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Introduction

The HP 39G/40G is an algebraic-entry graphing calculator with advanced features
for:

e easy retrieval of previous answers and entries

e displaying algebraic expressions in standard textbook format
¢ generating tables

e displaying two graphs or a graph and a table on a split-screen
¢ working with functions, parametric and polar equations

e working with sequences (including recursion)

* solving equations

¢ computing statistics

* testing hypotheses

¢ calculating confidence intervals based on sample data

® symbolic algebra and tools for calculus

* operating with vectors, matrices, lists, and complex numbers
¢ drawing and annotating diagrams

¢ saving and sharing settings and equations

® programming.

This guide is intended to give you an overview of the basic features of the HP 39G/
40G.

Conventions

The following conventions are used in this guide to represent the keys that you
press and the menu options that you choose to perform the described operations.
e Keys are represented as follows:

e Shift keys, that is the key combinations that require you to press the [SHIFT
key first, are represented as follows:

[SHIFT)CLEAR, [SHIFTJMODES, [SHIFT]ACOS, elc.

e Numbers and letters are represented normally, 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:

¢ Input form fields and choose list items are represented as follows:
Function, Polar, Parametric.

Introduction Page 5



e Your entries as they appear on the command line or within input forms are
represented as follows:
2%X%-3X+5

e The arrow keys are represented as follows:
(a] (v] (] and [«].

& 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 back.

key
The key (lower left corner of the keyboard):
® turns on the calculator

® cancels operations

If you leave your calculator on for a few minutes without pressing any keys, it will
automatically turn off to save battery power. When you press [ON] again, the
screen reappears just as you left it. The memory of the calculator is maintained
when the calculator is off.

Contrast control

To lighten or darken the screen to your preference, press and hold down
while pressing [-] or [+], respectively.

Batteries

The HP 39G/40G takes three AAA batteries, which are located in the lower
compartment in the back of the calculator. You should get several months’ use
out of a set of batteries. Even when you take the batteries out, the calculator's
memory is maintained for a few minutes, giving you the opportunity to change the
batteries without loss of stored information.

Ports

You will find 2 ports on the top edge of the HP 39G/40G:
* a 10-pin serial port for connecting to another calculator or a datalogger
® aninfrared port for connecting to another calculator or printer.

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

Directly above the key is the key. Press and another key to
activate the operation or menu indicated by the blue label directly above that key.

When the key has been pressed, a shift symbol @ is displayed at the top
left of the screen.

Alpha key and special characters

The [ALPHA] key enables you to enter the characters that are displayed below the
other keys. When the key has been pressed, o appears at the top of the
screen.

7 When typing several letters in a row, simply hold down as you type.

Lower case letters are obtained by pressing and (in either order).

Greek letters and other special symbols are found in the SPECIAL CHARACTERS
menu ([SHIFT|CHARS).
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2. HOME

HOME is the primary work area for the HP 39G/40G.

Tour of HOME

To go to HOME, press [HOME].
Parts of the display

mrgs—Title

Menu key
labels

Menu key or soft key labels. The labels indicating the current use of the menu
keys. is the label for the first menu key. “Press EEEIZ" means to press the first
menu key above the illustration.

Command line. The line of current entry.

History. In HOME you can see up to four lines of history: the most recent input
and output. Older inputs and outputs are retained in memory, and can be
displayed by pressing [a] a number of times.

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

I, 59, (4 indicate whether Radians, Grads, or Degrees angle mode is set for
HOME.

The &2 and F3 symbols indicate whether there is more history in the HOME
display.

Annunciators. Annunciators are symbols that appear above the title bar and give
you important status information.

Whenever an hourglass appears in the annunciator area, the HP 39G/40G is busy
performing a calculation. Press (ON] while this annunciator is on to stop the
computation.

The low battery annunciator ((e)) indicates that your batteries are getting low.
(The calculator displays Low Battery when you first turn it on). You should
change them within a few days.

HOME . Page 9



Entering

When you type, the characters appear on the command line until you press
[ENTER).
Examples:

To enter 2 into the command line:

2 [ENTER

2

To enter 2.5 x 10™° ;

2 (L) 5 [SHIFT)EEX 38 2.5E38

2.5E28

Deleting and clearing

To delete a character you have entered, press [»] or (<] until the cursor is over
the character you want to delete, and press [DEL]. If the cursor is at the end of
command line and you want to delete the last character, just press [DEL).

Press CANCEL ([ON]) while on the command line and the entire line is deleted.
[SHIFT]CLEAR ([SHIFT] [DEL]) clears all previous inputs and outputs in HOME.

" The cursor is always in insert mode in HOME. In other words, it always
points to where the next character you type will be inserted.

Retrieving and editing

(SHIFTJANS inserts the special variable Ans in the command line. The value of this
variable is the last answer you obtained to an operation in HOME. This allows you
to immediately use the result of the previous computation in a new computation

without having to type it in.

In fact, until you press [SHIFT]CLEAR, a history of all your previous entries and
answers is maintained on HOME. Simply press the (a] key until you have
highlighted the entry or answer you want, then press IEZ&4. This copies the
highlighted entry or answer into the command line.

To make changes, press the («] or [] key to position the cursor. Any characters
you type are to the left of the cursor. Pressing deletes the character
underneath the flashing cursor. After you have made the changes you want, press

(EnTER).
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Examples:

Press [SHIFT)CLEAR and enter the following
calculations:

3 (%2
[=1) [SHIFT]ANS (to reverse the sign of the last -_--_J

answer)

1@ 8
((=)][SHIFT)ANS (to reverse the sign of the last answer) [ENTER

The first two computations you entered are now out of view, but they are still in
HOME. Notice the F showing in the upper right of your screen. This indicates
that there are more entries and answers than currently displayed. To display
earlier entries, press [a] to activate the highlight bar. Now you can move up and
down HOME pressing the [a] or [v] keys. (A small EZ and E3 appear on screen to
tell you which directions it is possible to move.) Your calculator will flash an
exclamation mark— 4 —when you reach the top or bottom of HOME.

Showing an expression

If a previous entry or answer is highlighted, the EiIE] menu key label is displayed.
Press to display the entry or answer in standard textbook format. 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/ V(312+472-5).

L[ @V M3 ) 2@ 4 2 (50

1/7(3"2+4°2=5)
L 22IEBETEVYS

Press (a] twice to highlight the expression and -
press to display the expression in standard 1

textbook format. When you are done looking at the P yal_
typeset version, simply press 2.
] (e (| ) B R
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Storing numbers in variables

The letters A, B, C, ..., X, Y, Z, and 0 are reserved as variable names for real
numbers. To store a number (or other object) under a variable name, enter the
number or expression on the command line in HOME, press Eff3, type the name

of the variable, and press [ENTER].
Examples:

This example stores 3 to the variable W. If a
symbolic expression contains W, then the HP 39G/
40G will substitute the stored value.

3 B3 (ALPFA] W (ER7ER)

To recall the value, simply type the variable name
and enter it.

