCUf:sm 1i016 ·:5 Plot -Tab l e 63Qi! 

-ill Ove-r I a,:, Plot 0335 
336i! 

:" Aulo Scal e i!BII'I 

!.:.L Decilflal ... ~ 
CO~ .... 
____ IClIIJ_ 

Plot-Detail splits the screen into two velticai panes and draws a copy of the 
graph in each pane. It allows you to see a before-and-afte r view of a graph that 
you modify in some way. 

For example, if you press ~ and select a zoom 
option, the left graph remains lUlchanged but the 
tight graph is re-plotted according to the zoom 
option you chose. The example at the tight shows 
two views of the graph of s in(x). In the left. pane is 
the graph plotted according to th.e default plot 
setup paramete rs; in the right is tile same graph 
viewed by zooming in about the Oli gTIt. 

A A / 
V V L 

fEiIDllmllE!lilm:JImml_ 

You can trace a graph and see the cursor move in both panes s imultaneously. 

Press aD to copy the new graph to the left pane. You can repeat this process as 
many times as you wish. 

Split screen-graph and table 
Plot-Table splits the screen TIlto two vertical 
panes and draws the graph in the left pane and the 
cOlTesponding tab le in the light pane. It enables you 
to see both the PLOT and NUMERIC views of your 
flmction at Ule same time . 

As you move the trace on the graph, the 
cOlTesponding coordinates are highlighted in the table. 
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Overlaying one graph on another 
Overlay Plot enables you to plot a graph over 
your last graph without erasing it. 

For example, suppose you plot Fl (X) ==S IN (X) in 
the default window. If you switch from Function 
to Parametric in lAPLET I you can use Overlay 
plot (with the same window settings) to overlay 
the graph of 

xl (T) =SIN (T) 

Yl(T)=T 

on top of the old graph to show the inverse relation. 

Automatic scaling 
Auto Scale will automatically scale the veltical 
range so as to fill as much of the screen as possible 
while still showing the OIigin, minima, and maxima. 

The first example at the light shows the default 
display of Fl (X) =SIN(X) . The second example 
shows the same nmction after choosing I VIEWS I 
Auto Scale. 

Special preset zoom windows 

ll : (I fl OC): (l 

Decimal sets tile tick marks along the .l;-axis to be one Wljt apmt (so that each 
pixel width = O. llUli ts). Note that this effectively sets the viewing window back to 
its default ranges: [-6.5, 6.5[ by [-3.1 , 3.2J for flUlctions. 

I nteger sets the tick mru'ks along the x-axis to be ten wlits aprut (so that each 
pixel width = 1 unit). 

Trig sets the tick marks along tJle x-axis to be approximately 1tI2 tlllits apart, and 
each pixel width is approximately rtl24 units. If the angle measw'e mode is 
degrees , then Trig sets tJle tick marks along the x-axis to be 90 degrees aprut, 
and each pixel width is 7.5 degrees. 

The autoscaling and special preset zoom window views are also available in 
the S!HIJ menu when you al"e in Plot view. 
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9. Functions 
1. To open the Function aplet, press I APLrT I 

2. Highligh t Function . 

3. Press !ilillil 

The FUNCTION SYMBOLIC VIE~"" is displayed. 
On tlus screen you define the ftmctions that you 
want to plol. 

You can defme up to 10 functions: Fl (X) , 

F2IX) ... FOIX) . 

EXlI,mple: 

I. With F 1 I X) = highlighted, type [2E) ~ 
I (NTER I· 
When Function is activated, I X,T, O I inselts 
the vatiable x whenever you press it. There is 
also a m menu key to assist in entering 
fonnulas. 

eKB 
eKB 
eKB 

fj;W·'iImlllmm:I!llllm!mIl 

Note that the closing parenthesis is entered for you. 

The../ indicates that Fl (X) is selected for graphing or making a table . An 

equation or automatically selected on enny. 