[APHA] W [ENTER)
[ALPHA] W [x7] 4 [ENTER] T e e e I e
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3. Modes

Press [SHIFT|MODES to see the settings that control

how the HP 39G/40G displays the HOME screen to — |#NGLE MEASURE: [ETapiEETy
|MUMEER FORMAT: St andard

you. |DECIMAL MaRK: Dot 3

Although the number format setting affects only !cuunsg ANGLE MERSURE

HOME, the angle measure setting controls HOME
and the current aplet.

Angle measure

There are three angle measure modes to choose from:

Degrees There are 360 degrees in a full circle.
Radians There are 2r radians in a full circle.
Grads There are 400 grads in a full circle.

Setting the angle measure

The following example demonstrates how to change the angle measure from the
default mode, radians, to degrees for the current aplet. The procedure is the same
for changing the decimal mark.

1. Press [SHIFT]MODES to open the HOME MODES input form.
The cursor (highlight) is in the first field, Angle WOME MODES
AMGLE MEASURE: [ETwBR=Tn)

Measure. NUMEER FORMAT: St andard
DECIMAL MARK: [iot 6, 3

CHOOZE HMWELE MEAZUKE
I S

2. Press HIIHE to display a list of choices.

HOME_MODES §
e

ANGIS
MU DeErees
DECH

Grads

CHOOZE AMGLE MERSURE

HOME HMODEZ
SURE: [T e

| NUMBER FORMAT: St andard

|DECIMAL MARK: Dot 6,

4.  Press to return to HOME. |

CHOOZE AMGLE MEAZURE
|

3. Press[a] toselect Degrees, and press 3. The
angle measure changes to degrees.

¥ Instead of pressing and selecting an option from a menu, you can press
repeatedly until the option you want is displayed in the field.
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Number format

The standard numeric display mode of the HP 39G/40G is to display 12 significant
digits (15 digits are used internally during computation). Your HP 39G/40G is in
standard display mode if the number format reads Standard.

There are five number formats:

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

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

Scientific Exponential notation (exactly one digit to the left of the
decimal point). Number of places after first significant digit can

be 0to 11.

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

Fraction Numbers are displayed as fractions in “P/Q” format. The
decimal precision of the result can be 0 to 11 places.

Examples:
a. With standard number format selected, go
HOME and enter 12345.6789

b. Press [SHIFTJMODES, [¥], Fixed number
format, specify 2 decimal places, and press 2.
Press and enter 12345.6789 again. The
result is now displayed with 2 decimal places.

c. Press [SHIFT]MODES, [v], EIEE Scientific
number format (still 2 decimal places), E&.
Press and enter 12345.6789 again. The
result is displayed with an exponent, one digit to
the left of the decimal point, and the specified
number of decimal places.

d. Press [SHIFT)MODES, (v), BEEHE Engineering
number format (still 2 decimal places), HZ.
Press and enter 12345.6789 again. The
result is displayed with an exponent that is a
multiple of 3, and the specified number of
significant digits beyond the first one.

12345.6789 ‘
12545. 6759
fstoe] 1 [ T |

12345.6729

1234353.68

T = o s P s =

12345. 6789

1.22E4

\
e e e
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e. Press [SHIFT|MODES, [¥), Fraction
number format (with 2 digits maximum), E=E.
Press (HOME] and enter . The result is
displayed as a fraction based on 2 decimal
places. T S e e P

f. Press (SHIFT|MODES, (v], MEIHE Fraction
number format (with 3 digits maximum), i&.

3 [T FUNCTION

Press [HOME] and enter wt. The result is T
displayed as a fraction based on 3 decimal 333-186
places. T ) e P

¥~ You will probably find that Standard format serves most general purposes
best.

Decimal mark

You can also change the decimal mark from a period (.) to a comma (,).

Resetting the MODES

Press [SHIFT]CLEAR to reset all the modes to default settings.

Modes 7 Pége 15



4. Computational Examples

The HP 39G/40G uses algebraic-entry notation (not Reverse Polish Notation or
RPN). The following 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

format.

Arithmetic operations

Addition: 26 [ + ] 82 [ENTER

Subtraction: 86 [ - ] 32 [ENTER

Negation: [(-)] 2 [ENTER

Multiplication: 62 [ x | 45 [ENTER]

Division: 85 [ = ] 20 [ENTER

Exponentiation: 42 5 [ENTER

Square roots: \ 20 (ENTER

Squares (exponent 2 is shown as a superscript):

Reciprocals: 85 [sHirT] X! [TNTER
Powers of 10: [SHIFT)10* 3 [ENTER]

Absolute value: [SHIFT]ABS [(-)] 5 [J] [ENTER

The square root of a negative number:

EFTN (O [2)4 ()

[T 54
o 5 P I

IVEEW FUMCTION
-2
62%45
‘ 2728
‘IEEIIIIIIIII..I.IIIIIIlll
T FUNCTION
25218
4,25
425
138691232
L T (S

ETRAD)
851
1.17E47ESEE24E-2
163
1868
T ] B (T

T ) e [ ] ()

Page 16
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Nth roots: 5\‘(—32). I S FuNCTION S

5 o) ™ [() [(2) 32 (1) [ENTER 5 MTHROOT- 52 |
i =
T [ LG R el

& Either the subtraction key [ - ] or the negation key [(-)] can be used to obtain
a negative sign in an expression.

Transcendental functions

Natural exponentials: [SHIF1]e* 10 [ENTER o T e FUNCTION S

=18
22A2E. 4657348

T I T ) ()

The function keys automatically insert the left parenthesis for you. Unless it is
necessary to ensure the intended meaning, you do not need to insert the right
parenthesis

Common (base 10) logarithms: (LOG] 2 ()] [ENTER ’Wﬁ:

‘
LOGCED )
\

Natural (base e) logarithms: [In] 3

TN FUNCTION

LM
‘ 1.B9261228967
|

st ] [ [ [ [ |
With the angle measure set to Degrees: T TR FUNCTION
Trigonometric functions: [Cos] 60 [1]

COSCEAD

| 5

[ S P i e ]

With the angle measure set to Radians:

Trigonometric functions: SHIFT]® (= ] 2 [1]

ENTER iSIHli T2 i
hﬂﬂﬂll!.ll.lll.ll!!
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Inverse trigonometric functions: [SHIFTJATAN 1

Mathematical constants
T ([SHIFT] 7T [ENTER])
e ([ALPHA][SHIFT]e)

i (AR ()

Some for you to try:
g. A famous result. What is e™ + 1?
h. Which is larger: e™ or n°?
i. WhatisIn(-1)?

Implied multiplication

b RADE:: FUMCTIOH 3

ATAHELY :
. TES398165597

T e e e e

2. 141539265359
e
2. 71828182846

i ] o (R )

The juxtaposition of two number quantities implies multiplication in most cases.

Here are some examples to illustrate:

4[01 @2 0) ) 3 [(NTR)

|HEI

FUNCTION &

4£C1+20"3
1683

B e s s e

Note that a multiplication symbol is automatically entered for you.

With 3 stored in variable A and the angle measure in

MODES set to Degrees:

(ALPHA] A [€Os] O 0] (ENTER] shows A*COS (0)

Page 18
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Note the space that appears on the command line
when you press immediately after typing A.
This space appears because there is a chance of
ambiguity in the function name. If we were to delete |
the space between A and COS (0) before pressing -—---‘
[ENTER], We obtain ACOS () not A*COS (0).
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5. Aplets

Aplets are the application environments where
you explore different classes of mathematical
operations.

Inference
Farametric

Aplets are stored in the Aplet library. Press [apit1
to display the APLET LIBRARY.

Built-in Aplets

Function for working with functions, that is, equations of the form
y=S(r)

Inference for working with inferential statistics

Parametric for working with parametric equations: a(¢), y(1)

Polar for working with polar equations: » = f(8)

Sequence for working with sequences: (U} (N=1,2,...)

Solve for equations of one or more variables

Statistics for working with descriptive statistics

Quad Explorer  aspecial e-lesson for investigating the characteristics of
quadratic functions

Trig Explorer  aspecial e-lesson for investigating the characteristics of
trigonometric functions

Aplet Library’s menu keys
e Press to save an existing aplet with a new name.
e Press to revert the aplet’s default settings.

e Press to sort the Aplet Library menu options alphabetically or
chronologically.

e Press B to transmit aplet(s) to another HP 39G/40G or PC.
e Press [HEEEH to receive aplet(s) from another HP 39G/40G or PC.
e Press to activate an aplet.
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Starting an Aplet

The following example illustrates how to start a
Parametric aplet. The procedure is the identical
for all aplets.

1. Press [APLET].

2. Press [Z] twice to select Parametric.
3. Press EEETHEE

The Function, Parametric, Polar, Sequence, Inference, and Solve aplets start in
the Symbolic view. The Symbolic view is used to define functions, equations, and
expressions for these aplets. The Statistics aplet starts in the Numeric view and
the Trig and Quad Explorer aplets start in the Plot view.

L
[EDIT [ cHE] T | [SHOW[EVAL |

Aplet views
¢ In Symbolic view ([SYMB]), you specify

S PARAMETRIC SYMEBOLIC VIEW S5

equations, or data to work on. w1 CTI=COSCTY
¥ P1CTa=SIHCT Y
YalTa=
WICT= v
CEDIT v cHk] T | [SHOW|EVAL]
* In the Plot view ([PLOT]), you draw,
manipulate, and analyze graphs. L
™
= +;
T: 0 €100 [HMEHU]

¢ In the Numeric view ([NUM]), you display the

. . 1| w1
coordinates of the plotted points, or enter the 1 0 I
data for statistical analysis dahndee Zg::gﬂ
’ .wssaassl.aqssaua
.921061 |.3894183
.8 | . B775B26]. 4794255

Iz
lzoom] [ [ EIG JoEFN] |

Saving an Aplet

enables you to save the equations or data you have been using along with
the particular settings you specified. You can even save notes ([SHIFT|JNOTE) and
sketches ([SHIFT]SKETCH) with the aplet.

When you press EEIE you are prompted for a
name for the aplet. Enter a name of your choice,
press EH or if you change your mind, press
ICHHCELN

ZSAVE APLET 55 3|

NEW! NAtE:

[T HE +
[T [ [fucelni] ok |
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%" The EEE menu key enables you to enter a string of alphabetic characters

without holding down the key. Press BEE to turn this feature off after
you have entered a name for the aplet.

For example, if you type in MINE as the name of

G
your aplet and press EE, you will see MINE listed =g e LiKE
in the Aplet Library along with the built-in aplets. Parametric .BIKE
Funct ion EligEt
At any time in the future, you can reuse the Inference BKE
: . ; . — Polar BEE w
equations, data, and settings by pressing [APLET), ST T T T

highlighting MINE and pressing B, If you
change the equations, data, or settings, you can either MINE to its original
version or it again with the changes you have made.

Deleting Aplets

To delete a saved aplet, highlight its name in the Aplet Library and press [DEL]. If
you want to delete all the saved aplets (except the built-in ones) press(SHiFT]
CLEAR. The HP 39G/40G will not allow you to delete any of the built-in aplets.

When deleting aplets, you will be prompted to confirm that you want to proceed
with the deletion. Press or .
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6. Working with Graphs

These examples illustrate some of the tools available in the Plot view ([PLOT)). All
the examples are for Function, but many of the features are similar for

Parametric, Polar, Sequence, Solve, and Statistics .

Open the aplet
1.  Open the Function aplet.

=TART
The Function Symbolic View is the starting
view for the Function aplet.

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

G

N-:ni:N SYMEOLIC VIEW S

: ¥
LEDIT [wehi] H | [SHOW]EVAL |

M FUMCTION SYMEOLIC VIEM S5
SIMCHD

Fai
Fa(ih=
| F5eX5= v
LEoiT [chkl i | [sHoi[eval |

¥ You can enter up to 10 functions, and plot one, some, or all of them. Those
functions with a checkmark beside them will be plotted. You press to
add a checkmark, or to remove a checkmark, from a highlighted equation.

Set up the plot
3.  Set up the plot.
(SHIFT)SETUP-PLOT

There are two pages of plot settings, and you
move between the two pages by pressing the
EFEEd and keys. The settings on
these pages determine the dimensions and

the features of the Plot view or viewing window.

%’%Funmuu PLOT fETuFm
HENG: [
VENG: -3, 1

|uTICK: 1

RES: Detail

| ENTER MINIMUM HORIZOMTAL VALUE
EDIT

U
]

YTIC

Working with Graphs
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Plot setup fields

The first page of the Function Plot Setup displays the following settings:

XRNG: XMIN and XMAX
the left and right boundaries of your viewing window

YRNG : YMIN and YMAX
the lower and upper boundaries of your viewing window
XTICK: the spacing of the marks on the x-axis
YTIEK: the spacing of the marks on the y-axis
RES: plot resolution

(Detail forevery pixel; Faster for every second pixels)

4. Change the XTICK setting to 2. I
FUMCTION PLOT ZETUP

E] E] #RMG: -5, 5 5.5
YEMGE: -3, 1 2.2
RTICK: 2 vrice:
2 Res: Detail
ENTEE YERTICAL TICK SPACING
[epit] — | PacEw ] | |

5.  Move to the second page of FUNCTION PLOT SETUP.
IFAGEW

Press to check or uncheck any of the

FUNCTION PLOT SETUP

following plot mode settings: B=iMULT _INY. CROSS
. # CONNECT _ LRBELS
SIMULT checked for simultaneous ¥ RHES _ GRID
graphing of all selected
. PLOT FUMCTIONE SIMULTAMEDUSLY?
equations; unchecked for [~ T oh ==
sequential (F1(X) before F2(X),
and so on).

CONNECT  checked for connected graphing; uncheck for dot mode
AXES checked to show the axes; unchecked to hide the axes

INV.CROSS checked for inverted cursor crosshairs (shown as white on a
dark background); uncheck for standard cursor crosshairs

LABELS checked to have axes labeled with their ranges; uncheck to
hide labels
GRID checked to have lattice points plotted (points that line up with

the tick marks on both axes); uncheck to hide lattice points

Reset all plot settings

6. Reset all the plot settings so that the origin is at the center of the screen,
coordinate axes are shown, each axis tick represents one unit, and each pixel
represents 0.1 units.