T h e menu keys you have access to while the FUNCTION SYMBOLIC VIEW 

screen is displayed are explained in "F\mction apIee's symbolic view keys" on 
page 38. 

2. With F2 I X) = highlighted, type I cos I ~ 
IE NTER I . 

3. Wi th F3 (X) = highlighted, type 
IALPHA I F 1 [I] ~CD 0 IALPHA jF2 [I]1 X.T.O I 

CD I ENTER I· 

4. Once you have defmed the fWlctions you 
want to plot, you can view and, if necessruy, 
change the plot setup parameters. 

These paramete rs deten nine the plotting 
range, tickmark spacing, resolution, and so 
on. 

ISHIFrJSETUP·PLOT. 

_ FUN CTI ON S'IH~OLlC VIEW_ 

""Fl (X) =SIN (X) 
"" F2(X)=COS (X ) 
"" F3(X)-F l (X) / F2(X) 
'edii 

F5(X)- T 

a!lI3" mrmrwa 

6.5 
3 . 2 

YTICK: 1 

HORI2DNTAl VALUE 

Note that there are two pages of plot setup parameters. Press ~ to 
display the second page. 
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5. To plot the functions, press I PLOTI . 

6. To view and, if necessary, change the table 
setup parameters, press I SHII1 ISETlJP-NlJM . 

These parameters dete rmine the staJting 
value for the independent vruiable, the 
increment for consecutive values of the 
independent variable, whether the calculator 

_ FUNCTION NUMERIC SETUP 
NUMSTilH: i ... 
NUMSTEP: : 1 
NUMTVPE: AutOMat ic 
NUMZOOM: 4 

ENTER STARTING VII LUE fOIt TIIUE 13D ___ 1mll 

or the user detemlines the values of the independent variable, and the zoom 
factor for table zooming. 

7. To display the table, press 1 NUM I. 

Function aplet's symbolic view keys 
• Press IEIl to copy the hjghlighted function to Ule edit line. 

• Press ~ to select or deselect an equation. A ./ indicates that the equation 
is selected. Any or all of the functions can be selected at any time. 

• Press E3 to enter the independent variable. It is another X key for typing 
convenience. 

• Press ~ to display the highlighted ftUlction in standard textbook fonnat. 

• Press ~ to evaluate dependent variables or ftUlctions used in the 
highlighted equation. 

• Press [ill to enter the edited version . 

• Press ~ to restore tile OIiginal. 
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Exa mp le: 

Press ISYMB] to retUl1\ to the FUNCTION SYMBOLIC VIEW screen. 

1. Highlight F2 I X) and press ~. 

2. Highlight F3 IX) andpress~. 

3. Highlight F3 IX) =Fl IXI I F2IX) and press 
11'J:!!I. 

4. Press mIiI!J to see F 3 (X) == as a fraction in 
velt ical fOIn). 

5. Press mI to close the ~ window. 

Deleting and clearing functions 

_ FUNCTION $\'MtOLIC Y1Ew llmlllll 
oIF1 (X ) ==$ IN (X) 

F2 (X) -COS (X) 
l*gt+s-i·ttt:-pa··M' .. 

F4 (X) = 
F5 (X) = • 
~m:IJ pmmRI"I"IW 

F3(X)= S I N(X) 
COS(X) ___ 1- _ I 

Press I DEli to delete a highlighted function. Press I SHIFT ICLEAR to delete all the 
functions. 

c:ir When you press I SHIFT ]Cf..,EAR, you are asked if you really want to Clear All 

fWlctions. Press ~ or [:I!]. 
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10. Parametric Equations 
1. To open the Parametlic aplet, press I AI)lE T I 

2. Highlight Parametric . 

3. Press Ellillil. 

The PARAMETRI C SYMBOL IC VIEW is displayed, 
listing 10 pairs of parametlic equ::ttion vatiables: 
Xl, YI. X2, Y2 , .. 0' X9, Y9, XO, YD. 