(SHIFT]CLEAR.
% To reset a field to the default value, highlight the field and press [DEL].
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Plot the function

7. Press [PLOT] to see the graph of the o
function(s).
P

Wl Flise o  [EEI
Analyze the graph
8. Press [EEIM and the coordinates disappear to

display the Plot view menu keys. | ] §‘

The Plot view menu keys enable you to il - i o,
explore the graph in greater detail. " Rt

Plot view menu keys

* Press B[l to display the zoom menu. See “Zooming options” on page 26
for descriptions and examples of zoom options.

e indicates that the trace function is turned on (this is the default
setting). Press (»] or («] to trace along a graph. Press [a] or [v] to move
from one function to another function. Press EEGED to turn the trace
function off. When the trace function is off—indicated when the menu key
label reads EEETTE3—the cursor can move freely across the entire viewing
window.

¢ Press EEE] to specify an X value to jump to on the graph. The coordinates
of the point at your chosen X value are displayed near the bottom of the
screer.

® Press to display the list of function tools. See “Function tools” on page
27 for more information. Note: The [E5:1 menu key is only available in the
Function aplet.

» Press [@333 to display the equation for the currently selected function. In
the example above, the equation is F1 (X) : SIN(X).

e Press to hide the menu labels. Press [EE: again to obtain the
coordinates. Press 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 the following zoom methods:

Center

Box. ..

In

Qut

¥X-Zoom In

X-Zoom Out

Y-Zoom In
Y-Zoom Out

Square

Set Factors...

Auto Scale

Decimal

Integer

Trig

Un-zoom

centers the screen at the location of the
cursor.

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

will zoom in by the horizontal and vertical
zoom factors.

will zoom owul by the horizontal and vertical
zoom factors.

will horizontally zoom in by the zoom factor.

will horizontally zoom out by the zoom
factor.

will wertically zoom in by the zoom factor.
will vertically zoom owut by the zoom factor.

will square up the viewing window so that 1
pixel represents the same distance
horizontally and vertically.

allows you to set your own horizontal and
vertical zoom 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 while
also showing the origin, maximum, and
minimuin.

returns a zoomed graph to its default plotting
domain.

changes the tickmark spacing on both axes
to 1 unit.

changes the tickmark spacing for the
independent variable to n/24 radians, 7.5
degrees or 81/3 grads.

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

Page 26
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Example:
1. Graph the sine function once again using the default plot settings.

2.  Press EEEE S

3. Press EGEE l ‘
n 7 L

Select Box. . . and press H&. ’ B -
x\_d-'/l N
The cursor is at the origin Press EI# to make
SELECT SECOND CORNEF [ETTHN BTN

the origin the first corner of the zoom box.

(W]

6. Press [»] tomove the cursor to X=3.

7. Press [a] to move the cursor to Y=1. You'll /,f’fﬁq\x\
see a box being drawn. i S
/
8. Press 3. The viewing window has changedto | \1
encompass the area between [0,0] and [3,1]. [Z00M[TRACE[GOTO | FCH [DEFN JMEN]

Function tools

The menu key labeled £ in the Function aplet’s Plot view brings up a menu list
of tools to help you analyze the important characteristics of functions.
Example:

1. Open the Function aplet and define the function _________
HEARE FUNCTION SYMEDLIC VIEW S5

\_3 HELCRI=K3E—2ER
g -2x Fz
FSiaa= T
FIIA LEuiT lchi] & [ [SHobi] Eva |

)3 (6 02 ® Fro) e

2. Reset plot view settings.

[SHIFT)SETUP-PLOT
CLEAR |kes: Detail
|ENTER MINIMUM HORIZONTAL VALUE
3. Plot the function
/
"
w0 FLO: 0 [MENU]
4. Move the cursor along the graph until it
reaches X=3.
[»] (untilx: 3)
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5.

Display the Plot FCN menu.

. !
EEmm
Slope
—“—i|Sigmned area. —t—
r + \'1. “.’
| [ 1 | [hNiL] DK |
Finding roots

Select Root and press E&. The cursor moves to o
the nearest root. You should see ROOT : ‘ PN /
3.46410161514 at the bottom left of the { / |

named Root that you can access from the

screen. This value is also recorded in a variable : ! ‘
HOME screen.

ROOT: 3.46410161514

Where a function has more than one root, the root closest to the cursor is
returned.

Finding slopes

Press B, R select S1ope and press HE.

This calculates the derivative of the function at ‘ SN If

the w-coordinate of the cursor crosshairs |.l" K | |
location. You should see SLCPE: 4.000 at { f\\ fa’

the bottom of the screen. This value is also sLopE o0 NS

recorded in a variable named Slope.

Finding integrals

Press EEE, and select Signed area. ..
When you press &, you are prompted for a
starting point (lower limit of integration).
Press @2 and the starting point is
¥:3.46410161514. Now you are prompted
for an end point (upper limit of integration).
Press [« to move the cursor crosshairs over
to X : 0 and watch as the region between the graph and the x-axis is shaded.

f

I
GOTO |3 [CANCL] DK |

You can also use EIZE. In this case, the area is not be shaded.

Press HE once again to compute the definite
integral of the function from the starting point s \\I / ‘
to the end point. You should see Area:6.000 ,/ !

at the bottom of the screen. This value is also

recorded in a variable called Area. { F'

|AEER: 60010

" The Signed area... option computes a

definite integral, so if the function graph lies below the x-axis the resulting
area is negative.
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To clear the shaded region created by the Signed area. .. option, press
to redraw the function graph.

Finding extrema

Press [»] to move the cursor is near X=-2.5. Press

EEIE, DL select Extremum and press 2. The ™ J |
cursor moves to the nearest extremurm and displays |."f ™ /
its coordinates. You should see EXTRM: i {"..\ p.l' ‘
(-2,2.66666666667) atthe bottom of the N

EXTRM: (2.-2.66666666667)  [EII)

screen. This value is recorded in a variable named
Extremum.

Plotting piece-wise functions

Suppose [ (x) = Fifr<landf(@)=1-xifxs1.

Method 1

1.

Start the Function aplet and enter the function.

S FUNCTION SYMEBOLIC VIEW 3555

APLET] Select Function BEEE ks sl
[SHIFTJCLEAR i 5

- . o e

[ (2] 0] (X] [Q[XT.8] (SHIFT]CHARS < FS(Ho= v

1@@18@@[@ LEDIT [/ chicl i ] [SHOLIEVAL]
(SHIFT]CHARS > EIE 1[7) [ENTER

To obtain the inequality symbols, press CHARS menu, highlight the
desired symbol using the arrow keys and press [INTIR].

Plot the function.

h
5 )
(PLOT] \I A
Note: If the plotting parameters are sel so that l e
plotted points will be connecled—the defaull .
H LK) B

setting—the graph will connect across the
Jump discontinuity.
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Method 2

An equivalent of the above piece-wise function is IEFE (X< 1, X72, 1-X). Tlus
expression can be read as saying “if v < 1, then evaluate r“ else evaluate 1—x.’

1. Return to the Symbolic view and enter the

function.

SYMB | [SHIFT |CLEAR

ALPEA] TFTE () (sHIFT)cHARS <EI3 1
0 & () 20) | 0 &r) () (@)

2. Plot the function.

PLOT

Plotting multiple functions

You can plot up to 10 functions at once.

1. Return to the Symbolic view and enter the

functions.

ST cLEAR I8

i)
(cos)

(51 (.70) ) () (€08 (50) 1) ()

2. Set up the plot.

[SHIFT)SETUP-PLOT
CLEAR

3.  Plot the functions

PLOT

Whether or not these functions are plotted
simultaneously or sequentially is determined by
whether or not SIMULT is checked in the

FUNCTION PLOT SETUP.

SRR FUNCTION SYMEOLIC WIEW SEERE
E1CHI=IFTECHE] , 12

Fadka=
Faiii=
FSik)= v
A
b} FLiidx: 0

UMCTION SYMEDLIC VIEN e
YELOHI=STHOHD
YE2(HI=COS (R

F3 =SIHCK Y ACOS 0

F4
FS(Hi= v
[ EDIT [wCHE] # | [SHOMW] EVAL |

FUNLTIEIN PLOT ZETUP

5 B.3
VRN —3 1 3.2
HTICK: 1 YTICK: 1

kEs:  Detail

EMTER MINIMUM HORIZOMTAL YALUE
EniT] | PhcEW] | |

|
e FLlid: 0 ETET

Press [a] or [¥] to move the cursor from graph to graph.

Press @351 to see the equation of whatever function is currently being traced.
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Finding intersections and areas between two graphs

If you have plotted two or more functions, an
additional function tool called Intersection
appears on the menu.

Selecting this option uses the function currently
selected and prompts you to choose either one
additional function or the X-Axis.

Pressing moves the cursor to the nearest
intersection point of the two selected graphs (or the
nearest root if you choose ¥-Axis), displays its
coordinates, and records the coordinates in the
variable Tsect.

Foot

Intersection

51lope

Sianed area..,

Exct remum

N

o
[ [ 1 [  [eANeE] O |

72“ / /"’Z z}\/

A
il
1-ECT: (785398160 7071067 BT

Working with Graphs
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7. Working with Tables

These examples illustrates some of the tools available in the Numeric view
([NUM]). All the examples are for Function, but many of the features are similar
for Parametric, Polar, Seguence, Solve, and Statistics.

Open the aplet
1. Open the Function aplet.

Highlight Function
Define the function
2. Enter these four functions.
[ETER]
(s (%) (1) () (E5)
012 6N) GO

Set up the table

3. Return the numeric table settings to their
default settings (where the starting value is 0
and values are automatically incremented in
steps of 0.1).

[SHIFT)SETUP-NUM
SHIFTJCLEAR

Numeric setup fields

S FUNCTION SYMEOLIC VIEW S5

Falki= L
LENT fwcHiel & | [SHOW[EVAL|

SEEE FUNCTION SYMEDLIC WIEW S
|

[FE FUNCTION. MUMERIC SETUP S5
|HUMETART: [G]

HUMSTER: 1

HUMTYPE:  Automat ic
NUMZOOM: &

EMTER :TARTIMG YALUE FOR TRELE
T S O (77

Use the Numeric Setup to setup parameters for building a table of values

for a function.

NUMSTART: the starting value for X

NUMSTEP: the step value (increment) for X
NUMTYPE: Automatic tolet the HP 39G/40G generate values for x.
Build Your Own to fill in your own values for X
NUMZOOM: the zoom Tactor for your table
Page 32 -
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Display the table

4.

o

Display the table.
NUM

The [&], [¥], [»], [«] keys enable you to move
from entry to entry of the table.

To find the value of F4(X) when X = 0.2, scroll
to the F4 column.

MEOENEEE

The full precision of a highlighted entry is
displayed at the bottom of the screen.

Increase the font size in the table.

B

Decrease the font size in the table.

ElG]

Display the equation of F2(X).
(«] [«]) EEET

Display the list of zoom methods.
Z00F]

Zoom options

e T will zoom in by the zoom factor.
o out will zoom out by the zoom factor.

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

e Decimal restores the default settings.

4,93

931061 |
\8775B26]. 54630251 B3

4. 93215457559

[zooM]—— | [ EiG JoEFH] |

“

Fz Fd |

5]
.1
-2
o

Indef .

[5]
.1883359.96664
. 2BE7

.uﬁ?SS’” 23273

4.93
200m]

2154587539
=

| [EiGeloEFN] |

In*eger
Trig

(i

IIIIIIIIIIIIHHHIHI

s Tnteger setsthe starting value NUMSTART to 0 and the step size

NUMSTEP to 1 unit.

e Trig sets the starting value NUMSTART to 0 and the step size NUMSTEP to
approximately n/24 units. If the angle measure mode is degrees, then the

NUMSTEP is 7.5 degrees.

¥ You can change the designated zoom factor by pressing SETUP-NUM and

editing NUMz00M. The default zoom factor is 4.

Working with Tables
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10. Display the table using the zoom out method.
Select Out

TS,

The table is recomputed so that . 3 is still

highlighted, but now the step sizes are . 4 instead of . 1. That is, the step size
is multiplied by the zoom factor. 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 [VIEWS] to obtain a menu list of special
viewing screens.

? tail
Flao ble
3 |Qverlay Flot 3353
7 |Auto Scale FEER
E‘% Decimal w|d2E
|1 [ [  [thNcL] ok |

Split screen—two graphs

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

2000 [TRACe] i) | FCN [DEFN | <~ |

For example, if you press EiIIE and select a zoom
option, the left graph remains unchanged but the
right graph is re-plotted according to the zoom
option you chose. The example at the right shows
two views of the graph of sin(x). In the left pane is
the graph plotted according to the default plot
setup parameters; in the right is the same graph
viewed by zooming in about the origin.

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

Press 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 into two vertical
panes and draws the graph in the left pane and the
corresponding table in the right pane. It enables you
to see both the PLOT and NUMERIC views of your
function at the same time.

As you move the trace on the graph, the
corresponding 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 F1 (X) =SIN(X) in
the default window. If you switch from Function
to Parametricin you can use Overlay
Plot (with the same window settings) to overlay
the graph of

X1(T)=SIN(T)

Y1(T)=T

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

Automatic scaling

Auto Scale will automatically scale the vertical
range so as to fill as much of the screen as possible
while still showing the origin, minima, and maxima.

The first example at the right shows the default
display of F1 (X)=SIN(X).The second example
shows the same function after choosing
Auto Scale.