Parametlic equations are checked in pairs. When 
you select or deselect one member of the pair, the 
other mernber is also automatically selected or 
deselected. 

Exnmple: 

~"'PLET lIBRIIRV®:Wf£]]]1 

Fund i on 0KB 
I nf ere-nce OKB 

1111;:".144;' mt:J 
Po lar- 0KB 
Sequence OKS ... 
II'ilDlHIDlEHm:EllImWiID 

Y2(T)= 
X3(T)= • 

Suppose that you want to explore the following set of parametric equations: 
xU) = I cos I <Uld yCt) = I sin t for 0 .::;. ( .::;: 21[. 

Fo}' the pm7Joses of this example, el/SII '/"e IIial the curren! angle measure nlOde 
is Radians. 

1. Enter the equations. 

I UB I 0 I cos II X.T.O I I ENTER I 

I X.T.O I 0 mill I X. T.O I I ENTER I 

\Vhen Parametric is activated, [KIIJ 

lma PflRflMentC $Vt>l~DL1C '!IB~ lfm 
~X 1 (T )=T*COS( T) 
~Y1(T) -HSIN (T) _:+-..11-

Y2(T) 
X3(T)= T 

13D!2!:m ___ filEIIIGmI 

provides the variable T \,.,henever you press it. There is also a iJ menu key to 
assist wi th the entry of equations. 

The 1:3:!Jjj, ~,ffim!I, and ~ menu keys operate in exactly the same way 
as the menu keys in the Function aplet. See "Ftmction aplet's symbolic view 
keys~ on page 38 for fUlther information. 

2. Once you have defmed the equations you want 
to plot, you can view and, if necessmy, change 
the plot setup pru-ameters. 

These parameters detennine the plotting range, 
and the independent vmiable's range and 
increment value. 

I SHIFT ISETUP-PLOT. 

MINIMUM TIME 
;1 

Note that there are two pages of plot setup pru-ameters. Press liiIffii:J to 
display the second page. 

Page 40 Parametric Equations 



3. Reset all the plot settings. 

(SHifT (CLf;;IR. 

4. Plot the equations. 

(PLOTI 

Both tJle value of the independent valiable T 
and the coordi.nates (Xl (T) , Yl (T) ) are 
shown as you trace the curve. You can trace 
beyond the oJiginal domain in either direction. 

5. You Call change the scale to see more or less of 
YOW' graph. In this example, choose Auto Scale. 
See "Special Views" on page 35 for a 
deSCliption of Auto Scale. 

IVI[ w sl Se/eo Auto Scale ~ 

See ';Zooming options" on page 26 for fUlther 
i.nformation on zooming. 

6. Display the table of values for T, Xl (T) , and 
Y1 (T) . 

INUMI 

See "Working with Tables" on page 32 for 
flUther infonnation on zooming within a t.'lble 
and tools for analyzing the table. 

Parametric Equations 

' ,(I ( OAI) 

T= (I (0,1)) 

T Xl Yl 

I,... , , 
. Oq 'l5 00~ .00'l'IBH ., .1'160B3 . 03 '17H'I ., . U"OO'l . 08B6561 ., • 3&B~i!~~ . 1557&73 

.s . HB7'1U . i!3'171i!B 

0 1 ____ rm:J-
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11. Polar Equations 
1. To open the Polru' aplet, press I APLET I 

2. Highlight Polar . 

3. Press !,'Hillil 

The POLAR SYMBOLIC VIEW is displayed, listing 
the 10 polar equation variables: Rl, R2, R3, 
... , R9, RO. 

Exo,mple: 

Suppose that you want to explore the equation '/(9) = 3 sin (2.5 9) ror O.s.9 .s. 4rr . 

Por Ih e purposes of this exam pte, ensure 111.01 I/Ie CU'/Tell! (INgle '//leas'll I'e //lode 
is Ractiruls. 

1. Enter tile equation. 

3 GJ [SiN] 2.5 I X,T,O I I ENTER I 

When Polar is activated, I x,T,al provides ule 
vm;able e whenever you press it. There is also 
a [iI menu key to assist in tile entIy of equations. 