Special preset zoom windows

-
1T 0 0,00 [MENL |
—. e
T
0 FLit): 0
Pt /ﬁ‘ ‘
I
r)/ \.1 \'4\ ‘}.’3
g I'|. |
‘\_ _,"? I'L/'f
4 Floge o EEID

Decimal sets the tick marks along the x-axis to be one unit apart (so that each
pixel width = 0.1 units). Note that this effectively sets the viewing window back to
its default ranges: [-6.5,6.5] by [-3.1, 3.2] for functions.

Integer sets the tick marks along the a-axis to be ten units apart (so that each

pixel width = 1 unit).

Trig sets the tick marks along the x-axis to be approximately /2 units apart, and
each pixel width is approximately m/24 units. If the angle measure mode is
degrees, then Trig sets the tick marks along the x-axis to be 90 degrees apart,

and each pixel width is 7.5 degrees.

“F7 The autoscaling and special preset zoom window views are also available in
the EIZIEl menu when you are in Plot view.
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9. Functions

i,
2.
3.
The FUNCTION SYMBOLIC VIEW is displayed.

On this screen you define the functions that you
want to plot.

You can define up to 10 functions: F1 (X) ,

F2(X)...FO(X).
Example:
1. With F1 (X) = highlighted, type [SIN] (x.1.0]

o

To open the Function aplet, press [APLET] = LIBR"RHIM g

Highlight Function.

ress EILLES. .- BEE
Rigsd Trig Explorer E*KE,

ENTER |.

When Function is activated, [X,7,0] inserts

the variable X whenever you press it. There is
also a B menu key to assist in entering A 25T T T8

formulas.
Note that the closing parenthesis is entered for you.

The v indicates that F1 (X) is selected for graphing or making a table. An
equation or automatically selected on entry.

The menu keys you have access to while the FUNCTION SYMBOLIC VIEW
screen is displayed are explained in “Function aplet’s symbolic view keys” on
page 38.

With F2 (X) = highlighted, type [CO3] [x.1.0
[ENTER].

With F3 (X) = highlighted, type

[ALPHA) F 1 ( (x70) () (=) (AP F2(0) (X.T.8)
(0] [ENTER].

Once you have defined the functions you
want to plot, you can view and, if necessary,
change the plot setup parameters.

S FUMCTION £ kauLl-. VIEW SR

wRNG: ] 5.5
VENG: -3, 1 3.2
HTICKE: 1 WTICK: 1

rEs: Detail

EHTER MINIMUM HORIZONTAL VALUE
JEDIT] | PaGEW ] |

These parameters determine the plotting
range, tickmark spacing, resolution, and so
on.

(SHIFT)SETUP-PLOT.

Note that there are two pages of plot setup parameters. Press EIH3d to
display the second page.
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ot

6.

To plot the functions, press [PLOT].

AN
T ed :

M _ Fldine 0 [MENL |

To view and, if necessary, change the table —
: ary, chang [0 FUNCTION NUMERIC SETUP 5555

setup parameters, press |SHItT |SETUP-NUM . WUMSTRET:

|MumMsTER: 1

NUMTYPE:  Automat ic
NUMZODM: <

ENTEF STHRTING VALUE FOR TRELE
et | [ [Fome] |

These parameters determine the starting
value for the independent variable, the
increment for consecutive values of the
independent variable, whether the calculator
or the user determines the values of the independent variable, and the zoom
factor for table zooming.

To display the table, press [NUM].

@

Function aplet’s symbolic view keys

Press to copy the highlighted function to the edit line.

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

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

Press to display the highlighted function in standard textbook format.

Press to evaluate dependent variables or functions used in the
highlighted equation.

Press [T to enter the edited version.
Press [fIILT98 to restore the original.
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Example:

Press [SYMB] to return to the FUNCTION SYMBOLIC VIEW screen.

1. Highlight F2 (X)and press BIEIE.

G FUNCTION SYMEDLIC VIEW S
WELCRI=SINCKD
J=COSERY

2. Highlight ¥3 (X) and press EZ5IH, Fz

3. Highlight 73 (X)=F1 (X) /F2 (X) and press
EVALE

4. Press HiI® to see F3 (X) = as a fraction in
vertical form.

i__3%:5 THCA)
5. Press to close the window. COSR)
T 0 ] T e

Deleting and clearing functions

Press to delete a highlighted function. Press [SHIFT]CLEAR to delete all the
functions.

“¥" When you press [SHIFT]CLEAR, you are asked if you really want to Clear All
functions. Press EE or G,
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10. Parametric Equations

1. To open the Parametric aplet, press [APLLT
2. Highlight Parametric.

3. Press BT

The PARAMETRIC SYMBOLIC VIEW is displayed,
listing 10 pairs of parametric equation variables:
Xl ¥l K2 Y2y smay X9 Y8 X0, O

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

Example:

S APLET LIERARY @;"ﬁmﬁ

Function BkE
Inference HEE
F'ar'ar-'ue-t.ric BKE
Polar AKE
Sequence BHKE w
@Hm

T PARAMETRIC SYMEOLIC VIEW 358

MBCTI=

WEET =

HICTI= *
[EoiT [Pcik] T | [SHOW[EVAL

Suppose that you want to explore the following set of parametric equations:

x()=tlcostand y() =tsinitfor0 << 2m.

For the purposes of this example, ensuve that the current angle measure mode

is Radians.
1. Enter the equations.

&) () [©5) (%79)
afsn

When Parametric is activated, [X.7.0

S5 PARAMETRIC SYMEOLIC VIEW
il Ta=T#COSCT
(leTa=T#SIHE

v L
LENT |wcHE] T | [SHOW[EVAL]

provides the variable T whenever you press it. There is also a i menu key to

assist with the entry of equations.

The ETE, EETE ETE and menu keys operate in exactly the same way
as the menu keys in the Function aplet. See “Function aplet’s symbolic view

keys” on page 38 for further information.

2. Once you have defined the equations you want
to plot, you can view and, if necessary, change

the plot setup parameters.

These parameters determine the plotting range,

and the independent variable’s range and
increment value.

(SHIFT)SETLP-PLOT.

SHEEEE PARAMETRIC PLOT SETUP S35

TrNG: ERI 12

TETER: . 1
|WENG: -5, 5 E.5
VENG: =3, 1 2i8

|
ENTEF MIMIMUM TIME YALUE
[EDT] | FAGE ¥ |

Note that there are two pages of plot setup parameters. Press ETH%d to

display the second page.
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Reset all the plot settings.
SHIFT|CLEAR.

Plot the equations.

Both the value of the independent variable T
and the coordinates (X1 (T),Y1(T)) are
shown as you trace the curve. You can trace
beyond the original domain in either direction.

You can change the scale to see more or less of
your graph. In this example, choose Auto Scale.
See “Special Views” on page 35 for a
description of Auto Scale.

VIEWs) Select Buto Scale HE

See “Zooming options” on page 26 for further
information on zooming.

Display the table of values for T, %1 (T), and
¥ (T).