The [Ell, ~ ~, and [WJ! menu keys operate in exactly the same way 
as in the Function aplet. See "Function aplet's symbolic view keys" on page 
38 for ftuther infol1llation, 

2. Display the POLAR PLOT SETUP screen, 

I SH IFT ISETUP-PLOT. 

8RNG is the plotting range of the angle 9. 

8STEP is the i.ncrement size used to detennine 
what values for e to plot within the plotting 
rfUlge. 

3. Change the upper limit of 6RNG to 4)(. 
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PilLAR PLOT SETUI' _ 
eRNG: €I 12 . 5663 ... 
eSTEl" Ml:m-J:¢-
XRNG: -6.5 6 . 5 
'o'RMG: -3 .1 3 . 2 
EMTER STEP SIZE IID_-Jtn •• __ 
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4. Plot the equation 

IPLOTI· 
The values of e and Rl (e) are shown at the 
bottom of the screen as you trace the cUive. 

5. Display the table of values for 8 and Rl (8 ) by 
pressing I NU,\-' I· 

PoLar Equations 

~ 
$: 0 Rl ($l' 0 """" 

Q RI 
I,.... , . 7'122UQ .. 1 . '138277 ., 2 .0'l'lU6 .. 2 . 52'1'113 

. S 2 . B'I6QS'l 

e EIillID ___ Im:I-
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12. Sequences 
1. To open the Sequence aplet, press I t\P LET I 

2. Highlight Sequence . 

3. Press EllJlil 

The SEQUENCE SYMBOLIC VIEW is displayed , 
lis ting the 10 sequence variables VI (N), U2 (N) I 

U3 IN) ... U9IN), UOI N). 

To allow for recursive defmitions of sequences, 
there are also valiables for specifying the first one 
or two terms of a sequence: ul (Nl) I Ul (2) I 

U2 11), u2 (2) ... UO 11), UO 12 ) . 

Example: 

F unct i on eKB 
I nf e-r-e-nce eKB 
Parametric OKB 
Polar OKS 

• 
JIlmtmillimm:llllmll!mll 

U2 < 1)= 
U2(2)= 

The simplest kind of sequence is one where the 11th tem1 as a ftUlction of II. An 
example is the geometric sequence 1, 112, 1/4, 1/8, ... This can be expressed as: 

UN = 1 /2AIN-l) . 

1. Enter the equation for the sequence against v 1 (N). 

~~ 10 move lo Ul(N ) 

1 Q 2 IZ'J tmHl IE NTERI· 

The values for the first two tenns u 1 (1) and 
V I (2) aTe automatically computed and 
displayed. 

When Sequence is activated, I x.T.el provides 
the v31iable 1/ whenever you press it. The 
~, tc1['tJ, m and [!ll menu keys assist in the 
entry of sequences. 

The l3:W, ~, HIm!J, and [}!lJ! menu keys operate in exactly the same way 
as in the FlUlction apiet. See "FtUlction aplet's symbolic view keys" on page 
38 for flUther infonnation. 

2. Display the SEQUENCE PLOT SETUP screen . 

I SHirT ISETUP-PLOT. 

SEQUENCE PLDT TYPE 
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3. Since l!2 "(N- l ) 5....1 for all positive integers, 
you will see more of the plot if you set the 
YRNG filed accordingly, such as to 1-.2, 1.061. 

4. Plot the sequence. 

IpLorl 

Both tile value of the index N and the value of 
the NIh tenn, Ul (N), are shown as you trace 
tlle cUlve 

5. Display a table of values for N and Ul (N) . 

INUMI 

Iterative sequences 
You call also defme a sequence iteratively. 

Exa mple: 

A certain sequence detived from Newton's Method 
can be defined iteratively. 

1. Press I SYM" I and wlcheck Ul(l), UI(2) , or 
UI(N). 

2. Highlight U2 (1) and enter 2. 

3. Highlight U2 (2) and enter \.5. 

4. Highlight U2 IN) and enter: 

U2IN-l )/2+1/U2IN-l) 

H: l Ul(H): 1 

N Ul 
1 ., ... 
. 1i!5 
. 06 i!5 
.o:Ili!5 

= 

... SEQUEHCE SYH2DLlC VIEW_ 
Ul (2)= . 5 ... 
Ul ( N)= 1/ 2A ( N- l ) 

.... U2(t ) =2 

.... U2(2)-1 . S 
tJn@,IJ3IJW1ICS_;U,.. 

5. Ensure that the plot setup parameters are set to the ir default values. 

I SH IfT ISETUP-PI..oT 

I SHlfr I CLEAR 

Press I PLOT I to plot the sequence. 

Sequences 

I~ 
H:l 
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You can see how quickly this sequence converges to 
v2 by pressing [NUM [. 

N ,.... , 
" , , 

U2 , 
I 

1. ' 
1. '11&6&7 
1 . '11'1l16 
1 . '11'1l1'1 
1 . '11'1l1'1 

Cobweb plots 
~ __ m.Im:I_1 

Iterative sequences are best displayed using a cobweb plot. In a cobweb plot, the 
first tenn of a sequence U [ is located as the point (U 1, U \) on the line ;Ii = x. This 
point is cOlUlected with a velticalline segment to (U \! U2) which in tWl1 is 
cOlUlected with a hOl1zontalline segment to (U2, U2). This process is then 
continued to form a web of line segments cOIUlecting (U2, U2) to CU3, U3) to 
CU,,, U4) and so on. If the sequence converges, one sees the web close in on a 
pruticulru· point. 

To see a cobweb plot for the sequence we just defmed: 

1. Press 1 SYMsl to retunl to the SEQUENCE SYMBOLIC VIEW . 

2. Select U2 in I SYMsl (and deselect any other sequences defmed). 

3. Press [SHIfT [SETUP-PLOT to bring up the SEQUENCE PLOT SETUP. 

4. Highlight SEQPLOT, ~ Cobweb, and press mll. 

5. Set the viewing window to [-.4, 4.8] by 
[-.4,2.12] 

6. Press I PLOT I to see the cobweb plot. 

If you trace the cobweb plot near the point of 
convergence, you can ~ In to see more detail. 
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13. Solving Equations 
The Sol ve aplet enables you to flnd roots of expressions and solve equations. 

1. To open the Solve aplet, press I ,W l ET I 

2. Highligh t Solve . 

3. Press Eilllil. 

The SOLVE SYMBOLIC VI EW is displayed, lis ting 
the 10 equation vad ables: El, E2 I E3 ... E9, 
EO. 

Analyzing an expression in one variable 
Tltis example illustrates how to fmd a root orthe expression X"2-3 . 

L Enter the equation. 

IX.T.OIu:::J 2 [J 3 I ENTER I 

When Sol ve is activated, lx, T, e I provides the 
variable X whenever you press it. However, 
you can use any real vmiables you wish in 
your equations. 

I_SlIlV£ S'o'Mt lll lC VI£H~I 

l';'; EU X-" 2-3 I 

'* E3: 
E4: 
ES: • 

1EiII!'.mll __ DmImIl1 

The §!Dl, m:m, ~, and ~ menu keys operate in exactly the same way 
as in the F\mction aptet . See "Function aptet's symbolic view keys" on page 
38 for ftllt her information. 

2. Display the SOLVE NUMERIC VI EW screen 
and specify a value for X (in this case, 5) to act 
as an initial seed value. 

[NUMI 
5I[NT[R) 

3. Solve for tile unlmown variable. -The root closest to the seed value is rettun ed. 

Different roots may be found by cluUlging the 
seed value. 
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Solve aplet's numeric view menu keys 
• Press I3:m to eelit the current value of the highlighted variab le 

• Press ~ to display a message about the solution (see below). 