NUM

7
/1
T 00,0
— '*‘

-~ b
- i Jod
|

h el
N R
LR ] B MENL |

See “Working with Tables” on page 32 for ]
further information on zooming within a table i
and tools for analyzing the table.
Parametric Equations - Page 41



11. Polar Equations

1. To open the Polar aplet, press [APLET

i RPLET LIBRARY S3EETTR:
Funct ion QKB
Inference BEE
Patrametric

2. Highlight Polar.
3. Press EETGE,

Sequence

The POLAR SYMBOLIC VIEW is displayed, listing
the 10 polar equation variables: R1, R2, R3,

iy B9 RO
RSCE = v
LEDIT [ cHi] & [ [sHOL[EvaL |
Example:

Suppose that you want to explore the equation #(8) = 3 sin (2.5 8) for 0 <6 < 4m.

For the purposes of this example, ensure that the current angle measure mode
is Radians.

1. Enter the equation.

OLAR SYMEOLIC VIEH:

| 2 - e
3 2'5 ENTER _VHB} J#SINC2. 5%0 )
"(E i=
When Polar is activated, [X,7,6) provides the Egga)—
. i 7 ; Aa=
variable 6 whenever you press it. There is also “_

aHmenu key to assist in the entry of equations.

The [EHE, FEEETE, ETE, and menu keys operate in exactly the same way
as in the Function aplet. See “Function aplet’s symbolic view keys” on page
38 for further information.

2. Display the POLAR PLOT SETUP screen.

i POLAK PLOT SETUP

(SHIFT|SETUP-PLOT. i
HENG: -6, 3 6.5
2

ORNG is the plotting range of the angle 6. vENG: -3, 1 2.
i P = J EMTEFR MINIMUM & YRLUE
OSTEP is the increment size used to determine | NI ST M -

what values for 6 to plot within the plotting
range.

3. Change the upper limit of ORNG to 4.

() 4 (F7) = (57

POLARK PLOT ZETUP

ENTER STEP SIZE
LEniT] |
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4. Plot the equation

PLOT|.

The values of 8 and R1 (0) are shown at the
bottom of the screen as you trace the curve.

Display the table of values for 8 and R1 (8) by
pressing [NUM].

o
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12. Sequences

1. To open the Sequence aplet, press

unction HKE

2, Highlight Sequence. Inference AKE
Farametric BKE

3. Press BLEEE.

The SEQUENCE SYMBOLIC VIEW is displayed,
listing the 10 sequence variables Ul (N), U2 (N),
U3 (N) ...U9(N), UO(N).

To allow for recursive definitions of sequences, ¢ v
there are also variables for specifying the first one LEDIT [weHk] | [sHOw[ EYAL |
or two terms of a sequence: UL (N1) , Ul (2),

W2 (15 U2 (20 ws wU0 {1, TBO{2).

Example:

The simplest kind of sequence is one where the #nth term as a function of n. An
example is the geometric sequence 1, 1/2, 1/4, 1/8, . . . This can be expressed as:

Uy = 1/2°(N-1).
1. Enter the equation for the sequence against U1 (N) .
(v](¥] tomovelo UL(N)
1[=)2 &7 [ENTER].

The values for the first two terms U1 (1) and

| CEQUENCE SYMEOLIC VIEW S

U1 (2) are automatically computed and lwl1lc13=1
ispl: vU1C29=.3
displayed. VUH;:I):l/EA(N—lD
When Sequence is activated, [X,7.6] provides HZc2h= v
the variable n whenever you press it. The [E0IT [wiik] [ [sHOW[EvAL

EIEEE], EEH, [ and ¥ menu keys assist in the
entry of sequences.

The EES, FEIEHE ETTEE, and ELE menu keys operate in exactly the same way
as in the Function aplet. See “Function aplet’s symbolic view keys” on page
38 for further information.

2. Display the SEQUENCE PLOT SETUP screen.

SEQUENCE PLOT SETUP
SHIFT)SETUP-PLOT.

WRNG: -2

CHOOSE SEGUEMCE PLOT THPE
| [cHoos] PGEW ] | |
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3.  Since 1/2*(N-1) < 1 for all positive integers,
you will see more of the plot if you set the
YRNG filed accordingly, such as to [-.2, 1.06].

4. Plot the sequence.
PLOT
Both the value of the index N and the value of

the Nith term, U1l (N) , are shown as you trace
the curve

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

Iterative sequences

You can also define a sequence iteratively.
Example:

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

1. Press and uncheck U1(1), U1(2), or
UIL(N).

RN SEQUENCE PLOT SETUP
SEGPLOT: AR

WENG: 1 228
HENG: =2 24
YEMG: -, 2 1.8

CHODSE SEQUEMCE FLOT TYPE
| |CHOOE]  PAGE % |

W1 ULEH: 1 [HENL]
&l Ui
i 1
.5
3 .25
q .125
5 UBE5
B .03135
1
tzootl ] EIG JDEFNL

2. Highlight U2 (1) and enter 2.
3. Highlight U2 (2) and enter 1.5
4. Highlight U2 (N) and enter:
U2 (N-1)/2+1/U2 (N-1)
5. Ensure that the plot setup parameters are set to their default values.
SETUP-PLOT
CLEAR

Press to plot the sequence.

M:1 UMD 2 EE

Sequences
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You can see how quickly this sequence converges to
V2 by pressing [NUM].

Cobweb plots

[terative sequences are best displayed using a cobweb plot. In a cobweb plot, the
first term of a sequence U is located as the point (U}, U}) on the line y = x. This
point is connected with a vertical line segment to (U, Uz) which In turn is
connected with a horizontal line segment to (U, Uy). This process is then
continued to form a web of line segments connecting (Us, Uy) to (Us, Us) to

(U4, Uy and so on. If the sequence converges, one sees the web close in on a
particular point.

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

= e

o

6.
If you trace the cobweb plot near the point of

Press [SYMB] to return to the SEQUENCE SYMBOLIC VIEW.
Select U2 in (and deselect any other sequences defined).
Press [SHIFT)SETUP-PLOT to bring up the SEQUENCE PLOT SETUP.
Highlight SEQPLOT, Cobweb, and press 3.

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

Press to see the cobweb plot.

N:1 UBCHY: 2 HENU |

convergence, you can EIE In to see more detail. =
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13. Solving Equations

The Solwve aplet enables you to find roots of expressions and solve equations.

1. To open the Solve aplet, press
2. Highlight Solve.

3. Press EEfl:ES.

The SOLVE SYMBOLIC VIEW is displayed, listing
the 10 equation variables: E1, E2, E3 ... E9,
EO.

7 APLET LIBRAFY §5 EERIR:
Parametric BKE &

Polar EKE
| Sequence AKE
|Statistics BKE »
Il sAVE [REZET] SORT [ SEND | RECY [START]

OLVE SYMEOLIC VIEW

¥
EDIT [ACHE] = | [SHOM

Analyzing an expression in one variable

This example illustrates how to find a root of the expression Xx~2-3.

1. Enter the equation.

2303
When Solve is activated, [X,7,0) provides the
variable X whenever you press it. However,
you can use any real variables you wish in
your equations.

ILVE SYMEOLIC YIEM

v
E0T [/CHE] = |  [SHOW]EVAL]

The [ETEE, Z=0T4, BT and E¥18 menu keys operate in exactly the same way
as in the Function aplet. See “Function aplet’s symbolic view keys” on page

38 for further information.

2. Display the SOLVE NUMERIC VIEW screen

and specify a value for ¥ (in this case, 5) to act

as an initial seed value.

5 [VER)

3.  Solve for the unknown variable.
ZOLYE

The root closest to the seed value is returned.

Different roots may be found by changing the
seed value.

LVUE NUMERIC WIEW

|ENTER VALUE OF PRESS SOLVE
levit ] T [ [GEFN[SOLUE]

EMTER WALUE OF PREIS SOLVE
EMT[INFO] |  [DEFM [SOLVE]

STliving Equations
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Solve aplet’s numeric view menu keys

e Press to edit the current value of the highlighted variable
o Press [EE1 to display a message about the solution (see below).
e Press [EE to display the symbolic definition of the current expression.

* Press to find a solution for the highlighted variable, based on the
values of the other variables.

The following is a brief description of [EIEd messages:

zero indicates that the displayed value X is a

root (making E1:X"2-3 equal to 0) to 12

digits of precision. | racesesersT
Zera

OLVE WUMERIC VIEW

Sign Reversal indicates that the value of B —————

the expression changes sign (from positive to | EE_—- S - "N
negative or vice-versa) by a change in the last

digit of the displayed solution of X. (Note: if the expression is the formula for
a continuous function, the displayed value is within one digit of a root.)

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

When you return to the HOME screen after using the Solve aplet, any
variables used will have their last values shown in the SOLVE NUMERIC
VIEW,

Analyzing an equation with several variables

An equation can have any number of variables. Providing that you know the
values of all the other variables, you can use the Solve aplet to solve the value of a
specified variable. For example, if a® — 2b = 2 + 6, you can solve for b if you know
the values of @ and ¢.

1.

Return to the SOLVE SYMBOLIC VIEW and , o
& SOLYE SYMEDLIC WIE

enter the equation. [Elin~z—2
vEZ:A*2-2%B=L"2+6

E2:

[v] to highlight B2 - ES: ¥
[EniT lochi] = | [sHOW[EvaL]

AE)3E2 BE

CE2[6

Note: E1: has been automatically deselected. This is because only one
equation can be checked at a time in the Solve apletl.
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2. Enter the known variables in the Numeric

SOLYE WUMERIC WIEW
ew.

=

f:
B A
NUM -5
3 -ENTER EMTER YALUE OF PREZZ SOLVE
|1 [DEFM[SOLVE

4

-7] 5 [ENTER

3. Solve for the variable B.

S SOLVE MUMERIC VIEK
Lo

(v) to highlight B: "
EOLYE ¢ =5
EMTER VYALUE DR PRES: ZOLVE |
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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 start Statistics, press [APLET], select i .
Statistics, and press BEERH. The Statistics aplet |5 e | C3_|_Cd ]

starts in Numeric view, which is used to enter data.
Each column represents a variable named C1 to C9
and CO0.

After entering the data, you must define the data
set in the Symbolic view ([SYmB]).

The values computed in the Statistics aplet are saved in variables, and many of
these variables are listed by the function accessible from the Statistics
aplet’s Numeric view screen.

[[EoiT [ ins [s0T| Eig_|BvkalsTaTs)

Example: one-variable statistics

Suppose that a manufacturing company purchases a certain part four times a
year. In the last year, the price and the number of units ordered each time was
$4.25 (250 units), $4.60 (800 units), $4.70 (900 units), and $4.10 (1,000 units).

1. Open the Statistics aplet.
Select statistics

[REZETIVE=| 5 A ics O

M— unction

Inferential S. .S4KE
Parametric BKE

2. Enter the prices paid in column 1.

4.25
4.60
4.70
4.10

3. Enter the corresponding frequencies (that is, number of parts purchased) in
column C2.

(>] 250
800
900
1000

[E0IT | IN3 [ SORT] EIG [LVARS[STATS)
4. Ensure the menu key label reads BB,
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5. Press [SymB]. The STATISTICS SYMBOLIC [EEEE STATISTICS SYMEOLIC WEW 58S
i i ; vHi:C1 cz
VIEW screen is where you specify what column Hz : R i
holds the data to be analyzed. You can also HS: 1

; , ; Hd s 1 v
specify the corresponding frequencies. The ENTER SHMPLE

default frequency value is 1. You can overwrite | NETi EHT SR ST T
this value with a new number if the frequency

for each data point is the same. If the frequency of each data point is not the
same, you need to specify a frequencies column. In our example, the data to
be analyzed is in column C1 and the corresponding frequency data is stored
in column C2.

>) @2 EE

6. To compute statistics about the prices, return to the numeric view ([NUM))
and press BIEEE, There are two pages of statistics. Press [v] several times to
scroll to the second page.

7. To plot a histogram of your data you will need to change the plot setup
parameters so that all your data will be plotted.

(SHIFT|SETUP-PLOT [FRER STATISTICS PLOT SETUR SRERH
1 sTaTPLOT: [JFEERA HWIDTH: L 1
E] D - WRNG: 5
4R35 EHR YRHG: — 188 1166
i HENG: ¢ b=}
- nE
@ 10 - 1100 m FELECT STATIETICE PLOT TYPE
4HE35 | chons] PacEw | | ||
8. Plot a histogram of the data.

" II II
Fi

|Hift4. 4.1 MENI
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Example: two-variable statistics

Suppose you want to explore the relationship between the temperature of a
object and its volume.

1. Open the Statistics aplet.
Select Statistics

e -'
= |FUnCT 1on
SEREL Inferential S. .59KE
Farametric akE
Polar GBEE =
| SHVE [RESET] SORT [ SEND | RECY [STHET]
2. Enter the temperatures in column C1. o I O = = T
=TT 18
9 o
8 ik
7
5 vt [ NG TS0kt ] BiG_LLvkalsTAT:)
7
3. Move the cursor to coluran C2 and enter the the [ ©1 [ ©2 | 03 [ 04
corresponding volumes. ] 3
1 4
kO
8 [ENTeR] s
4 [ENTER] m [EviT [ Ihs [SUGT[ Bl [avnkelsTATS)

4.  Ensure the EEER/EEE menu key label reads BT

5. To compute statistics about your data, press
[=THTE

|Fa
B e Sl i
6. To view and, if necessary, change the HEDJEEE STATISTICE LT SETU
" : ” : HRENG: 4
parameters for plotting a scatter plot of your VN, 2 6.6
dat-a Z1MARE: = ZEMARE: &= Z3MARK: 4
SYMARK: 31 SSMARK:
[SHIFT|SETUP-PLOT ENTER MINIMUM HORIZONTHL YALUE
- [EmT] | FAGEW [ | |

7. Draw a scatter plot of the data.

51013, 7 [HENI |
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8. To draw a regression line: i =
? —— |

(2004 [Thaca] GOTO | FIT a[DEFN JMENU |

9. To see the equation of the regression line: —‘
(svms] (v ] ELEIE] -6.51813131819E-2H+T . »
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