• Press ~ to display the symbolic defmition of the cunent expression. 

• Press mm to find a solution for the highlighted vaIiable, based on the 
values of the o tller vaIiables. 

The following is a brief descIiption of n:::IE messages: 

Zero indicates that the displayed value X is a 
root (making El , X'2-3 equal to 0) to 12 
digits of precis ion. 

Sign Reversal indicates that the value of 
the expression changes s ign (from positive to 
negative or vice-versa) by a change in the last 

~ SDl'IE HUMERIC VIEW 

It: II~~ 73213513813757 I 
!Zer-o 

EHT ER VALUE OR PRESS SOlYE I ______ 1 

digit of the displayed solution of x. (Note: if the expression is the fonnula for 
a continuous function, the displayed value is within one digit of ~l root.) 

Extremum generally indicates that the displayed value X minirnizes the 
absolute value of the expression, but no sign reversal is obtained. 

CiF' When you rettul1 to the HOME screen after using the Sol ve aplet, any 
vaIiables used will have tlleir las t values shown in the SOLVE NUMERIC 

VIEW. 

Analyzing an equation with several variables 
An equation can have any number of vaIiables. Providing tllat you know the 
values of all the otller vmiables, you c~Ul use the Solve aplet to solve tJle value of a 
specified vmiable. For example, if a3 - 2b = Cl + 6, you can solve for b if you lmow 
tJle values of a and c. 

l. Rettu1l to the SOLVE SYMBOLIC VIEW and 
enter the equation. 

I SYMBI 

~ to highlight E2 , 

I ALPHA I A ~ 3 [J 2 0 I ALPHA I BB 
IALPHAI C 0 2 0 6 1 ENTER 1 
Note: E1 : has been a'utomalically deselecled. 17lis is because only oue 
equation can be checked 01 a l ime ;l1 the Solve aplel. 
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2. Enter tJ1e known vru'iables in the Numeric 
view. 

INUMJ 

31 ENTERI 

(IJ 

[B] 5 I EN TE R J 

3. Solve for tJ1e vatiable B. 

(IJ to highhght B , 

~ 

Solving Equations 

ENTER WILUE OR PHSS SOL YE 1miI1I:IB __ ImlI!EIm 
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14. Statistics 
The Statistics aplet can store up to ten separate data sets. It can do one-variable 
or two-variable statistical analysis of one or more sets of data. 

To staIt Statistics, press IAPLErl, select 
Statistics, and press aIlml. The Statistics aplet 
starts in umelic view, which is used to enter dat.:'1. 
Each colullm represents a variable named Cl to C9 
and CO. 

After entering the data, you must defme the data 
set ill the Symbolic view ( I SYMB I). 

n C! C2 C3 C4 
1 F"""" - - -

1ImIIIl3I1mDl!llfl1m1m:m 

The values computed in the Statistics aplet are saved in vmiables, and many of 
these vaIiables are listed by the ~ ftmction accessible from the Statistics 
aplet's Numeric view screen. 

Example: one-variable statistics 
Suppose that a manufactming company purchases a celtain pmt four titnes a 
year. In the last year, the plice and the munber of milts ordered each time was 
$4.25 (250 wlits), $4.60 (800 units), $4.70 (900 units), and $4.10 (1,000 lmits). 

1. Open the Statistics aplet. 

IAPLETI Select Statistics 
lHfil_ 
ERli1l 

2. Enter the plices paid in colwnn l. 
4.25 I ENTER I 
4.60 I ENTER I 
4.70 I ENTER I 
4. 10 [ENTERI 

n C! C2 C3 C4 
1 ~ . ~5 - - -2 ~ . & 

~Wm. 

ImIIIl3I1mDl!ll=m:m 

3. Enter the con·esponding frequencies (that is, Illunber of pmts purchased) in 
colunUl C2. 

(B 250 I ENTER I 
800 [ENTER I 
900 I ENTER I 
1000 I ENTER I 

n C! C2 

"" .~ 2 '1 . & BOO 
:I '1 . 7 ~oo 

'I :!.:.!.-

C3 C4 - -
ImIIIl3I1mDl!ll=m:m 

4. Ensure the ~ menu key label reads ~. 
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5 Press I SYMS I. The STATISTICS SYMBOLIC 
VIEW screen is where you specify what coiullm 
holds the data to be analyzed. You can also 
specify the cOITesponding frequencies. The 
default frequency value is 1. You can overwtite 
this value witll a new nwnber if the frequency 

I m l STflTtSTICS SYMtDLlC ... IEW _ 
.,...Hl :Cl C2 

H2: 1 
H3: 1 
H4: 1 

ENTEII SAMPLE IEIIIm:IlI __ 1ilElD1mlII 

for each data point is the srune. If the frequency of each data point is not the 
same, you need to specify a frequencies CO lUIlUl. In our example, th e data to 
be analYL:ed is in COiUllUl e l and the conesponding frequency data is stored 
in colullm C2. 

[8 ~ 2 !'Ill 

6. To compute statistics about the prices, retum to the 1l1l1l1elic view CI NUM I) 
and press B:lilIiI. There are two pages of statistics. Press [!] several times to 
scroll to the second page. 

l-YIIR H1 
SS OE II . i''Ili!i!? , 
MIN::;: u ., u I 
MEDIAN 

~ I 
., 
MAJ-:::;: 

4.7 .1 -----..-
7. To plot a histogram of yo W' data you will need to challge the plot setup 

parameters so that all your data will be plotted. 

!'Ill I SHIFT IS":Tup·PLOT 

[8 0 1 !'Ill 
4 !'Ill 5 !'Ill 
(B) 100 !'Ill 1100 !'Ill 
4 !'Ill 5 !'Ill 

8. Plot a histogram of the data. 

IPLOTI 

Statis tics 

UElmSTA TI ST ICS PL OT SETUP _ 

STAT PLOT: I:mI III--IIDTII : . 1 
)Cf;NG: 4 5 
'if;NG: -lee 11130 
HIING: 4 5 

SELECT STIITISTICS PLOT TY PE _tm!!l-i;i' • • __ 

.1. II 
Hl: [~ .. 'I.l ) F: 0 IImI!I 
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Example: two-variable statistics 
Suppose you want to explore the relationship between the temperature of a 
object and its voltune. 

1. Open the Statistics aplet. 

IAPlEYI Select Statistics 
Il!lfil iHj 
WilD 

2. Enter the temperatw'es in colullm Cl. 
9 1ENTERI 

8 1E NTERI 

7 1ENTERI 

5 IENTERI 

7 1ENTERI 

3. Move the cursor to column C2 and enter tlle the 
cOlTesponding volwnes. 

[B 7 I ENTER I 

8 1ENTERI 

4 I ENTER I 

8 I ENTER I 

6 I ENTER I 

n 1 

" - - -" " " '-1mIIm._ImII=_ 

n C C 

" , --I " . 
H: I " ..",., 

lEII-;:;'mDDafEl!:lw:m 

4. Ensure the ~ menu key label reads ~. 

5. To COinpute statistics about yow' data, press 
ERliiI. 

6. To view and, if necessruy, change the 
parameters for plotting a scatter plot of YOlU' 
data 

[![ll I SHIFT ISETUP-PLOT 

7. Draw a scatter plot of the data. 
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HEAN~ ~ " '" '" MEANV ••• " " m '" 7 .2 ------

24 
10.6 

Si!MARI<: ':. HMARK: + 
S~MARK: :: S5MARK: :-: 

MINIMUM HDRtZOPHAL YUUE 

I 
'+ 

Sll ll : ~ , 7 
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8. To draw a regression line: 
Im:llIWJ 

9. To see the equation of the regression line: 

Statistics 

I"'· , .. "" .. ,""' ,.,. ,I 
_____ 0. 
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